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Plant Name: 
Tanta El Melahia 

W.T.P.

Title 

Introduction 

SOP TAG No. 
TEM-WTP-INTRO

1- Definition of SOP 

The definition of SOP is some integrated procedure and specified remarks applied on 

each process in the facility. 

� Specified and documented institutions done by operators. 

� Contain the general system and branch unit including the tasks within the units. 

� Contains regular operation conditions, planned emergency, and sudden emergency 

� The SOP activities will comprise field activities, data collection, data analysis and 

establishment of PIs (performance indicators). 

� SOP is not only document showing O&M procedure. By utilizing SOP, current 

problems should be extracted and analyzed, then the improvement effect should be 

led to making a new proposal. Accordingly, SOP should be reviewed and revised so 

that it can be suitable and useful anytime in any situation for water supplier 

according to evaluation of utilized results.  We should find improved results of O&M 

and WQC activities whenever we review and revise SOPs. 

The purpose of SOP is as follows; 

1) Efficient and safe operation for all components of the system. 

2) Increasing the efficiency of the facility. 

3) Adjusting the water quality in the facility. 

4) Improvement of current problems. (Water sources, facilities, human resources, water 

quality, etc.) 

 2- Importance of SOP 

The SOP will lead to the development of structure and activities and capacity 

development of personnel in GHAPWASCO. It should then be necessary to transmit and 

share the accumulated technology and experience to the entire Gharbia Governorate.  

3- Requirement to apply SOP 

In order to apply SOP to facilities and achieve the improvement effect, followings should 

be prepared. 

1) Staffs motivation

2) Calibration of instrumentation devices

3) Drawing & General Information of the facility

4) Equipment Manuals
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4- Operation steps 

Operation steps is the sum of activities through the different operation process, this 

activities are divided into details. 

4-1- Operation in normal condition 

Operation under normal conditions shall be explained in details for each activity in the 

SOP. 

4-2- Operation in emergency cases 

Operation under emergency cases includes up normal conditions such in case of sudden 

pollution of raw water or power cut or work stop in major treatment facility …….etc  

        4-2-1- Analysis of past problems, causes, and remedy actions 

Study and analysis of some problems happened in past will help to solve existing 

problems and this will help to reach to the following occlusions ;   

� Detect the weak points due to design 

� Detect the weak points in operation and maintenance 

� Detect the weak points due to technical conditions for equipment 

� Reference to problem analysis procedure 

� Reference to what we need to reach to the cause of the problem 

� Reference to what is not allowed to avoid the problem 

� Etc.

All data and actions related to the problem must be collected and recorded in one file as a 

reference to avoid repeating the problem 

5- Maintenance activities 

5-1   Maintenance activities references 

5-1-1 General idea  

Maintenance references are used to show the impotence of the activity including 

maintenance, replacement, check, for all or part of equipment. It is divided to preventive 

maintenance and corrective maintenance as shown in the following figure 
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The preventive maintenance is divided into two types, one of them based on time and the 

other is based on technical condition of equipment. There is a difficulty to evaluate the 

depreciation rate of the equipment  

Time based maintenance either to be according the planned schedule or based on actual 

accumulated working hours for the equipment 

The corrective maintenance is divided into two types; one of them is emergency 

corrective maintenance and normal corrective maintenance. In normal corrective 

maintenance good monitoring and periodic check for equipment should be applied to 

detect any up normal condition for the equipment  

The classification of the maintenance and which type shall be applied should be based 

on activity and related equipment  

Maintenance activities include monitoring, check and recommended action either by 

change, repair or improvement. The maintenance activities include four actions as 

following: 

1. Mentoring of the equipment condition and performance 

2. periodical check 

3. analysis and evaluation 

4.  repair after check 

�   mentoring of the equipment condition and performance 

Mentoring and check shall be based on time schedule for operation and maintenance  

�   periodical check 

Periodical check shall be for all equipment in the external exposed parts as well as 

Corrective Preventive 

NormalEmergency
Based on time Based on 

condition 

Planed schedule 

Accumulated running hours

Maintenance activities
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internal parts to be sure that the equipment is suitable and capable to perform well and 

the number of check and period shall be based on each equipment function and should 

be scheduled and documented 

�   analysis and evaluation 

The importance of repair is related to the importance of equipment and operation 

condition and the condition of parts and if it is subject to wear or rust.  

The analysis of repair should include cost and risk and time required for maintenance and 

spare parts availability before the starting of  maintenance activity 

Discover the problems in early time and repair shall make long lifetime for equipment  

�   repair after check 

 Replacement, repair or change the equipment depends on the spare parts availability. 

Sometimes only greasing and cleaning are only required  

5-2   Expected problems and trouble shooting 

The expected problems can be easily known from the past operating records and 

operators experiences analysis 

6- Quality control 

Water quality control should be effectively applied and data analysis are required to 

forecast any future problem and review treatment process  

It is important to monitor and check all water process steps for economic operation and 

prevent any of the process function from being overloaded due to improper operation for 

previous step 

7- Records and Reports 

Records and reports is one of the important activity which help in analysis and considered 

as on of the very important documents for personnel communications inside or outside 

the plant  

These records will help in improvement of operation and maintenance and avoid 

repeating of problems   
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Plant Name: 

Tanta El Melahia 

W.T.P. 

Title 

Overview for 

Tanta El Melahia Water Treatment Plant

SOP TAG No. 

TEM-WTP00-OV

1. Location of the facility 

Centar of Gharbia Governorate 

(Location map is attached at the close of this chapter.) 

2. General information of the facility 

2-1. General information 

(1) Facility name : Tanta El Teraa El Melahia WTP 

(2) Type of the facility : Surface water treatment plant 

(3) Establishment : Year 2011 

(4) Water source : El Melahia Canal 

(5) Capacity : 1,400 L/sec- Design Capacity 

: 600 L/sec- Actual Capacity 

(6) Covered Area : Tanta City Tanta and some village in Tanta Markaz  

(7) Access level : 15 min from GHAPWASCO 

2-2. Components of process and facility in water treatment plant 

Water treatment process consists of plural processes. And each process is related with each 

other in the overall water treatment process and works reciprocally each process. 

2-2-1. Components of unit process 

There are seven (7) unit processes in Tanta El Melahia water treatment plant as follows: 

(1) Raw water intake, collection and transfer process 

(2) Raw water distribution process  

(3) Coagulation and sedimentation process 

(4) Filtering process 

(5) Clear water storage and distribution process 

(6) Sludge drainage process 

(7) Disinfection process 

2-2-2. General flow diagram 
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2-2-3. Components of facility in each process 

Components of facility in unit process are the following: 

(1) Raw water intake, collection and transfer process 

This process includes the following: 

� Raw water intake gate, channel and screen  

� Intake Basin 

� Raw water pump  

(2)  Raw water distribution process 

This process includes the following: 

� Distribution Basin 

(3) Coagulation and sedimentation process 

This process includes the following: 

� Flash mixer (Rapid mixing) 

� Slow mixer (Reaction promotion for coagulation) 

� Clarifier (Sludge collection) 

� Aluminum sulfate dosing facility  

� Aluminum receiving tank 

� Aluminum sulfate transfer pump 

� Aluminum sulfate Storage Tank 

� Aluminum sulfate dosing pump 

(4) Filtering process 

This process includes the following; 

� Filter basin with filter media and under drain system 

� Backwash sump 

� Backwash pump 

� Air scouring blower 

(5) Clear water storage and distribution process 

 This process includes the following; 

� Underground reservoir 

� Treated water pump 

(6) Sludge drainage process 

 This process includes the following; 

� Sludge Basin 

 (7) Disinfection process 

This process includes pre-chlorine and post-chlorine facility as follows; 

� Chlorine storage system 

� Pre-chlorine and post-chlorine dosing equipment 

� Chlorine leakage detector 
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2-3. Basic system on facility operating and process control 

2-3-1. System description 

(1)  Water source 

Generally, water sources are classified as two sources; surface water source and underground water 

source. The surface water source includes rivers, water passes, lakes or water behind dams. The 

ground water source includes wells and springs. 

El Melahia Canal is the water source for Tanta El Melahia WTP.   

Raw water must be in good quality and sufficient quantity to guarantee production of safe and 

acceptable water after treatment, and the water source should be capable to provide sufficient quantity 

at continues rate. Generally it is preferred to secure good raw water quality in order to treat the water 

with a minimum cost.   

(2)  Raw water intake 

Water intake is used to draw water from the river or canals and deliver it to the water treatment plant. 

The ideal intake is the one capable to draw water from suitable locations and can prevent algae, wastes, 

suspended material, trees or fish from going to the plant 

(3) System of each process 

� Raw water intake, collection and transfer process 

� There are three intake channels and raw water is drawn into intake basin 

individually by gravity. It will be transferred to distribution basin through raw 

water pump.  

� Raw water distribution process 

� The raw water is distributed to mixing, flocculation and sedimentation basin by 

distribution tank. Raw water line distributes the raw water to four (4) 

sedimentation & clarifier. 

� Aluminum sulfate is dosed into the raw water pipe line before the distribution 

basin.

� Coagulation and sedimentation process 

� Aluminum sulfate dosed at distribution tank is mixed at rapid speed by flash 

mixer in sedimentation & clarifier. Then the water is mixed by slow speed in 

order to accelerate a coagulation reaction.   

� Floc accumulated at the bottom of the tank is collected by clarifier and it will be 

transferred to sludge basin by automatic operation. 

� Filtering process 

� Treated water by coagulation and sedimentation process is transferred to the 

sand filter. And micro flos contained a water is separated by sand filtering 

process.

� Sand filters are cleaned periodically by air scouring and back wash. 

S2.6-1



TEM-WTP0 Revised version Issued date Page  5of 7 

� Clear water storage and distribution process 

Purified water through the water treatment process is distributed to the city network 

by treated water pump system. 

� Sludge drainage process 

� Sludge basin receives drained sludge from sedimentation basin, backwash drain 

and underground reservoir.  

� Surface water in the tank is discharged into the Tala Canal. And Sludge in a 

bottom of the tank is disposed during periodical interval. 

� Disinfection process 

Pre-chlorine is dosed into distribution tank by pre-chlorine dosing equipment, and 

post-chlorine is dosed into underground reservoir individually by post-chlorine 

dosing equipment. 

(4) Water quality control 

Water quality analyses are carried out periodically in the plant laboratory by chemists.   

3. Component of SOPs 

SOP for WTP consists of three (3) packages as follows: 

� SOPs for operation 

� SOPs for maintenance 

� SOPs for water quality control 

3-1. SOP for Operation 

Documents which require criteria and procedures for operation and control activities of 

facility are provided in this SOP and include the following: 

� Explanation of process and relation between other process 

� Criteria for operation activity and design 

� Operation and control procedures for facility in normal condition and unusual 

condition

� Monitoring and visual check items for facility 

� Reporting and recording system 

3-2. SOPs for Maintenance 

Documents which require criteria and procedures for maintenance activities of facility are 

provided in this SOP and include the following: 

� Criteria for maintenance activity 

� Maintenance procedures for facility in normal condition and unusual condition 

� Monitoring and visual check items for facility 

� Reporting and record system 
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3-3. SOPs for Water Quality Control 

Documents which require criteria and procedures for water quality control and process control 

are provided in this SOP and include the following: 

� Criteria for water quality control activity 

� Water quality control and process control procedures in normal condition and 

unusual condition 

� Monitoring and visual check items for water quality and process 

� Reporting and record system 
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Figure 1  Location of Tanta Water Treatment Plant

Tanta El Melahia SWTP

Tanta Markaz
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Plant Name: 

Tanta El Melahia  

W.T.P.

Title 

Raw Water Intake 

SOP TAG No. 

TEM-WTP01-OP

Issued  Developed by  Signature

Revised  Approved by  Signature

1. Introduction 

In general, water sources for water treatment plant consist of surface water, groundwater or 

bulk water purchased from another water supply utilities.  Surface water source will be from 

rivers, streams, lakes, or impoundments and groundwater will be from wells or springs. 

For Tanta El Melahia water treatment plant (WTP), the water source is surface water from the 

El Melahia canal. 

Water quality of raw water must be acceptable as a safe drinking water when treated, and the 

quantity must be constantly sufficient for the water demand of the target areas to be supplied 

by the plant.  In many cases, after raw water has been contaminated, it is a better solution to 

protect the quality of the raw water than to treat it. 

There are some possibilities that water from the contaminated water sources contains 

chemical, microbiological or radiological substances which may be harmful for human health. 

Intake facility has a function of withdrawing water from canal or river and conveying it to 

water treatment plant.  The ideal intake facility will be capable of taking raw water from 

various distances and screening it to prevent algae scum, trash, logs, or fish from entering the 

plant.

2. Features of process 

2-1. Function of process 

(1) Taking water from the El Melahia canal and conveying it to water treatment plant 

(2) Prevention of algae scum, trash, logs, or fish from entering the plant 

(3) Prevention of harmful substances such as oil from entering the treatment process of the 

plant

2-2 Impacts of process 

(1) The first stage of water treatment plant 

(2) Initial cleaning by removing trashes, logs, or suspended materials 

(3) Critical situation in water treatment plant should be avoided by shutdown of water 

intake. 
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2-3. Relations between other processes 

Raw water quality may be affected by this process, so that it will influence on many other 

supply elements, especially treatment processes. 

3. Criteria for operation 

3-1. Frequency of monitoring and visual check 

Monitoring and visual check should be conducted by routine work twice a day or more. And 

information of the canal condition in upstream should be collected when the Ministry of 

Irrigation will disinfect the canal and monitoring any emergency change. 

3-2. Frequency of cleaning of screen in the intake channel 

Cleaning of the screen in the intake channel will be conducted as a routine work twice or three 

times a day. 

4. Operation under normal condition 

4-1. Start-up and shutdown procedures 

4-1-1. Start-up 

The canal water should be withdrawn from intake and led into the intake basin by the gravity.  

Main gate is installed at the inlet of intake channel and secondary gate is installed at the end 

of the intake channel.  The raw water from the canal should be able to lead into the intake 

basin by the following steps: 

1st: Main gate will be opened. 

2nd: Secondary gate will be opened. 

The raw water will be flown into the intake basin. 

Start-up precautions 

1) Substances on the water surface should be prevented from entering into the raw 

water channel by the screen. 

2) Sliding gates, which are main gate and secondary gate, in the channels should be 

opened fully.  When they are opened not fully, mud or algae in the raw water will be 

precipitated in the raw water pipes. 

4-1-2. Shutdown 

There are two (2) kinds of activities for shutdown.  The first one is the planned shutdown 

and the other is the emergency shutdown. 
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(1) Planned shutdown 

For periodical cleaning or inspection of the raw water channel, shutdown of the intake will be 

planned.  In this shutdown, the main gate will be closed.  And the raw water in the raw 

water channel will be drained out as needed. 

(2) Emergency shutdown 

In this case, situation is critical.  Therefore, the raw water must be avoided to enter into the 

water treatment plant.  Shutdown of the intake means shutdown of water treatment plant.  

Hence, this decision must be done by the person-in-charge at the water treatment plant. 

1
st
: The raw water pump must be stopped. 

2
nd

: Sliding gates in the raw water channels must be closed.  

Note

1) Person-in-charge should be appointed beforehand who can make a decision for 

shutdown of the intake under the emergency situation. 

2) Plan of activity in emergency case should be prepared. 

� Communication action 

� Organization of the team for aid 

� Steps of the activity to avoid expansion of damage 

� Steps of the activity for recovery 

4-2. Monitoring and visual check of facility 

Monitoring and visual check of the intake area is very important activity.  It should be 

conducted more than twice every day by prepared check list TEM-WTP01-OPSC.  If 

unusual condition will be found, corrective action should be conducted immediately.  

Especially accidents related to water source contamination must be listed beforehand to avoid. 

4-3. Operation procedures for control of facility 

Quantity of raw water from the intake will be controlled to avoid precipitation of muddy 

substances in the raw water.  This will be conducted by fully opening of the raw water valve. 

5. Operation under unusual condition 

5-1. Expected troubles and trouble shootings 

Refer to trouble shooting sheets for common use. 

5-2. Troubles in the past, causes, backgrounds and events for recovery 

Trouble shooting 

Examples of troubles in the past will be useful for solution of the troubles to be happened.  
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Trouble history, the data of troubles in the past, should be applied to the following jobs: 

� Recognition of weak point of facility 

� Recognition of weak point of activity of operation and maintenance 

� Reference for approaching ways and procedures to the trouble 

Trouble history is attached as Appendix. 

6. Report and record 

In order to perform a reasonable activity in O&M of WTP, it should be carried out based upon 

not only our experiences and instincts but also utilization of statistical and mathematical 

approaches by prediction, analysis and trial action aiming at optimum results. 

Hence, the record or report is one of essential and fundamental documents in O & M of WTP. 

Reporting is the activity of preparing documents and making communication with staff inside 

and outside of WTP by utilization of records, reports, data and other facts.  Reports include 

periodical reports such as monthly report or annual report and report on recovery activities 

against troubles or unusual conditions. 

6-1. Record 

Record for operation of raw water intake facilities should require as follows: 

6-1-1. Record of monitoring and visual check 

Monitoring and visual check list should be required.  When unusual conditions are found, 

they should be corrected, and noted in check list sheet.  Monitoring and check items are the 

following:

� Gate and lifting device 

� Raw water channel 

� Screen 

� Raw water valve (for raw water pump) 

� Condition of the canal in the upper stream 

� Condition of the canal around inlet of the intake  

� Environment around the intake channel 

Activity of monitoring and visual check should be recorded according to O&M schedule, 

TEM-WTP01-OPSC-01. 

6-2. Report 

Reports for operation of raw water intake should include as follows: 

� Recommendation 

� Review of O&M plan 
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� Review of contents for monitoring and visual check 

� Frequency

� Check item 
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Plant Name: 

Tanta El Melahia 

W.T.P.

Title 

Raw Water Intake 

SOP TAG No. 

TEM-WTP01-MT

Issued  Developed by  Signature

Revised  Approved by  Signature

1. Introduction 

Facilities for raw water intake consist of the following. 

(1) Intake gate and lifting device 

(2) Intake channel 

(3) Screen 

2. Criteria for maintenance 

Maintenance activity should be conducted according to O&M schedule, TEM-WTP01-OPSC.

2.1 Maintenance activities 

Examples of recovery for the raw water intake are shown below:

� Supplying oil or grease  

� Repainting 

� Removing mud, water grass and floating substances in the raw water channel and 

canal

� Removing harmful substances or waste around the intake area 

� Replacing the whole facility or a part of it 

2.2 Recovery to unusual condition

Expected unusual conditions are shown as follows: 

� Foreign substances flow into the raw water pipe. 

� Raw water flow rate is reduced. 

� Mud in the raw water precipitates in the raw water pipe. 

� Sliding gate cannot be opened fully. 

� Raw water intake can not be stopped. 

3. Report and record 

In order to perform a reasonable activity in O&M of WTP, it should be carried out based upon 

not only our experiences and instincts but also utilization of statistical and mathematical 

approaches by prediction, analysis and trial action aiming at optimum results. 

S2.6-2



TEM-WTP01-MT Revised version Issued date Page  2of 3 

Hence, the record or report is one of essential and fundamental documents in O & M of WTP. 

Reporting is the activity of preparing documents and making communication with staff inside 

and outside of WTP by utilization of records, reports, data and other facts.  Reports include 

periodical reports such as monthly report or annual report and report on recovery activities 

against troubles or unusual conditions. 

3-1. Record 

Record for maintenance of raw water intake facilities should require as follows: 

6-1-1. Record of monitoring and visual check 

Inspection and visual check list should be required.  When unusual conditions are found, 

they should be corrected, and noted in check list sheet.  Inspection and check items are the 

following:

� Gate and lifting device 

1. Damage and deterioration 

2. Corrosion 

3. Greasing 

4. Smooth opening and close 

� Raw water channel 

1. Amount of settled mud and removal of mud and floating substances 

� Screen 

1. Damage and deterioration 

2. Corrosion 

3. Clogging

� Raw water valve (for Raw Water Pump) 

1. Damage and deterioration 

2. Corrosion 

3. Clogging

4. Greasing 

5. Smooth opening and close 

� Condition of the canal in the upper stream 

� Condition of the canal around inlet of the intake  

� Environment around the intake channel 

Activity of monitoring and visual check should be recorded according to O&M schedule, 

SDT-WTP01-OPSC.

6-2. Report 

Reports for operation of raw water intake should include as follows: 

� Recommendation 

� Review of O&M plan 
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� Review of contents for monitoring and visual check 

� Frequency

� Check item 
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Plant Name: 

Tanta El Melahia 

W.T.P.

Title 

Raw Water Pump 

SOP TAG No. 

TEM-WTP02-OP

Issued  Developed by  Signature

Revised  Approved by  Signature

1. Introduction 

Raw water pump facility consists of the following equipment: 

(1) Intake basin 

(2) Raw water pumps: Centrifugal pump 

     Specification 

(a) Installation Number : 5 pumps  

(b) Capacity : 550L/sec x 17mH 

(3) Pipes and valves 

Butterfly valve (Manual/ Mortalized), non-return valve 

(4) Drain pumps 

Specification 

(a) Installation Number : 2 pumps  

(b) Capacity : 1.18L/min 

(5) Crane 

Raw water from the intake is led into the intake basin through raw water pipe.  Raw water in 

the intake basin is discharged by the raw water pumps and transferred to distribution basin 

though a raw water pipe. 

2. Features of process 

2-1. Function of process

Function of the raw water facility is to transfer the raw water into the distribution basin with 

the required quantity. 

2-2. Impacts of process 

For the correct starting of water treatment process, the raw water flow rate shall be used for 

the calculation of chemical requirement.  Chemical devices shall be adjusted so that they can 

supply the proper dosing amount determined by the chemist in laboratory. 
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2-3 Relations between other processes 

2-3-1. Raw water intake 

Raw water intake is a preceding step of the raw water supply.  Raw water is flown into the 

intake basin by gravity.  Water level and water quality in the intake basin will be almost the 

same as the water level and water quality of canal. 

2-3-2. Distribution basin 

The distribution basin is located after the raw water pump facility.  The required quantity of 

the raw water should be fed from the raw water pump to the distribution basin under 

controlled condition and required quantities. 

3. Criteria for operation 

3-1. Schedule for pump operation 

Raw water pumps should be operated according to the operation schedule.  Usually, some 

pumps will operate 24 hours. And then stand-by pumps operate according to the water 

demand. Summary for the operation schedule is as shown in following table. According to the 

following contents, daily operation record should be managed. 

Period Operation Schedule 

General

(Operation Frequency) 
Main pump should be change every week. 

Daily 

1. Check for operation current 

2, Check for operation pressure 

3. Check for Abnormal noise, temperature, vibration & etc, 

4. Check for operation Time (From start to stop) 

5. Check for daily total operation hour 

6. Check for daily total production water amount 

3-2. Preparation to start operating the pump (In case that the vacuum pump is used) 

Prior to start a pump, air in the casing of the pump should be evacuated by vacuum pump. 

After water is filled in the pump casing, a pump will be able to start.  Vacuum pressure 

indicator requires minus 0.3 bar or more to start a pump. 

3-3. Proper working number of raw water pump 

Required number of raw water pumps should be operated according to the water demand. 
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3-4.Indication of discharge pressure gauge of pump 

      Proper indication for pressure gauge:  Lower limit ----- bar  

                                  Upper limit ----- bar 

* Pressure value should be checked at the site. Plant manager should notice it to 

operators. 

3-5.Indication of operation current of pump 

      Proper indication of operation current:  Lower limit ----- A  

                                  Upper limit ----- A 

* Rated current for pumps should be checked at the site. Plant manager should 

notice it to operators. 

3-6.Indication of production amount of the well 

      Proper production water amount:  Lower limit ----- m3/day 

                                  Upper limit ----- m3/day 

* Production water amount from the well should be checked at the site. Plant 

manager should notice it to operators. 

4. Operation under normal condition 

4-1. Startup and shutdown procedures 

4-1-1. Pre-start check 

Pumps should be checked according to following procedure before start. 

(1) Water level in the intake basin 

Water level should be sufficient for operating pump. 

(2) Valves on suction pipeline 

Valves in suction pipeline should be opened fully. 

(3) Valves on discharge pipeline 

Valves in discharge pipeline should be closed. 

(4) Valve for air evacuation by vacuum pump (in case that the vacuum pump is used.) 

Valve for air evacuation by vacuum pump should be opened fully. 

(5) Electrical switch board 

Power should be supplied. 

4-1-2. Startup 

(1) Operate the vacuum pump (in case that the vacuum pump is used.) 

Vacuum pressure indicator should require minus 0.3 bar or more. 
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(2) Close the valve for air evacuation and stop the vacuum pump 

  Water is discharged at the end of air evacuation pipe, valve should be closed.  

(3) Operate the raw water pump by the switch-on control at the control panel 

(4) Open the discharge valve 

(5) Check the discharge pressure 

(6) Check the operation current 

(7) Check the abnormal noise, vibration, temperature arise and water leakage 

(8) Adjust the tightening of gland packing, if any 

4-1-3. Shutdown 

(1) Close the discharge valve 

(2) Stop the raw water pump by the switch-off control at the control panel 

4-2. Monitoring and visual check during operation 

Monitoring and visual check of the intake area is very important activity.  It should be 

conducted at least 3 times a day.  If unusual condition is found, corrective action should be 

immediately conducted especially in case of vibration, unusual noise and decrease discharge 

amount. 

5. Operation under unusual condition 

5-1 Expected troubles and trouble shooting 

� Clogging in the suction pipe or the discharge pipe 

� Discharge pressure is not enough (high or low) 

� Discharge quantity is not enough 

� The water level in the intake basin is not enough 

� Mechanical trouble of the pump 

6. Report and record 

6-1. Record 

Record for the raw water pump operation should include the following: 

6-1-1. Record of pump operation 

� Operation hours of each pump 

� Operation condition 

� Discharge pressure, quantity, electrical current, etc. 

� Water level in the raw water basin 

� Unusual condition of pump 
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6-1-2. Record of vacuum pump operation 

� Operation hours of each pump 

� Operation condition 

� Vacuum pressure, electrical current, etc. 

6-2 Report 

Reports for operation of raw water intake should include the following: 

6-2-1. Unusual condition in operation 

Unusual condition, corrective action conducted and recovery time should be reported. 

6-2-2. Monthly report 

� Operation hours of each pump 

� Recommendation on operation 

6-2-3. Annual report 

� Operation hours of each pump 

� Recommendation on operation 
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1. Introduction 

Raw water pump which is the vertical shaft centrifugal pump is used for the water 

conveyance to the distribution basin.  Raw water pump consists of two (2) main components 

of pump and motor.  And auxiliary piping system includes valves and gages, such as 

non-return valve, butterfly valve (Manual and Motorized type), and pressure gauges. 

Maintenance activity for the pump should be conducted to main components and auxiliary 

components. 

2. Criteria for maintenance 

Criteria for the maintenance activities are mentioned in Cause 3, “Maintenance activity”. 

3. Maintenance activity 

Daily monitoring and check, and periodical inspection should be required to keep the pump in 

proper working. Maintenance activity consists of 4 kinds of working components as follows; 

(1) Monitoring and checking during working of facility 

(2) Periodical inspection during operation or after stoppage 

(3) Evaluate and analysis of monitoring and inspection result 

(4) Repair, replace, change of oil and etc, (in case that the malfunction is detected.) 

3-1. Monitoring and visual check 

3-1-1. Pump 

Period Maintenance Activities 

Daily 1. Leakage check from the piping connection 

2. Deterioration of the pump casing 

3. Discharge pressure  

4. Discharge amount 

5. Abnormal noise, temperature rising & vibration 

6. Operation current 

Every week 1. Leakage check from the piping connection 

2. Deterioration of the pump casing 

3. Discharge pressure  
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Period Maintenance Activities 

4. Discharge amount 

5. Abnormal noise, temperature rising & vibration 

6. Operation current 

Every month 1. Tightness of bolts at connected points 

2. Oil amount 

3. Grease amount 

4. Leakage amount from the grand packing 

Every year 1. Abbreviation of impeller 

2. Insulation resistance 

3. Alignment adjustment 

4. Chang of gasket 

3-2. Periodical inspection during operation or after shutdown 

Periodical inspection includes monitoring of flow rate, pressure change and operation current 

for the confirmation of pump operation efficiency. When pump stops, oil/grease of bearings 

have to be checked. 

3-3. Evaluation and analysis on the results of monitoring, check, and inspection 

In case that a malfunction is detected during operation, it should be repaired immediately in 

order to secure proper water treatment function. 

4. Report and record 

4-1. Record 

Operation records in the facility include the followings; 

� Result of monitoring and check 

� Result of periodical inspection 

� Record during working of facility 

� Indication of discharge pressure 

� Indication of current meter 

4-2. Report 

Reports should include the following: 

4-2-1. Report for recommendation 

(1) Rehabilitation 

� Repair or replacement 

� List of spare parts that should be stored in the plant 
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(2) Upgrading of facility or system 

� Change of capacity, material, and other specifications 

� Proposal of preventive maintenance activity to be needed 

4-2-2. Report of maintenance activity 

(1) Annual report 

� Repair and replacement for each facility 

� Trouble and accident 

� Result of corrective maintenance 

� List of consumed spare parts in a year 

(2) Corrective action to prevent trouble or accident 
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1. Introduction 

Treated water pump facility consists of the following equipment: 

(1) Underground reservoir 

     Specification 

(a) Capacity : 8,000m
3
 x 3tanks 

(2) Treated water sump 

(3) Treated water pumps: Centrifugal pump 

     Specification 

(a) Installation Number : 10 pumps  

(b) Capacity : 290L/sec x 60mH 

(4) Vacuum pump 

Specification 

(a) Installation Number : 2 pumps  

(5) Pipes and valves 

Sluice valve (Manual/ Mortalized), non-return valve 

(6) Drain pumps 

Specification 

(a) Installation Number : 4 pumps  

(b) Capacity : 1.18m3/min x 17,9mH 

(7) Crane 

Treated water is led into treated water sump through underground reservoir.  Treated water in 

the treated water sump is transferred to the network by the treated water pumps. 

2. Features of process 

2-1. Function of process

Function of the treated water pump is to transfer the purified water to the network with 

adequate quantity, pressure and quality. 

2-2. Impacts of process 

The transmission process of treated water is the final stage in the water treatment process, and 

the quantity, pressure and quality of the water will be controlled in this process.  The 
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transmission pump has to operate 24 hour in order to supply water for the resident in covered 

area. 

2-3 Relations between other processes 

2-3-1. Treated Water Sump 

The treated water is led into the treated water sump from the underground reservoir. Treated 

water sump is the suction tank of transmission pumps. The water in the underground reservoir 

and the treated water sump have to be kept clean and safety. These water tanks isolated from 

the external air to avoid a contamination by dust. 

2-3-2. Network 

Treated water pump supply treated water to Sadat city through the network.  

3. Criteria for operation 

3-1. Schedule for pump operation 

Treated water pumps should be operated according to the operation schedule.  Usually, some 

pumps will operate 24 hours. And then stand-by pumps operate according to the water 

demand. Summary for the operation schedule is as shown in following table. According to the 

following contents, daily operation record should be managed. 

Period Operation Schedule 

General

(Operation Frequency) 
Main pump should be change every week. 

Daily 

1. Check for operation current 

2, Check for operation pressure 

3. Check for Abnormal noise, temperature, vibration & etc, 

4. Check for operation Time (From start to stop) 

5. Check for daily total operation hour 

6. Check for daily total transmission water amount 

3-2. Preparation to start operating the pump (In case that the vacuum pump is used) 

Prior to start a pump, air in the casing of the pump should be evacuated by vacuum pump. 

After water is filled in the pump casing, a pump will be able to start.  Vacuum pressure 

indicator requires minus 0.3 bar or more to start a pump. 

3-3. Proper working number of treated water pump 
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Required number of treated water pumps should be operated according to the water demand. 

3-4.Indication of discharge pressure gauge of pump 

      Proper indication for pressure gauge:  Lower limit ----- bar  

                                  Upper limit ----- bar 

* Pressure value should be checked at the site. Plant manager should notice it to 

operators. 

3-5.Indication of operation current of pump 

      Proper indication of operation current:  Lower limit ----- A  

                                  Upper limit ----- A 

* Rated current for pumps should be checked at the site. Plant manager should 

notice it to operators. 

3-6.Indication of transmission amount 

      Proper transmission water amount:  Lower limit ----- m3/day 

                                  Upper limit ----- m3/day 

* Transmission water amount should be checked at the site. Plant manager should 

notice it to operators. 

4. Operation under normal condition 

4-1. Startup and shutdown procedures 

4-1-1. Pre-start check 

Pumps should be checked according to following procedure before start. 

(1) Water level in the treated water sump 

Water level should be sufficient for operating pump. 

(2) Valves on suction pipeline 

Valves in suction pipeline should be opened fully. 

(3) Valves on discharge pipeline 

Valves in discharge pipeline should be closed. 

(4) Valve for air evacuation by vacuum pump (in case that the vacuum pump is used.) 

Valve for air evacuation by vacuum pump should be opened fully. 

(5) Electrical switch board 

Power should be supplied. 

4-1-2. Startup 

(1) Operate the vacuum pump (in case that the vacuum pump is used.) 

Vacuum pressure indicator should require minus 0.3 bar or more. 
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(2) Close the valve for air evacuation and stop the vacuum pump 

  Water is discharged at the end of air evacuation pipe, valve should be closed.  

(3) Operate the treated water pump by the switch-on control at the control panel 

(4) Open the discharge valve 

(5) Check the discharge pressure 

(6) Check the operation current 

(7) Check the abnormal noise, vibration, temperature arise and water leakage 

(8) Adjust the tightening of gland packing, if any 

4-1-3. Shutdown 

(1) Close the discharge valve 

(2) Stop the treated water pump by the switch-off control at the control panel 

4-2. Monitoring and visual check during operation 

Monitoring and visual check of the treated water pump system is very important activity.  It 

should be conducted at least 3 times a day.  If unusual condition is found, corrective action 

should be immediately conducted especially in case of vibration, unusual noise and decrease 

discharge amount. 

5. Operation under unusual condition 

5-1 Expected troubles and trouble shooting 

� Clogging in the suction pipe or the discharge pipe 

� Discharge pressure is not enough (high or low) 

� Discharge quantity is not enough 

� The water level in the treated water sump is not enough 

� Mechanical trouble of the pump 

6. Report and record 

6-1. Record 

Record for the treated water pump operation should include the following: 

6-1-1. Record of pump operation 

� Operation hours of each pump 

� Operation condition 

� Discharge pressure, quantity, electrical current, etc. 

� Water level in the treated water sump 

� Unusual condition of pump 
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6-1-2. Record of vacuum pump operation 

� Operation hours of each pump 

� Operation condition 

� Vacuum pressure, electrical current, etc. 

6-2 Report 

Reports for the operation of treated water pump should include the following: 

6-2-1. Unusual condition in operation 

Unusual condition, corrective action conducted and recovery time should be reported. 

6-2-2. Monthly report 

� Operation hours of each pump 

� Recommendation on operation 

6-2-3. Annual report 

� Operation hours of each pump 

� Recommendation on operation 
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1. Introduction 

Treated water pump which is the horizontal shaft centrifugal pump is used for the water 

transmission to the network.  Treated water pump consists of two (2) main components of 

pump and motor.  And auxiliary piping system includes valves and gages, such as non-return 

valve, sluice valve (Manual and Motorized type), and pressure gauges. 

Maintenance activity for the pump should be conducted to main components and auxiliary 

components. 

2. Criteria for maintenance 

Criteria for the maintenance activities are mentioned in Cause 3, “Maintenance activity”. 

3. Maintenance activity 

Daily monitoring and check, and periodical inspection should be required to keep the pump in 

proper working. Maintenance activity consists of 4 kinds of working components as follows; 

(1) Monitoring and checking during working of facility 

(2) Periodical inspection during operation or after stoppage 

(3) Evaluate and analysis of monitoring and inspection result 

(4) Repair, replace, change of oil and etc, (in case that the malfunction is detected.) 

3-1. Monitoring and visual check 

3-1-1. Pump 

Period Maintenance Activities 

Daily 1. Leakage check from the piping connection 

2. Deterioration of the pump casing 

3. Discharge pressure  

4. Discharge amount 

5. Abnormal noise, temperature rising & vibration 

6. Operation current 

Every week 1. Leakage check from the piping connection 

2. Deterioration of the pump casing 

3. Discharge pressure  
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Period Maintenance Activities 

4. Discharge amount 

5. Abnormal noise, temperature rising & vibration 

6. Operation current 

Every month 1. Tightness of bolts at connected points 

2. Oil amount 

3. Grease amount 

4. Leakage amount from the grand packing 

Every year 1. Abbreviation of impeller 

2. Insulation resistance 

3. Alignment adjustment 

4. Chang of gasket 

3-2. Periodical inspection during operation or after shutdown 

Periodical inspection includes monitoring of flow rate, pressure change and operation current 

for the confirmation of pump operation efficiency. When pump stops, oil/grease of bearings 

have to be checked. 

3-3. Evaluation and analysis on the results of monitoring, check, and inspection 

In case that a malfunction is detected during operation, it should be repaired immediately in 

order to secure proper water treatment function. 

4. Report and record 

4-1. Record 

Operation records in the facility include the followings; 

� Result of monitoring and check 

� Result of periodical inspection 

� Record during working of facility 

� Indication of discharge pressure 

� Indication of current meter 

4-2. Report 

Reports should include the following: 

4-2-1. Report for recommendation 

(1) Rehabilitation 

� Repair or replacement 

� List of spare parts that should be stored in the plant 
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(2) Upgrading of facility or system 

� Change of capacity, material, and other specifications 

� Proposal of preventive maintenance activity to be needed 

4-2-2. Report of maintenance activity 

(1) Annual report 

� Repair and replacement for each facility 

� Trouble and accident 

� Result of corrective maintenance 

� List of consumed spare parts in a year 

(2) Corrective action to prevent trouble or accident 
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PROBLEM POSSIBLE CAUSE RECOMMENDED REMEDY 

No water delivered 

No flow 

No pressure 

Suction or discharge valve closed Open the closed valve 

The pump is not primed Prime the pump by vacuum unit 

Water level in the raw water sump 

is low 

Increase water level  

Air leak into suction line Tight all flanges and packing 

Air buckets in suction line   Open air vent valves in suction pipe 

Leaks in the shaft seal Replace the seal or tighten gland  

Impeller damaged Replace the impeller 

Rotation direction is incorrect Reverse the phases  

Low flow and low 

pressure 

Gasket for casing is leaking  Replace the gaskets 

Excessive amount of air in liquid Open air vent to release air 

Wearing ring abraded Replace new wearing ring 

Foreign maters in the impeller  Open pump and clean impeller 

Foreign maters in the impeller  Open pump and clean impeller 

Shaft or shaft sleeve abraded Replace with new shaft and sleeves 

Voltage drop Check the voltage / Ask power company 

Short lifespan of shaft 

seal and packing 

Dirt or grit in sealing liquid Use clean water for sealing  

Lack of lubricants  Add grease or oil 

Short lifespan for 

bearing, noisy 

operation 

Misalignment between motor and 

pump  

Adjust the alignment of intermediate shafts 

Lack of lubrication Add more grease or oil 

Shaft is bent Replace the shaft with new one 

Pump trip  

Stopped by itself 

Electrical overload settings are 

incorrect 

Check and correct setting 

Damage of bearing Change the bearing 

Impeller obstructed Clear obstruction from the impeller 

Poor electrical connection at the 

panel 
Check the circuit 

Plant Name: 

Tanta El Melahia 

W.T.P.

Title of SOP: 

Treated water pumps 

SOP TAG No. 

TEM-WTP03-OP

Kind of Doc. 

Trouble Shooting 

Title of Document 

Trouble Shooting for the Pump

Document No. 

TEM-WTP03-OPTS-01
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1. Description of the facility 

1-1. Outline of facility 

In Tanta El Melahia WTP, raw water from the raw water pump is transmitted to the 

distribution basin through the raw water pipes.  Alum and chlorine are dosed into each raw 

water pipe or inside the distribution basin.  Chlorine is dosed prior to dosing of alum. 

Raw water is distributed to four (4) sedimentation & clarifiers from the distribution basin. 

1-2. Function of the distribution basin 

Function of the distribution basin is to receive raw water from the raw water pump and 

distribute the raw water evenly to sedimentation & clarifiers. 

1-3. Impact of facility 

Raw water quantity is one of essential data in water treatment operation.  If the raw water 

quantity is distributed unevenly at the distribution basin, operation load in sedimentation & 

clarifiers will be different in each basin and effluent water quality will be unbalanced also by 

the difference of water distribution amount.   

1-4. Relation with other facilities 

1-4-1. Raw water pump 

Raw water transmitted by raw water pumps is distributed to four (4) sedimentation & 

clarifiers from the distribution basin. 

Raw water amount transmitted to the distribution basin should be controlled by the number of 

operating pumps and valve opening. Raw water amount is detected by flow meter installed in 

a pipeline to the distribution basin. 

1-4-2. Coagulation and sedimentation facilities 

Raw water is required to proper treatment by coagulation process based on design criteria. 

1-4-3. Alum and pre-chlorine dosing 

Alum and chlorine are dosed into each raw water pipe or inside the distribution basin.  

Chlorine is dosed prior to dosing of alum. Pre-chlorine oxidizes organic matter and foreign 

substances in the raw water and will slightly decrease pH value. 
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Reaction time affects a decrease of pH value.  Proper coagulation by alum is performed 

between 7.0 and 7.5 of pH value.   

2. Operation under normal operation 

Distribution basin is the relay tank to distribute the water to sedimentation & clarifiers. 

Distribution basin has outlet valve in each distribution pipeline. This valve is usually opened 

and in case of a cleaning inside the sedimentation & clarifier or planed intermission, this 

valve will be closed to interrupt the water distribution. 

3. Operation under the unusual condition 

3-1. Typical unusual condition 

In case that the installation level of distribution wire is unequal, operation load in 

sedimentation & clarifiers will be different in each basin and effluent water quality will be 

unbalanced also due to the difference of distribution water amount. The installation level of 

the wire should be adjusted, in case of above condition. 

4. Report and record 

4-1. Record 

Record for the operation of the distribution basin should include the following: 

(1) Record of monitoring and visual check 

(2) Record of flow rate of the raw water for each distribution basin 

4-2. Report 

Report for operation of the distribution shaft should include the following: 

(1) Annual report 

� Report of raw water quantity 

� Report of corrective action (if any) 

(2) Recommendation 

� Rehabilitation and upgrading 

� Review of operation procedures 

� Review of unified record sheet 
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1. Introduction 

Distribution basin will be operated continuously and it is impossible to stop the operation 

usually. And it is difficult to conduct an inspection and cleaning work inside the tank in 

normal operation. The above works should be done in the term of the rehabilitation work. 

However, maintenance for the exterior of the distribution basin such as piping and valves can 

be conducted by the routine works. 

2. Criteria for maintenance 

� Frequency of inspection: Every three (3) years or as required 

3. Maintenance activity 

� The water condition in the distribution basin 

� Turbidity or color 

� Existing of foreign substances 

� External condition for distribution basin, such as pipe, valve and etc, 

Maintenance work consists of following four (4) kinds of activities 

(1) Monitoring and checking work during the operation 

(2) Inspection 

(3) Evaluate the inspection result  

(4) Remedy after the inspection 

3-1. Monitoring and visual check 

Monitoring and visual check should be conducted according to "O&M schedule" and unified 

check list. O&M schedule should refer to the activities in the flocculation and sedimentation 

basin. Accordingly, monitoring and checking of the distribution basin had better conduct at 

the same time as the activities in the sedimentation & clarifier. 

3-2 Inspection 

Inspection items are as follows; 

� Water distribution balance at the distribution wire 

� Valves and piping condition 

� Deterioration 

� Corrosion 

� Leakage
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3-3. Evaluation regarding the inspection results 

After the inspection, evaluate following items; 

� Necessity of repair or replacement of equipment, such as valves and distribution 

wire

� Necessity of opening adjustment of the valves 

� Necessity of the cleaning 

3-4. Remedy after the inspection 

After the inspection, following remedy should be conducted; 

� Cleaning 

� Painting 

� Repair or replacement of equipment 

� Fixing a leakage 

4. Report and record 

4-1. Record 

Record for maintenance of the distribution shaft should include the following; 

(1) Record of monitoring and visual check 

(2) Record of inspection 

(3) Record of remedy 

4-2. Report 

Report for maintenance of the distribution basin should include the following; 

(1) Recommendation 

� Rehabilitation

� Review of maintenance activities 
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1. Process Description 

1-1. Function of coagulation processes in treatment process

Function of coagulation process is to make optimum floc for settling particulate impurities in 

sedimentation basin, which is contained in water. 

1-2. Coagulation Process 

Coagulation is the process to neutralize and agglomerate the negative charges of suspended 

substance which is stable distributed in the water by electrical repulsion by coagulant. 

A floc is the accumulation of the chemicals and the particulate matter to form small jelly-like 

particles which look like snowflakes in the water. As these pieces of floc agglomerate together 

and combine with more particulate matter, they grow into larger and heavier floc which will 

settle out. 

The coagulation process is a very complex chemical and physical reaction which depends on 

many factors of water quality, such as pH, turbidity, temperature, and hardness. It also 

depends on the chemicals and dosages of chemicals used for coagulation and physical 

treatment of water, such as rapid mixing, flocculation. 

1-3. Impacts of process 

Coagulation/sedimentation process is major process which affects treatment result in 

conventional filtration treatment plant.  Coagulation process is completed by three (3) steps 

as follows: 

1
st
 step: Chemicals dosing step 

Dosage of coagulant or other aid chemicals into raw water 

2
nd

 step: Flocks formation step 

Rapid mixing of coagulant or other chemicals with raw water by mechanical 

flush mixer  

3
rd

 step: Flocks growth step 

Slow mixing by mechanical slow mixer 

Coagulation process will be successfully achieved by optimum results in all above-mentioned 

steps.  Even if any one of the steps is not optimum, coagulation process will not be achieved 

properly. 
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1-4. Relation to other process 

1-4-1. Preceding process 

Intake and raw water distribution process 

� Raw water quantity 

Number of raw water pump in operation, distributed water quantity 

� Raw water quality 

Turbidity, pH, temperature, alkalinity, algae accounts, etc 

� Water quality after dosing of pre-chlorine 

Residual chlorine, pH, alkalinity, etc 

1-4-2. Following process: Sedimentation process 

(1) Related factors 

� Characteristics of floc in outlet water from flocculation basin to sedimentation 

basin, such as weight, density and etc. 

� Amount of settled sludge in sedimentation basin 

(2) Factors to be affected 

� Water quality of raw water 

Analysis shall be conducted to the raw water by achieving the jar test for the 

determinable of proper alum dosage and by the break point test to determine 

proper dosage for pre-chlorine. These analyses shall be achieved in the laboratory 

by taking raw water sample. And then, conduct the tests to determine proper 

dosage for making good floc.  

� Water quality after sedimentation 

� Turbidity 

� Residual chlorine concentration 

� pH

� Alkalinity 

� Algae accounts 

� Sludge drainage 

� Frequency of sludge drainage from sedimentation basin 

� Period of sludge drainage from sedimentation basin (every 2 hours) 

� Frequency of sludge drainage from sludge storage tank 

2. Criteria for operation 

2-1. Design criteria 

Design criteria shall be necessary to determine the basic specification such as capacity, 

capability, installation numbers and etc, which is used for the preliminary design of water 

treatment plant.  

� Rapid mixing 
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� Rotation number of flush mixer 

� Retention time of raw water in mixing basin (from 30-60 sec) 

� Retention time of raw water in distribution tank 

� Slow mixing 

� Retention time of raw water in flocculation basin 

� Rotation number of slow mixer 

� Alum and pre-chlorine dosing 

� Retention time of raw water in raw water pipe after pre-chlorine dosing 

� Dosing range of pre-chlorine for pre-chlorinator 

� Dosing range of alum for alum dosing pump 

� Concentration of alum solution for dosing 

2-2. Operation criteria 

� Slow mixing 

� Growth state of floc   

� Alum and chlorine facility 

� Refer to the SOP for the alum and chlorine dosing system 

3. Operation procedures under normal condition 

3-1. Rapid mixing 

Flush mixer is the electric driven motor having a long vertical shaft with propeller. 

Rapid mixing is the initial high speed mixing of the water to ensure a quick dispersion of the 

chemicals in processed water. This action is for distributing the chemical uniformly in the 

water. Rapid mixer shall be mounted in a small chamber having proper retention time as range 

in 30 to 60sec. It is desirable for the water to rapidly come into complete contact with 

chemicals so the chemical reaction begins.  

3-1-1. Start-up 

(1) Pre-start check 

Before operation, the following should be checked:  

� Lubrication 

� Deterioration 

� Power supply 

After above condition is checked, operate the flush mixer, then check the capability for the 

mixing of the water and chemicals. 

3-1-2. Daily check during operation 

Daily check has to be achieved once a day to confirm operation condition. Items to be 
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checked are as follows;  

� Abnormal noise and vibration 

� Abnormal temperature rising of the motor 

� leakage of oil or grease  

� Deterioration of the shaft and paddle 

� Obstacles or foreign substances in mixing basin 

3-1-3. Control procedures 

The severe control to operate the flush mixer is not required. However operation condition 

should be confirmed in order to evaluate the efficiency of the mixing by checking the floc 

formation.  

Coagulation reactions are completed in short time, especially under high water temperature in 

summer season. Coagulation reaction may be proceeded by the mixing with not flush mixer 

but water flow energy in upstream and/or downstream of the mixer. In the above case, 

because the floc will be broken by the mixer, flush mixer should stop operation. 

Generally, comparatively huge amount of algae are contained in canal water in Egypt and they 

will increase in summer season. Coagulant floc of algae origin is light and easily breaks. Once 

flocks are torn apart, it is difficult to coagulate to optimum size and strength again. 

3-2. Slow mixing 

Slow mixer is the electric driven motor having a long vertical shaft with propeller. 

Slow mixing to grow the floc is second step of coagulation. There are four mixing units which 

are installed in a flocculation chamber having proper retention time as range in 20min to 

30min each. 

3-2-1. Start-up 

(1) Pre-start check 

Slow mixer should start at the same time as the start-up of chemical dosing and rapid mixing.  

Prior to start-up, the drive unit should be visually checked. 

� Lubrication 

� Deterioration 

� Power supply 

After above condition is checked, operate the slow mixer, then check the capability for the 

making of heavy floc. 

3-2-2. Daily check during operation 

Daily check has to be achieved once a day to confirm operation condition. Items to be 
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checked are as follows;

� Abnormal noise and vibration 

� Abnormal temperature rising of the motor 

� leakage of oil or grease  

� Deterioration of the shaft and paddle 

� Obstacles or foreign substances in mixing basin 

� Formation of flocks at outlet wire 

(Visual check of configuration and density) 

3-2-3. Control procedures of Flocculator 

Control for the slow mixer is to check that the slow mixer operates all the time and to monitor 

the coagulation process for the evaluation of mixing efficiency. 

Items to evaluate the control process are as follows; 

� Water quality analysis  

� Jar test  

� Visual check of coagulation process  

� Water quantity 
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Plant Name: 

Tanta El Melahia 

W.T.P.

Title 

Coagulation Facility 

SOP TAG No. 

TEM-WTP05-MT

1. Criteria for maintenance activities 

1-1. Criteria for frequency of preventive maintenance 

Maintenance work should be conducted periodically as preventive maintenance.  This is one 

of the criteria for preventive maintenance activity and these criteria are shown in Table-1. 

Table -1 Category and Frequency for Maintenance Activity

Part name Maintenance Work Group Frequency

1. Motor Inspection PM Every 6 months 

Replace CM As required

2. Drive unit Supply of lubricant PM Once a month 

Periodical overhaul PM Every 3 year 

Replace CM As required

3. Shaft, propeller Inspection PM Once a year 

Polishing/painting  PM Once a year 

Replace CM As required

4. Mixing basin Cleaning in an tank PM Every 6 months 

Inspection in a tank PM Every 6 months 

Inspection of pipe PM Every 6 months 

PM: Preventive Maintenance activities 

CM: Corrective Maintenance activities 

2. Report and record 

2-1. Record 

Recording in the uniformed sheet should be required for all activities of O&M.  Records 

should include working condition of facilities, maintenance results, troubles, causes and 

background of troubles, especially origin of causes, etc. 

Items to be recorded should be as follows: 

(1) Working condition of facility before and after maintenance  

� Result of Monitoring and check 

� Result of inspection 

(2) Run time of facility in working 

� Record of operation 

(3) Information for maintenance activity 

� Name of facility, parts in facility 

� Items or kind of activity, e.g. repair, replace, adjustment, oil change etc, 
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� Picture of part before and after maintenance 

� Others

(4) Unusual condition and recovery 

� Description about unusual condition 

� Damage part 

� Date of occurring of unusual condition and completion of recovery 

� Information for maintenance activity in the past 

� Cause of unusual condition or trouble and damage 

� Corrective action or preventive action 

Maintenance history is technical record of a facility and we will be able to know 

characteristics, weak point and defect, age of used, etc by them. 

Maintenance records are useful and they are important information to act the following 

matters: 

� Realize and ensure a current condition 

� Identify cause for unusual condition or damaged part 

� Indicate procedures for recovery of unusual condition or damaged part 

� Spare parts should be prepared in storing 

Records should be utilized to prepare maintenance report such as annual report of O&M 

activity. 

2-2. Report 

Generally almost of technical records should be reported to staff in technical sections of WTP. 

Any records are of no value unless they are utilized.  Reports should be useful tool for next 

improvement activities by utilizing of records. 

<Required Reports> 

� Periodical maintenance report 

� Corrective maintenance report 

� Result of recovery of trouble or unusual condition 
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Plant Name: 

Tanta El Melahia 

W.T.P

Title: 

Coagulation Facility 

SOP TAG No.: 

TEM-WTP05

Kind of document: 

O & M Schedule

Title of Document:

O & M Schedule for mixer and flocculator 

Document No. 

TEM-WTP05-MTOS-01

Operation and Maintenance Schedule 
D: daily, W: weekly, M: monthly, 3M: every 3 month, 6M: every 6 month, Y: yearly, AN: as required 

Name of Facility 
Frequency

D W M 3 M 6 M Y AN.

1. Flush Mixer 

1-1. Abnormal sound from motor or drive unit        

1-2. Abnormal temperature rising of motor        

1-3. Leakage of oil or grease        

1-4. Deterioration of shaft and paddle        

1-5. Existing of foreign substances in mixing basin        

1-6. Corrosion and rust condition       

1-7. Refilling of lubricant or grease       

1-8. Cleaning and inspection in a tank      

1-9. Repainting 

2. Slow Mixer 

2-1. Abnormal sound from motor or drive unit        

2-2. Abnormal temperature rising of motor        

2-3. Leakage of oil or grease        

2-4. Deterioration of shaft and paddle        

2-5. Existing of foreign substances in mixing basin        

2-6. Corrosion and rust condition       

2-7. Refilling of lubricant or grease       

2-8. Cleaning and inspection in a tank      

2-9. Repainting 
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Plant Name: 

Tanta El Melahia  

W.T.P.

Title 

Sedimentation Basin 

SOP TAG No. 

TEM-WTP06 –OP

1. Introduction 

Condition of the water in the sedimentation basin and the effluent water quality from a 

sedimentation basin, should be checked and monitored continuously every day. If the water 

quality became poor in comparison with normal condition, check the operation conditions 

before sedimentation process and remedy the operation condition as needed. Properness of 

coagulation process should be evaluated by the effluent water quality and the amount of 

carried-over floc from the outlet wire at the end of sedimentation process. 

2. Features of process 

2-1. Function of facility 

Function of the sedimentation basin is to settle and remove the floc which is produced by the 

coagulation and flocculation process. 

2-2. Impacts of facility 

(1) The result of coagulation process is identified by the water quality in the sedimentation 

basin.

(2) High turbidity of settled water causes a clogging of surface of the sand filter.  

2-3. Relations with other processes or other facilities 

(1) Water quality of settled water affects the efficiency of filter operation. 

Carried-over floc from the sedimentation basin causes the clogging of sand filters. It 

may also cause the shortening operation of filter run time and the degradation of filtered 

water quality.

(2) The result of sedimentation process depends on the effectiveness of preliminary treatment 

processes which are divided into chemical dosing and coagulation reaction.

(3) Water quality in the sedimentation basin will degrade in case that the sludge amount 

which is accumulated at the bottom of the tank increases due to the lack of drainage 

operation.

3. Operation under normal condition 

3-1. Start-up and shut-down procedures 

3-1-1. Startup procedure 

Just after the raw water is filled in the flocculation and sedimentation basin for starting the 

facility operation, water quality is not stable for a while and it shows high turbidity, due to the 
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damage of floc by the influence of turbulent flow and short circuit flow. Accordingly, when 

the flocculation and sedimentation basin start or restart the operation after the cleaning inside 

the tank, slowly open the inlet valve installed in the distribution shaft in order to fill the water. 

Then close the valve and settle the water condition after the water level reaches at the top of 

effluent wire.  

Water quality should monitor every 30 minutes during the stabilization of water condition. It 

is confirmed that turbidity becomes equal or less than 2 NTU, open the inlet valve again and 

operate the flocculation and sedimentation system. 

3-1-2. Shutdown of operation of a sedimentation basin 

Sedimentation system will be stopped for the cleaning inside the tank or maintenance of 

clarifier. When the sedimentation system is stopped, open the drain valve and drain the water 

to the sludge storage tank. 

Furthermore, in case that the raw water flow rate decreases for the stop of system operation, 

chemical dosing amount should be adjusted suitable for the raw water flow rate. 

3-2. Monitoring and visual check of facility 

The monitoring and visual check should be daily routine work as a part of O&M activity. If 

the mal-condition or early trouble should be detected by this activity, it is possible to 

minimize the damage to the facility. 

4. Operation under mal-condition 

4-1. Prospective troubles and trouble shootings 

4-1-1. During operation 

� Mal-condition of the water in sedimentation basin 

� Flotage of floc by the shortage of drainage or excess water inflow 

� Flotage of sludge by the shortage of drainage or excess water inflow 

� Short circuit flow by the accumulation of sludge 

� Change of water color by the shortage of coagulation, shortage or excess of 

alum dosing rate, or change of raw water quality 

� Countermeasure against mal-condition 

� Checking for the sludge drainage frequency 

� Checking for the sludge drainage time 

� Checking for the alum dosing rate 

� Adjustment of raw water flow rate 

� Analysis of raw water quality 
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4-1-2. Restoration after long term stoppage 

In case that operation of the sedimentation system is restarted from the long term stoppage of 

more than 2 weeks, following condition should be checked. 

(1) Accumulation of sludge 

� Prospective trouble of the facility 

� Overload of clarifier 

� Clogging of drainage pipe  

(2) Countermeasure before the stoppage 

� Operate a clarifier more than 2 hours. 

� Sludge drainage after sludge collection 

(3) Reducing of free residual chlorine in settled water 

(4) Countermeasure before restoration 

� Checking for free residual chlorine in settled water 

� Free residual chlorine should be of more than 0.5 mg/L. 

5. Record and Report 

5.1 Record 

The record for the sedimentation basin should be required to grasp the operation condition 

and settled water quality.   

� Result of monitoring and checking 

� Settled water quality 

� Turbidity 

� Free residual chlorine  

� Content rate of aluminum 

� Water color 

� Mal-condition

� High turbidity 

� Low free residual chlorine 

� High content rate of aluminum 

� Bad color 

� Flotage of floc 

� Operation condition 

� Flow rate flowing into sedimentation basins 

� Raw water quality 

� Chemical dosing rate (Alum and pre-chlorine) 

� Frequency of sludge drainage 

� Operation condition of sludge collector 

TEM-WTP06-OP Revised version Issued date Page  4of 4 

5-2. Report 

Report for the operation of the sedimentation basin should include the following: 

(1) Annual report 

� Report of raw water quantity 

� Report of corrective action (if any) 

(2) Recommendation 

� Rehabilitation and upgrading 

� Review of operation procedures 
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Plant Name: 

Tanta El Melahia 

W.T.P.

Title 

Sedimentation Basin 

SOP TAG No. 

TEM-WTP06 -MT

1. Criteria for maintenance 

Principal maintenance is the cleaning inside a tank. During the cleaning period, it is possible 

to check that an existence of the deterioration of components and the amount of accumulated 

sludge

(1) Frequency of cleaning and inspection  

� Cleaning work: Once 3 to 6 months 

� Inspection and repairing: Once 3 to 6 months 

2. Maintenance activity 

2-1. Monitoring and visual check 

Monitoring and visual check should be conducted according to the O&M schedule. 

2-2. Maintenance item 

(1) External structure 

� Existence of crack on a surface of concrete 

� Water leak 

� Foreign substances such as wooden blocks, waste of vinyl materials and etc, 

(2) Inside the tank 

� Removal of accumulated sludge 

� Removal of algae adhering to the wall 

2-3. Procedures for maintenance activity 

(1) Cleaning inside the tank 

� Planning the cleaning time 

� Draining the water in the sedimentation basin 

� Cleaning inside the tank 

(2) Inspection of the sedimentation basin 

Inspection items are as follows; 

� Concrete condition (Clack, leakage, deterioration and etc, ) 

� Clarifier (Deterioration, corrosion) 

� Slow mixer (Deterioration, corrosion) 

� Pipe and valves (drainage condition) 

S2.6-6
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3. Procedures under mal-condition 

3-1. Prospective troubles and trouble shootings 

� Adhesion of huge amount of algae inside the wall  

� Checking free residual chlorine contained in settled water 

� Reconsideration of pre-chlorine and alum dosing rate 

� Cleaning of sedimentation basin 

� Water leakage from the wall 

� Repair

4. Report and record 

4-1. Records 

Records for the maintenance of sedimentation basin should include the following:

� Activity of cleaning 

� Results of external check 

� Result of internal check 

4-2. Reports 

Reports should be required for the improvement of O&M activities.   

(1) Frequency of sludge drainage 

(2) Operation cycle of clarifier 

(3) Upgrading or rehabilitation 

� Replacement of facility 

� Repairing of facility 

(4) Review of the criteria 
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Plant Name: 

Tanta El Melahia

W.T.P.

Title 

Clarifier

SOP TAG No. 

TEM-WTP07-OP

1. Description of facility 

Clarifier is used for scraping the sludge accumulated on the bottom of sedimentation basin 

and collects it into the drainage pit by constant rotating speed. Clarifier consists of three (3) 

principal parts dividing into the drive unit, moving bridge and the scraper.  

The scraper is installed in the water and it operates by the driving of the moving bridge. The 

scraper is connected with the moving bridge trough the steel arm. The drive unit transfer 

power for the operation to the moving bridge and the scraper. The clarifier should operate 

continuously during the operation of sedimentation basin. 

The clarifier operates by ON/OFF control. As a precaution during operation, the outer end of 

the moving bridge moves by a wheel on the inner edge of passageway of the top slab of 

sedimentation basin. If the moving bridge contacts with a person on the passageway, it may 

cause severe damage of a human body.  If the obstacles are there, it may cause severe 

damage to the mechanism. 

2. Impact of facility 

The clarifier is essential equipment for the operation of sedimentation basin. The accumulated 

sludge at the bottom of sedimentation basin is scraped and collected into drainage pit located 

in a center of the bottom slab. And then, collected sludge is discharged into the sludge storage 

tank by manual operation. 

In case sludge is not collected and discharged into the sludge tank, water quality may degrade 

by the influence of surplus sludge accumulated on the bottom of sedimentation basin. 

3. Relations with other facilities 

3-1. Sedimentation basin 

Operation of the clarifier closely relates with the operation of the sedimentation basin. 

3-2. Sludge drainage 

The clarifier assists sludge drainage process by collecting the sludge into the drainage pit. 
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4. Operation under normal condition 

4-1. Start up and shut down 

4-1-1. Pre-start check 

(1) There are not any obstacles and person around the clarifier 

(2) There is no deterioration to the mechanical and electrical parts 

(3) The sedimentation basin is operating 

(4) Electrical power is supplied 

4-1-2. Start up 

After the completion of pre-start check, operate the clarifier by manual control. In case that 

any malfunction is detected, stop the operation immediately and check the cause of trouble. 

4-1-3. Shutdown 

When the water inflow to the sedimentation basin is interrupted, the clarifier should continue 

the operation more than 3 hours in order to collect sludge. Sedimentation of floc in the water 

needs more than 2 hours. 

4-2. Monitoring and visual check 

Operation condition should be monitored to detect malfunctions in early stage. The result of 

monitoring and checking should be used for the operation, maintenance or water quality 

control as feedback information.  Action of monitoring and checking should be done as a 

daily routine work.  

5. Report and record 

5-1. Record 

Recording items for the operation of clarifier is as follows; 

(1) Operation time 

(2) Trouble history 

5-2. Report 

Reports for the operation of clarifier should include the followings; 

(1) Recommendation 

� Upgrading or rehabilitation 

� Recovery

� Review of operation procedures 
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(2) Annual report 

� Report of corrective action 

� Report of preventive action
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Plant Name: 

Tanta El Melahia

W.T.P.

Title 

Clarifier

SOP TAG No. 

TEM-WTP07-MT

1. Introduction 

The clarifier consists of two (2) components which are submersed parts and the parts exposed 

in air. Check for the parts exposed in air, such as oil leakage, corrosion, disconnection of wore 

and etc, should be conducted as a routine maintenance. The other hand, submerged parts 

should be checked during the cleaning inside the sedimentation basin. Cleaning period is 3 

months as described in maintenance SOP for the sedimentation basin.  

2. Criteria for maintenance 

(1) Frequency of the inspection as a routine maintenance 

(2) Frequency of the inspection as a periodical maintenance 

(3) Frequency of refilling grease 

(4) Frequency of the overhaul of drive unit 

3. Maintenance activity 

Daily monitoring and periodical inspection should be done to keep the mechanism in proper 

condition. Maintenance activity shown herein means activity for the routine maintenance. 

Maintenance activity divided into four (4) items as shown in followings; 

(1) Monitoring and checking 

(2) Periodical inspection 

(3) Evaluation and analysis of the result of monitoring and inspection 

(4) Repair, replacement and etc, 

3-1. Monitoring and visual check 

Monitoring and visual check should be conducted to the part exposed in air, which 

corresponds to the drive unit and moving bridge. 

(1) Deterioration,  

(2) Abnormal vibration, temperature and sound 

(3) Leakage of oil or grease 

(4) Looseness of connecting bolts 

(5) Operation current 

3-2. Periodical inspection 

Periodical inspection should be conducted to whole system, including submerged parts and 
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the parts exposed in air. 

(1) Deterioration,  

(2) Abnormal vibration, temperature and sound 

(3) Leakage of oil or grease 

(4) Looseness of connecting bolts 

(5) Operation current 

(6)  Clearance between the scraper and bottom slab 

(7) Corrosion or coating condition 

3-3. Evaluation and analysis after the monitoring and inspection 

Evaluation and analysis should be conducted to keep the mechanism in proper condition. 

3-4. Recovery 

� Replacement 

� Repair

� Adjustment and tightening 

� Cleaning 

� Grease or oil refilling 

� Overhaul

4. Report and record 

4-1. Records 

Recording items for the maintenance of clarifier is as follows; 

(1) Record of monitoring and visual check 

(2) Record of inspection 

(3) Record of recovery 

4-2. Reports 

Reports for the maintenance of clarifier should include the following: 

(1) Recommendation 

� Recovery and rehabilitation 

� Review of operation procedures 

� Review of maintenance procedures 

� Review of the criteria 

(2) Annual report 

� Report of corrective action 

� Report of preventive action 

� Report of the cost for activity of maintenance
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Plant Name: 

Tanta El Melahia 

W.T.P.

Title 

Sludge Drainage 

SOP TAG No. 

TEM-WTP08-OP

1. Introduction 

Sludge drainage system is one of the parts of sedimentation system, and it closely relates to 

the flocculation and sedimentation process. Sludge accumulated in a sedimentation basin is 

periodically discharged to the sludge basin. 

Improper frequency of sludge drainage may cause the degradation of water quality in the 

sedimentation process. It leads rapid chlorine consumption and causes the clogging in a pipe. 

Accordingly, sludge drainage frequency should be managed properly. 

2. Description of the sludge drainage system 

2-1. Function 

Function of the sludge drainage system is to discharge the accumulated sludge from the 

sedimentation basin into the sludge basin. 

2-2. Impact 

Improper frequency of sludge drainage may cause the degradation of water quality in the 

sedimentation process. And the lack of sludge drainage increases the cleaning frequency. 

2-3. Relation with other facilities 

2-3-1. Sedimentation basin 

Sludge drainage system is one of the essential parts of sedimentation system.  

2-3-2. Clarifier 

The accumulated sludge at the bottom of sedimentation basin is scraped and collected into 

drainage pit located in a center of the bottom slab. And then, collected sludge is discharged 

into the sludge basin by manual operation. 

2-3-3. Sludge basin 

Sludge discharged from the sedimentation basin is stored in the sludge basin, and then settled 

water in a tank is discharged to the Tara canal.  
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3. Criteria 

3-1. Frequency of drainage 

� High turbidity of more than 30 NTU in the sedimentation basin 

: Every 2 hours 

� Turbidity is less than 30 NTU in the sedimentation basin 

: Once a day  

3-2. Drainage time 

Drainage time is approximately 15 min or more. However, if the color of drainage water 

becomes white, drainage process is able to finish despite the above operation time.  

4. Operation under normal condition 

4-1. Startup and shutdown procedures 

4-1-1. Pre-start check 

(1) Checking for the water level in the sludge basin 

In case that the water level is high, discharge the water to the Tara canal. 

4-1-2. Start and stop 

(1) Open the valve for the sludge drainage  

(2) Keep the valve opening condition approximately 15 minutes 

(3) Continue the drainage if necessary 

(4) Close the valve for the sludge drainage 

4-2. Monitoring during operation 

Check the operating condition during sludge drainage, and if mal condition such as water 

leakage from the pipeline, remedy should be done immediately. 

5. Operation under mal-condition 

5-1. Prospective troubles and trouble shooting 

(1) Clogging in the drainage pipeline 

(2) Sludge is not discharged due to the stoppage of the clarifier 

6. Reports and records 

6-1. Records 

Records for the sludge drainage operation are as shown in following; 
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(1) Drainage time 

(2) Operation condition 

(3) Water level of the sludge basin 

6-2. Reports 

Reports for the sludge drainage operation include the following: 

(1) Mal-condition during the operation 

(2) Monthly report 

� Sludge drainage date and time 

� Recommendation on operation 

(3) Annual report 

� Sludge drainage frequency 

� Recommendation on operation 
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Plant Name: 

Tanta El Melahia

W.T.P.

Title 

Sludge Drainage 

SOP TAG No. 

TEM-WTP08-MT

1. Introduction 

The function of sludge drainage system is to discharge the sludge accumulated at the bottom 

of sedimentation basin to sludge storage tank. Accordingly, maintenance work for the sludge 

drainage system is to check the clogging in a pipeline and the leakage from the connected 

point between the pipelines. 

2. Criteria for maintenance 

(1) Frequency of cleaning and inspection  

� Flushing of the drainage pipe: Once a year 

3. Maintenance activity 

 Malfunction of sludge drainage system is confirmed by the following monitoring results; 

(1) Condition of the drained sludge 

� Discharge amount 

� Color of sludge 

� Odor of sludge 

(2) Maintenance activity consists of four (4) following items 

� Monitoring during operation 

� Inspection 

� Evaluation and analysis of monitoring result 

� Remedy 

3-1. Monitoring and visual check 

Monitoring and visual check should be conducted according to the O&M schedule. It should 

be done at the same time as the activity for the sedimentation basin. 

3-2. Inspection 

Inspection should be conducted according to the O&M schedule. It should be done at the 

same time as the activity for the sedimentation basin. 

Prospective trouble is as follows; 

� Existence of foreign substances, such as wooden block or vinyl which disturb the 

smooth drainage 

� The drainage valve 
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� Deterioration 

� Sealing condition 

� Leakage from the connected point between the pipelines 

� Clogging in a pipeline 

3-3. Evaluation and analysis of inspection result 

After the inspection, following items should be considered. 

� Operation condition of the drainage valve (Open and close condition) 

3-4. Remedy 

After the inspection, detected trouble should be remedied.  

� Removal of foreign substances in a sedimentation basin 

� Repaint

� Flushing of drainage pipeline 

� The drainage valve 

� Refilling grease 

� Replacement of sealing parts 

4. Reports and records 

4-1. Records 

Records for the maintenance of the sludge drainage system should include the followings; 

(1) Drainage time 

(2) Results of monitoring check 

4-2. Reports 

Reports for the maintenance of the sludge drainage system should include the followings; 

4-2-1. Recommendation 

(1) Change of the sludge drainage schedule 

(2) Cleaning frequency for the sedimentation basin 

(3) Rehabilitation 

� Drainage valve 

� Grease filling 

� Replacement of sealing parts 

� Replacement of whole equipment 

� Drainage piping 

� Repaint

� Replacement of gaskets 

� Tightening of bolts and nuts 

(4) Upgrading and improvement 
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� Modifying of the system 

4-2-2. Annual report 

(1) Analysis report regarding trouble and countermeasure 

(2) Sludge drainage quality 
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Plant Name: 

Tanta El Melahia 

W.T.P.

Title 

Rapid Sand Filter 

SOP TAG No. 

TEM-WTP09–OP

1. Features of process 

1-1. Function of rapid sand filter 

The function of rapid sand filter is to remove floc and suspended substances contained in 

settled water.  

1-2. Description of filtration process 

The rapid sand filter is one of the principal water treatment process that use sand or other 

grainy media to remove floc and other suspended substances in a water. These floc and 

suspended substances include dirt and other organic matter. Rapid sand filtration is commonly 

used to clean surface and ground water intended for the drinking water.  

Rapid sand filter has one or more layers of grainy media, such as sand, anthracite, magnetite 

or other minerals. The total media depth typically ranges from 70 to 90cm. Settled water 

flows downward through the media and underdrain system, then the filtered water is stored in 

underground tank.  

As the settled water travels through the rapid sand filter, many of the water-borne suspended 

substances become trapped above or within the media. This straining process is the primary 

mechanism by which solids are removed from the water. In addition, suspended solids are 

adsorbed onto the surface of the media due to intermolecular attractive forces.  

1-3. Impacts of process 

Filtration is the final water treatment process to gain the water quality as drinking water by 

removal of impurities and suspended substances. In filtered water, chlorine shall be added to 

compensate the residual chlorine consumed by water treatment process. 

1-4. Relation with other processes 

(1) Previous process (sedimentation process) 

� Pre-chlorination 

� Coagulant dosage (Aluminum sulfate) 

� Coagulation of algae, foreign substances and organic mater 

� Sedimentation of floc by coagulated foreign substances and organic mater   

(2) Subsequent process 

� Relation factor (Post-chlorination) 

� Filtered water quality 

� Backwash for filters 

� Backwash cycle 
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� Efficiency of backwash 

2. Characteristics for filter operation 

In order to operate rapid sand filter effectively and to assess the operation condition, it is 

required to understand the design condition and basic characteristic of sand filter.  

Following conditions shall be grasped in order to determine the operation criteria. 

(1) Sand filter 

� Filter dimensions (length-width-depth) 

� Filtration rate  

(2) Filter media 

� Material

� Layer thickness 

 (3) Operation, monitoring, and control 

� Operation method 

� Water level monitoring 

� Adjusting inflow amount 

� Monitoring of filtered water amount 

(4) Backwash system 

� Blowers

� Backwash pumps 

� Flow meters for air scouring and backwash 

(5) Auxiliary equipment 

� Compressor for pneumatic valves 

� Piping and valves 

3. Criteria for operation 

Operation criteria should be determined to assess the operation condition. Performance 

indicator for conducting proper operation is as follows; 

� Filtration rate  : 120 to 150 m
3
/m

2
/day

� Head loss (Backwash Level) : Equal or less than 2 m  

� Backwash frequency : 24 hours  

� Target filtered water quality  

� Turbidity : Less than 0.5 NTU  

� Free residual chlorine : 0.5 to 1.5 mg/l 

� Dissolved Aluminum : Less than 0.15 mg/l 

� Replacement cycle of filter media : Once 10 years or less 

� Scoping frequency of filter media : Once 6 months or less 

� Filter washing water  
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� Air scouring flow rate : 0.8 to 1.5 m
3
/m

2
/min 

� Backwash flow rate : 0.6 to 0.8 m
3
/m

2
/min 

� Air scouring time : 10 min 

� Combination time : 10 min 

� Backwash time : 10 min 

Backwash time should be reconsidered according to the raw water quality, pollution 

of filter media and etc,  

� Reference criteria 

Following water quality is for settled water. Settled water quality affect directly to 

filtration efficiency.   

� Turbidity  : Less than 2.0 NTU  

� Free residual Chlorine : Less than 1.5 mg/L  

� Dissolved Aluminum : Less than 0.15 mg/L 

4. Operation under normal condition 

4-1. Sand filter operation 

 (1) Startup for filtration process 

1. Open the inlet valve  

2. Open the outlet valve  

(2) Shutdown for filtering process 

      1. Close the outlet valve 

      2. Close the inlet valve 

(3) Startup for backwash process 

� Close the inlet and outlet valve 

� Open the drain valve 

� Operate air scouring blower 

� Open the air scouring valve 

� Operate backwash pump 

� Open the backwash valve 

� Start combination washing together with air scouring and water backwash 

� Close the air scouring valve 

� Stop air scouring blower 

� Continue backwash 

� Close the backwash valve 

� Stop backwash pump 

(4) Start after backwash 

� Close the drain valve 

� Open the inlet and outlet valve 
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5. Reports and records 

5-1. Records 

Records for sand filter operation include following items; 

(1) Operating condition 

� Flow rate 

� Raw water  

� Settled water 

� Filtered water 

� Filtration rate  

� Backwash cycle and time 

5-2. Report 

Reports for sand filter operation should include following items; 

4-2-1. Recommendation as needed 

(1) Maintenance of filter layer 

� Change of filter media 

� Refilling filter media 

� Scooping of surface of filter sand 

� Disinfection of filter layer 

� Check for the underdrain system 

(2) Change of backwash cycle 

(3) Change of back wash and air scouring condition 

� Air scouring time, backwash time and combination washing time 

� Air scouring flow rate, backwash flow rate 

(4) Change of target filtered water quality 

(5) Change of target clarified water quality 

4-2-2. Result of recovery of trouble or mal condition 

(1) Description of mal condition or trouble condition 

(2) Damages to sad filter 

(3) Activity for recovery 

(4) Description of similar case in the past 
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Plant Name: 

Tanta El Melahia

W.T.P.

Title 

Rapid Sand Filter 

SOP TAG No. 

TEM-WTP09–MT

1. Introduction 

Operation & maintenance activity and water quality control relates closely with each other. A 

result of operation & maintenance activities will be reflected in a result of water quality 

control soon. 

2. Criteria for maintenance 

Criteria for the maintenance of rapid sand filter are as follows; 

2-1. Criteria of frequency for maintenance 

(1) Inspection of sand layer 

(2) Replacement of sand layer 

(3) Inspection of underdrain system 

(4) Inspection of control device of filtration rate 

2-2. Criteria for judgment 

(1) Condition of filter sand (Existence of mud ball) 

(2) Condition of structure (Alignment of trough) 

(3) Filtration rate 

(4) Condition of filter backwash 

3. Maintenance activity 

Monitoring, check and inspection should be conducted in order to judge the necessity of 

recovering activity such as adjustment, repair or replacement. Maintenance activity is divided 

into four (4) items as shown in followings; 

(1) Monitoring and checking during the maintenance work 

(2) Inspection 

(3) Evaluation and analysis of the result of inspection 

(4) Repair or replacement including check after the work 
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3-1. Maintenance of filter layer 

Mal condition of filter layer may make filtered water quality worse and shorten the life cycle 

of filter sand. As a result, replacement of filter sand is required in short period. In order to 

avoid above condition, the monitoring and check of filter layer should be conducted 

periodically. 

When the mal condition is detected in filter layer, proper corrective action, such as checking 

for the efficiency of sedimentation process, improvement of backwash cycle, change of filter 

sand or etc, should be conducted. Investigation of filter layer includes following items. 

� Distribution of degree of sand grain 

� Waste degree of filter layer 

� Existence of mud ball 

� Existence of algae 

� Irregularity of filter layer 

� Existence of crack on the concrete structure 

Maintenance plan of filter layer should be issued, and maintenance activity should be done in 

accordance with above plan. 

3-2. Monitoring and check 

3-2-1. Daily monitoring 

Description Interval 

(1) Check for the water level in filter basin Daily 

(2) Check for the filtration rate, head loss of filter layer and filter 

run time 

Daily 

(3) Check for the filtered water quality (turbidity, free residual 

chlorine, pH, alkalinity and etc.) 

Daily 

3-2-2. Periodical inspection 

Description Interval 

(1) Check for the alignment of drain trough in filter basin Every 2-6 months 

(2) Check for the deterioration of filter basin Every 2-3 years 

(3) Check for the condition of sand layer (Existence of mud ball, 

depth of filter sand layer and etc,) 
Every 1-3 years 

(4) Check for the condition of the gravel layer Every 1-3 years 

(5) Check for the condition of under drain Every 5-10 year 

(6) Reconsidering backwash cycle (Check for the backwash 

efficiency) 
Every 2-6 months 

(7) Check for the turbidity of backwash drain As required 
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3-2-3. Detail inspection and check (rehabilitation) 

Description Interval 

(1) Refill or change of filter sand As required 

3-3. Evaluation and analysis of inspection result 

Description Criteria 

(1) Check for the settled water quality 

� Turbidity Less than 2 NTU 

� Residual chlorine Less than 1.5 mg/L 

� Aluminum content Less than 0.15 mg/L  

(2) Check of filtration rate 120 to 150 m
3
/m

2
/day

(3) Check of filter run time 24 hours  

(4) Check of filtered water quality (turbidity, residual chlorine, pH, alkalinity, etc.) 

� Turbidity 0.5 NTU of less 

� Residual chlorine  0.5 to 1.5 mg/l 

� Aluminum content 0.15 mg/L or less 

� pH, alkalinity, etc. Less than the value 

regulated by Egyptian 

standard for potable 

water quality 

(5) Check for the air scouring flow rate 0.8 to 1.5 m
3
/m

2
/min 

(6) Check for the backwash flow rate 0.6 to 0.8 m
3
/m

2
/min 

(7) Check for the backwash time 

(8) Check for the turbidity of backwash drain 

(9) Depth of sand layer 10% of initial volume 

4. Reports and records 

4-1. Records 

Records for the maintenance of rapid sand filter should include following items; 

(1) Monitoring and visual check 

(2) Inspection 

4-2. Reports 

Reports for the maintenance of rapid sand filter should include following items; 

(1) Periodical maintenance report 

(2) Corrective maintenance report 

(3) Result of recovery of trouble or mal condition 

TEM-WTP09-MT Revised version Issued date Page  4of 4 

(4) Recommendation on O&M and improvement of facility 
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Plant Name: 

Tanta El Melahia 

W.T.P.

Title 

Filter Washing Facility 

SOP TAG No. 

TEM-WTP10–OP

1. Introduction 

Filtration is the last treatment stage that can physically remove contaminants, such as floc and 

suspended substances, before disinfection by post chlorination. This stage is therefore very 

important on water quality control, because the large germs that cannot be killed by chlorine 

are physically removed. 

Since the filter backwashing affects filtering efficiency directly, this facility is important as 

well as filtering facility.  

2. Features of process 

2-1. Function of facility 

Function of filter washing facility is to cleanse the filter media which traps floc and other 

particulates in filtration process.  

2-2. Impacts of facility  

Filter washing facility is indispensable system for filtering process. The filtering function is 

recovered by filter backwash since the head loss gradually increases and treated water quality 

will get worse by the pollution of filter media due to continuous filtering. Accordingly, filter 

washing should be conducted periodically to keep the filtration in proper condition.   

2-3. Relations with other processes 

2-3-1. Water for backwash 

Backwash water is provided by backwash pump from the backwash sump, which store 

filtered water, to each sand filter.  

2-3-2. Backwash drain from filter 

Backwash drain is transferred to the drain basin. 

3. Criteria for operation 

Criteria for the control of filtering process are as follows; 

(1) Water quality 

� Monitoring of settled water quality 

� Monitoring of filtered water quality 
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(2) Flow rate of the water 

� Flow control of settled water 

� Flow control of filtered water 

(3) Filter head loss 

� Monitoring of head loss 

(4) Filter washing 

� Control of backwash frequency 

� Filter backwash process 

(5) Turbidity of backwash drain water  

� Monitoring of backwash drain turbidity 

3-1. Filter backwash criteria 

(1) Air scouring flow rate : 0.8-1.5 8m
3
/m

2
/min) 

(2) Backwash flow rate : 0.6-0.8 (m
3
/m

2
/min) 

(3) Air scouring time : 10 (min) 

(4) Combination time : 10 (min) 

(5) Backwash time : 10 (min) 

3-2.  Limit of head loss for sand filtering  

Limit of head loss for sand filtering should be of less than 2 m. 

3-3.  Water level for air scouring  

Before air scouring, water level in a filter should decrease till 15-20cm from the surface of the 

sand.

3-4. Reference criteria 

(1) Turbidity of backwash drain water should be of less than 5 NTU. 

(2) Properness of backwash should be evaluated by turbidity of backwash drain.  

(3) Filter media should be checked periodically to confirm the properness of backwash. 

4. Operation under normal condition 

4-1. Startup and shutdown procedures for filter washing 

Startup and shutdown procedures for the filter backwash are referred to 

TEM-WTP10-OPFC01. 

Common procedures 

 1. Check the water level of drain basin. Drain basin should have enough capacity to receive 

the backwash drain.  
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2. Close the inlet valve. And keep the outlet valve open. 

3. Check the water level in a filter. Close the outlet valve after the water level decreases till 

approx.15 cm from the surface of the sand. 

  4. Open the drain valve. 

  5. Open the air scouring valve and operate the air scouring blower. 

  6. Keep running air scouring blower for 10 minutes. 

  7. For combination washing with air and water, operate the backwash pump and open the 

backwash valve.  

  8. Keep running air scouring blower and backwashing pump for 10 minutes. 

  9. Stop the air scouring blower and close the air scouring valve. 

 10. Keep running backwashing pump for 10 minutes. 

 11. Close the backwash valve and stop the backwash pump. 

 12. Close the drain valve. 

4-2. Monitoring and visual check for the facility 

Monitoring and visual check methods are described in TEM-WTP10-OPFC-01. 

4-3. Control of filter washing 

Controllable operation is as follows; 

(1) Backwash frequency 

(2) Backwash procedure (Operation time) 

4-3-1. Frequency of filter washing 

Frequency of filter washing directly affects the efficiency of plant operation, such as water 

consumption, electrical power consumption and etc. Furthermore, it will affect the chemical 

consumption indirectly. Accordingly, filter run time should be less than 48 hours at least.   

5. Reports and records 

5-1. Records 

Records for the filter washing facility include following items; 

5-1-1. Records of filter washing 

� Filter washing procedure 

� Time and flow rate of air scouring 

� Time and flow rate of backwashing 

� Time and flow rate of combination washing 

� Head loss  

� Result of Monitoring and check 

� Turbidity of backwash drain 
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5-1-2. Record of air scouring blower 

� Operation time 

� Operation number 

� Operation current 

� Result of monitoring and check 

5-1-3. Record of backwash pump 

� Operation time 

� Operation number 

� Flow rate of backwashing 

� Operation current 

� Result of monitoring and check 

5-2. Reports 

Reports includes following items 

5-2-1. Recommendation 

� Filter washing procedure  

� Replacement of the sand 

� Inspection of the underdrain system 

� Maintenance of the air scouring blower and backwash pump 

� Cleaning of filter basin 

5-2-2. Operation report 

� Consumption of water volume used for backwash 

� Free residual chlorine in backwash water 

� Turbidity of backwash drain 

TEM-WTP10-MT Revised version Issued date Page  1of 3 

Plant Name: 

Tanta El Melahia 

W.T.P.

Title 

Filter Washing Facility 

SOP TAG No. 

TEM-WTP10–MT

1. Introduction 

Facility component for the filter washing facility is as follows; 

� Backwash pump 

� Air scouring blower 

� Drainage trough for backwash drain 

� Under drain system 

� Filter media 

� Auxiliary pipe and valves 

2. Criteria for maintenance 

Criteria for the maintenance activities are mentioned in Cause 3, “Maintenance activity”. 

3. Maintenance activity 

Maintenance activity shown herein means activity for the routine maintenance. Maintenance 

activity consists of 4 kinds of working components as shown in followings; 

(1) Monitoring and checking during working of facility 

(2) Periodical inspection during operation or after stoppage 

(3) Evaluate and analysis of monitoring and inspection result 

(4)  Repair, replace, change of oil and etc, (in case that the malfunction is detected.) 

3-1. Monitoring and visual check 

3-1-1. Backwash pump 

Period Maintenance Activities 

Every week 1. Leakage check from the piping connection 

2. Deterioration of the pump casing 

3. Discharge pressure  

4. Discharge amount 

5. Abnormal noise, temperature rising & vibration 

6. Operation current 

Every month 1. Tightness of bolts at connected points 

2. Oil amount 

3. Grease amount 

4. Leakage amount from the mechanical seal 
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Period Maintenance Activities 

Every year 1. Abrasion of impeller 

2. Insulation resistance 

3. Alignment adjustment 

4. Chang of gasket 

3-1-2. Air scouring blower 

Period Maintenance Activities 

Every week 1. Deterioration of the blower casing 

2. Discharge pressure  

3. Discharge amount 

4. Abnormal noise, temperature rising & vibration 

5. Operation current 

Every month 1. Tightness of bolts at connected points 

2. Oil amount 

3. Grease amount 

Every year 1. Pollution of air filter 

2. Insulation resistance 

3. Alignment adjustment 

3-2. Periodical inspection during operation or after shutdown 

Periodical inspection includes monitoring of flow rate, pressure change and operation current 

for the confirmation of operation efficiency. When pump or blower stops, oil/grease of 

bearings have to be checked. 

3-3. Evaluation and analysis on the results of monitoring, check, and inspection 

In case that a malfunction is detected during operation, it should be repaired immediately in 

order to secure proper water treatment function.

4. Reports and records 

4-1. Records 

Records include following items; 

(1) Record of filter washing 

� Procedure for the filter washing  

� Start and finish time of filter washing 

� Turbidity of backwash drain 
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� Head loss during filtering operation 

(2) Record for the equipment (Backwash pump and air scouring blower) 

� Operation condition (Check for the existing of mal function, such as noise, 

vibration and etc.) 

� Backwash flow rate and air flow rate 

� Discharge pressure 

� Operation current 

3-2. Report 

Report include following items; 

(1) Report for recommendation 

� Necessity of repair or replacement 

� Preparation of spare parts 

 (2) Report of maintenance activity 

� Annual report 

� Repair and replacement of the system 

� Trouble and accident 

� Result of corrective maintenance 

� Corrective action to prevent the trouble or accident 
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Plant Name: 

Tanta El Melahia 

W.T.P.

Title 

Underground Reservoir 

SOP TAG No. 

TEM-WTP11-OP

1. Introduction 

Underground reservoir is the tank to store the treated water and to keep it clean. Filtered water 

is led into the underground reservoir through the underground tank. Post chlorine is dosed into 

treated water pipe or underground reservoir, which is available to select. 

Dosed post chlorine is mixed and contact with filtered water through the baffling water way in 

the reservoir. Contact time of chlorine with the water should be needed sufficiently. The water 

in the reservoir is final treated water in the water treatment plant. Accordingly, the water in 

the underground reservoir must be kept it clean. 

Activity of water quality control is the most important event in operation of the underground 

reservoir, especially monitoring of free residual chlorine must be conducted by suitable 

frequency. 

Operation about the underground reservoir will be valve operation and monitoring check.  

However, valve operation will need only maintenance of inside of the reservoir such as 

cleaning. Main activity of operation for the reservoir will be monitoring and visual check. 

2. Features of process 

2-1. Function of process 

Functions of the process are as follows: 

� To contact post-chlorine with filtered water 

� To keep the treated water clean and safety 

� To achieve balance between production and consumption during peak hours and least 

demand 

2-2. Impacts of process 

In the underground reservoir, the water purification process should be finished after dosing 

and contacting of post chlorine with filtered water. 

The water in the underground reservoir is real potable water. Accordingly, the water must be 

cleaned and safety condition. Any contamination should be never accepted. 

2-3. Relations between other processes 

(1) Chlorination process 

Post chlorine is dosed into the filtered water in previous step of the underground reservoir. 

Free residual chlorine is adjusted to the target concentration for transmission water, and this is 

TEM-WTP11-OP Revised version Issued date Page  2of 3 

final control of free residual chlorine. 

(2) Filtration 

Filtration is the last stages that can physically remove contaminants before disinfection. The 

effectiveness of this stage is therefore very important because the large germs that cannot be 

killed by chlorine are physically removed. 

3. Criteria for operation 

(1) Frequency of water analysis for turbidity, free residual chlorine and pH 

� Frequency: More than every 2 hours in a day  

(2) Frequency of monitoring and visual check 

� To prevent from contamination: More than twice a day  

(3) Water level 

� To keep the water level to make the pumps operate safely and to ensure that no 

water loss will happen by overflow. 

(4) Frequency of cleaning inside of the reservoir 

� Frequency: Once a year or as required 

4. Operation under normal condition 

4-1. Cleaning and start-up procedures 

Operations regarding underground reservoir will be as follows;  

(1) Operation of inlet and outlet valves (Close inlet valve and outlet valves) 

(2) Drain the water 

(3) Cleaning of the inside of underground reservoir 

(4) Drain the water after cleaning 

(5) Leading of filtered water into underground reservoir 

(6) Disinfection of the inside of underground reservoir 

4-2. Monitoring and visual check 

Monitoring and visual check of underground reservoir should be conducted in the following 

manner; 

(1) Routine monitoring and check 

4-3. Operation control 

There are no control devices on water treatment process in the underground reservoir. 

Accordingly, water quality and water level of the underground reservoir should be controlled 

by previous processes such as chlorination, filtration, coagulation and etc. 
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Water level in the underground reservoir will be varied by the water demand in a network and 

backwash frequency.  

Water consumption pattern in a network is essential information to control the water level in 

the underground reservoir. Filter backwash should not conduct to give priority to the water 

distribution in peak time. The other hand, the underground reservoir can secure the water for 

the backwash in a period of small water demand. And it is also available to decrease the 

operation number of treated water pump. 

6. Reports and records 

6-1. Records 

Records for the operation of underground reservoir include following items; 

(1) Record of monitoring and visual check 

(2) Record of water level in the underground reservoir 

6-2. Reports 

Reports for operation of underground reservoir include following items; 

� Upgrading or rehabilitation of facility 

� Repair or replacement 

� Review of procedures for the operation and control 
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Plant Name: 

Tanta El Melahia

W.T.P.

Title 

Underground Reservoir 

SOP TAG No. 

TEM-WTP11-MT

1. Introduction 

The underground reservoir is important facilities to keep the water quality. Accordingly, 

facilities must be maintained by periodical inspection. If it will be found to need for recovery 

such as water leak or crack of basin, rapid action for recovery should be needed.  

It had better that the activity of the inspection and cleaning of the underground reservoir will 

be conducted in a season of small amount consumption in the network such as a winter season. 

In the activity of inspection and cleaning, the capacity for the clear water for storage should 

be reduced. Therefore, the activity should be conducted in a short period as possible 

according to the planed procedures. 

The attached valves with the underground reservoir will be not necessary to operate usually. 

Under this situation if these valves will not be operated for a long period, these valves will be 

damaged by corrosion of metal part. Periodical operation and supplying of grease therefore 

should be needed for the valve. 

2. Criteria for maintenance 

(1) Frequency of monitoring and visual check 

� Frequency for preventing from contamination: More than twice a day 

(2) Periodical operation of the valve: Once a month 

(3) Frequency of cleaning and inspection inside of reservoir: Once a year or as required 

3. Maintenance activity 

Maintenance activity consists of 4 kinds of activities as shown in followings; 

(1) Monitoring and checking work during working of facility 

(2) Periodical inspection  

(3) Evaluation and analysis of monitoring and inspection result 

(4) Recovery after the inspection 

3-1. Monitoring and visual check 

Monitoring and visual check should be conducted according to O&M schedule determined by 

GHAPWASCO. 
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3-2. Inspection 

Inspection should be conducted according to O&M schedule determined by GHAPWASCO. 

3-3. Evaluate and analysis regarding inspection result 

After inspection, following items should be evaluated: 

� Pollution inside the underground reservoir 

� Operation condition of the valves 

� Crack on the wall of underground reservoir 

� Leakage on the wall of underground reservoir 

3-4. Recovery after the inspection 

After the inspection recovery action should be conducted as follows; 

(1) Pollution inside the underground reservoir 

� Cleaning inside the tank 

� Disinfection inside the tank after cleaning 

(2) Operation condition of the valves 

� Supplying the grease as needed 

� Change of part as needed 

� Replacement of the valve as needed or periodically 

(3) Crack on the wall of underground reservoir 

� Repair

(4) Leakage on the wall of underground reservoir 

� Repair

4. Reports and records 

4-1. Records 

Records for maintenance of underground reservoir include following items; 

(1) Record of monitoring and check 

(2) Record of inspection 

(3) Record of recovery 

(4) Record of disinfection 

4-2. Report 

Reports for maintenance of underground reservoir include following items; 

(1) Recommendation 

� Review of the criteria 

� Replacement or rehabilitation 

(2) Annual report 
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Plant Name: 

Tanta El Melahia 

W.T.P.

Title 

       Chlorination Facility 

SOP TAG No. 

TEM-WTP12-OP

1. Features of process 

1-1. Function of process 

Two kinds of functions are provided to chlorination facility, one of them is pre-chlorination 

and another is post-chlorination. 

Function of pre-chlorination is to oxidize metal, such as iron, and organic matter and so 

contained in raw water. 

Function of post-chlorination is to destroy disease causing organics, also called pathogenic 

organics contained in clear water and to make the water continuously disinfected in the 

network until reaching the customer. 

1-2. Impacts of process 

Pre-chlorine should be dosed into raw water prior to dosing of alum. Pre-chlorine aid the 

coagulation and sedimentation process by oxidation of metal or organics in raw water. 

Post-chlorination performs disinfection of clear water and the free residual chlorine will 

continue to react with the impurities in the water, such as organic materials and organisms, 

until all the impurities and organisms are destroyed and there is an excess of free residual 

chlorine. 

It is important to recognize that the combination of sufficient free residual chlorine and 

adequate contact time are essential for effective killing of the pathogenic organisms. 

1-3. Relations with other processes 

Pre-chlorine dosing rate is varied by raw water quality especially organic matter and ammonia 

contained quantity in raw water. Pre-chlorination affects coagulation process.  

Post-chlorination dosing rate is varied by filtered water quality. Post-chlorination affects  

final quality of produced potable water contained free residual chlorine concentration. 

2. Criteria for the operation 

(1) Treatment target of free residual chlorine for water in the transmission line 

1.5 mg/L or more and less than 2.0 mg/L 

(2) Target of residual chlorine for water at the tap of distribution network 

0.5 mg/L or more and less than 1.5 mg/L 
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(3) Treatment target of free residual chlorine for clarified water 

0.5 mg/L or more and less than 1.0 mg/L 

(4) Treatment target of free residual chlorine for filtered water 

0.2 mg/L or more and less than 0.5 mg/L 

(5) Treatment target of free residual chlorine for water in ground reservoir 

1.5 mg/L or more and less than 2.5 mg/L 

3. Procedures for operation under normal condition 

Basically, operation procedures for facility such as chlorine dosing unit should be kept strictly 

according to manufacturer’s recommendations in instruction manuals. 

3-1. Operation of chlorination facility 

Chlorine facility must be operated by persons with certificate of working knowledge and 

skills on handling of chlorine. i.e. persons to operate chlorination facility must be trained on 

chlorine and chlorination facility, and should achieve handling skills on them. 

Common procedures for chlorination facilities 

Handling of chlorine container 

1. Receiving of container 

1-1.Check

1)  No leakage of chlorine from container such as outlet valve and fuse metal part and so. 

   Leakage check of chlorine gas should be conducted by the used of ammonia solution. 

2)  No deterioration or damage of thread part of outlet valve of container 

3)  No deterioration or damage of container outside 

1-2.After check 

1) When check results are good enough, container can be received in the container room. 

2) When check results are not good container should not be received. 

Container of bad condition should be changed by supplier. 

1-3.Arrangement of containers in the container room 

1) It should be distinguished by indication stickers that filled containers and empty containers are 

recognized easily. 

2) Container arrangement area should be separated for filled containers and empty containers. 

1-4. Store of container 

1) Put up a Keep Out sign beside container room and chlorine dosing unit room. 

2) Keep room temperature less than 30 degree 
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Startup of chlorine dosing unit 

1. Startup the chlorine dosing 

1-1. Operate the booster pump. 

1-2. Check that discharge pressure is in proper range. 

1-3. Check the operation condition of pump, such as water leakage, abnormal noise and etc. 

1-5. Select chlorine dosing unit and open inlet valve slightly in selected chlorine dosing unit. 

1-6. Open the outlet valve of chlorine gas manifold slightly and check that there is no leakage from 

piping connection point. And then open the outlet valve of manifold fully. 

1-7. Check that chlorine gas is fed to chlorine dosing unit. 

    Chlorine gas is colored by yellow. If chlorine gas is fed to dosing unit, yellow colored gas will be 

checked in a flow meter. 

2-8. Adjust chlorine flow rate to required rate by inlet valve of chlorine dosing unit. 

Shut down of chlorine dosing unit 

1. Operation stop for short time 

1-1. Close inlet valve in selected chlorine dosing unit and keep for several minutes in this condition. 

1-2. Check that a chlorine gas in chlorine dosing unit is fully sucked into injector by visual check of 

flow meter.  

When chlorine gas in chlorine dosing unit is sucked for gas completely to, flow meter indicator 

will show zero-value. 

1-3. Keep above condition in stop for short time. 

2. Operation stop for extended time 

2-1. Close outlet valve of chlorine gas manifold completely. 

2-2. Check that a chlorine gas in chlorine dosing unit is fully sucked into injector by visual check of 

flow meter.  

When chlorine gas in chlorine dosing unit is sucked for gas completely to, flow meter indicator 

will show zero-value. 

2-3. Close the chlorine gas inlet valve of injector 

2-4 Close the discharge valve of booster pump, then stop booster pump operation 

3-2. Early detection and rapid response to chlorine leak accidents 

Early detection and rapid response as corrective action of chlorine leak is very important 

action for operation of chlorination facility. 

3.4. Periodical practice on activity in emergency situation 

Emergency case means situation of accident with severe chlorine leakage. Under emergency 

situation, we must act immediately according to prepared action plan and program. Safety 

devices and tools must be provided and maintained and kept in proper condition to use any 
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time.  

3.5. No smoking in the room of chlorination house 

4. Report and record 

4-1. Records 

Records for operation condition include following items; 

(1) Chlorine gas feeding system 

� Chlorine gas feeding pressure before pressure reducing valve 

� Chlorine gas vacuum pressure 

� Weight indication of the chlorine container 

(2) Records for Chlorine dosing unit 

� Pre-chlorine dosing flow rate 

� Post-chlorine dosing unit dosing flow rate 

� Water supply pressure by booster pump 

(3) Indication of chlorine gas leak detector 

4-2. Report 

Reports include following items; 

(1) Consumption tendency of the chlorine 

� Weight of chlorine used in each 24-hour period during a month 

� Total consumption of chlorine used in a month 

(2) Recommendation on facility 

� Repair and replacement 

� Spare parts should be kept in warehouse 

� Recommendation on modification of the criteria 

� Recommendation on training for persons 

� Recommendation on review of O&  plan
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Plant Name: 

Tanta El Melahia 

W.T.P.

Title 

Chlorination Facility 

SOP TAG No. 

TEM-WTP12-MT

1. Introduction 

Chlorine has the potential to cause serious injury, even death in the worst case. It will lead to a 

fatal accident for a very short time.  Since the odor of gas chlorine is noticeable in very small 

amount, it is generally easy to avoid the leakage of heavy concentrations that will cause 

injury.   

Leakage of chlorine gas is able to prevent by sufficient maintenance and careful handling and 

operation. All the persons should be well trained in the use of self-contained breathing 

equipment, the methods of detecting leaks, and emergency procedures. 

2. Criteria for maintenance 

Criteria for maintenance are as follows; 

2-1. Inspection list for chlorine dosing facility 

Refer to “Inspection List for maintenance” SDT-WTP12-HTIP-01.  

2-2. Frequency for the maintenance work 

Refer to “Inspection List for maintenance” SDT-WTP12-HTIP-01.  

3. Maintenance activity 

Maintenance activity consists of 4 kinds of work components as shown in followings; 

3-1. Monitoring and check during working of facility as routine work 

� Refer to “Inspection List for maintenance” SDT-WTP12-HTIP-01. 

3-2. Periodical inspection during operation 

� Inspection works require following jobs. Detail is referred to “Inspection List for 

maintenance” SDT-WTP12-HTIP-01. 

� Inspection object 

� Inspection method 

� Frequency of inspection 

3-3. Evaluation and analysis regarding inspection results 
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Results of inspection should be applied to recovery work, such as repair, adjustment and 

replacement of equipment.  

3-4. Repair or replacing work  

� Replacement 

� Repair

� Adjustment and tightening 

� Cleaning 

� Grease or oil refilling 

� Overhaul

4. Reports and records 

4-1. Records 

Records for maintenance of the chlorination include following items; 

(1) Records of inspection 

(2) Records of recovery 

� Repair or replacement of equipment 

� Tightening or fixing of piping connection 

� Repainting 

� Supplying or change of the grease or oil 

4-2. Reports 

Reports on maintenance of the chlorination include following items; 

(1) Recommendation 

� Rehabilitation as the preventive action 

� Replacement or repair 

� Repainting 

� Review of the SOPs 

� Procedures

� The criteria 

� Record and report 

� Training for the operator 

� Skill acquirement of routine operation 

� Preparation of manuals for O&M activity 

� Review of procedures under the emergency situation 

(2) Annual report 

� Reports of the trouble or mal condition 

� Reports of repair or replacement 
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� Plan for the maintenance activity
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1. Chlorine Gas Properties

Elemental chlorine is a greenish-yellow gas about 2.5 times heavier than air.  Therefore, it will sink to 

the floor if released from its container. It is sold for the water supplies as a compressed liquid. If liquid 

chlorine is unconfined, it rapidly vaporizes to gas (one volume of liquid chlorine equals about 450 

volumes of gas). The maximum allowable limit for the chlorine gas to be withdrawn from the cylinder 

should not exceed 9kg/hr to avoid the temperature decreasing and forming ice which may clog the pipe. 

Volume-Temperature Relation of Liquid Chlorine
in a Container Loaded to Its Authorized Limit 

Plant name 

Tanta El Melahia 

W.T.P. 

Title: 

Chlorine Gas Properties 

SOP No. 

TEM-WTP12-OP TI-01
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Chlorine is only slightly soluble in water; its maximum solubility is approximately one 

percent at 49° C. When the water supply to a gas chlorinator is below normal room 

temperature, it may cool the chlorine gas to the point at which chlorine ice is formed and 

accumulates on the needle valve and gas outlet tube, resulting in erratic feed results. 

Chlorine reacts with many compounds. Because of its great affinity for hydrogen, it removes 

hydrogen from some compounds, such as hydrogen sulfide. It also reacts with ammonia or 

other nitrogen-containing compounds to form various mixtures of chloramines. It reacts with 

organic materials. 

Although it is neither explosive nor flammable by itself, chlorine is capable of supporting the 

combustion of certain substances. It should be handled and stored away from compressed 

gases, such as ammonia and other flammable materials. 

Most common metals are not affected at normal temperatures by dry chlorine, either gas or 

liquid. Chlorine is, however, reactive with aluminum and ignites carbon steel at temperatures 

above 450° F. Moist chlorine is corrosive to all common metals with the exception of gold, 

silver, platinum, titanium, and certain specialized alloys. 

2. Physical Effects of Exposure to Chlorine Gas 

Chlorine gas is primarily a respiratory irritant and concentrations in air above one ppm can 

usually be detected by most persons. Chlorine causes varying degrees of irritation of the skin, 

mucus membranes, and the respiratory system, depending on the concentration and the 

duration of exposure. Severe exposure can cause death, but the severe irritating effect makes 

it unlikely that anyone would remain in the chlorine-containing atmosphere unless trapped or 

unconscious.

Liquid chlorine may cause skin and eye burns upon contact with these tissues. Chlorine 

produces no known cumulative or chronic effect, and complete recovery usually can be 

expected to occur shortly following mild, short term exposure. 

3. Use of Combined Residual Chlorination 

Combined residual chlorination involves the addition of chlorine to water to produce, with 

natural ammonia present or with ammonia added, a combined available chlorine residual. 

Combined available chlorine forms have lower oxidation potentials than free available 

chlorine forms and are less effective as oxidants. They are also less effective as disinfectants. 

In fact, 25 times more combined available residual chlorine must be obtained to meet the 

same disinfectant level as a free available residual. The contact time has to be up to 100 times 

greater to obtain the ame level of bacterial kill at the same pH and temperature conditions. 

When combined available residual chlorine is desired, the character of the water determines 
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how it can be accomplished.  These conditions may have to be considered: 

� If the water contains sufficient ammonia to produce the desired level of combined 

residual. 

� 2. If the water contains too little or no ammonia, then addition of both chlorine and 

ammonia is required. 

� 3. If the water has a free available chlorine, all that is required is the addition of 

ammonia alone. 

4. Use of Free Residual Chlorination 

The free residual chlorine is the residual amount of chlorine after oxidization with all 

impurities, chloroamines formation and exceeding the break point.-a free available chlorine 

residual and to maintain the water disinfected while passing through the pipes, tanks and 

distribution system. 

Free available residual forms have higher oxidation potentials than combined available 

chlorine forms and are more effective as disinfectants. 

5. Breakpoint Chlorination

Breakpoint chlorination is the point which the residual chlorine starts to appear and at this 

point the chlorine finished all its reactions.  The existence of this residual chlorine to assure 

that all reactions have been achieved and also a sufficient amount exist to continue 

disinfecting water until reaching the customer taps. 

Breakpoint chlorination is the name of the process of adding chlorine to water until the 

chlorine demand has been satisfied. Chlorine demand equals the amount of chlorine used up 

before free available residual chlorine is produced. 

Further additions of chlorine will result in the residual chlorine that is directly proportional to 

the amount of chlorine added beyond the breakpoint.  Public water supplies normally 

chlorinate past the breakpoint. 
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Breakpoint Chlorination 

When chlorine is initially added to water, the following may happen: 

(1) If the water contains some iron, manganese, organic matter, and ammonia, the chlorine 

reacts with these materials and no residual is formed, meaning that no disinfection has 

taken place. 

(2) If additional chlorine is added at this point, it will react with the organics and ammonia 

to form chloramines. The chloramines produce a combined chlorine residual. As the 

chlorine is combined with other substances, it loses some of the disinfection strength. 

Combined residuals have poor disinfection power and may be the cause of taste and 

odor problems. 

(3) With a little more chlorine added, the chloramines and some of the chlororganics are 

destroyed. 

(4) With still more chlorine added, a free residual chlorine is formed.  

Free available chlorine is the best residual for disinfection. It disinfects faster and without 

odor.  The common practice today is to go just beyond the breakpoint to a residual of 

about .2 to .5 ppm. 

A variety of reactions take place during chlorination. When chlorine is added to a water 

containing ammonia (NH3), the ammonia reacts with hypochlorous acid (HOCL) to form 

monochloramine, dichloramine, and trichloramine.  

The formation of these chloramines depends on the pH of the water and the initial 

chlorine-ammonia ratio. 
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Ammonia + Hypochlorous acid ---->   Chloramine   +   Water 

NH3   + HOC1------------>  NH2C1 + H20   Monochloramine 

NH2C1 + HOC1------------ > NHC12 + H20   Dichloramine 

NHC12+ HOC1------------ > NC13 + H20   Trichloramine 

At pH of most natural water (pH 6.5 to 7.5), monochloramine and dichloramine exist together.  

At pH levels below 5.5, dichloramine exists by itself. Below pH 4.0, trichloramine is the only 

compound found.  The monochloramine and dichloramine forms have a definite disinfection 

power. Dichloramine is a more effective disinfecting agent than monochloramine. 

However, dichloramine is not recommended as a disinfectant due to the possibility of the 

formation of taste and odor compounds. Chlorine reacts with phenol and salicylic acid to form  

6. Injection Points 

The points of application of chlorine must be selected carefully, considering the different 

reactions that may occur at different points of the water treatment process. The common 

application points are: 

6.1. PRE-CHLORINATION 

Pre-chlorination is the application of chlorine ahead of any other treatment process.  It 

provides the following benefits: 

� Control of algae and slime growths. 

� Control of mud ball formation in the filters. 

� Improved coagulation. 

� Reduction of tastes and odors. 

� Increased safety factor in disinfection of heavily contaminated waters. 

6.2. POST-CHLORINATION 

Post-chlorination is the application of chlorine after treatment and before it enters the 

distribution system.  The purpose is to disinfect water and saving it until reaching customers 

taps. 

6.3. TANKS AND RESERVOIRS 

Usually tanks and reservoirs are not chlorinated continuously, but they must be disinfected 

after any maintenance has been done on the inside of the tank. 
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Inspection List for Chlorination Facility

D: Daily, W: Weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, AN: As needed 

Name of Facility & inspection item 
Frequency

D W M 3M 6M Y 

1.Stand frame for chlorine container       

1-1.External corrosion �

1-2.Tightenig of bolts & nuts �

1-3.Smooth rotation of rotor �    

1-4.Stopper of rotor �

1-5.Condition of foundation �

2.Chlorin dosing unit 

2-1.Pressure gauge 

2-1-1.External corrosion �   

2-1-2.Waste of inside part �   

2-1-3.Sealing of connection part �   

2-1-4. Smooth moving of needle �   

2-2.Pressure reducing valve 

2-2-1.External corrosion �

2-2-2.Waste of inside part �

2-2-3.Sealing of connection part �   

2-3.Control valve for chlorine flow rate 

2-3-1.External corrosion �

2-3-2.Clean of needle and seat inside the valve �

2-3-3.Waste of inside part �

2-3-4. Sealing of connection part �   

2-4.Flow meter for chlorine gas 

2-4-1.Cleaning inside �

2-4-2. Sealing of connection part �

2-5.Ejector

2-5-1.Extenal damage and corrosion �

2-5-2.Sealing of connection part �   

2-5-3.Proper working �

3.Piping

3-1.Chlorine gas line of steel pipe 

3-1-1.Extenal damage and corrosion �

3-1-2.Crack, deformation, and wear �

Plant Name: 

Tanta El Melahia

W.T.P.

Title of SOP: 

Inspection List for Maintenance 

For Chlorination Facility 

SOP TAG No. 

TEM-WTP12-MTIP-01
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Name of Facility & inspection item 
Frequency

D W M 3M 6M Y 

3-1-3.Tightenig of bolts & nuts �

3-1-4. Sealing of connection part �   

3-2. Chlorine gas line of copper tube 

3-2-1.External corrosion �

3-2-2.Waste of inside part �

3-2-3. Sealing of connection part �   

3-2-4.pressure reducing valve �    

3-2-5. Cleaning of contact face of connection �

3-3.Ordinary line 

3-3-1.Extenal damage and corrosion �   

3-3-2.Deformation �    

3-3-3.Tightenig of bolts & nuts �

3-3-4. Sealing of connection part �   

3-4.Supprt for pipe 

3-4-1.Extenal damage and corrosion �

3-4-2. Deterioration �    

4.Container lifting beam 

4-1.Extenal damage and corrosion �   

4-2.Crack and abrasion �   

4-3.Deformation of hook �   

4-4.Tighten of bolts for hook �   

5.Crane

5-1.Push button swich 

5-1-1.Damage of terminal contact �   

5-1-2.Tighten of screws at terminal �   �

5-1-3.Smooth actions of push buttons, correct moving �   �

5-2.Cable

5-2-1.External damage �   

5-2-2.Twisting and bending �   �

5-2-3.Damage of cable end finishing �   �

5-3.Wire rope 

5-3-1.Damage �   

5-3-2.Abrasion �   

5-3-3.Twisting and bending �   

5-3-4.External corrosion �   

5-3-5.Application of oil for wire �   

5-4.Hook 

5-4-1.Crack and abrasion �   

5-4-2.Deformation of opening of hook �   

TEM-WTP12-MTIP-01

Inspection List 

Revised version Issued date Page  3of 3 

Name of Facility & inspection item 
Frequency

D W M 3M 6M Y 

5-4-3.supplying oil in bearing part �   

5-4-4.Normal rotation �   

5-4.Cabtire cable 

5-4-1.Looseness of wiring connection at terminal �   

5-4-2.External damage �   

5-4-3.Twisting and bending �   

5-5.Trolley and drive unit 

5-5-1.Wear of guide roller �   

5-5-2.Oil supplying into gear box for lifting �   

5-5-3.Oil supplying into gear box for traveling �   

5-5-4.External corrosion �    
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Plant Name: 

Tanta El Melahia 

W.T.P.

Title 

Alum Dosing Facility 

SOP TAG No. 

TEM-WTP13-OP

1. Features of process 

1-1. Function of process and facility 

Aluminum sulfate (hereinafter referred to as “Alum”) dosing facility is one of important 

element facility in coagulation process. Function of alum dosing action is to make a flock by 

neutralizing of negative charges on dispersed non-settling solids such as clay and organic 

substances. Once the charge is neutralized, the small suspended particles are capable of 

sticking together. 

Function of alum dosing facility consists of three (3) woks as follows: 

(1) Store of alum as solid or solution 

(2) Measuring and control of flow rate of alum dose 

(3) Transferring and dosing of alum into dosing point 

1-2. Impacts of process 

Coagulation process is affected by effectiveness of the alum dosing. The whole of water 

treatment process is affected by effectiveness of coagulation process. Failure of coagulation 

process is never recovered by any other functions of facilities or processes for particles 

removal. 

1-3. Relations between other processes 

Alum dosing facility has tight relation to coagulation process.  Generally alum is dosed into 

location of just before rapid mixing. After adding of alum into the process water coagulation 

reaction will start immediately. Coagulation reaction will be affected mainly by the following: 

� Characteristics of raw water  

� Turbidity 

� pH

� Alkalinity 

� Contained algae 

� Water temperature 

� Effectiveness of mixing 

� Detention time in mixing basin 

� Dosing point of alum 

In above factors, water temperature of raw water and efficiency of mixing should be affect 

strongly as physical condition. And coagulation process is based on following condition of 

operation and control; 
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� Proper water quality analysis, test, monitoring and control 

� Grasp of raw water characteristics by examination such as water analysis 

� Determination of required alum dosing rate by examination such as jar test 

� Proper rapid mixing and detention time 

� Effective mixing and dispersion of alum with the raw water 

� Detention time of raw water 

� Proper operation, monitoring and control of alum dosing facility 

� Adjustment and keeping to required alum dosing rate 

� Monitoring and keeping of dosed alum quality 

2. Criteria for operation 

2-1. Receiving volume of Liquid Aluminum Sulfate (LAS) 

Receiving volume of LAS is as follows: 

Vr =___(L) 

2-2. Transfer volume at a time 

Transfer volume at a time is as follows: 

Vt =___(L) 

Solution level in a dosing tank = ___(m) 

2-3. Specific gravity of alum (LAS and diluted solution in the dosing tank) 

� LAS: DL = 1.315 (kg/L) 

� Diluted solution in the dosing tank: Dd =___(kg/L) 

2-4. Calculation formula for dosing flow rate 

Calculation formula for dosing flow rate is as follows: 

Dosing flow rate (m
3
/h)

= Raw water flow rate (m
3
/h) x Dosing rate (mg/L) x 1/Dd (kg/L) X 1/1000000

2-5. Response time to adjust dosing flow rate when raw water flow rate is changed 

Alum dosing flow rate should be changed simultaneously with change of raw water flow rate. 

And time of delay to be changed will be acceptable as following; 

� In case of increase the dosing flow rate: Within 3 min 

� In case of decrease the dosing flow rate: Within 5 min 
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3. Operation under normal condition 

3-1. Startup and shutdown procedures 

(1) Receiving of liquid alum 

Refer to Flow Chart 

(2) Transfer of liquid alum 

Refer to Flow Chart 

(3) Dilution of alum solution  

Refer to Flow Chart  

(4) Dosing and adjustment of alum solution 

Refer to Flow Chart  

3-2. Monitoring and visual check 

Monitoring and visual check should be conducted to confirm the proper dosing of alum.  

Check list should be required to ensure the confirmation. Details and frequency for 

monitoring and check should be referred to O&M schedule. 

(1) Alum storage tank 

� Liquid level in each tank 

� Leakage from tanks, valves and connection parts 

� External damage and corrosion 

 (2) Liquid alum transfer pump 

� Leakage from pumps, valves and connection parts 

� External damage and corrosion 

(3) Alum solution tank 

� Liquid level in each tank 

� Leakage from tanks, valves and connection parts 

� External damage and corrosion 

(4) Alum dosing device 

� Dosing flow rate 

� Leakage of alum from pumps 

� External damage and corrosion 

(5) Pipe and valve 

� Leakage from valves and connection parts 

� External damage and corrosion 

3-3. Operation procedures for control of facility 

Controlled item is dosing flow rate of alum. Dosing flow rate of alum is controlled by 
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changing adjustable dial of stroke length manually. 

Controlled alum flow rate is not able to monitor. Hence, accuracy of alum dosing flow rate 

have to be checked periodically. Accuracy check is conducted by validation that difference 

between consumed solution volume and integrated volume calculated by dosing flow rate of 

metering pump. If difference of above mentioned will be 10% or more, pump and/or level 

meter for solution tank should be checked and took maintenance if necessary. This accuracy 

check is called as calibration activity. 

4. Operation under unusual condition 

Prospected troubles and trouble shootings are as follows: 

(1) Trouble in the common activity 

� Observation of leakage 

� Observation of external damage or corrosion 

(2) Trouble in the activity of storage 

� Waste of LAS 

� Unusual reducing of storage volume 

(3) Trouble in the activity of transfer 

� Impossible to transfer 

� Too much time for transferring 

� Solid substance is included in transferred solution 

� Insufficient of concentration in transferred solution 

(4) Trouble in the activity of adjusting of dosing 

� Clogging of inside of pipe or valve 

� Clogging of flow meter 

� Insufficient of dosing 

� Overflow from upper tank or dosing tray of dosing device 

� Waste of dosing tank or upper tank of dosing device 

� Damage of the control valve 

� Leak of alum 

5. Reports and records 

5-1. Records 

Records should include the following: 

(1) Daily record 

� Dosing rate and flow rate of alum 

� Raw water flow rate into the each distribution shaft 

� Solution level  
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� Alum storage tanks 

� Alum dosing tanks 

� Concentration of alum 

(2) Other record 

� Concentration of LAS 

� Check list for daily monitoring and check 

5-2. Reports 

Reports should include the following: 

(1) Consumption data of alum 

� Weight of alum used each 24-hour period during a month 

� Total weight of alum used for a month 

� Average weight of alum dosed during a 24-hour period for a month 

� Maximum weight of alum used during any 24-hour period during a month  

� Minimum weight of alum used during any 24-hour period during a month 

(2) Recommendation on facility 

� Rehabilitation and upgrading 

� Repairing 

� Replacement 

� Additional facility 

� Spare parts should be stored 

(3) Recommendation on modification of the criteria 

(4) Recommendation on training for persons 

(5) Recommendation on review of O&  plan 

(6) Supplying of materials for review of water quality control plan 
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Plant Name: 

Tanta El Melahia 

W.T.P.

Title 

Alum Dosing Facility 

SOP TAG No. 

TEM-WTP13-MT

1. Introduction 

Chemical of alum solution is high corrosive acid liquid. This is key point for maintenance 

activities of alum dosing facility. We should avoid leak of alum and if it leaks it is necessary 

to act early detection and rapid response of repairing. And after repairing, clean up around 

leaked area by water and clean away moisture to keep drying by cloth. 

Character of alum solution as cloggy solution, is another key for maintenance. Alum solution 

will be clogged inside of pipe by using for long time. We should clean away and remove it 

periodically. We also must clean and remove the precipitations on the bottom of tanks such as 

storage tank or dosing tank. 

2. Criteria for maintenance 

Criteria for maintenance are shown as follows: 

(1) Inspection interval for facility or parts should be inspected 

(2) Acceptable limit value for using (Confirmation of expiry date of Alum) 

(3) Interval for replace of facility or parts 

3. Maintenance activity 

3-1. Facilities for maintenance 

(1) Alum storage tank 

(2) Alum transfer pump 

(3) Alum dosing tank 

(4) Alum dosing device 

(5) Compressor for mixing of alum solution in alum dosing tank 

(6) Pipes and valves 

3-2. Maintenance activity 

Maintenance activity consists of four (4) kinds of works as follows:

(1) Monitoring and check during working 

(2) Inspection 

(3) Evaluation and analysis regarding result of inspection 

(4) Repair or replacement including check after the evaluation 

Monitoring, check and inspection should be conducted to judge necessity of recovering 

activity such as adjustment, repairing or replacing. 
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3-2-1. Monitoring and visual check 

Monitoring and check should be conducted to keep the facility in satisfactory condition 

during operation. Satisfactory condition in the alum dosing facility is required following 

conditions;

� Alum dosing flow rate is kept in required amount. 

� Alum dosing flow rate should be able to change in required variable range. 

� A foreign substance does not exist in the solution 

� Unusual over flow does not happen. 

� Concentration of solution is kept in required condition. 

� Solution level in a tank is kept in satisfactory condition. 

� Time of transfer of solution does not exceed the time in usual condition. 

� Leak of alum does not exist. 

3-2-2. Inspection 

Inspection should be conducted to ensure that facility should go on with satisfactory working. 

Inspection should be required not only by external check but internal check of the facility. In 

inspection the facility should be looked closely at parts especially to check that everything is 

satisfactory. 

Inspection should be conducted periodically and frequency of inspection will be different 

from characteristics of facility or parts by importance, load in working, and possibility of 

occurring of trouble, and so. 

3-2-3. Evaluation and analysis regarding result of inspection 

Evaluation should be conducted by suitable point of view such as cost performance and risk 

assessment and time in working. Hence, preparation of the spare part should be needed before 

maintenance activity. Time of replacing of the part should be recognized by the record of 

maintenance. Early detection of unusual condition and rapid recovery may lead to the 

elongation of the facility life. 

3-2-4. Recovery after inspection 

Alum dosing facility cannot stop anytime in working of water treatment. When recovery 

action will be needed after inspection, preparation for recovery without stop of alum dosing 

should be planned such as temporary piping. Prospective recovery action will be following; 

� Change or cleaning of valve or strainer 

� Change or cleaning of pipe 

� Cleaning in the tank 

� Repair of leaked part or damaged part 

� Cleaning of the flow meter 

� Repaint to prevent corrosion 

� Replacement of equipment 
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4. Recovery from unusual condition after maintenance activities 

4-1. Expected troubles and trouble shootings 

4-1-1. Unusual condition of facilities and actions for remedy of process control 

Expected unusual conditions are shown below: 

� Leak of alum 

� Dosing flow rate is unable to control 

� Alum is not dosed 

� Alum solution is not supplied to alum dosing device from dosing tank 

� Alum solution is not transferred to dosing tank from storage tank 

5. Reports and records 

5-1. Records 

5-1-1. Records for maintenance 

Records for maintenance of alum dosing facility should include the following: 

� Alum storage tank 

� Alum transfer pump 

� Alum dosing tank 

� Alum dosing device 

� Pipes and valves 

� Alum storage tank 

� External condition 

� Corrosion, leak and so on 

� Other items 

� Alum transfer pump 

� External condition 

� Corrosion, leak and so on 

� Other items 

� Alum dosing tank 

� External condition 

� Corrosion, leak and so on 

� Other items 

� Alum dosing device 

� External condition 

� Corrosion, leak and so on 

� Sealing of inlet valve with ball tap for attached tank 

� Other items 

� Pipes and valves 

� Leak of alum solution 
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� Looseness of connection part in piping 

� Other items 

5-1-2. Records of recovery 

Records of recovery work after monitoring and check should include the following: 

� Results of recovery work of adjustment, repairing and replacement 

� Stop position of inlet valve with ball tap for attached tank 

� Results of recovery work of repairing 

� Name of facility and name of part including a No. of facility 

� Indication of location of part in facility by drawing or sketch 

� Reason of repairing 

� Date of repairing 

� Name of person in charge of repairing work 

Contents of records are the same as those of repair work, but the word of “repair” should be 

changed to “replacement”. 

5-1-3. Results of inspection 

Records of inspection should be required as the records of monitoring and check. 

5-2. Reports 

Reports should include as follows: 

5-2-1. Report for recommendation 

(1) Rehabilitation 

� Repairing or replace 

� List of spare parts that should be required to stock in the plant 

� For supplementation 

� For proposal of newly additional parts 

(2) Upgrading of facility or system 

� Change of capacity, material, and other specifications 

� Addition of facility 

� Modification of facility or system 

� Proposal of preventive maintenance activity to be needed 

4-2-2. Report of maintenance activity 

(1) Annual report 

� Repairing and replace for each facility 

� Trouble and accident 

� Result of corrective maintenance 

� List of consumed spare parts in a year 

(2) Corrective action to prevent the trouble or accident 

TEM-WTP13

O & M schedule 

Revised version Issued date Page  1of 2 

Operation and Maintenance Schedule 
D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, AN: As needed 

Name of Facility 
             Frequency 

D W M 3 M 6 M Y AN.

1.Liquid Alum Storage Tank 

1-1.Check liquid level in duty and in standby  

1-2.Check tank and valves for leaks 

1-3.Check waste in the tanks       

1-4.Inspect tank inside for corrosion, waste        

1-5.Inspect tank outside for corrosion      

1-6.Inspect specifications of liquid alum       

2.Liquid Alum Transfer Pump 

2-1.Check tank and valves for leaks 

2-2. Inspect pump inside for corrosion, waste       

2-3. Inspect pump outside for corrosion   

3. Alum Solution Dosing Tank 

3-1.Check liquid level in duty and in standby        

3-2.Check tank and valves for leaks        

3-3.Check waste in the tanks        

3-4.Check close and stop of water supply valve        

4.Alum Dosing Pump 

4-1.Check oil leakage 

4-2. Inspect pump inside for corrosion, waste       

4-3. Inspect pump outside for corrosion   

4-4. Discharge pressure 

4-5. Set value of adjustable dial for stroke length  

4-6. Noise, vibration and temperature of pump and 

motor 

4-7. Leakage of solution from pump 

4-8.Calibaration

5. Alum Solution Agitator 

5-1.Damage of shaft and paddles        

Plant Name: 

Tanta El Melahia 

W.T.P.

Title of SOP: 

    Alum Dosing Facility 

SOP TAG No. 

TEM-WTP13-OP

Kind of Doc. 

O & M Schedule 

Title of Document 

 O & M Schedule

Document No. 

TEM-WTP13-OPSC-01

TEM-WTP13

O & M schedule 
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Name of Facility 
             Frequency 

D W M 3 M 6 M Y AN.

5-2.Leakage of lubrication oil        

5-3.Noise, vibration and temperature of pump and 

motor 

       

5-4.Addesion of foreign substances to shaft, paddle        

6. Pipe and valve 

6-1.Damage and leakage        

6-2.Clogging inside of pipe      
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Steps for LAS Receiving

 

 

 

                     
                      

  

 

                  

 

Plant Name: 
Tanta El Melahia 

W.T.P.

Title 

Alum Dosing Facility – Steps for LAS Receiving

SOP TAG No. 
TEM-WTP13-OP

Make a procurement schedule for LAS 

Preparation for LAS receiving 

Confirm storage tank No. to be received  

Confirm solution level in storage tank to be received  

Arrival of transporting car of LAS to site 

Confirm quantity to be received same as a plan

Confirm solution quantity in weight into storage tank 

Confirm solution specifications to be received  

Open valve for receiving of storage tank to be received  

Connect receiving hose tightly to receiving inlet of receiving pipe line 

Confirm solution level in storage tank after received 

Close valves and disconnect receiving hose from receiving inlet of receiving pipe line 

Stop receiving after discharge of planned quantity into the tank  

Convert weight into volume by calculation 

Volume = Weight/Density of LAS =1.315

Confirm capacity of space in the tank is sufficient to receive

Receive specification sheet and 

confirm ammonia content in 

w/w % and so on 
Receive specification sheet and confirm

Receive Alum in the storage tank 

If unusual things are 

found, stop receiving 

work immediately
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MEL WTP 17-01 M.V Switch Gear   MEL WTP 17-07 Bus duct. 

MEL WTP 17-02 Power Transformers MEL WTP 17-08 Earthing System 

MEL WTP 17-03 Generator  MEL WTP 17-09 Batteries system  

MEL WTP 17-04 0.4KV Main Switch Gear MEL WTP 17-10 Mimic panel 

MEL WTP 17-05 Low voltage Motors MEL WTP 17-11 Reactive Power Control 

MEL WTP 17-06 Cabling MEL WTP 17-12 General lighting 

1. Introduction 

The 11KV medium voltage switch gear is consisting of 10 cells as follows.  

Cell No.1: Outcome to Transformer No.1 which feed (R.W.L.V.P.S.B.) distribution panel. 

Cell No.2: Outcome to Transformer No.1 which feed (T.W.L.V.P.S.B.No.1) distribution panel. 

Cell No.3: Outcome to Transformer No.1 which feed (T.W.L.V.P.S.B.No.2) distribution panel. 

Cell No.4: income feeder (1)  

Cell No.5: Bus coupler 

Cell No.6: Bus riser 

Cell No.10: income feeder (2) 

Cell No.7: Outcome to Transformer No.2 which feed (T.W.L.V.P.S.B.No.1) distribution panel. 

Cell No.8: Outcome to Transformer No.2 which feed (T.W.L.V.P.S.B.No.2) distribution panel. 

Cell No.9: Outcome to transformer No.2 which feed (R.W.L.V.P.S.B.)  

The cells consist generally from the following parts: 

� The medium voltage circuit breaker 

� Potential and current transformers 

� Earthing switch 

� Protection and measuring devices 

� Bus bar cabinet 

� Control cabinet 

� Enclosure

Plant Name: 

   EL Melahia 

Title of SOP: 

Medium Voltage Panel (M.V.P) 

SOP TAG No. 

MEL-WTP17-01 OP

Issued  Developed by  Signature

Revised  Approved by  Signature
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2. Features of process 

  2-1. Function of process

The 11 KV medium voltage panel is responsible for feeding the electrical 

transformers either from the Income feeder No. 1 or Income feeder No. 2  

It also protects the electrical power system when any electrical fault happens in the 

transformers. 

2-2. Relations between other processes 

It plays an important role since it links the income feeder and the transformers. Any miss 

operation of the medium voltage panel may lead to supply outage, which lead to the 

stopping of part or whole of the plant. 

3. Criteria for operation 

 The operation of the 11KV medium voltage panel is depend on 

 3-1. Availability of the income feeder supply 

The operation of the medium voltage panel depends on which feeder is energized. 

 3-2. Maintenance Schedule 

The selected operation strategy should not contradict with the maintenance schedule. 

There are three operating strategies for the medium voltage panel listed as below   

1. Income feeder No.1 supplies the entire load, while income feeder No.2 is standby  

2. Both Income Feeders No.1 and No.2 share the entire loads. 

3. Income feeder No.2 supplies the entire load, while income feeder No.1 is standby. 

Income Feeder 

No.1

Bus Coupler Income Feeder 

No.2

1 ON ON OFF 

2 ON OFF ON 

3 OFF ON ON 

4. Operation under normal conditions 

The normal condition means that the power is supplied to the facility from the electric 

company (either from feeder No.1 or feeder No.2)  

  Procedure of changing the operating strategy: 

  The procedure depends on the current and the new operating strategy  

S2.6-13
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For examples: 

4.1 Switching from strategy No.1 to strategy No.2 

1. Switch off the bus coupler 

2. Switch on the income feeder No.2 

4.2 Switching from strategy 1 to strategy3 

1. Switch off the income feeder no.1  

2. Switch on the income feeder no.2 

4.3 Switching from strategy 2 to strategy3 

1. Switch off income no.1 

2. Switch on the bus coupler 

Note:

The change between the operating strategies should be done only when the operating

income feeder is shutting down, since the change of the operating strategy may lead to 

shutdown of the facility. 

5. Operation under up normal conditions

Up normal conditions means that the two income feeders are shutting down and the 

power is supplied from the diesel generator. 

In this case the operating procedure will be as follows:  

1. Be sure that the C.B. of the two income feeders are OFF 

2. Start the generator unit according to the procedure mentioned in the generator sop 

documents 
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Plant Name: 

 EL Melahia 

Title 

M.V Switch Gear  

SOP TAG No. 

MEL-WTP17-01 MT

Issued  Developed by  Signature

Revised  Approved by  Signature

MEL WTP 17-01 M.V Switch Gear   MEL WTP 17-07 Bus duct. 

MEL WTP 17-02 Power Transformers MEL WTP 17-08 Earthing System 

MEL WTP 17-03 Generator and ATS system MEL WTP 17-09 Batteries system  

MEL WTP 17-04 0.4KV Main Switch Gear MEL WTP 17-10 Mimic panel 

MEL WTP 17-05 Low voltage Motors MEL WTP 17-11 Reactive Power Control 

MEL WTP 17-06 Cabling MEL WTP 17-12 General lighting 

1. Criteria for maintenance 

The maintenance should be conducted by the electrical company according to the 

maintenance schedule MEL-WTP17-01 MT

2. Maintenance activity 
Inspection, checking, monitoring, recording, testing and replacement should be carried out to keep 

the switch gear as per initial running after the commissioning process.      

  Maintenance activity consists of the following activity:  

� Monitoring and recording activity 

� Defected parts replacement 

� Routine maintenance

2.1 Monitoring and recording

This includes the daily visual inspection and general observation of the unit. This is 

accompanied by recording activity during certain periodicity for all the parameters 

which judge the condition of the unit such as volt, ampere, power, tripping… 

Monitoring and recording should be conducted according to the attached sheets 

MEL-WTP17-01 QC01. 

2.2 Defected parts replacement 

By analyzing the data of recording and inspection activity, the maintenance engineer 

can decide the required corrective maintenance either repair or replacement of defected 

parts.  So spare parts which are recommended by the manufacture of each switch gear 

should be available in the plant stores. The content of this list of the spare parts should 

be taken in account to be purchased for a certain period to be available in the plant stores 

once needed.  

MEL-WTP17-01MT Revised version Issued date Page  2of 7 

2.3 Routine maintenance 

      The routine maintenance is consisting of groups of individual steps which are classified 

to be done in certain periods as shown in maintenance schedule MEL-WTP17-01 MT.

3. Reports 

3-2. Report 

3-1. Routine maintenance report:  

The activities of routine maintenance which conducted according to the maintenance schedule 

should be reported according the format MEL-WTP17-QC03

3-2. Trouble History report:  

Troubles happened during the operation of the medium voltage panel should be collected in 

trouble history sheet MEL-WTP17-QC04

One of the important troubles in medium voltage panels is the tripping of the medium voltage 

circuit breaker due to fault occurrence. This type of troubles should be recorded and counted 

since when fault happens a high fault current will flow in the circuit and the circuit breaker 

will trip this current by moving the moving contact fare from the fixed contact, this will cause 

arc between them and a high temperature will be generated. This high temperature may cause 

dangerous fused beads on both the moving and the fixed contacts. According to that fact, we 

have to count such circuit breaker trips due to actual fault clearance, as for medium voltage 

circuit breaker, an immediate inspection on both the main and fixed contacts of the circuit 

breaker should takes place after 3 fault tripping.  

The schedule MEL-WTP17-01QC02 is used to record the tripping times of the circuit 

breaker. 

MEL-WTP17-01MT Revised version Issued date Page  3of 7 

Maintenance Schedule MEL-WTP17-01MT: 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1. Check panel indicators and check for noise 

1-1. Check the ON and OFF indicating lamps of the 

circuit breaker (Green lamp is lighted on when C.B. is 

ON and red lamp is lighted when C.B. is OFF) 

      

1-2. Check the voltage and current meters       

1-3. Notice any unusual noise        

1-4. Notice any unusual overheating to different parts 

of the panel  
      

2. Check SF6 gas pressure. Refill if necessary.       

3. Assure that all washers, catterpins and all nuts 

are secured

       

3-1.In the truck of the circuit breaker       

3-2.Inside the switch gear        

3-3 Grease the mechanical parts of the circuit breaker 

mechanism 

   

3-4Using air blower, remove the dust from C.B. parts     

4. Check the supporting insulator   

4-1. Visual check that there is no cracks or hair cracks 

or any mechanical damage 

    

5. Check control unit  

5-1.Check all wiring connections in the control 

cabinet.

    

5-2. Observe the loose connection – secure if exist     

5-3. Clean with air blower          

6. Complete overhaul of the circuit breaker      

6-1. Check the fixed contact of the circuit breaker      

6-2. Check the moving contact of the circuit breaker      

6-3.Check the dielectric strength of the insulating 

parts

     

6-4. Check the load spring motor.       

6-5. Check all mechanical parts       
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Plant Name: 

El Melahia 

Title 

Power Transformer 

SOP TAG No. 

MEL-WTP17-02OP

Issued  Developed by  Signature

Revised  Approved by  Signature

MEL WTP 17-01 M.V Switch Gear   MEL WTP 17-07 Bus duct. 

MEL WTP 17-02 Power Transformers MEL WTP 17-08 Earthing System 

MEL WTP 17-03 Generator and ATS system MEL WTP 17-09 Batteries system  

MEL WTP 17-04 0.4KV Main Switch Gear MEL WTP 17-10 Mimic panel 

MEL WTP 17-05 Low voltage Motors MEL WTP 17-11 Reactive Power Control 

MEL WTP 17-06 Cabling MEL WTP 17-12 General lighting 

1. Introduction 

In El Melahia Facility there are six step down transformer 2.5MVA 11/0.4 KV.  

Four of them are used to feed the distribution panels in the treated water pump house and the 

remaining two are used to supply the distribution panels in the raw water pump house as 

follows in the next diagram.  

2. Features of process 

2-1.Function of process 

 The transformers in El Melahia plant are used to convert 11KV to 0.4 KV to feed the 

remaining loads of the facility.  

2-2. Relations between other processes 

 The transformers are used to link the medium voltage panel to the low voltage panel.  

3. Criteria for Operation 

To decrease the power consumption and power losses in transformers and in the same 

time increasing the life time of them the criteria of operation is based on switching between 

each two transformers such that one of them is in operation and the other is standby. This 

criteria also make the transformer working near its maximum efficiency (max. efficiency 

happens when the transformer load is near 80% from its rated load) 

T. No.2T. No.2 T. No.1 T. No.2
T. No.1

Medium voltage panel (MVP)

T.W.L.V.S.B. No.2 T.W.L.V.S.B. No.1 R.W.L.V.S.B.  

T. No.1 
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The standby transformers should be disconnected from their primary and secondary. The 

switching between the transformers should be done every 1 month. The switching between 

the transformers is conducted according operational table MEL-WTP17-02OP01

Treated water pump house Raw water pump house 

Trans. No.1  Trans. No.2 Trans. No.3 Trans. No.4 Trans. No.5 Trans. 

No.6

ON OFF ON OFF ON OFF 

OFF ON OFF ON OFF ON 

4. Operation under normal condition 

4.1 Procedure for switching between two transformers: 

a) Switching procedure between the transformers of T.W.L.V.S.B.NO.1 dist. Panel. 

If treated water distribution panel No.1 (T.W.L.V.S.B.NO.1) is fed from transformer 

No.1 and transformer No.2 was standby and it is required to interchange between 

them. The switching process preferred to be done when the operating pumps are fed 

from MCC2/2 to avoid the stopping of the treated water pumps during the switching 

process.

The switching sequence will be as follows. 

1- Switch off the main pumps (treated and raw water pumps)  

2- Switch off the transformer No.1 from T.W.L.V.S.B.NO.1 distribution panel then 

from the medium voltage dist. Panel. 

3- Switch on the standby transformer (Trans. No.2) from the 11KV medium voltage    

panel then from the T.W.L.V.S.B.NO.1 distribution panel. 

4- Ensure that the bus coupler is connected. 

b) Switching procedure between the transformers of T.W.L.V.S.B.NO.2 dist. Panel. 

Same procedure as case (a) 

c) Switching procedure between the transformers of (R.W.L.V.S.B.) dist. Panel. 

If raw water distribution panel (R.W.L.V.S.B.) is fed from transformer No.1 and 

transformer No.2 was standby and it is required to interchange between them. The 

procedure will be as follows 

MEL-WTP17-02 OP Revised version Issued date Page  3of 4 

1- Switch off the transformer No.1 from R.W.L.V.S.B. distribution panel then 

from the medium voltage dist. Panel. 

2- Switch on the stand by transformer (Trans. No.2) from the 11KV medium 

voltage panel then from the R.W.L.V.S.B. distribution panel. 

3- Ensure that the bus coupler is connected. 

Note: before switching process the raw water pumps should be shutdown and 

re-operated after the switching process is finished. 

5. Operation under up normal condition

a) In case that one of the operating transformer is tripped due to any fault, the 

standby transformer will replace it according the following steps 

1. Ensure that the faulted transformer is disconnected from both medium and 

low voltage panels.  

2. Switch on the stand by transformer from the medium voltage panel then 

from the low voltage panel.  

3. Ensure that the bus coupler is switched on. 

b) When the electric supply from the two feeders is shutdown the standby 

generator will be connected according the procedure stated in the generator SOP. 
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Plant Name: 

El Melahia 

Title 

Power Transformer 

SOP TAG No. 

MEL-WTP17-02 MT

Issued  Developed by  Signature

Revised  Approved by  Signature

MEL WTP 17-01 M.V Switch Gear   MEL WTP 17-07 Bus duct. 

MEL WTP 17-02 Power Transformers MEL WTP 17-08 Earthing System 

MEL WTP 17-03 Generator and ATS system MEL WTP 17-09 Batteries system  

MEL WTP 17-04 0.4KV Main Switch Gear MEL WTP 17-10 Mimic panel 

MEL WTP 17-05 Low voltage Motors MEL WTP 17-11 Reactive Power Control 

MEL WTP 17-06 Cabling MEL WTP 17-12 General lighting 

1. Construction

The main parts of the transformers are:  

� The primary winding 

� The secondary winding 

� The metal tank 

� The oil 

� The oil reservoir   

� The radiators 

� The Buchholz relay 

� Oil level indicator 

� Tap changer 

� insulators & bushings 

� Silica jell 

2. Maintenance activity 
Inspection, checking, monitoring, recording, calibration, testing and replacement should be carried 

out to keep the power transformer as per initial running after the commissioning process.      

  Maintenance activity consists of 4 kinds of working as follow: 

1- Monitoring, checking and inspection 

2- Evaluate and analyze results of monitoring and inspection 

3- Change of defected parts. 

4- Routine maintenance. 

2.1 Monitoring, checking and inspection

Activity of monitoring and visual check should be done according to maintenance 

schedule MEL-WTP17-02MT.  
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2.2 Evaluate and analyze results of monitoring and inspection 

Generally, from the monitoring, visual inspection and recording we can recognize the 

corrective actions needed for the efficient operation of the transformer  

2.3 Routine maintenance 

     This is the most important item we have to follow to keep the power transformer unit as    

much as possible close to initial running of the system after the commissioning process. 

The routine maintenance is consisting of groups of individual steps which are classified 

to be done in certain periods according to MEL-WTP17-02 MT.

   

3. Report and record 

3-1.Record

The Activity of monitoring and visual check should be recorded according to the schedule 

MEL-WTP17-02QC01.

3-2. Report 

3-2-1. Routine maintenance report:  

The activities of routine maintenance should be reported according to the format 

MEL-WTP17-QC03.

3-2-2. Trouble History report:  

Troubles is not meaning only damage in the transformer but also troubles mean that the power 

transformer does not accept the command of the desired operation due to any problem in the 

control circuit. It is useful to describe such problems if happened for each transformer to help 

the maintenance engineer to recognize the system and to solve the trouble occurred. 

Troubles happened during the operation of the transformer should be collected in trouble 

history sheet MEL-WTP17-QC04
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Maintenance Schedule (MEL-WTP17-02MT) 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1.  Record current and voltage readings 

2-1.Record primary and secondary voltage       

2-1.Record primary and secondary current       

2. Check for excessive noise      

3. Inspect silica jell

3-1. Inspect the orange color of the silica jell. Change 

or dry it if its color changed to white color. 
     

3-2. Inspect for oil in silica jell, change if exist.      

3-3. When silica is contaminated with oil, reduce 

the oil level by reasonable amount form the reservoir 

tank

     

4. Check oil level  

4-1.check that the oil level is between the sign of 20C 

and Max. Sign– refill with fresh oil if required. 

    

4-2.The oil level must not exceed the maximum at 

full load running.  

    

5. Check for oil leakage 

5-1. Check the oil leak from radiators, tank and oil 

discharge valve.  

   

6. Inspect and clean bushings

6-1. Check the medium voltage and low voltage

insulator from any cracks 

    

6-2. clean both bushings     

7.Clean and inspect transformer surface and 

radiators

7-1. Clean with suitable sateen, the transformer 

surface and radiators 

    

7-2. Inspect the transformer surface and radiators 

from any mechanical damage 

    

8. Tighten all bolts and nuts of the transformer 

surface 

    

9. Check oil dielectric strength 

9-1. Check the oil dielectric strength by the use of oil 

tester.  

     

10. Check earthing connection 

MEL-WTP17-02MT Revised version Issued date Page  4of 6 

4. Tools required for routine maintenance 
1) Air blower  

2) Bellows

3) Open & Closed Wrenches 

4) Avometer   

5) Megger 1000 volt DC 

6) Air dryer 

5. Materials required for routine maintenance 
1) Sateen 

2) Transformer oil 

10-1.Check and tighten the connection between 

earthing conductor and the transformer tank.  

     

10-2.Measure the earthing resistance      

11. Tap changer 

11-1. Inspect condition of external tap changer drive 

shaft, tighten all couplings and bolted connections  

     

11-2. It is important to perform a complete tap 

changer (electrical operation) from highest to lowest 

step and back to the position it was found in, this 

action will clean all internal contacts of the tap 

changer

     

12. Check M.V & L.V cables terminal 

connections (clean and tighten)

     

13. Oil filtration 

13-1. when the dielectric strength of the oil is lowered 

use small oil treatment plant, treat the oil of the 

transformer by heating under vacuum 

   

13-2. Re check the oil dielectric strength       

14. Measure both the primary and secondary 

phase resistance 

   

15. Measure the winding insulation resistance 

15-1. Measure the insulation resistance between short 

circuit primary to short circuit secondary 

     

15-2. Measure the insulation resistance between short 

circuit primary to earth 

     

15-3. Measure the insulation resistance between 

short circuit secondary to earth 
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Plant Name: 

El Melahia W.T.P.

Title 

Emergency Generator 

SOP TAG No. 

MEL-WTP17-03OP

MEL WTP 17-01 M.V Switch Gear   MEL WTP 17-07 Bus duct. 

MEL WTP 17-02 Power Transformers MEL WTP 17-08 Earthing System 

MEL WTP 17-03 Generator  MEL WTP 17-09 Batteries system  

MEL WTP 17-04 0.4KV Main Switch Gear MEL WTP 17-10 Mimic panel 

MEL WTP 17-05 Low voltage Motors MEL WTP 17-11 Reactive Power Control 

MEL WTP 17-06 Cabling MEL WTP 17-12 General lighting 

1. Features of process 

1-1. Function of process 

The function of emergency generator is to provide the electrical power to the water treatment 

facility, i.e. the emergency generator is the power supply unit for blackout. The purpose of the 

emergency generator is the equipment in order to secure the electrical power for a minimum 

of facility operation for produce the drinking water in the facility.    

1-2. Impacts of process 

The emergency generator is used in only emergency situation, and it has independent function 

different from the water treatment process.  

The emergency generator has to operate in emergency situation and provide the electrical

power certainly in emergency. Therefore the periodical operation, despite the normal 

condition, should be required in order to secure the function and reliability of the equipment 

to avoid the fault of the operation in that case. 

1-3. Relations between other processes 

(1) Operation object b the emergency generator 

Existing generator covers 50% of the required power to the facility, in order to avoid damage 

of the generator or electrical facility in the plant. 

2. Criteria for operation 

2-1. Operation Method 

Emergency generator operates by manual operation. 

Emergency generator starts and stops by switch on-off operation at the generator or the 

independent control panel after the detection of emergency situation, such as blackout.  

MEL-WTP17-03OP Revised version Issued date Page  2of 5 

2-2. Monitoring-required items  

Monitoring-required item during the generator operation is as follows; 

� Generating output power and generating voltage 

� Temperature and pressure of cooling water 

� Lubricant pressure 

� Starting and stopping time  

From start to top speed: Approx.. 10 sec. 

To Full load: Approx.. 10 sec. 

Total time: Approx. 20 sec. 

� Rotating speed and periodicity 

2-3. Periodical commissioning 

In order to avoid the fault operation in emergency situation, function and reliability of the 

generator should be checked by periodical commissioning. Commissioning should be 

conducted more than 30 minutes by actual load or dummy load.

3. Operation condition 

3-1. General Start-up procedures 

3-1-1. Start-up 

General start-up procedure for the emergency generator is as shown in following Chart. 

1- Check over engine. Check oil in engine, day 
tank and cooling water level 
� Above items should be checked 

periodically in preparation for the emergency 
case. 

2- Check that the generator main circuit breaker 
is switched off. 

Operate the engine unit by the starting of 
electrical motor. 

By engine ignition, shift up the gear and speed up 
the revolution 

1- Connect the Gen. CB in the generator panel 
then the Gen. CB in the main low voltage 
panel.

2- Start the load connection gradually. 
3- Check that the generator current does not 

exceed its rated value.  
4- Record Gen. power, current, voltage, 

frequency, power factor and starting time. 

Preparation

Engine starting 

Ignite the Engine 

Rated revolution 

Load connection 

1- Check that the generator output voltage and 

frequency reached their rated values. 
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3-1-2. Shutdown 

After restoration of power, stop the emergency generator operation and changeover the power 

source to commercial power. 

3-1-2-1 General Shutdown procedures: 

1. Turn of the loads gradually  

2. Disconnect the generator CB in the main low voltage panel then connect the 

transformer CB. 

3. Disconnect the generator CB in the generator panel. 

4. Keep the generator running for several minutes at no load to cool down before shut 

off. 

5. Turn off the generator. 

6. Record the stopping time.  

3-1-2-2 Emergency Shutdown.

If an emergency or up normal conditions happens during the operation of the 

generator, the generator can be turned off by pushing the emergency stop switch.  

3-2. Fuel storage system 

Emergency generator has fuel storage tanks for long-time operation. Emergency generator 

requires certain operation against the emergency situation, such as sudden blackout. 

Accordingly, emergency generator shall have fuel tanks. It is divided into 2 items, which are 

weekly tank and monthly tank, by the purpose of fuel provision. Run time of the generator is 

expected for 3 hours during blackout. The monthly tank having storage capacity of 90 hours, 

whose storage day is for 30 days, stores the fuel. Fuel is transferred to the daily tank. Then the 

daily tank having storage capacity of 21 hours, whose storage day is for 7 days, provides fuel 

to the emergency generator. 

3-3. Starting system 

Engine unit operates by the electrical starting mechanism. Power source of this mechanism is 

battery. Therefore the periodical check of battery charging is required as shown in the 

maintenance list.  

4. Operation under unusual condition 

4-1. Expected troubles and trouble shootings 

(1) Malfunctioning of starting mechanism 

(2) Engine revolution doesn’t reach to rated revolution 
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(3) Shortage of output of power generation 

(4) Abnormal heating of the engine 

(5) Sudden stoppage of the engine 

(6) Abnormal exhaust (Abnormal color of exhaust gas) 

Trouble shooting is attached at the close of this chapter.

4-2. Trouble in the past and cause, background and events for recovery 

- Trouble history - 

Table 1  Trouble Shooting for the Emergency Generator Operation 

No. Predicted Trouble Cause Remedy

1
Malfunctioning of 
starting mechanism

Low battery  Battery charge  

Breakage of starting motor  Repair or replacement of the 
equipment 

1) Shortage of fuel 

2) Aeration in a fuel pipe 

1) Provide a fuel 

2) Air release 

Breakage of the control unit Repair or replacement of control 
unit 

2
Engine revolution 
doesn’t reach to rated 
revolution

Clogging of fuel filter Drain and clean the fuel filter 

Malfunction of the electrical 
governor system and fuel injection 
pump 

Checking for the governor or 
injection pump or replacement 
of the equipment 

Aeration in a fuel pipe Air release 

Water mixing in a fuel pipe Change a fuel 

Using a fuel of low quality Change a fuel of good quality 

3
Shortage of output of 
power generation

Clogging of fuel filter Drain and clean the filter 

Malfunction of fuel transfer 
system composed of pump, nozzle 
and pipe 

Checking or replacement of 
each equipment  

Shortage of air-intake amount Clean the air filter 

Malfunction of the electrical 
governor system and fuel injection 
pump 

Checking for the governor or 
injection pump or replacement 
of the equipment 

Degradation of compression 
pressure by piston 

1) Replacement of the piston 
ring

2) Replacement of valve sheet 
and spring unit for air valves

3) Checking for the loosen of 
fixing bolts 

Overload Arrange the load properly 

4 Abnormal heating of Overload Arrange the load properly 
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No. Predicted Trouble Cause Remedy

the engine 1) Shortage of cooling water  

2) Leakage from the radiator 

1) Checking for the amount of 
cooling water 

2) Checking or replacement of 
radiator

1) Shortage of lubricant 

2) Using lubricant of low quality

3) Degradation of lubricant 
feeding pressure 

1) Refill the lubricant 

2) Change of lubricant of good 
quality 

3) Checking or replacement of 
lubricant feeding pump 

5
Sudden stoppage of 
the engine

Lack of a fuel  Refuel 

Aeration in a fuel pipe Air release 

Breakage of electrical governor 
system 

Replacement of governor 
system 

6
Abnormal exhaust 
(Abnormal color of 
exhaust gas)

Overload or light load Arrange the load properly 

Using a fuel of low quality Change a fuel of good quality 

1) Shortage of lubricant 

2) Degradation of lubricant 
feeding pressure 

1) Refill the lubricant 

2) Checking or replacement of 
lubricant feeding pump 

Note)
These troubles should be detected during periodical commissioning. In case that trouble is detected, it 
should be remedied as soon as possible in preparation for the emergency situation. 
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Plant Name: 

El Melahia 

Title 

Emergency Generator 

SOP TAG No. 

MEL-WTP17-03MT

MEL WTP 17-01 M.V Switch Gear   MEL WTP 17-07 Bus duct. 

MEL WTP 17-02 Power Transformers MEL WTP 17-08 Earthing System 

MEL WTP 17-03 Generator  MEL WTP 17-09 Batteries system  

MEL WTP 17-04 0.4KV Main Switch Gear MEL WTP 17-10 Mimic panel 

MEL WTP 17-05 Low voltage Motors MEL WTP 17-11 Reactive Power Control 

MEL WTP 17-06 Cabling MEL WTP 17-12 General lighting 

1. Component of the Generator 

The generator consists of two (2) main components as engine unit and generation unit.  

Auxiliary components generally include the following systems for the following services: 

� Fuel feeding system 

� Lubricant feeding system 

� Starting mechanism 

� Air-intake and exhaust system 

� Cooling water circulation system 

Maintenance activity for the emergency generator should be conducted to main components 

and auxiliary components. 

2. Criteria for maintenance 

The emergency generator is installed in preparation for the emergency situation, such as 

sudden blackout, and it provides electrical power to the equipment and security apparatus in 

above situation. 

Therefore the emergency generator is one of most important facility to avoid the expansion of 

accidents or disasters. 

Although the maintenance work for the emergency generator is neglected because it is resting 

the operation in normal condition in a facility, periodical maintenance is required more than 

the equipment operating in normal condition, in order to fulfill the function in emergency 

situation. 

3. Maintenance activity 

Periodical check and commissioning should be required to keep the generator in proper 

working. Maintenance activity shown herein means activity for the routine maintenance.   

Maintenance activity consists of two (2) kinds of working components as follows: 

(1) Daily external checking 
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(2) Periodical commissioning 

3-1. Inspection and maintenance

Inspection and maintenance item is as shown in following table. 

Table 1 Inspection and maintenance List

Classification 
Objective

system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Regular Check Appearance Deterioration ��     

Oil leakage �     

Water leakage  �     

Fuel capacity in a service tank �     

General
condition 

Abnormal vibration     �

Abnormal odor    �

Abnormal noise    �

Abnormal temperature    �

Abnormal revolution    �

Abnormal pressure    �

Indication of gages    �

Starting
mechanism 

Check the battery capacity �    

Check the electrolyte density of 

the lead acid battery.  
�   

Check the electrolyte level. 

Refill if necessary.  
�   

Remove any salts created at the 

battery pins. 
�   

Check the cables of the battery 

and cable leads. 
�   

Check the cable connection 

between battery and starter. 
�   

Check the integrity and the 

output voltage of the battery 

charger. 

�   

Fuel feeding 
system 

Fuel capacity    �

Abnormal heart of fuel pump     �

Fuel pressure     �

Filter cleaning    �
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Classification 
Objective

system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Fuel consumption    ��

Lubricant
feeding system 

Lubricant leakage    �

Lubricant pollution    �

Lubricant pressure     �

Filter cleaning    �

Cooling water 
circulation
system 

Leakage from cooling water pipe    �

Cooling water temperature    �

Function of cooling water pump    �

Leakage from radiator and water 
tank

�

Air-intake and 
exhaust system 

Color of exhaust gas  
�

Generator Use air blower and sateen to 
remove dust from the exterior of 
generator unit.  

�

Check for excessive vibration, 
noise and temperature. 

�

Check the operation of all 
measuring devices (voltmeter, 
ammeter and frequency meter). 

�

Check all indicating lamps. 
Replace if required 

�

Check all alarms on the control 
panels.

�

Tighten all bolts and nuts inside 
generator panel (terminals of 
power and control cables). 

�   

Inspect for corrosion and remove 
it by suitable emery.  

�   

Open the two side shields of the 
exciter unit. Use air blower to 
clean the stator winding, rotor 
winding and diodes.  

�   

Check and clean the control 
panel, relays and circuit breaker. 

�   

Check the integrity of all control 
fuses. Replace if required. 

�   

Check the emergency stop of the 
generator. 

�   

Check earthing connection. 
Tighten all bolts and nuts in the 

�   
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Classification 
Objective

system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

earthing circuit. 

Check the operation of the fuel 
pump motor. 

��   

Check the continuity of earthing 
loop. 

�

Check the calibration of all 
meters 

�

Check the generator protections 
(over voltage, under voltage,….)

�

Check operation and setting of 
sequence timers. 

�

Periodical
Maintenance

Fuel feeding 
system 

Condition of fuel pump (oil 
capacity) 

�

Condition of fuel injection 
system 

�

Lubricant
feeding system 

Refilling or exchange of 
lubricant

�

Condition of pressure regulator     �

Cooling water 
circulation
system 

Condition of cooling water pump 
(replacement of consumable 
parts)

�

Generator Measure the insulation resistance 
of the generator winding using 
megger. 

�

Measure the polarization index 
of generator stator winding 

�

Measure the insulation resistance 
of the exciter winding and 
determine its polarization index. 

�

Measure the resistance of the 
stator winding, compare with the 
reference values. 

�

Measure the earthing resistance.     �

Clean the bearing of the 
generator at both sides then 
lubricate them by shell alvania 3. 

�

�

Indicator Replacement or calibration of 
instruments

�

Control system Checking for protection relay     �

Generator  Check the lighting fixtures and  �    

S2.6-16
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Classification 
Objective

system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Room. ventilation Fans. Replace or fix 
if required. 

Check the operation of the crane  ��    

Check and clean the cable 
trenches and generator room. 

�

4. Reports and records 

4-1. Records 

Records should include the following: 

� Result of inspection 

� Result of periodical commissioning 

4-2. Reports 

Reports should include the following: 

(1) Rehabilitation 

� Repairing or replace 

� List of spare parts that should be required to stock in the plant 

(2) Upgrading of facility or system 

� Modification of the system 
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Plant Name: 

El Melahia 

Title 

Main Low Voltage Switch Gear 

SOP TAG No. 

MEL-WTP17-04MT

Issued  Developed by  Signature

Revised  Approved by  Signature

MEL WTP 17-01 M.V Switch Gear   MEL WTP 17-07 Bus duct. 

MEL WTP 17-02 Power Transformers MEL WTP 17-08 Earthing System 

MEL WTP 17-03 Generator and ATS system MEL WTP 17-09 Batteries system  

MEL WTP 17-04 0.4KV Main Switch Gear MEL WTP 17-10 Mimic panel 

MEL WTP 17-05 Low voltage Motors MEL WTP 17-11 Reactive Power Control 

MEL WTP 17-06 Cabling MEL WTP 17-12 General lighting 

Introduction 

The low voltage switch gear is consisting generally from the following parts: 

� The withdrawable low voltage Air Circuit Breakers 

� The Moulded Case Circuit Breakers 

� Current transformer 

� Signaling and instrumentation 

� Protection devices 

� Enclosure

� Bus bar 

1. Importance of the switch gear 

The switch gear could be considered as the means to connect the electrical power through 

the cables to the loads. The switch gear control the consumer condition, either to be 

running or stopped. The switch gear also execute the tripping orders (signals) from the 

protection devices and the circuit breaker disconnect the faulty section from the electric 

network

2. Maintenance activity 
Inspection, checking, monitoring, recording, calibration, testing and replacement should be carried 

out to keep the switch gear as per initial running after the commissioning process.      

  Maintenance activity consists of 3 kinds of working as follow: 

� Monitoring and recording activity 

� Defected parts replacement 

� Routine maintenance 
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2.1 Monitoring and recording

This includes the daily visual inspection and general observation of the unit. This is 

accompanied by recording activity during certain periodicity for all the parameters 

which judge the condition of the unit such as volt, ampere, power, tripping… 

The Activity of monitoring and visual check should be recorded in the recording sheet 

MEL-WTP17-04QC01 and MEL-WTP17-04QC02.

2.3 Defected parts replacement 

This item is also very important for the continuity of the system running. Each switch 

gear has recommended spare parts which are listed by the manufacturer. This spare parts 

list should be taken in account to be purchased for a certain period to be available in 

stores once needed.   

2.4 Routine maintenance 

This is the most important item we have to follow to keep the switch gear unit as much 

as possible close to initial running of the system after the commissioning process. The 

routine maintenance is consisting of groups of individual steps which are classified to 

be done in certain periods as shown in MEL-WTP17-04 MT.

3-2. Report 

3-2-1. Routine maintenance report:  

The activities of routine maintenance should be reported according to the format 

MEL-WTP17-QC03.

3-2-2. Trouble History report:  

Troubles happened during the operation of the transformer should be collected in trouble 

history sheet MEL-WTP17-QC04
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Maintenance Schedule (MEL-WTP17-04MT) 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

Activity

D W M 3M 6M Y AN

1. General Check of panels  

1-1. Check the operation of power supply indicating 

lamps (red, green and yellow) 

1-2. Check the operation of ON, OFF and trip 

indicating Lamps of all circuit breakers  

1-3. Check the operation all measuring meters (volt, 

current, Pf and power meters) 

1-4. Record the reading of all meters  

1-5.Check for unusual noise especially in the 

contactors and relays. 

2. Check for overheating in:  

2-1. At contacts of the circuit breaker and contactors. 

2-2 At the connection points between cables and bus 

bars

2-3. Inside the control cabinet  

3. Check insulating parts 

3-1. Visual check that there is no hair cracks or 

damage to the insulators inside the panels. 

4. Clean the different parts of the panel. 

4-1. By the use of air blower, clean the panel and 

equipment generally. 

4-2. By using spray clean the contacts of the all 

contactors.

4-3. Inspect and clean the moving and fixed contact 

of all circuit breakers remove fused beads if exist 

using fine emery and clean by suitable solvent. 

4-4. Remove by suitable sateen the old lubrication 

inside the circuit breaker then re-lubricate.  

5.Check wiring connections

5-1. check all cable connections to C.B., contactors 

and bus bars. Tighten connection if needed. 

5-2. Check and tighten all wiring connections in the 

control circuit. 

5-3.Check earthing connections – Tighten and secure      
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4. Tools required for routine maintenance 
1) Air blower 

2) Open & Closed Wrenches

3) Avometer

5. Materials required for routine maintenance 

1) Fine emery

2) Sateen

3) Solvent – carbon tetra chloride

4) Vaseline

5-4.Check connections of C.Ts, P.Ts and 

instrumentation

Note: Don’t open the secondary circuit of the 

energized current transformer, since this will lead to 

the damage of the current transformer. 

6. Check settings of the protection devices 

6-1. Check the setting of over current protection        

6-2.Check the settings of the under voltage and over 

voltage protections 

   

6-3. Check the operation of phase failure protection        

6-4. Check the operation of phase sequence 

protection. 
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Plant Name: 

EL Melahia W.T.P.

Title 

Low Voltage motors 

SOP TAG No. 

MEL-WTP17-05OP

Issued  Developed by  Signature

Revised  Approved by  Signature

MEL WTP 17-01 M.V Switch Gear   MEL WTP 17-07 Bus duct. 

MEL WTP 17-02 Power Transformers MEL WTP 17-08 Earthing System 

MEL WTP 17-03 Generator and ATS system MEL WTP 17-09 Batteries system  

MEL WTP 17-04 0.4KV Main Switch Gear MEL WTP 17-10 Mimic panel 

MEL WTP 17-05 Low voltage Motors MEL WTP 17-11 Reactive Power Control 

MEL WTP 17-06 Cabling MEL WTP 17-12 General lighting 

1. Introduction 

El Melahia water treatment plant has the following main water pumps: 

Pump Type Number Power in KW Type of Starter 

Treated water pumps Ten 315 Frequency converter 

Raw water pumps Five 160 Star Delta 

Back wash pumps Three 75 Star Delta 

Air blower Two 75 Star Delta 

Sludge Pumps Three 160 Star Delta 

2. Criteria for operation

The criterion of operation is depending on the balance operation between pumps such that 

each pump is operated for the same period. The switching between pumps is chosen to be 

conducted daily. The choice of the operating pumps is depend on the operating schedule of 

the pumps and also depend on maintenance activity. 

2-1. Operating Schedule of Raw water pumps. 

There are 5 R.W.P. in this stage only two pumps are operated at the same time. So 

two pumps are operated for a period of one day then another two will replace them. The 

operating schedule for raw water pumps is listed in MEL-WTP17-05OP01.

2-2. Operating Schedule of Treated water pumps. 

 There are 10 treated water pumps; they are divided in two groups each group is 

supplied from one distribution panel. In this stage only 3 pumps will be operated at the same 

time, the operating 3 pumps are chosen from the same group to maximize the efficiency of the 
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transformer as illustrated in Transformer SOP. The operation schedule for raw water pumps is 

listed in MEL-WTP17-05OP02.

2-3. Operating Schedule of sludge sweeping pumps. 

There are three sludge pumps, in this stage only one pump will be in operation at the 

same time. So the operating criteria is based on choosing one pump to work for one week and 

it will be changed in the next week. The operation schedule for raw water pumps is listed in 

MEL-WTP17-05OP03.

4. Operation under normal condition 

4-1. Startup and shutdown procedures for treated and raw water pump. 

4-1-1. Pre-start check 

Pump operated should be selected and the following should be checked: 

(1) Water level should be sufficient for operating pump. 

(2) Valves in suction pipeline should be opened fully. 

(3) Valves in discharge pipeline should be closed before starting operation. 

(4) Valve for air evacuation by vacuum pump should be opened fully. 

(5) Power should be supplied to electrical switch board. 

4-1-2. Startup 

(1) Operate vacuum pump to start 

Vacuum pressure indicator should require minus 0.3 bar or more. 

(2) Close valve for air evacuation and stop vacuum pump 

(3) Operate start switch on switch board to start pump 

(4) Open the discharge valve gradually until the pressure of discharge water reaches the 

required value (1-1.6). In the same time check the current meter reading, it should not 

exceed the rated value. 

(6) Check unusual noise, vibration, temperature rise and water leakage 

(7) Check condition of water leakage from part of gland packing in stuffing box 

(8) Adjust tightening of gland packing as required 

(9) Record the current and voltage meter.   

4-1-3. Shutdown 

(1) Close the discharge valve gradually. 

(2) Push stop button on switch board to stop pump. 

Note:

Any unusual operating condition of the pump should be recorded in notice column of the 

operating schedule  

S2.6-17
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Plant Name: 

El  Melahia 

Title 

Low Voltage Motors 

SOP TAG No. 

MEL-WTP17-05MT

Issued  Developed by  Signature

Revised  Approved by  Signature

MEL WTP 17-01 M.V Switch Gear   MEL WTP 17-07 Bus duct. 

MEL WTP 17-02 Power Transformers MEL WTP 17-08 Earthing System 

MEL WTP 17-03 Generator and ATS system MEL WTP 17-09 Batteries system  

MEL WTP 17-04 0.4KV Main Switch Gear MEL WTP 17-10 Mimic panel 

MEL WTP 17-05 Low voltage Motors MEL WTP 17-11 Reactive Power Control 

MEL WTP 17-06 Cabling MEL WTP 17-12 General lighting 

Introduction 

The Low voltage motor is consisting generally from the following parts: 

� Wound stator 

� Casing

� Rotor

� Drive end shield 

� Non drive end shield 

� Fan

� Bearings

� Stator terminal box 

1. Importance of the L.V motor 

The motor shaft rotation can be used to drive any required loads such as water pumps to 

transfer the fluid from one place to another required place through pipelines. 

At El Melahia model facility, the important the low voltage motors are  

1) Raw water pump motor 

2) treated water pump motor 

3) Sludge and filters pump motor. 

4) Mixer motors  

5) Extractor fan motors 

2. Maintenance activity 
Inspection, checking, monitoring, recording, testing and replacement should be carried out to keep 

the motor as per initial running after the commissioning process.      

  Maintenance activity consists of 4 kinds of working as follow: 

1- Monitoring, checking and inspection 
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2- Analyzing the results of monitoring and inspection 

3- Defected parts replacement. 

4- Routine maintenance. 

2.1 Monitoring and recording

This includes the daily visual inspection and general observation of the unit like voltage, 

current and power of the pumps and then these data are recorded.  

2.2 Analyzing the results of monitoring and inspection

The analysis of the results of inspection and recording activity may help in expecting 

the occurrence of any future fault and hence the maintenance or repair action should 

take place to avoid this fault.  

2.3Defected parts replacement 

This item is also very important for the continuity of the system running. Each motor 

has recommended spare parts which are listed by the manufacturer. This spare parts 

list should be taken in account to be purchased for a certain period to be available in 

stores once needed.   

2.4 Routine maintenance 

     The routine maintenance is consisting of groups of individual steps which are 

classified to be done in certain periods as shown in MEL-WTP17-05 MT 

3. Report and record 

3-1.Record

The Activity of monitoring and visual check should be recorded according to the schedule 

MEL-WTP17-05 QC01 and MEL-WTP17-05 QC02.

3-2. Report 

There are two types of reports which are listed below:  

3-2-1. Routine maintenance report:  

The activities of routine maintenance should be reported according the format 

MEL-WTP17-QC03.

3-2-2. Trouble History report:  

Troubles happened during the operation of the motor pumps should be collected in trouble 

history sheet MEL-WTP17-QC04.
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Maintenance Schedule (MEL-WTP17-05MT) 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

A. Main Treated, Raw, Filters and 

sludge Motor Pumps 

1. Check and record temperatures, noise, 

vibrations, current and voltage

1-1. Check and record the indicated temperature of the 

motor 

     

1-2. Check and record the noise at the selected points      

1-3. Check and record the vibration at the selected 

point 

     

1-4. Check and record the load current of the motor      

1-5. Check and record the supply voltage       

1-6. Check the operation of cooling fans of the starter 

units (Variable Speed Drive) 

     

2. Remove all dirt and corrosion from the exterior 

of the unit 

2-1.By the use of air blower, remove all dust in the 

motor unit. 

2-2.By the use of sateen, remove the dirt from the 

exterior of the unit.  

2-3.Inspect for corrosion, remove rust by suitable 

emery and repaint. 

3. Check stator terminal connections / insulators 

clean and secure 

3-1. Check stator terminal connections, clean and 

secure 

   

3-2. Check the insulator from cracks or damage. Clean 

and secure 

   

3-3.Check the terminal box seals from segmented.  

Replace if necessary. 

   

3-4. Check the integrity of the conduit and the power 

cable gland. 

   

4. Grease bearings 

4-1. Grease bearing at both drive end and non drive        
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end.

5. Check earthing connections     

5-1. Clean the earth terminal from dirt if found.        

5-2.Tighten the bolts and nuts of the earth connection.        

5-3. Check the earthing loop.         

6. Clean and inspect cooling air system 

6-1. Remove fan cover and use air blower and sateen 

to clean it. 

      

6-2. Check fan rips from any damage.         

7. Measure stator winding and insulation resistance

7-1. Measure the phase resistance of the stator 

winding. 

   

7-2. By the use of 500 volt Megger, measure and 

record the insulation resistance of the stator winding. 

   

7-3 Measure the polarization index of the insulation 

It should be greater than 2 

   

7-4 Check for any abnormality of the dielectric 

insulation materials of the stator winding and rotor 

winding from overheating.

   

8. Overhaul of the motor     

8-1. Disconnect the drive end and the non drive end of 

the motor 

   

8-2.Clean the motor completely from dust     

8-3. Change the bearing at the drive end     

8-4. Change the bearing at the non drive end     

8-5. Grease all bearings     

8-6. Check rotor bars.     

8-7. Check stator terminal connections     

8-8.Check the insulation material of the stator winding 

carefully

   

8-9.Check the insulation resistance and phase 

resistance of the stator winding  

   

8-10. Check the alignment between the motor shaft 

and the pump shaft. Check both the parallelism and 

the concentricity. 

   

9. Variable Speed Drive Units 

9-1 Open the casing of the starter, then clean with air 

blower

9-2 Check all cable and bus bars connections, tighten 

and secure. 
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9-3 Check all fuses of the control circuits.   

9-4 Check the cooling fans from any damage. Clean 

with air blower and suitable sateen. 

B. Mixer Motors 

1. Functional test of mixer motors. Inspect for 

excessive vibration / noise 

      

1-1. Check and record the noise at the selected points       

1-2. Check and record the vibration at the selected 

points 

     

1-3. Check and record the load current of the motor       

1-4. Check and record the supply voltage       

2. Check panel indications      

2-1. Check all panel indications.        

3. Remove all dirt and corrosion from exterior of 

mixer motor, motor panel and control panel.

      

4. Check stator terminal connection. Clean and 

secure. 

4-1.Check stator terminal connections, clean and 

secure 

   

4-2.Check the insulators in the terminal box from 

damage. Clean and secure 

   

4-3. Check earthing connection 

5. Check insulation resistance. 

5-1. Measure the stator insulation resistance using 

500V megger 

   

5-2. Measure the polarization index    

6. Mixer motor overhaul 

6-1. Disconnect the drive end and the non drive end of 

the motor 

      

6-2.Clean the motor completely from dust       

6-3. Grease with shell alvania 3       

6-4. Check rotor bar ends.       

6-5.Check the starter unit       

6-6. Check stator terminal connections       

6-7.Check the insulation material of the stator winding 

carefully

      

6-8. measure the insulation resistance and phase 

resistance of the stator winding  
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4. Tools required for routine maintenance 
1) Air blower 

2) Megger 500 v 

3) Open and closed Wrenches 

4) Pulley removal 

5) Vibration instrument 

6) Noise instrument 

7) Temperature rise meter 

8) Micro ohm meter 

5. Materials required for routine maintenance 

1) Fine emery 

2) Sateen 

3) Carbon tetra chloride as a solvent 

4) Vaseline 

C. Extractor Fan Motor 

1. Remove all dirt and corrosion from exterior of 

the unit 

1-1.By the use of air blower and sateen remove all 

dust in the motor unit. 

       

1-2.Inspect for corrosion, remove rust by suitable 

emery and repaint. 

       

2. Check stator terminal connection. Clean and 

secure. 

2-1.Check stator terminal connections, clean and 

secure 

       

2-2.Check the insulators in the terminal box from 

damage. Clean and secure 

       

2-3.Clean the stator terminal box.        

3. Check earthing connection     
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Plant Name: 

  El Melahia 

Title 

Low & Medium Voltage Cables 

SOP TAG No. 

MEL-WTP17-06MT

Issued  Developed by  Signature

Revised  Approved by  Signature

MEL WTP 17-01 M.V Switch Gear   MEL WTP 17-07 Bus duct. 

MEL WTP 17-02 Power Transformers MEL WTP 17-08 Earthing System 

MEL WTP 17-03 Generator and ATS system MEL WTP 17-09 Batteries system  

MEL WTP 17-04 0.4KV Main Switch Gear MEL WTP 17-10 Mimic panel 

MEL WTP 17-05 Low voltage Motors MEL WTP 17-11 Reactive Power Control 

MEL WTP 17-06 Cabling MEL WTP 17-12 General lighting 

1. Introduction 

Cables and wires are used to transfer the electrical power from the electrical distribution 

panels to the loads. The cables should carry the rated current of the loads also it should 

withstand the expected short circuit current until the operation of the circuit breaker.   

2. Maintenance activity 

The maintenance activity is conducted according the maintenance sheet MEL-WTP17-06MT

3. Recording. 

The results of testing are recorded in the attached recording sheet 

MEL-WTP17-06QC01 for low voltage cables and MEL-WTP17-06QC02 for medium 

voltage cables.  

Maintenance Schedule MEL-WTP17-06MT:

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

Cable Trenches 

1. Check cable trenches 

1-1.Clean cable trenches from any unwanted 

substances. 

1-2.Check the cable trenches from water leakage 

Use a drainage pump if water exists. 

1-3.Check that the covers of cable trenches. Change 

the broken covers. 

1-4.Visual check for any damage for the cable   
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5. Tools and materials required for routine maintenance 

1) Megger   500 v for 0.4 kV Cables 

2) Megger  5000 v for 11  kV Cables 

3) Open & Closed Wrenches  

4) Cable fault locator  

5) Sateen 

6. Corrective maintenance: 

When fault occurs in the medium voltage or low voltage cables the corrective maintenance 

action will be as follows: 

1. Detection of cable faults by the use of cable fault locator  

2. repair the fault  

3. re energize the cable 

insulation.

2. Check Cable Terminations

2-1.Check the main cable terminal connections. 

Tighten the bolts and nuts when necessary. Clean and 

secure. 

   

Testing of Low Voltage Cables 

1. Test the low voltage cable using 500 v dc Megger 

1-1. Free the cable terminals from both ends       

1-2. Measure the insulation resistance between each 

phase and the earth and record the result. 

   

1-3. Measure the insulation resistance between each 

two phases and record the result.  

   

Testing of Medium Voltage Cables

2. Test the medium voltage cable using 5000 v dc 

Megger

   

2-1. Free the cable terminals from both ends       

2-2. Measure the insulation resistance between each 

phase and the earth and record the result. 

   

2-3. Measure the insulation resistance between each 

two phases and record the result.  
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Test recording sheet for medium voltage cable MEL-WTP17-06QC01:

    M.V Cables Insulation Resistance 

From To Date R-S R-T S-T R-Earth S-Earth T-Earth 
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Test recording sheet for low voltage cable MEL-WTP17-06 QC02:

    L.V Cables Insulation Resistance 

From To Date R-S R-T S-T R-Earth S-Earth T-Earth 
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Plant Name: 

EL Melahia 

Title 

Low Voltage Bus Duct 

SOP TAG No. 

MEL-WTP17-07MT 

Issued  Developed by  Signature

Revised  Approved by  Signature

MEL WTP 17-01 M.V Switch Gear   MEL WTP 17-07 Bus duct. 

MEL WTP 17-02 Power Transformers MEL WTP 17-08 Earthing System 

MEL WTP 17-03 Generator and ATS system MEL WTP 17-09 Batteries system  

MEL WTP 17-04 0.4KV Main Switch Gear MEL WTP 17-10 Mimic panel 

MEL WTP 17-05 Low voltage Motors MEL WTP 17-11 Reactive Power Control 

MEL WTP 17-06 Cabling MEL WTP 17-12 General lighting 

1. Introduction 

The Low Voltage Bus Duct is a means to carry the electrical power from the low voltage 

side of the transformer to the main low voltage distribution panels.  

 The important part of the bus duct is the connecting joints since any increase in its 

resistance due to bad tightness will lead to excessive heating of these joints. So the check 

and inspection of all joints is very important point in the maintenance activity. 

2. Maintenance Activity 

The maintenance activity is conducted according to the attached sheet MEL-WTP17-07MT

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1. Inspect the joints of the bus duct.  

1-1. Inspect all joints of the bus duct from any over 

temperature using temperature sensor.  

1-2. if any over temperature or noise is existed, 

check the tightness of bolts and nuts of the joint by the 

use of adjusted torque spanner 

2. Tighten all screws and nuts of the joints by 

torque spanner 

2-1. For each joint of the bus duct, check the tightness 

of all screws and nuts by the use of torque spanner. 

The torque spanner should adjust to a value according 

to the size of the bolt.  

This work should be done according to the value of 

the commissioning sheet.  
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4. Tools and materials required for routine maintenance 
1) Air blower 

2) Torque spanner 

3) Micro ohm meter 

4) Open & Closed Wrenches 

5) Sateen 

6) Solvent 

3. Clean and remove dust generally 

3-1.By the use of air blower, clean and remove dust 

generally
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Plant Name: 

El Melahia 

Title 

Earthing System  

SOP TAG No. 

MEL-WTP17-08MT

Issued  Developed by  Signature

Revised  Approved by  Signature

MEL WTP 17-01 M.V Switch Gear   MEL WTP 17-07 Bus duct. 

MEL WTP 17-02 Power Transformers MEL WTP 17-08 Earthing System 

MEL WTP 17-03 Generator and ATS system MEL WTP 17-09 Batteries system  

MEL WTP 17-04 0.4KV Main Switch Gear MEL WTP 17-10 Mimic panel 

MEL WTP 17-05 Low voltage Motors MEL WTP 17-11 Reactive Power Control 

MEL WTP 17-06 Cabling MEL WTP 17-12 General lighting 

1. Introduction 

The earthing system is consists of number of copper earth electrodes which are 

connected to each other by earthing conductor. The earthing system around each building is 

called earthing zone. All earthing zones should be connected to each other.    

A correctly designed and installed earthing system safeguards both lives and 

equipment. A good earth connection should have: 

� Low electrical resistance to earth 

� Good corrosion resistance 

2. Maintenance activity 

  Maintenance activity consists of 2 kinds of working as follow: 

� Monitoring and recording activity 

� Routine maintenance 

2.1 Monitoring and recording

It is very important to check the earthing resistance by the use of earth tester from time 

to time as the low accepted value of the earthing resistance is the only safe defense line 

to absorb the short circuit current if happened in the electrical network. 

Monitoring and recording will be conducted according to the attached sheets 

MEL-WTP17-08 QC01.

2.2 Routine maintenance 

The routine maintenance is conducted according to the attached sheet 

MEL-WTP17-08MT.

S2.6-19
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D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

4. Tools required for routine maintenance 

1) Earthing tester  

2) Open & Closed Wrenches 

3) Screw driver 

4) Hammer 

5. Materials required for routine maintenance 

1) Fine emery 

2) Sateen 

3) Solvent 

Activity Frequency 

D W M 3M 6M Y AN

1. Measure and record the earthing resistance 

1-1. For each earthing zone area, measure the earthing 

resistance by using earth tester.  

1-2. Record the measured value.  

   

2. Remove rust if founded at joints by the use of 

fine emery 

2-1. At rust formation at joints and/or contacts of 

header and cupper lugs: 

1. Disconnect the metals connection. 

2. Remove rust by fine emery. 

3. Clean the contact surface by the solvent 

4. Reconnect the joint and/or the lugs. Tighten 

the bolts and nuts and secure. 

    

3. Check continuity of earth loop system

3-1. Check the continuity of the earth loop in each 

zone

   

3-2. Check the continuity of the earthing network 

between zones. 
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Recording sheet MEL-WTP17-12 QC01:

s
e
ri

a
l

Building name 

or

zone name 

Date Earthin resistance 

1   

2   

3   

4   

5   

6   

7   

Note:

The earthing resistance should not exceed 3�
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Plant Name: 

El Melahia 

Title 

Battery Systems  

SOP TAG No. 

MEL-WTP17-09MT

Issued  Developed by  Signature

Revised  Approved by  Signature

MEL WTP 17-01 M.V Switch Gear   MEL WTP 17-07 Bus duct. 

MEL WTP 17-02 Power Transformers MEL WTP 17-08 Earthing System 

MEL WTP 17-03 Generator and ATS system MEL WTP 17-09 Batteries system  

MEL WTP 17-04 0.4KV Main Switch Gear MEL WTP 17-10 Mimic panel 

MEL WTP 17-05 Low voltage Motors MEL WTP 17-11 Reactive Power Control 

MEL WTP 17-06 Cabling MEL WTP 17-12 General lighting 

1. Introduction 

Batteries are used in switchgear installations for supplying power to control and protection 

circuits, independently of the main power system.  

The voltage rating and capacity of a storage battery are determined by the required service 

voltage, the power consumption of the various loads and the length of time they are in 

operation.

Types of Batteries 

Two main types of battery are used for switchgear installations:

� Lead acid batteries 

� Nickel Cadmium batteries  

1.1 Lead acid batteries 

The electrodes are lead and lead compounds and the electrolyte is a dilute sulfuric acid. 

They are employed in generator unit. 

1.2 Nickel cadmium batteries 

The positive electrodes are of nickel compounds, negative electrodes of cadmium and the 

electrolyte is dilute potassium hydroxide. They are used mainly in medium voltage 

switchgear installations. 

2. Maintenance activity 

The maintenance activity is conducted according to the maintenance schedule 

MEL-WTP17-09MT.
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D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

3. Tools required for routine maintenance 
1) Hydrometer   2)Air blower    3)Open & Closed Wrenches   4)Screw drivers  5)Avometer   

4. Materials required for routine maintenance 
1) Sateen   2)Vaseline    3)Alkaline electrolyte   4) sulfuric acid    5) potassium hydroxide 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1. Check electrolyte level  

1-1. Check the electrolyte level for each battery cell.       

1-2.Refil by an electrolyte up to the maximum 

threshold. Never to exceed the maximum limit.  

    

2. Check electrolyte density 

2-1. By suitable hydrometer, check the specific 

gravity of the electrolyte. 

Note: Never to use the hydrometer that of lead acid 

batteries in nickel cadmium one and vice versa. 

    

3. Check cleanliness of batteries trays and 

containers 

3-1.By the use of air blower, clean the batteries trays 

from dust 

3-2. Use suitable sateen to remove the dusty Vaseline 

and clean the exterior surfaces of the batteries. 

4. Clean, grease and ensure security of all 

connections 

4-1.Tighten all nuts of copper bars between batteries. 

Clean and secure. 

4-2. Grease with Vaseline after cleaning and tighten 

process.

4-3. Check the O ring sealing washer of the filler cap. 

Replace the O ring once segmented. 

5. Replace electrolyte 

5-1. For the nickel cadmium batteries, replace the 

electrolyte every 2 years  

     

6. Check charge unit

6-1. Check the output voltage and current of the 

battery charger. 
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Plant Name: 

  El Melahia 

Title 

Mimic Panel   

SOP TAG No. 

MEL-WTP17-10MT

Issued  Developed by  Signature

Revised  Approved by  Signature

MEL WTP 17-01 M.V Switch Gear   MEL WTP 17-07 Bus duct. 

MEL WTP 17-02 Power Transformers MEL WTP 17-08 Earthing System 

MEL WTP 17-03 Generator and ATS system MEL WTP 17-09 Batteries system  

MEL WTP 17-04 0.4KV Main Switch Gear MEL WTP 17-10 Mimic panel 

MEL WTP 17-05 Low voltage Motors MEL WTP 17-11 Reactive Power Control 

MEL WTP 17-06 Cabling MEL WTP 17-12 General lighting 

1. Introduction 

The mimic panel is a means to illustrate the running system details in big area into a small 

signboard in the control room. This will enable the operator to observe the whole system 

from the control room but without any control.  

2. Maintenance activity 

The maintenance activity is conducted according the maintenance sheet 

MEL-WTP17-10MT

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1. Lamp test / replace as required

1-1.Test the indicating lamps or led’s of the mimic 

panel.

      

1-2.Replace the defected lamps        

2. Check the rectifier unit. 

2.1Check the input to the rectifier from the 220V ac     

2.2Check the output voltage of the rectifier 24 V dc       

3. Check condition of fuses 

3-1. Replace the defected and broken one.         

4. Check security of wiring connection  

4-1. Tighten all bolts and screws inside the mimic 

panel. Secure all wiring connections. 

    

4-3By the use of air blower, remove dust from the 

synoptic panel generally 
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Plant Name: 

El Melahia 

Title 

Reactive Power Control 

SOP TAG No. 

MEL-WTP17-11MT

Issued  Developed by  Signature

Revised  Approved by  Signature

MEL WTP 17-01 M.V Switch Gear   MEL WTP 17-07 Bus duct. 

MEL WTP 17-02 Power Transformers MEL WTP 17-08 Earthing System 

MEL WTP 17-03 Generator and ATS system MEL WTP 17-09 Batteries system  

MEL WTP 17-04 0.4KV Main Switch Gear MEL WTP 17-10 Mimic panel 

MEL WTP 17-05 Low voltage Motors MEL WTP 17-11 Reactive Power Control

MEL WTP 17-06 Cabling MEL WTP 17-12 General lighting 

1. Introduction 

In El Melahia water treatment plant the power factor improving units are installed in the 

main low voltage distribution panels. The power factor is regulated automatically.  

2. Precautions for Maintenance 

Before doing any maintenance in the capacitor units, the following safety precautions should be 

followed: 

1. Disconnect electricity by disconnecting the capacitor CB.  

2. Wait a few minutes to permit the internal discharge of the capacitor. 

3. Maintenance activity 

The maintenance of the power factor improving units is conducted according to maintenance 

schedule MEL-WTP17-11MT.

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1-Check and record the PF reading. 

1-1 Check the reading of power factor meter; compare 

it with the required or settled value.  

   

2- Check the components of the PF improving 

units.

2-1 Check all HRC fuses, replace any defected ones 

2-2 Check the contactors and their inrush current 

limiters. 
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2-3 Check of the capacitor units, replace the defected 

units

2-4 Check the operation of automatic power factor 

regulator. Change the setting value of the P.F. then 

observe the actual P.F.  

Check that the actual P.F. equal to the setting value.  

2-5 For each capacitor unit 

a. Measure capacitance between phases with 

a capacitance meter. 

b. Measure the current on each phase using 

clamp meter 

Notes:

1. The values should be similar but could be 

slight variations depending on condition of 

the capacitor. Compare these values with 

the rating plate information. 

2. The current value decreases as the 

dielectric strength of the capacitor 

decreases. This is indication of capacitor 

deterioration. 

3- Clean activity. 

3.1 By the use of air blower, clean all components of 

power factor improvement units generally. 

    

4- Check wiring connections 

4-1. Check all cable connections to capacitors units, 

C.B., contactors and bus bars. Tighten connection if 

needed.

       

4-2. Check and tighten all wiring connections in the 

automatic regulator. 

       

4-3.Check earthling connections – Tighten and secure        
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Plant Name: 

El Melahia 

Title 

Lighting System  

SOP TAG No. 

MEL-WTP17-12MT

Issued  Developed by  Signature

Revised  Approved by  Signature

MEL WTP 17-01 M.V Switch Gear   MEL WTP 17-07 Bus duct. 

MEL WTP 17-02 Power Transformers MEL WTP 17-08 Earthing System 

MEL WTP 17-03 Generator and ATS system MEL WTP 17-09 Batteries system  

MEL WTP 17-04 0.4KV Main Switch Gear MEL WTP 17-10 Mimic panel 

MEL WTP 17-05 Low voltage Motors MEL WTP 17-11 Reactive Power Control 

MEL WTP 17-06 Cabling MEL WTP 17-12 General lighting 

1. Introduction 

The lighting system could be classified into the following categories: 

� Indoor lighting (building lighting) 

� Outdoor lighting (Fencing and road lighting)  

1.1 Internal lighting or Building lighting 

At model facilities, the building lighting are consist from the following types: 

� Fluorescent unit which is consisting of: 

a) Housing

b) Reflector

c) Fluorescent lamp 

d) Chock coil 

e) Starter 

f) Condenser

g) Lamp holder 

� Filaments unit 

a) Housing

b) Reflector

c) Filament lamp 

d) Bulb

1.2 Fencing and Road Lighting 

For model facilities, the lighting system of the road and fencing lighting is consisting 

of:

a) Housing

b) On line 250 watt mercury lamp for roads 

c) On line 160 watt mercury lamp for fence 

d) Reflector

e) Bulb
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2. Maintenance activity 

Maintenance of lighting fixtures should be done periodically to ashore a sufficient 

luminous intensity for safe work environment.     

 Maintenance activity consists of 2 kinds of working as follow: 

� Monitoring and inspection 

� Routine maintenance 

2.1 Monitoring and inspection

This includes the visual inspection and general observation of the lighting fixtures 

which followed by replacement of defected parts. 

2.2 Routine maintenance 

The routine maintenance is conducted according the maintenance sheet 

MEL-WTP17-12 MT.

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

A. Building Lighting 

1. Lamps inspection.  

1-1.Inspect the fused lamps, replace if exist.      

1-2.For fluorescent lamps, check the starter operation. 

Replace if necessary.    

   

1-3.Check the lighting switches (on/off) replace when 

necessary. 

   

1-4.By the use of air blower, clean the housing from 

dust. 

   

1-5.By the use of sateen, clean the diffuser / reflector.      

1-6.Check the fixation of lamp holder, housing and 

diffuser unit. 

      

2. Check security of all wiring connections and 

earthing leads 

2-1.Tighten all screws and check security of all wiring 

connections at the lamp holders, condenser and chock 

coil.

2-2. Ensure tightness of the earthing leads.     

B. Fencing And Road Lighting 

S2.6-20
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1. Check sensitivity of photo cell system  

1-1. Check the operation of the photo cell.        

1-2. Check and clean the contactor.         

2. Inspect / replace fused bulbs 

2-1. Check the integrity of the lamp bulbs.      

2-2. Replace the cracked and the fused bulbs      

3. Clean external lighting fixtures  

3-1. By the use of air blower and sateen clean the 

lighting fixture. 

    

4. Check security of fittings 

4-1.Check security of fittings for the lighting fixture        
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Plant Name: 
TANTA W.T.P.

Title 

Raw Water Intake 

SOP TAG No. 

TANTA-WTP01-QC

1. Introduction 

Water sources can be monitored for a change of condition, but not be able to be controlled by 

water supply utilities.  Raw water intake is the first stage of water treatment.  Hence, for 

early detection of change of raw water quality, monitoring should be conducted periodically. 

The monitoring should be conducted continuously, if possible. 

The quality of the canal water will be changed in the upstream of rivers such as the Nile River.  

The quality of the canal water will also be changed by the water flow rate of the canal and 

seasonable fluctuation of physical characteristics of the water such as pH, alkalinity and water 

temperature. 

The trend of the change regarding water quality should be grasped as daily, weekly, monthly 

or seasonal change.  For example, in summer season, water temperature, algae account and 

turbidity will be higher in comparison with winter season. 

Effectiveness of water treatment process is much affected by the above factors.  Water 

quality control should be performed by the effective process control utilizing information 

about the prediction of change in the raw water quality. 

2. Criteria for Water Quality Control 

Criteria for water quality control are as follows: 

� Frequency of monitoring of the raw water quality 

� Items of analysis for the raw water quality 

� Acceptable limit of above for intake 

� Sampling point of the raw water intake 

3. Activity of the water quality control 

3-1. Monitoring and visual check 

Monitoring and visual check of the intake area is very important activity.  It should be 

conducted more than twice every day by prepared check list. 

If unusual condition is found, corrective action should be conducted immediately.  Especially, 

accident of water source contamination must be listed beforehand to avoid it. 

3-2. Water quality control 

Activity of water quality control in the intake area may be called it water quality management 

or management of the raw water intake. 
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Information about the raw water quality in the raw water intake is essential to control of the 

whole of water treatment process. 

Quantity or quality of the raw water can not be changed by the raw water intake facility.  In 

the process of the raw water intake, shutdown of raw water intake into the water treatment is 

the only one and serious activity for the water quality control.  

Criteria for shutdown of the raw water intake should be determined and its criteria are 

described as follows: 

� Water pollution 

� Pollution with chemical substances (such as abnormal odor by chemical 

substances)

� Pollution with oil (such as abnormal odor by chemical substances) 

� Microbial contamination (such as Protozoa and etc.) 

4. Recovery from Unusual Condition: 

Expected unusual conditions are shown below: 

� The water level of the canal will be decrease unusually 

� A big amount of mud will flow into the intake 

� Foreign substances such as body of animal will flow in the canal 

� Contamination such as oil waste in the upstream flow of the canal 

5. Report and record 

5-1. Record 

Record for water quality control of the raw water intake should include the following: 

(1) Record of water quality of the raw water intake 

(2) Record of monitoring and visual check 

5-2. Report 

Report for water quality control of the raw water intake should include the following: 

5-2-1. Trend of the canal water quality 

(1) Monthly 

(2) Annual 

(3) Seasonal 

5-2-2. Recommendation on the raw water intake 

(1) Safety and security 
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(2) Improvement 

(3) Research on the upstream area 

Revised version Issued date Page  1of 2 TANTA-WTP03-QC 

Plant Name: 
TANTA EL W.T.P.

Title 

Receiving Well 

SOP TAG No. 

TANTA-WTP03-QC

1. Introduction 

Water quality control for the distribution shaft should be conducted in the following manner: 

� Monitoring and visual check 

� Taking sample of water in the receiving well mixed with pre-chlorine 

� Jar test of above water sample 

The sampling tap is available for each raw water pipe located just before the each distribution 

shaft.  A sample of the raw water mixed with pre-chlorine can be sampled from this tap. 

2. Criteria for water quality control 

(1) Frequency of taking of sample:  

� Once a day or more 

� According to the requirements from the Holding company 

(2) Time of taking of sample: Around 7 or 8 a.m. in a morning 

(3) Volume of sampling water: 10 liters or more 

(4) Procedures for jar test:  

� According to the standard operation procedures 

(5) Items of water quality should be analyzed 

� According to the requirements from the Holding Company 

3. Water quality control under normal condition 

The activity of the water quality control should require the following: 

� Monitoring and visual check 

� Water quality analysis and the laboratory test for the treatment 

� Sampling 

� Water quality analysis 

� Determination of the dosing rate for the pre-chlorine 

� Communication with the operator 

� Adjustment of the dosing rate for the pre-chlorine 

3-1. Monitoring and visual check of process 

Monitoring and visual check should be conducted according to the unified list for the 

monitoring and check.  Unified list is provided in TANTA-WTP03QC-CH01. 

3-2. Water analysis and the laboratory test for the treatment 

Water analysis and laboratory test should be conducted according to the standard operation 
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procedures.  The standard operation procedures can be referred the documents of procedures 

for water quality control. 

3-3. Determination of the dosing rate for the pre-chlorine 

The dosing rate of pre-chlorine should be determined by result of laboratory test of the break 

point.  The dosing rate of pre-chlorine will be determined with some additional margin onto 

the break point value such as 0.2-0.3 mg/L. 

3-4. Adjustment of dosing rate for pre-chlorination 

Dosing rate of pre-chlorine should be adjusted by evaluation of free chlorine residual of the 

water in actual facility of the distribution shaft.  Results of laboratory test will not always 

correspond with actual results.  Many factors will be related to the results in the actual 

facility (actual results for water quality) such as mixing condition, water temperature and pH 

of the raw water, and so. 

4. Report and record 

4-1. Record 

Records for water quality control of the distribution shaft should include the following: 

(1) Record of monitoring and visual check 

(2) Record of water quality in the distribution shaft 

4-2. Report 

Reports for water quality control of the distribution shaft should include the following: 

(1) Review of criteria 

� Modifying

� Addition or delete 

(2) Review of procedures for operation and control 

� Modifying

� Addition or delete 

(3) Recommendation 

� Upgrading or rehabilitation of facility 

� - Modification and arrangement 

� - Repairing and replace 

� - Additional of facility 

(4) Annual report 
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Plant Name: 

TANTA EL W.T.P.

Title 

Coagulation Facility 

SOP TAG No. 

TANTA-WTP04-QC

1. Criteria for water quality control 

The water treatment process has to be effective starting from adding proper dosages and 

proper coagulation ending by the disinfection according the water quality control criteria for 

each process. 

Water treatment process consists of multi-number of processes and each process affects each 

other.  The process condition in upstream affect processes in downstream.  Since, we must 

set a treatment target value to be achieved in each process, and monitor and confirm the 

process condition comparing to the target usually and continuously. 

1-1. Criteria for coagulation process 

1-1-1. Water quality of clarified water 

� Turbidity: not more than 2 NTU 

� Free chlorine residual: not less than 0.5 mg/L 

1-2. Criteria for coagulation facility 

1-2-1. Rapid mixing 

Judgment of working or not according to raw water quality unless it leads to break formed 

flocks, so that we have to check this condition in the laboratory according to the following 

changes in the raw water: 

� Turbidity of raw water 

� Algae accounts in raw water  

� Temperature of raw water 

1-2-2. Slow mixing 

� Judgment of working number of flocculator in each flocculation basin  

� 2 flocculators are working in usual 

� Check that the turbidity in coagulation area more than that in the sedimentation 

area

1-2-3. Alum and pre-chlorine dosing 

� Alum dosing rate 

� Same as dosing rate of the best choice from result of jar test 

� Pre-chlorine dosing rate 

� Same as dosing rate of the break point value 

- In summer season (May to October): 4.5 mg/L  

- In winter season (November to April): 4.5 mg/L 

(Note: Above values should be used for references.) 
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2. Water quality control items under normal condition 

2-1. Monitoring of water condition in coagulation process 

Water should be monitored in the following manner: 

(1) Water in flocculation basin, about inlet and outlet 

(2) Water in sedimentation basin, from upstream to downstream 

(3) Scum in mixing basin, flocculation basin and sedimentation basin 

(4) Foreign substances in mixing basin, flocculation basin and sedimentation basin 

2-2. Coagulation condition check by sampled water after rapid mixing 

(1) Laboratory test 

3. Water quality control in unusual condition 

(1) Unusual condition in coagulation process and activities for remedy 

(2) Malfunctions of facilities and trouble shootings 

(3) Trouble in the past, and cause and the sequence of events - for reference 

4. Report and record 

4-1. Records 

Records should include the following: 

� Daily visual check and monitoring results 

� Jar test result 

� Dosage order (Unified list is provided in TANTA-WTP04QC-CH01) 

� Water analysis results 

4-2. Reporting 

Reports should include the following: 

� Water analysis results and jar test results 

� Result of happened unusual condition and process of recovery activities 

� Periodical reports about water quality and water treatment condition 

� Monthly 

� Annually 

� Water analysis procedures 

� And so on 
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Step 0 

Step 1 

 

Step 2 

 Step 3 

Step 4  

Step 5 

Step 6 

  

Step 7 

Plant Name: 
TANTA EL W.T.P. 

Title 

Coagulation Facility-Water Quality Control 

SOP TAG No. 

TANTA-WTP04-

QCFC01 

Is water quality 

not less than

target?

NO 

YES
Go to 

STEP 8 

Go to 

STEP 10 

Target :

Turbidity : 2 NTU or less

Residual chlorine : 0.5 mg/L 

or more 

Monitor the raw water quality and adjust 

chemical dosages 

Set or adjust the facility according to 

determined operating condition 

Monitor treated water quality in actual process

Analysis and evaluate monitored result

Confirm the flow rate of raw water for water 

treatment 

Determine operating conditions for treatment

Determine Chemical dosing rates 

Set the target of treated water quality to be 

reached the goal
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Step 8 

  

  

Step 9  

  

  

  

  

Step 10

  

Figure-1 Required Steps for Water Quality Control for Coagulation facility 

Reaching the target of the water quality required 

and repeat every step in daily routine work 

Is determined 

operating

condition proper?

YES

NO

Adjust the operation condition and return 

back to step 3

Go back to 

STEP 6 

Is set condition 

of facility kept 

in proper?

NO

YES

Adjust the facilities 

condition and return back to 

step 4
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Plant Name: 
TANTA W.T.P.

Title 

Sedimentation Basin 

SOP TAG No. 

TANTA-WTP05-QC

1. Introduction 

Condition of the water in a sedimentation basin and quality of effluent water from a 

sedimentation basin should be checked and monitored. If quality is change to poor, check the 

operation condition of the process before sedimentation basin and modify the operation 

condition as needed. 

Properness of coagulation process should be evaluated by quality of clarified water. 

2. Criteria for water quality control 

Criteria for treated water quality control are as follows: 

(1) Turbidity: Less than 2 NTU 

(2) Residual chlorine: More than 0.5 mg/L 

(3) Aluminum contains: Less than 0.15 mg/L 

(4) Other items specified in Egyptian potable water standard should satisfy the specified 

value in the standard. 

Bases of the criteria are as follows: 

� High turbidity of clarified water causes the shortening of run time of a filter. 

� Lower value of free chlorine residual causes the growth of algae in a filter. 

� Aluminum contained in clarified water should not be removed by the filtering. 

� Almost of dissolved materials should not be removed by filtering. 

3. Water quality control under normal condition 

3-1. Water quality control for sedimentation basin 

The water treatment process in a sedimentation basin is affected directly by the result of 

coagulation process. 

In water treatment process on coagulation and sedimentation, water quality control should be 

performed mainly in coagulation process. Water quality control should not be able to perform 

in sedimentation basin but to monitor the result of coagulation result. Various results of 

control in the previous processes are indicated in the quality of water from a sedimentation 

basin. These previous processes are included such as raw water flow rate, alum dosing rate 

and chlorination dosing rate, rapid mixing and slow mixing. 

It is sure that fundamental function of removal of impurities in water is condensed in 

coagulation and sedimentation process. 
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3-2. Impact of process and relation between other processes 

3-2-1. Impacts of process 

(1) Result of coagulation process is indicated the water quality in a sedimentation basin. 

(2) High turbidities in the water leaving sedimentation are lead to poor performance of 

filtering. 

(3) Change of water quality in a sedimentation basin will progress gradually and it will take 

approx. 2-3 days. 

If control of coagulation process failed, operating condition of coagulation facilities will be 

changed. So, it will need 2 or 3 days to be evaluated the properness of control of coagulation 

process.  Hence, it will need the same days after changing of condition to make sure the 

result of change of operation condition. 

� Detention time in sedimentation basin: Approx.2.5 hours 

� Detention time in mixing basin and flocculation basin: Apprpx.0.5 hours 

� Total detention time from start of coagulation to the end of sedimentation: Approx.3 

hours

Though above mentions, changing place of water in a sedimentation basin will progress 

gradually.  It will not be sufficient 3 hours and need more. 

3-2-2. Relations between other processes or other facility 

(1) Water quality of clarified water affects to efficiency of filtering work.  Flocks, which 

should have been removed in the sedimentation basin, pass on to filters. This will result 

in reduced filter run times and poorer filtered water quality. 

(2) The water treatment process is a chain of the several processes such as raw water intake 

and transferring, coagulation and flocculation, the sedimentation process. 

(3) Water quality in sedimentation basin will be affected by operation condition of sludge 

drainage from the sedimentation basin. Insufficient of sludge drainage will cause of 

raise of flocks. 

(4) Water quality in sedimentation basin will be affected by operation condition of sludge 

collector in the sedimentation basin. Insufficient of operation of sludge collector will 

cause of raise of flocks. 

The step of water quality control for sedimentation basin is shown in 

TANTA-WTP05-QCFC-02 as flow chart. 
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3-3. Start-up and shut-down procedures 

During start up sequence, quality of clarified effluent should be monitored.  Clarified 

effluent will be able to lead into filters by change the valves after clarified water be stable in 

well.  Water quality should be confirmed refer to criteria.  Until condition of clarified water 

will be stable in well, monitoring and check of water quality of effluent should be carried out 

periodically.  It needs by intervals of approx. 30min – 60min in usual. 

From previous process the water flows into sedimentation basin through openings around 

bottom in side of a flocculation basin. There are no valves and no gates. 

3-3-1. Start up from a condition without water in sedimentation basin (e. g. Restart 

after cleaning of basin) 

In early stage of water filling into sedimentation basin, condition of the water from a 

flocculation basin will be unstable by flow with shocks, turbulent flow or short circuit flow.  

Hence, clarified effluent in early stage after restart should be drain out.  In this stage, flow 

rate of the water from the distribution tower should be reduced and after water condition will 

be stable, flow rate will be able to increase gradually. 

Procedures for restart after cleaning of sedimentation basin are shown by steps of work in 

TANTA-WTP05-OPFC-01. 

3-3-2. Shutdown of operation of a sedimentation basin 

Shutdown of sedimentation basin will be carried out in case of activity of periodical 

maintenance.  Stop the water flow into the basin and drain out the water in the basin.  If a 

basin will be shut down, distributed flow rate to the each basin should be increased under the 

condition in the same amount of flow rate of raw water. 

Flow rate of raw water should be adjusted to suitable flow rate for numbers of sedimentation 

basin in work.  If raw water flow rate will be changed, alum and chlorine dosing flow rate 

should be changed suitably. 

3-4. Monitoring and visual check of process 

The jobs of monitoring and visual check should be daily routine work in O&M activity. 

Unusual condition or trouble should be picked up in early stage by these jobs. 

Monitoring and check list is provided in TANTA-WTP03QC-CH01 (refer to 

TANTA-WTP03-QC).  This list should be reviewed periodically for maximize of value of 

jobs and improvement of works.  Procedures for water analysis refer to documents in 

laboratory section. 
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4. Report and recording system 

4-1. Records 

Records should be kept under the following conditions: 

(1) Operation condition 

� Flow rate into a sedimentation basin 

� Quality of raw water quality 

� Dosing rate and flow rate of alum and pre-chlorine 

� Frequency of sludge drainage 

� Operation condition of sludge collector 

� Time in work 

� Rink with sludge drainage or not 

(2) Unusual condition 

� Excess of criteria of turbidity 

� Excess of criteria of free chlorine residual as high or low 

� Excess of criteria of containing of aluminum 

� Unusual color of the water in the basin 

� Arising of flocks in the basin 

Records should require the following: 

4-1-1. Results of water quality analysis 

(1) Raw water 

� Turbidity 

� Break point and chlorine demands 

� Other items as needed 

(2) Clarified water 

� Turbidity 

� Free chlorine residual 

� Containing of aluminum 

� Color of the water in the basin 

4-1-2. Raw water flow rate 

� Total flow rate 

� Flow rate into the No.1 distribution shaft 

� Flow rate into the No.2 distribution shaft 

4-1-3. Dosing rate of alum and pre-chorine 

� Dosing rate of alum into the No.1 distribution shaft 

� Dosing flow rate of alum into the No.1 distribution shaft  
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� Dosing rate of alum into the No.2 distribution shaft 

� Dosing flow of rate of alum into the No.2 distribution shaft 

� Dosing rate of chlorine into the No.1 distribution shaft 

� Dosing flow rate of chlorine into the No.1 distribution shaft 

� Dosing rate of chlorine into the No.2 distribution shaft 

� Dosing flow rate of chlorine into the No.2 distribution shaft 

4-1-4. Numbers of working of Flocculator 

� Each sedimentation basin of new treatment line 

4-2. Reports 

Reports should be required for improvement of O&M and water quality control activities.  

Items should be improved are recommended as needed.  Reports should include the 

following:

(1) Analysis and evaluation regarding result of water quality analysis 

(2) Recommendation 

� Review of water quality analysis works 

� Review of O&M and water quality control works 

� Review of the criteria 

� Modification of criteria 

� Additional criteria 

� Modification of utilize procedures of criteria 

� Improvement of facility 

� Upgrading or rehabilitation of facility 

(3) Materials for reports regarding general description 

� Review of a plan for water quality control  

� Review of O&M plan 

� Review of training plan for O&M and water quality control works 
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Step 0

Step 1

Step 2

 Step 3

  

Step 4-1

Step 4-2

  

  

  

Step 5 

Step 6 

  

    

Plant Name : 
TANTA W.T.P.

Title 

Sedimentation Basin

-Steps for restart of sedimentation basin-

SOP Tag No. 

TANTA-WTP05-

QCFC01 

Open inlet valve for the stopped S/B besides D/S 

(Control flow rate to reduced by slightly open the valve) 

Confirm mixer and flocculator should be in working 

Observe: water begins flowing into S/B 

Observe: water level become high gradually in S/B 

� If unusual condition will be found, stop flow of water 

immediately 

� Found of remained tools in the basin used for maintenance 

� Flown of high density muddy water 

In this case, drainage valve will be opened until completed

Close outlet valve in clarified water pipe line 150mm diameter

Observe: flown out clarified water gradually in S/B from notch 

Take samples of effluent water from channel or notch 

� Sampling volume: 500cc 

� Analysis items: Turbidity, chlorine residual, aluminum, pH,

alkalinity algae accounts, coliform bacteria

Restart for working 
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Step 7 

 

 

Step 8 

Step 9 

Step 10

 

 

Step 11 

Note:

D/S: Distribution Shaft

S/B: Sedimentation Basin 

Is water 

quality well 

enough?

YES

Prepare the filter to filtering as needed 

Open inlet valve gradually for stopped S/B  

Degrees of increase on flow rate into S/B should be 3 steps 

� If increase rapidly, quality of clarified water will be bad. 

� If it will be bad, it will be needed to recover for a long time. 

� If it will be bad, we must repeat

Is water 

quality well 

enough?

NO 

YES

KEEP S/B IN WORKING

Go to Step 2

Open outlet valve in clarified water pipe line 150mm diameter 

Close drain valve in clarified water pipe line 150mm diameter 

NO

Check the following: 

� Alum dosing rate & 

dosing flow rate 

� Concentration of 

alum 

� Raw water flow rate 

� Raw water quality 

� Raw water temp. 

� Drain the sludge 

� Working of 

Flocculator

� Pre-chlorine dosage
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Step 0

    

Step 1

Step 2

  

  

Step 3

  

  

Step 4

Step 5 

Step 6         

  

  

   Step 7  

Plant Name : 
TANTA W.T.P.

Title 

Sedimentation Basin

-Water Quality Control-

SOP Tag No. 

TANTA-WTP05-

QCFC02 

Is water quality 

well enough? NO 

YES

Completion of treatment process and water pass to filters

Check the 

coagulation

process, mixers 

velocity and 

alum 

concentration.

Check S/B internal condition performing water 

analysis

Confirm the raw water flow rate 

correctly

Set the target of treated water quality to reach the goal

Determine the chemicals dosing rates 

according laboratory results

Chemicals addition according laboratory tests 

and water quantity

Observation of foreign substances in S/B such 

as ; scum , vinyl and so. 
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Plant Name: 
TANTA W.T.P.

Title 

Rapid Sand Filter 

SOP TAG No. 

TANTA-WTP08-QC

1. Criteria for water quality control 

1-1. Filtered water quality 

Filtered water quality should satisfy the following criteria: 

� Turbidity:  0.5 NTU or less 

� Free chlorine residual: 0.5 mg/L or more and 1.5 mg/L or less 

� Containing of aluminum: 0.15 mg/L or less 

1-2. Turbidity of drained water by backwashing 

Filtered water quality should satisfy the following: 

� Turbidity:  5 NTU or less 

2. Procedures for water quality control under normal condition 

2-1. Monitoring and check 

Monitoring and checking are conducted to confirm change of water quality and change of 

operating condition in the process.  The process can not be controlled without monitoring 

and criteria to judge something in proper. 

Filtration process is the final stage to remove turbidity in the process water.  Hence, we must 

deliver the filtered water with same or higher quality than the Egyptian standard for potable 

water quality.  After filtration post-chlorine should be dosed into the water to adjust final 

free chlorine residual in water of transmission and customer’s tap.  Monitoring steps are 

shown by flow chart in TANTA-WTP08-QCFC-01 

3. Procedures for water quality control under unusual condition 

3-1. Prospect troubles and trouble shootings 

Refer to TANTA-WTP08-QCTS-01 “Trouble Shooting for Filter”. 

Trouble shootings consist of four (4) categories as follows: 

(1) Unusual water quality and actions of remedy 

(2) Unusual water quantity and actions of remedy 

(3) Unusual filter layer and actions of remedy 

(4) Other unusual and actions of remedy 
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4. Reports and records 

4-1. Record 

Records for water quality control of filtering process should include the following: 

(1) Water quality of raw water 

(2) Water quality of clarified water 

(3) Water quality of filtered water 

(4) Water quality of drain water after filter washing 

(5) Data for background of water quality 

� Filtering rate and flow rate of raw water in each line of old and new 

� Dosing rate and flow rate of alum and pre-chlorine 

� Specifications of back wash and air scouring 

� Frequency of filter washing 

� Head loss at starting of filter washing 

4-2. Report 

Reports for water quality control of filtering process should include the following: 

(1) Periodical report for water quality control 

� Trend of change of raw water quality 

� Change according to weather such as seasonal change 

� Change according to water level of canal 

� Change of source basically 

� Trend of change of filtered water quality 

� Change according to clarified water 

� Change according to filtration rate 

� Change according to loss head 

� Change according to other condition 

(2) Result of recovery of trouble or unusual condition 

� Description of unusual or trouble condition 

� The Sequence event leads to unusual or trouble condition 

� Damage of facility 

� Damage of water quality 

� Damage of environment 

� Amount of damage  

� Influenced area of damage 

� Activity for recovery 

� Procedures according to steps of activity 

� Parts or facility for recovery  

� Days to solve the trouble 

� Description of similar case in the past 

(3) Corrective and preventive action for water quality control 

� Unusual condition happened in TANTA EL GEDEEDA WTP 
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� Essential cause and background 

� Steps to prevent from a similar event lead to unusual condition 

(4) Recommendation  

� Modification or arrangement of O&M activity 

� Recovery and rehabilitation of facility such as repair and replacing. 

� Improvement of facility such as upgrading or modification. 

� Modification for activity of water quality control 

� Review of SOP document 
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          Raw water flow rate value is essential value for water treatment. 

          Filtration rate is based on this. 

          Clarified water character is the most affective parameter for filtration. 

          Filter run time is based on above two factors. 

          We confirm design criteria of maximum filtration rate. 

We examine above in laboratory by break point test or chlorine demand test. 

          We confirm free chlorine residual in clarified water to evaluate pre-chlorine 

dosing rate. 

We confirm free chlorine residual in filtered water to prospect post-chlorine 

dosing rate. 

Plant name 
TANTA W.T.P.

Title: 

Rapid Sand Filter 

-Flow Chart for Water Quality Control- 

SOP No. 

TANTA-WTP08-QC

FC01

1. Confirm raw water flow rate correctly

2. Confirm clarified water and filtered water quality correctly 

3. Determine acceptable filtration rate

4. Determine required chlorine dosing rate correctly

5. Adjust to required value in actual facility according to above 

6. Monitor water condition in actual process 

7. Evaluate monitored result and adjust again above as needed 

8. If necessary go to step 3 
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1. Unusual water quality

Unusual condition Reason Remedy 

1.In working of filter 

1-1.Unusual of clarified water 

1-1-1. Becoming clouded Failure of coagulation Control coagulation process 

1-2.Unusual of filtered water 

1-2-1.Leak of turbidity 

More than 0.5 NTU 

Shortage of coagulant Increase alum dosing rate 

Insufficient filter washing Change washing formation 

Negative pressure filtration Shortening of wash interval 

Abnormal of filter layer, under drain Inspection and repair 

1-2-2.Leak of aluminum 

More than 0.15 mg/l 

Insufficient filter washing Change washing formation 

Negative pressure filtration Shortening wash interval 

Excess of alum dosing Adjust to proper 

Shortage of alum dosing Adjust to proper 

2.After replace of sand 

2-1.Insufficient free chlorine 

residua

Less than 0.5 mg/l 

Insufficient free chlorine 

residual of clarified water 

Adjust pre-chlorine dosing 

rate 

Insufficient of disinfection of 

filter layer 

Disinfect more 

Continue filter and drain 

2-2.Insufficient turbidity 

More than 0.5 NTU

Insufficient washing of sand Wash more 

Excess of filtration rate Control to proper 

Plant Name: 
TANTA W.T.P.

Title 

Rapid Sand Filter 

- Trouble Shooting- 

SOP TAG No. 

TANTA-WTP08-QC

TS01
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2.  Unusual water quantity

Unusual condition Reason Remedy 

1.High head loss Insufficient washing of sand Wash more 

Change washing formation

Insufficient scooping of fine 

sand in sand surface 

Scoop more 

Over fine of sand grain Observe in working 

Replace of sand 

Breeding of plankton in filter Shortening of wash interval

Cleaning of sedimentation

Increase of pre-chlorine 

Negative pressure filtration Shortening wash interval

2.High initial head loss Insufficient scooping of fine 

sand in sand surface 

Scoop more 

Insufficient washing of sand Wash more 

Foreign matter in filter layer Remove foreign matter at 

sedimentation basin and 

filter basin 

3.Abnormal of filtering flow 

rate 

Malfunction of device for control 

flow rate  

Inspection of device for 

control flow rate 

4.Appearance of bubble 

from the water in a filter 

Negative head loss Avoid negative head loss 

Do not rapid change of 

filtering rate 
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3.  Unusual filter layer

4.  Other unusual condition

Unusual condition Reason Remedy 

1.Power failure ------------------------------ Act according to plan 

2.Not uniform flow into drain 

trough 

Not uniform level of drain trough Adjust to uniform 

3.Water leak from filter basin Damage of structure Investigate structure 

Take out and inspect sand 

4.Waste of wall or drain trough Adhesion of organics without free 

chlorine residual 

Cleaning and check free 

chlorine residual in clarified 

water 

Unusual condition Reason Remedy 

1.Flown out of sand Excess of washing rate Refer to attached paper 

Getting mix of air in wash water Adjust of grand packing 

of washing pump 

Check of pipe line 

Excess of air scouring rate Check opening of control 

valve for air scouring 

2.Happening of crater on 

sand layer 

Flown out of sand cause of under 

drain damage  

Check under drain and 

repair as needed 

3.Mud ball or crack in sand 

layer 

Gap between wall and sand 

layer 

Insufficient of filter washing 

Confirm turbidity of washed 

drain: 5 NTU or less 

Change washing formation 

Maintenance of sand layer
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Plant Name: 
TANTA W.T.P.

Title 

Clear Water Reservoir 

SOP TAG No. 

TANTA-WTP10-QC

1. Criteria for water quality control 

1-1. Frequency of water analysis 

Frequency of water analysis should be based on Egyptian potable water standards and the 

prepared methods from HCWW and it includes; 

� Turbidity, residual chlorine and pH: Frequency of each 2 hours in a day or more 

� Other water quality items: Once a day 

1-2. Frequency of monitoring and visual check 

� Conditions that should prevent contamination: Twice a day or more 

1-3. Water quality of the water in clear water reservoir 

In order to keep the water quality of the water in clear water reservoir good enough compared 

with the Egyptian potable water standard, especially following water quality should be 

satisfied with the GHAPWASCO’s own standard. 

� Residual chlorine of water at the inlet and the outlet of clear water reservoir 

� Inlet: 2.5 mg/L or more and less than 3.0 mg/L 

� Outlet: 1.5 mg/L or more and less than 2.5 mg/L 

� Turbidity of inlet water of the clear water reservoir 

� Inlet and outlet: 0.2 mg/l or less 

� Aluminum contain of inlet water of the clear water reservoir 

� Inlet and outlet: 0.15 mg/l or less 

1-4. Frequency of cleaning inside of the reservoir 

Frequency: Once a year or as required 

2. Operation under normal condition 

2-1. Start-up and shut-down procedures 

Water quality control regarding clear water reservoir will be as follows: 

(1) The water quality analysis of turbidity, chlorine residual, pH 

(2) Disinfection inside of the clear water reservoir 
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2-2. Monitoring and visual check 

Monitoring and visual check of clear water reservoir should be conducted in the following 

manner: 

(1) Routine monitoring and check 

(2) Monitoring and check in the operation 

2-3. Operation for water quality control 

The water quality and water level of the clear water reservoir should be controlled by the 

operation of other facilities in the previous processes such as chlorination, filtration, 

coagulation, and raw water pump and transmission pump facility. 

2-3-1. Control of turbidity, pH, aluminum contain 

Control of turbidity pH, aluminum contain should be conducted in the process of filtration. 

2-3-2. Control of free chlorine residual 

Control of free chlorine residual should be conducted by control of post-chlorination.  

Control of post-chlorination is based on measurement result of free chlorine residual at inlet 

and outlet point of the clear water reservoir. 

Consumption of free chlorine residual will be small amount that in the water through the pipe 

from filtered water basin to the clear water reservoir, and in the clear water reservoir.  Hence, 

almost of dosed post-chlorine will be added as free chlorine residual. 

And difference of free chlorine residual at inlet and outlet in the clear water reservoir, that is 

full covered basin, will be small amount.  If big difference of free chlorine residual from 

inlet and outlet such as reduction of 0.3 - 0.5mg/L will be appeared it should be result of 

unusual condition in the clear water reservoir. Situation like above will be out of control. 

Investigation should be needed and cause of reducing of free chlorine residual must be 

removed. 

3. Reports and records 

3-1. Records 

Records for operation of clear water reservoir should include the following: 

(1) Record of monitoring and visual check 

(2) Record of water quality in the clear water reservoir 

3-2. Reports 

Reports for operation of clear water reservoir should include the following: 

(1) Recommendation 

� Upgrading or rehabilitation of facility 
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� Modification and arrangement 

� Repairing and replace 

� Additional of facility 

� Review of criteria 

� Review of procedures for operation and control 

(2) Annual report 
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Plant Name: 
TANTA W.T.P. 

Title 

Alum Dosing Facility 

SOP TAG No. 

TANTA-WTP11-QC

1. Introduction 

In MAHATET EL MORASHAHA WTP, alum solution is used as coagulant.  Alum is 

received as solid alum and stored in the storage yard.  Stored alum will be put into alum 

solution tank.  Put solid alum is dissolved in the solution tank, and the concentration of 

solution is to be 10% which is equivalent to 1.6% concentration Al2O3 (effective element).  

This job is carried out as water quality control by a chemist. 

2 Criteria for water quality control 

Water quality control in alum dosing facility is to check and monitor alum specifications 

especially concentration of contained Al2O3.

Criteria of alum dosing facility are the following; 

(1) Effectiveness of received solid alum: More than 16 (w/w %) as Al2O3

(2) Concentration of dosed alum solution: Not less than 1.6 (w/w %) as Al2O3 

3. Water quality control under normal condition 

3-1. Monitoring and check 

Concentration of alum solution should be monitored as following: 

� Monitor alum solution in the solution tank 

4. Water quality control under unusual condition

4-1. Prospect troubles and trouble shootings 

(1) Unusual condition of process and actions of remedy for process control 

Unusual condition of concentration of alum will be following; 

� Concentration of alum solution will be lower than specified concentration 

� Concentration of alum solution will be higher than specified concentration 

� Unusual color of solution 
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5. Reports and records 

5-1. Records

Records should include the following: 

� Concentration of alum solution in storage tank after receiving 

� Periodical check 

� Concentration of alum solution in dosing tank after dilution 

� Periodical check 

5-2. Reports 

Data of concentration of alum solution will be used for calculation of consumption amount. 

Hence, following report should be required about diluted solution: 

� Average concentration of alum solution during a 24-hour period for a month 

� Maximum concentration of alum solution used during a month 

� Minimum concentration of alum concentration used during a month 

 

 

Laboratory 

Laboratory 

Discover 

 

Lab Manager
mobile:012-XXXXXXXXX 

Customer Field Worker 

Customer’s Service 

tel:XXXXXXXXXXXX 

Chemist 

Plant Manager
mobile:012-XXXXXXXXX 

Operators 

Technicians

Laboratories sector 
mobile:012-XXXXXXXXX 

If required 

Need to stop the 

Plant operation?? 

Yes No

Unusual Condition is occurred

� Oil Spill in canal / 

facilities 

� Unusual Odor (Oil / 

Chemical pollution / 

foreign substance) 

� High Turbidity 

� Low amount of raw 

water 

� Electrical shortage 

Criteria for “Yes” 

� Abnormal value of 

water quality by error

� Unusual condition / 

water quality than 

usual but can be 

treated 

Criteria for “No 

Lab Manager 
mobile:012-XXXXXXXXX 

Chemist 

Abnormal value which has 

adverse effects on facility / 

treated water 

Re-analysis 

water quality 

Abnormal 

Plant Manager 
Mr. XXXXXXXXXXXX 

Office: 

mobile:012-XXXXXXXXX 

Emergency Not Emergency 

Normal

Chairman 
Mr. XXXXXXXXXXXX 

Office: 

mobile:012-XXXXXXXXX 

HCWW 
Mr. 

XXXXXXXXXXX

X 

Office: 

mobile:012-XXXX

XXXXX 

Governorate 
Mr. 

XXXXXXXXXXX

X 

Office: 

mobile:012-XXXX

XXXXX 

Ministry of 

Health 
Mr. 

XXXXXXXXXXX

X 

Office: 

mobile:012-XXXX

Branch Manager
mobile:012-XXXXXXXXX 

(1) E.Coli and Bacteria 

 

 

Routine Analysis 

Below Standard?End 

Provisional Analysis

Below Standard?
Monitoring till the 

value settle down at 

normal level 

Investigation

Cause is in?

Purification 

Process 

Network 

Residual Cl 

disinfection is 

enough?

Add more Cl for 

disinfection 
Unknown Reason 

Further Investigation is 

necessary 

Residual Cl 

disinfection is 

enough?

Add more Cl for 

disinfection 

Monitoring & 

Provisional 

Analysis 

Below Standard?

Announce to relevant organization

In necessary, stop intake & supply

Yes 

No 

No 

Yes 

Yes No Yes No 

(2) Cyanide, Cyanide compounds and Mercury 

 

 

Significantly 

Exceed?

Stop Intake & Supply 

Find the Cause?

Investigation 

Take a countermeasure to remove the source of pollution 

Announce to relevant organization 

Provisional Analysis

Below Standard?

Monitoring till the 

value settle down at 

normal level 

End

Restart Intake & Supply 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

Yes 

No 

Routine Analysis 

Below Standard?

Provisional Analysis

Below Standard?

End 

Monitoring till the 

value settle down at 

normal level 

(3) Lead 

 

 

 

Routine Analysis 

Below Standard?

Provisional Analysis

Below Standard?

End 

Monitoring till the 

value settle down at 

normal level 

Investigation

Cause is in? 

Purification 

Process 

Network

Call Operation Team and 

identify the location 

Identify the location & 

repair 

Replace the old pipeline 

Announce to public to run 

off water for 10 minutes 

after the work 

No 

Yes 

Yes 

No 

(4) Nitrate and Nitrite 

 

 

 

Routine Analysis

Below Standard?

Provisional Analysis

Below Standard?

End 

Monitoring till the 

value settle down at 

normal level 

Investigation for the source 

Cause is in?

Purification 

Process 

Network 

Add more Cl 

for disinfection 

Identify the 

location and 

repair 

Identify the 

location and 

repair 

Announce to public to run 

off water for 10 minutes 

after the work 

Yes 

No 

No 

Yes 

(5) Zinc, Iron, Copper and Manganese 

 

 

 

Routine Analysis 

Below Standard?

Provisional Analysis

Below Standard?

End 

Monitoring till the 

value settle down at 

normal level 

Yes 

No 

No 

Yes 

Cause is in?

Purification 

Process 

Network

Check Pre-Chlorination, 

sedimentation basin and 

rapid sand filter 

Check pH 

Identify the location and 

replace the pipe if necessary 

Check pH & Cl- at plant 

Check coagulation at plant 

Check the amount of Al added  

Announce to public to run 

off water for 10 minutes 

after the work 

Significant 

exceed of Cu may 

need to stop 

l
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(6) Aluminum 

 

 

(7) Sodium, Cl ion, Calcium, Magnesium and Hardness 

 

 

Routine Analysis

Below Standard?End 

Monitoring till the 

value settle down at 

normal level 

Yes 

No 

Check Sedimentation Basin

Check the amount of Alum added

Adjust Alum amount, if necessary

Routine Analysis 

Below Standard?

Provisional Analysis

Below Standard?

End 

Monitoring till the 

value settle down at 

normal level 

Yes 

No 

No 

Yes 

Investigation for the source

Cause is in?

Network

Identify the location and repair 

Suspect industrial/agricultural 

water inflow into network 

Purification 

Process 

Check Pre-Chlorination, 

sedimentation basin and 

rapid sand filter 

Check pH 

(8) pH 

 

 

 

Routine Analysis 

Out range of 

Standard?
End 

Yes 

No 

Cause is in? 

Network Purification 

Process 

Intake Process 

Check Algae 

Count 

Check 

chemicals 

adjectives  

Go intake point 

& observe 

water colour 

Adjust Cl 

disinfection 

Check other results 

Information on 

Accidents?

No 

Yes 

Identify the location and repair 

Suspect industrial/agricultural 

water inflow into network 

Check 

Aluminum 

dosing 

Adjust 

Aluminum 

Provisional Analysis

Within Standard?
Monitoring till the 

value settle down at 

normal level 

Yes 

Countermeasure 

against the 

accidents 

No 

pH sharply 

changes?

No 

Yes Announce to 

relevant 

organization 

(9) Odour and Taste 

 

 

 

Routine Analysis

Out range of 

Standard?
End 

Yes 

No 

Check other results

Information on 

Accidents?

Yes Countermeasure 

against the 

accidents 

Cause is in? 

NetworkPurification 

Process 

Adjust Cl 

disinfection 

Check amount 

of Cl 

disinfection  

Identify the 

location 

Intake Process 

Check Algae 

Count 

Go intake point 

& observe 

water colour 

No 
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1- Definition of SOP 

The definition of SOP is some integrated procedure and specified remarks applied on 

each process in the facility. 

� Specified and documented institutions done by operators. 

� Contain the general system and branch unit including the tasks within the units. 

� Contains regular operation conditions, planned emergency, and sudden emergency 

� The SOP activities will comprise field activities, data collection, data analysis and 

establishment of PIs (performance indicators). 

� SOP is not only document showing O&M procedure. By utilizing SOP, current 

problems should be extracted and analyzed, then the improvement effect should be 

led to making a new proposal. Accordingly, SOP should be reviewed and revised so 

that it can be suitable and useful anytime in any situation for water supplier 

according to evaluation of utilized results.  We should find improved results of O&M 

and WQC activities whenever we review and revise SOPs. 

The purpose of SOP is as follows; 

1) Efficient and safe operation for all components of the system. 

2) Increasing the efficiency of the facility. 

3) Adjusting the water quality in the facility. 

4) Improvement of current problems. (water sources, facilities, human resources, water 

quality, etc.) 

 2- Importance of SOP 

The SOP will lead to the development of structure and activities and capacity 

development of personnel in GHAPWASCO. It should then be necessary to transmit and 

share the accumulated technology and experience to the entire Gharbia Governorate.  

3- Requirement to apply SOP 

In order to apply SOP to facilities and achieve the improvement effect, followings should 

be prepared. 

1) Staffs motivation

2) Calibration of instrumentation devices
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3) Drawing & General Information of the facility

4) Equipment Manuals

4- Operation steps 

Operation steps is the sum of activities through the different operation process, this 

activities are divided into details. 

4-1- Operation in normal condition 

Operation under normal conditions shall be explained in details for each activity in the 

SOP. 

4-2- Operation in emergency cases 

Operation under emergency cases includes up normal conditions such in case of sudden 

pollution of raw water or power cut or work stop in major treatment facility …….etc  

        4-2-1- Analysis of past problems, causes, and remedy actions 

Study and analysis of some problems happened in past will help to solve existing 

problems and this will help to reach to the following occlusions ;   

� Detect the weak points due to design 

� Detect the weak points in operation and maintenance 

� Detect the weak points due to technical conditions for equipment 

� Reference to problem analysis procedure 

� Reference to what we need to reach to the cause of the problem 

� Reference to what is not allowed to avoid the problem 

� Etc.

All data and actions related to the problem must be collected and recorded in one file as a 

reference to avoid repeating the problem 

5- Maintenance activities 

5-1   Maintenance activities references 

5-1-1 General idea  

Maintenance references are used to show the impotence of the activity including 

maintenance, replacement, check, for all or part of equipment. It is divided to preventive 

maintenance and corrective maintenance as shown in the following figure 
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The preventive maintenance is divided into two types, one of them based on time and the 

other is based on technical condition of equipment. There is a difficulty to evaluate the 

depreciation rate of the equipment  

Time based maintenance either to be according the planned schedule or based on actual 

accumulated working hours for the equipment 

The corrective maintenance is divided into two types, one of them is emergency 

corrective maintenance and normal corrective maintenance. In normal corrective 

maintenance good monitoring and periodic check for equipment should be applied to 

detect any up normal condition for the equipment  

The classification of the maintenance and which type shall be applied should be based 

on activity and related equipment  

Maintenance activities include monitoring, check and recommended action either by 

change, repair or improvement. The maintenance activities include four actions as 

following: 

1. Mentoring of the equipment condition and performance 

2. periodical check 

3. analysis and evaluation 

4.  repair after check 

Corrective Preventive 

NormalEmergency
Based on time Based on 

condition 

Planed schedule 

Accumulated running hours

Maintenance activities
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�   mentoring of the equipment condition and performance 

Mentoring and check shall be based on time schedule for operation and maintenance  

�   periodical check 

Periodical check shall be for all equipment in the external exposed parts as well as 

internal parts to be sure that the equipment is suitable and capable to perform well and 

the number of check and period shall be based on each equipment function and should 

be scheduled and documented 

�   analysis and evaluation 

The importance of repair is related to the importance of equipment and operation 

condition and the condition of parts and if it is subject to wear or rust.  

The analysis of repair should include cost and risk and time required for maintenance and 

spare parts availability before the starting of  maintenance activity 

Discover the problems in early time and repair shall make long lifetime for equipment  

�   repair after check 

 Replacement, repair or change the equipment depends on the spare parts availability. 

Sometimes only greasing and cleaning are only required  

5-2   Expected problems and trouble shooting 

The expected problems can be easily known from the past operating records and 

operators experiences analysis 

6- Quality control 

Water quality control should be effectively applied and data analysis are required to 

forecast any future problem and review treatment process  

It is important to monitor and check all water process steps for economic operation and 

prevent any of the process function from being overloaded due to improper operation for 

previous step 

7- Records and Reports 

Records and reports is one of the important activity which help in analysis and considered 

as on of the very important documents for personnel communications inside or outside 

the plant  

These records will help in improvement of operation and maintenance and avoid 

repeating of problems   
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1. Location of the facility 

West side of Gharbia Governorate 

(Location map is attached at the close of this chapter.) 

2. General information of the facility 

2-1. General information 

(1) Facility name : Mahalet Marhoom Iron & Manganese Removal Plant 

(2) Type of the facility : Iron and Manganese removal Plant 

(3) Establishment : Year 1968 (Expanded in year 2010) 

(4) Water source : Well water  

(5) Capacity : 2,400 m3/day- Design Capacity 

: 1,500 m3/day- Actual Capacity 

(6) Covered Area : 3 villages (Mahalet Marhoom, El Groharia, Kafr El Arab) 

* Water supply from other well station covers the half area of 

 Mahalet Marhoom village. 

(7) Service population : Approx. 1,500 people 

(8) Access level : 20 min from GHAPWASCO 

2-2. Components of process and facility in water treatment plant 

Water treatment process consists of plural processes. And each process is related with each 

other in the overall water treatment process and works reciprocally each process. 

2-2-1. Components of unit process 

There are four (4) unit processes in Mahalet Marhoom iron & manganese removal plant as 

follows: 

(1) Well water extraction process 

(2) Aeration process  

(3) Filtering process & Distribution process 

(4) Disinfection process 
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2-2-2. General flow diagram 

p
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Tank
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To the Network 

High 

Tank
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Sludge 

Tank

To Dicharge 

Canal

2-2-3. Components of facility in each process 

Components of facility in unit process are the following: 

(1) Well water extraction process 

This process includes the following: 

� Well pump (Submersible Pump) 

� Centrifugal pump 

(2) Aeration process 

This process includes the following: 

� Aeration Tank 

(3) Filtering process 

This process includes the following; 

� Potassium per manganite dosing system (for the activation of sand filter) 

� Filtration tank with filter media and under drain system 
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� Filter pump (Double as distribution pump) 

� Backwash pump 

� Air scouring blower 

(4) Disinfection process 

This process includes pre-chlorine and post-chlorine facility as follows; 

� Chemical tank (Calcium hypochlorite) 

� Calcium hypochlorite mixing pump 

� Pre-chlorine and post-chlorine dosing pump 

2-3. Basic system on facility operating and process control 

2-3-1. System description 

(1)  Water source 

Generally, water sources are classified as two sources; surface water source and underground water 

source. The surface water source includes rivers, water passes, lakes or water behind dams. The 

ground water source includes wells and springs. 

Underground water (Well water) is the water source for Mahalet Marhoom IMRP.   

Well water must be in good quality and sufficient quantity to guarantee production of safe and 

acceptable water after treatment, and the water source should be capable to provide sufficient quantity 

at continues rate. Generally it is preferred to secure good raw water quality in order to treat the water 

with a minimum cost.   

(2) System of each process 

� Well water extraction process 

Two wells are available to extract the underground water. 

� Aeration process 

� Aeration tank receives well water. In the aeration tank, Iron and Manganese are 

oxidized by air contact provided by air blower and dosage of disinfection 

chemical (Calcium hypochlorite). 

� Filtering process 

� Aerated water is transferred to the sand filtration tank. And suspending oxidized 

substances in the water is separated by sand filtering process. 

� Sand filters are cleaned periodically by air scouring and back wash. 

� Purified water through filtration tank is distributed to the city network directory. 

� Potassium per manganite is dosed into aerated water before filtration tank in 

order to activate the sand filter (Green sand) every after backwash process. 

� Disinfection process 

Pre-chlorine is dosed into well water before the aeration tank by pre-chlorine 

dosing pump, and post-chlorine is dosed into treated water after sand filtration tank 

individually by post-chlorine dosing pump. 
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(4) Water quality control 

Water quality analyses are carried out periodically in the plant laboratory by chemists.   

(5) New Egyptian Potable Water Standards (Fe and Mn concentrations) 

According to the Decree 258 by Ministry of Health, new ”Limits of the criteria and 

specifications of the potable and domestic water” (Egyptian Potable Water Standards 

hereinafter) were regulated dated October 21st, 2007 and new limits of Fe and Mn 

concentrations are as follows; 

Maximum allowable limit 

Fe:  0.3 mg/litter 

Mn:  0.4 mg/litter 

3. Component of SOPs 

SOP for WTP consists of three (3) packages as follows: 

� SOPs for operation 

� SOPs for maintenance 

� SOPs for water quality control 

3-1. SOP for Operation 

Documents which require criteria and procedures for operation and control activities of 

facility are provided in this SOP and include the following: 

� Explanation of process and relation between other process 

� Criteria for operation activity and design 

� Operation and control procedures for facility in normal condition and unusual 

condition

� Monitoring and visual check items for facility 

� Reporting and recording system 

3-2. SOPs for Maintenance 

Documents which require criteria and procedures for maintenance activities of facility are 

provided in this SOP and include the following: 

� Criteria for maintenance activity 

� Maintenance procedures for facility in normal condition and unusual condition 

� Monitoring and visual check items for facility 

� Reporting and record system 

3-3. SOPs for Water Quality Control 

Documents which require criteria and procedures for water quality control and process control 

are provided in this SOP and include the following: 

� Criteria for water quality control activity 
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� Water quality control and process control procedures in normal condition and 

unusual condition 

� Monitoring and visual check items for water quality and process 

� Reporting and record system 
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Figure 1  Location of Mahalet Marhoom 

Iron & Manganese Removal Plant

Tanta Markaz

Mahalet Marhoom IMRP
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Introduction 

Iron and manganese removal plant is a water treatment plant reducing the iron and 

manganese contents contained in the source ground water.  

In Mahalet Marhoom Iron and Manganese Removal Plant (MHM-IMRP), the source of 

supplying water is well water.  

1. Features of process 

1-1.Function of process 

Function of the well is to produce water of design quantity and design quality within the 

design groundwater. The well water is extracted from the wells by well pumps to the 

aeration tank to start the aeration as a first step of iron and manganese removal process. 

1-2.Impacts of process 

Wells are the first stage process in Mahalet Marhoom Iron and Manganese Removal 

plant (MHM-IMRP). 

1-3.Relations between other processes 

The static and dynamic water level in the well affects to the pump capability. 

         . 

2. Criteria for operation 

  2-1. Water level  

Static and dynamic water levels shall not be lower than the designed/planned figures 

for pumps. Water levels and related treatment operation are as follows;  

1- Static water level should be recorded for each well, if possible 

2- Dynamic water level should be recorded during operation for each well, if possible. 

3- Well Discharge flow rate should not exceed the design limits. 

4- The pump flow rate should not increase the safe yield capacity for the well. 

5- Checking for the well water level every 3 months to check the well efficiency and 
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pump condition.   

 2-2. Water quality 

Concentration of Fe and Mn contained in well water should be treated depending on the 

Egyptian Standard.  

Maximum allowable limit 

Fe:  0.3 mg/litter 

Mn:  0.4 mg/litter 

 2-3. Clean well sites 

Well sites shall be kept clean from any contamination derived from either surface water 

or ground water. Visual check and cleaning around the well sites should be conducted 

by daily routine work. 

3. Operation under normal condition 

3-1.Start-up and shut-down procedures 

� Checking for the static and dynamic water level 

� Checking for the well water quality 

 4. Operation under unusual condition 

4-1 Expected troubles and trouble shooting 

      4-1. Contamination 

In case that any contamination by ground pollution is detected, the plant shall be 

stopped immediately and disinfection of the well should be done.  

      4-2. Water level 

There are two kinds of abnormal draw-down of groundwater level as 1) extreme 

draw-down of dynamic water level, 2) long term static water level draw-down. 

4-2-1. Clogging 

Ground water flow may be reduced by clogging of inlet screen and/or 

surrounding aquifer layer. The other hand, extreme draw-down will occur by 

excessive pumping. 

In this case, 1) pump operation shall be restricted until the restoration to the 

normal level, or 2) making a new well shall be considered. 

4-2-2. Long term static water level draw-down  

With many reasons considered, ground water level may be drawn down in long 

term and may exceed the design/planned level. In this case, 1) operation by a 

value less than the design flow rate, and 2) increasing pump total head capacity 

or adding new well shall be considered to secure the discharge capacity of the 
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wells. 

5. Report and record 

5-1.Record

      The Record for operation of the well sites should be required as follows; 

    5-1-1.Record of monitoring and visual check 

       Monitoring and visual check list should be prepared 

Objects of monitoring and recoding are as follows:   

           -1. The water levels 

              - Static water level 

- Dynamic water level 

           -2. Raw well water quality 

              - Iron and Manganese concentration 

- Other potable water standard items 

When unusual condition will happen, it should be recorded with immediate 

actions, remedial measures taken. 

5-2.Report

Reports for operation of wells should be required as follows; 

- Monthly and annual ground water extraction volume in the plant 

- Monthly and annual ground water level fluctuation 

      - Monthly and annual ground water quality fluctuation 

� Iron and Manganese 

� Other items 

      - Required maintenance of wells 

� Washing well and screen for clearing clogging 

� Painting or replacing well casing, piping, valves etc. 

� Maintenance of surface water drainage at well sites 
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Introduction 

Generally, maintenance activity of the water wells is not required. However, cleaning of 

well including screen should be considered, in case that decrease of static and dynamic 

water level is detected. 

1. Criteria for maintenance 

Major maintenance activity for the wells is to secure the safe yield capacity required to 

produce planned treated water volume without negative effect. 

Criteria 

-  Keeping the well yield capacity by periodical monitoring for static and dynamic well 

water level. 

- Maintaining outlet pipes and valves properly painting or replacing. 

  Frequency: Every 6 months 

-  Checking for the well contamination by ground pollution. 

Frequency: Arbitrarily  

2. Maintenance activity 

Based on the above criteria, the maintenance activity is classified in two (2) categories; 

2-1. Maintaining well casing and piping 

As a part of maintenance activity for the piping and valves inside the plant, well casing 

and piping at well sites shall be maintained as follows; 

- Inspection for well casing and piping should be conducted regularly to ensure that 

facility should go on without accident during operation.  

- In case that well is polluted or screen is clogged by unexpected accident, following 

countermeasure should be done. 

1) Disinfection of the well by sulfuric acid (H2SO4). 

2) Air blowing by air compressor. 

3) Overhaul of the well pump. 
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2-3. Well sites cleaning 

Around the well there shall be kept clean from any contamination by ground pollution. 

Daily visual checking shall be conducted on the following points and necessary 

maintenance shall be made as required. 

- Surface water drainage 

- Protection from oil and grease 

- Protection from animals 
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Introduction 

The three (3) wells are used as the water source and supply the ground water to the plant. 

The ground water in the well is extracted by the well pumps installed inside of the wells 

and discharged to the aeration tank though the well water pipe. 

The well pump facility is consists of following equipment; 

     -1.The well pump (A): Submersible pump 

Specification 

(a) Installation Number : 1 pump  

(b) Capacity : 40L/sec x 50mH 

-2.The well pump (B): Centrifugal pump 

Specification 

(a) Installation Number : 2 pumps  

(b) Capacity : 40L/sec x 50mH, 25L/sec x 50mH 

   -3.Pipes and valves 

1. Features of process 

1-1. Function of process 

    Function of the well pump is to transfer the ground water into the aeration tank with 

required quantity and water pressure. 

1-2. Impacts of process 

Iron and manganese removal efficiency depends on well water flow rate. 

Extracted water quantity depends on the safe yield capacity of the well. 

1-3. Relations between other processes 

   1-3-1.The well 

         The water level in the well affects to the discharge pressure and quantity. In 

addition, water quality in the well affects to iron and manganese removal 

efficiency. 
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   1-3-2.The aeration tank 

         The aeration tank is located after the well pump facility. 

         The well water is extracted by the well pump to the aeration tank. 

2. Criteria for operation 

  2-1.Schedule for working of pump 

The well pumps shall be operated according to the operation schedule. 

      Usually, two pumps operate depending on the water demand in network. 

      Working pump should be changed every 1 week to secure and check the capability 

of each pump. Summary for operation schedule is as shown in following table. 

According to the following contents, daily operation record should be managed. 

Period Operation Schedule 

General

(Operation Frequency) 

(1) Working pump should be changed every 1 week 

(2) Depend on the water demand, numbers of pump should 

be considered. 

Daily 

1. Check for operation current 

2, Check for operation pressure 

3. Check for Abnormal noise, temperature, vibration & etc, 

4. Check for operation Time (From start to stop) 

5. Check for daily total operation hour 

6. Check for daily total production water amount 

2-2.Indication of discharge pressure gauge of pump 

      Proper indication for pressure gauge:  Lower limit ----- bar  

                                  Upper limit ----- bar 

* Pressure value should be checked at the site. Plant manager should notice it to 

operators. 

2-3.Indication of operation current of pump 

      Proper indication of operation current:  Lower limit ----- A  

                                  Upper limit ----- A 

* Rated current for pumps should be checked at the site. Plant manager should 

notice it to operators. 

2-4.Indication of production amount of the well 

      Proper production water amount:  Lower limit ----- m3/day 

                                  Upper limit ----- m3/day 

* Production water amount from the well should be checked at the site. Plant 

manager should notice it to operators. 
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3. Operation under normal condition 

3-1.Start-up and shut-down procedures 

      3-1-1.Pre-start check 

           The well and well pump shall be selected before start-up operation. 

         -1.The Valve in discharge line 

All valves in discharge line of the well pump shall be kept in open 

condition. The sampling tap in discharge line shall be closed. 

         -2.Electrical switch board 

             Power has to be supplied. 

3-1-2.Start-up 

The starting switch on the panel is turned on for the operation of well pump.   

Common check, such as unusual noise and vibration of the well pump and leak 

of water should be done during operation.  

3-1-2.Shut down 

The stop switch on the panel is turned off to stop the well pump. 

Discharge valve shall be closed after operation stops to avoid the reverse flow. 

Operation hour and production amount of the well shall be checked in each well 

pump. 

3-2.Monitoring and visual check during operation 

Monitoring and visual check of the well water pump is a very important activity. 

It shall be conducted not less than once a day. 

If unusual condition is detected, corrective action shall be conducted immediately.  

3-3 Operation for control 

  The water flow rate is one of the most essential values for the operation of water 

treatment process. 

  The well water is oxidized by the aeration process as the first step and treated water is 

drawn into filtration filters. Then, filtered water is supplied to the network directly 

without the clear water tank. 

 4. Operation under unusual condition 

4-1 Prospected troubles and trouble shooting 

      -1. Discharge pressure is low 
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      -2. Discharge pressure is high 

      -3. Discharge quantity is not enough 

      -4. Mechanical trouble of the pump 

-6. Electrical power failure 

5. Report and record 

5-1.Record

       The Record for operation of well pumps shall be as follows; 

       5-1-1.Record of working of the pump 

           -1.Time in operation of the each well pump 

           -2.Operation condition 

              - Discharge pressure, quantity, electrical current, and so on 

           -3.Water level in the well 

           -4.Unusual condition of the pump  

5-2.Report

Reports for operation of well pumps shall be required as following; 

      5-2-1.Unusual condition in working 

      5-2-2.Monthly report 

           -1.Time in operation of each pump 

           -2.Recommendation on operation 

      5-2-3.Annual report 

           -1.Time in operation of each pump 

           -2.Recommendation on operation 
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1. Introduction 

Submersible pump is used for ground water extraction. Pump and motor is integrated by 

canned system for waterproof. And auxiliary piping system includes valves (air release valve, 

pressure gauges). 

Maintenance activity for the pump should be conducted to main components and auxiliary  

components. 

2. Criteria for maintenance 

Criteria for the maintenance activities are mentioned in Cause 3, “Maintenance activity”. 

3. Maintenance activity 

Daily monitoring and check, and periodical inspection should be required to keep the pump in 

proper working. Maintenance activity consists of 4 kinds of working components as follows; 

(1) Monitoring and checking during operation 

(2) Periodical inspection during operation or after stoppage 

(3) Evaluate and analysis of monitoring and inspection result 

(4) Repair, replace, change of oil and etc, (in case that the malfunction is detected.) 

3-1. Monitoring and visual check 

3-1-1. Pump 

Period Maintenance Activities 

Daily 1. Leakage check from the piping connection 

2, Discharge pressure & Production amount 

3. Operation hour 

4. Abnormal noise & vibration 

5. Operation current 

Every week 1. Leakage check from the piping connection 

2, Discharge pressure & Production amount 

3. Operation hour 

4. Abnormal noise & vibration 

5. Operation current 
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Period Maintenance Activities 

Every month 1. Static & dynamic water level, if possible 

2. Tightness of bolts 

Every year (Pull the pump up to the ground) 

1. Clogging in a pump casing  

2. Abbreviation of impeller  

3. deterioration of the pump casing 

4. Insulation resistance 

3-2. Periodical inspection during operation or after shutdown 

Periodical inspection includes monitoring of flow rate, pressure change and operation current 

for the confirmation of pump operation efficiency.. 

3-3. Evaluation and analysis on the results of monitoring, check, and inspection 

In case that a malfunction is detected during operation, it should be repaired immediately in 

order to secure proper water treatment function. 

4. Report and record 

4-1. Record 

Operation records in the facility include the followings; 

� Result of monitoring and check  

� Result of periodical inspection 

� Record during operation 

� Indication of discharge pressure 

� Indication of current meter 

4-2. Report 

Reports include the followings; 

4-2-1. Report for recommendation 

(1) Rehabilitation 

� Repair or replacement 

� List of spare parts that should be stored in the plant 

(2) Upgrading of facility or system 

� Change of capacity, material, and other specifications of pumps 

� Proposal of preventive maintenance activity as needed 
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4-2-2. Report of maintenance activity 

(1) Annual report 

� Repair and replacement for each facility 

� Trouble and accident 

� Result of corrective maintenance 

� List of consumed spare parts in a year 

(2) Corrective action to prevent trouble or accident 

MHM-IMRP02-OPTS-01 

Trouble Shooting 
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PROBLEM POSSIBLE CAUSE RECOMMENDED REMEDY 

No water delivered 

No flow 

No pressure 

Discharge valve closed Open the closed valve 

Air buckets in a pump casing   Open the air release valve (Discharge the air) 

Impeller damaged Replace the impeller 

Rotation direction is incorrect Reverse the phases  

Low flow and low 

pressure 

Excessive amount of air in liquid Open air vent to release air 

Abrasion of impeller  Replace the impeller 

Foreign maters in the impeller  Open pump and clean impeller 

Voltage drop Check the voltage / Ask power company 

Decrease of static water level Cleaning of well 

In case that water level doesn’t recover, change of 

the well should be considered. 

Pump trip  

Stopped by itself 

Electrical overload settings are 

incorrect 

Check and correct setting 

Impeller obstructed Clear obstruction from the impeller 

Poor electrical connection at the 

panel 
Check the circuit 

Plant Name: 

Mahalet Marhoom 

I.M.R.P

Title of SOP: 

Well Pump 

SOP TAG No. 

MHM-IMRP02-OP

Kind of Doc. 

Trouble Shooting 

Title of Document 

Trouble Shooting for the Pump

Document No. 

MHM-IMRP02-OPTS-01
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Plant Name: 

Mahalet Marhoom 

I.M.R.P

Title 

Aeration Tank 

SOP TAG No. 

MHM-IMRP03-OP

1.   Description of the facility 

1-1.  Outline of process and facilities 

Purpose of the aeration tank is to oxidize the iron and manganese contained in the well water 

and feed the oxidized water into sand filters. The oxidation process of contained iron and 

manganese in the well water is progressed in the 2 steps of the process. 

The first step: Aeration process by the sprinkling of the water 

The second step of the process: Contact oxidation by air blower 

The well water is sprinkled from the top floor of the oxidation tower through many holes in 

the bottom of the inlet pipe. And then, further oxidization is performed by the contact with air 

provided by air blower. 

1-2.  Function of the aeration tank 

Functions of the aeration tank are to receive the well water from the well pump, to oxidize 

iron and manganese in the well water and to feed the oxidized water into sand filters. 

1-3.  Impact of facility 

The oxidation tower is the first step of oxidation of the iron and manganese contained in the 

well water by contact with the oxygen in the air. This contact is performed by sprinkling of 

the water and the air provided by air blower. 

1-4.  Relation with other facilities 

1-4-1. The well pump 

The well water is distributed to the aeration tank by 1 well pump and 2 centrifugal pumps. 

Distributed water amount is calculated by the ultrasonic flow meter installed in a pipeline, and 

it is indicated on the transducer. 

1-4-2. The sand filter 

The outlet water from the aeration tank flows into sand filters through filter pumps.  

1-4-3. Pre-chlorine dosing for oxidation 

Prior to flowing into the aeration tank, pre-chlorine is dosed into the water at the inlet. 

Effectiveness of oxidation depends on pH condition of the process water and it is effective in 

high pH. When pH is not high enough to oxidize iron and manganese contained in the water, 
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pre-chlorination is effective for oxidation.          

2.  The criteria for operation 

Air blower should be operated according to the operation schedule. Usually 2 blowers should 

operate 24 hours. Summary for the operation schedule is as shown in following table. 

According to the following contents, daily operation record should be managed. 

Period Operation Schedule 

General

(Operation Frequency) 
2 blowers should operate 24 hours. 

Daily 
1. Check for the operation current 

2. Check for Abnormal noise, temperature, vibration & etc, 

3.  Operation under normal condition 

Usually the well water passes through the aeration tank, when inlet valve is opened. i.e. any 

operation or control under normal condition is not necessary for the aeration tower. However, 

monitoring is required to confirm that mal condition does not exist.  

When restart the aeration tank operation, the inlet valve shall be opened and drain the 

remaining water in a tank from the drain pipe. Pre-chlorine should be dosed at usual dosing 

rate during draining. After the initial cleaning of the aeration tank is confirmed, drain valve 

shall be closed and outlet water from the aeration tank shall be fed into sand filters by the 

filter pump. Free residual chlorine in the water shall be monitored periodically by sampling 

from the inlet and outlet of sand filters. 

4.  Operation mal condition 

4-1.  Typical unusual condition 

Mal condition of the oxidation tower is the case that the function is not secured sufficiently by 

insufficient sprinkling of the well water and malfunction of air blower. 

1) Insufficient sprinkling of the well water 

Oxidized iron and manganese oxidized by pre-chlorination may clog showering hole in inlet 

pipe. When the insufficiency of sprinkling water is found by the monitoring check, replace the 

inlet pipe. 

2) Malfunction of air blower. 

When the air blower is under the trouble, check the condition and should remedy or replace. 

3) Clog of air blowing pipe 

Oxidized iron and manganese oxidized by pre-chlorination may clog air blowing hole in air 
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blowing pipe inside water. When the operation pressure increases in comparison with normal 

condition, replace the air blowing pipe. 

5.  Report and record 

5-1.  Record 

       Record of monitoring and visual check for the aeration tank operation. 

5-2.  Report 

        5-2-1.Annual report 

              - Report of the well water quantity 

              - Report of the corrective action (as needed) 

              - Report of the preventive action (as needed) 

        5-2-2.Recommendation 

              - Rehabilitation and upgrading 

              - Review of SOPs 

              - Review of unified record sheet 
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Plant Name: 

Mahalet Marhoom 

I.M.R.P

Title 

Aeration Tank 

SOP TAG No. 

MHM-IMRP03-MT

1. Introduction 

Generally, maintenance activity of the aeration tank is conducted not in a routine maintenance 

but along with the periodical maintenance of the plant.  

Submerged part in the water is inspected, checked and cleaned up in the maintenance activity.  

The basin structure, inlet pipe and air blowing pipe shall be inspected, cleaned and maintained. 

Cleaning of the basin is the main activity. If cleaning is not sufficient, accumulated oxidized 

particles may clog the filter sand and cause the shortage of filter run time. 

2. Criteria for maintenance 

Principal maintenance is the cleaning inside a tank. During the cleaning period, it is possible 

to check that an existence of the deterioration of components and the amount of accumulated 

sludge

(1) Frequency of cleaning and inspection  

� Cleaning work: Once 3 to 6 months 

� Inspection and repairing: Once 3 to 6 months 

3. Maintenance activity 

3-1. Monitoring and visual check 

Monitoring and visual check should be conducted according to the O&M schedule. 

3-2. Maintenance item 

(1) External structure 

� Deterioration of frame structure 

� Corrosion 

(2) Inside the tank 

� Removal of accumulated oxidized particles 

� Clog of small holes in the inlet and the air blowing pipe 

3-3. Procedures for maintenance activity 

(1) Cleaning inside the tank 

� Planning the cleaning time 

� Draining the water in the aeration tank 
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� Cleaning inside the tank 

(2) Inspection of the aeration tank 

Inspection items are as follows; 

� Frame condition (Deterioration, corrosion) 

� Blower (operation condition) 

� Inlet pipe (Clog of showering holes) 

� Air blowing pipe and valves (Clog of air blowing holes) 

4. Procedures under mal-condition 

4-1. Prospective troubles and trouble shootings 

� Clog of small holes in the inlet and the air blowing pipe  

� Replacement of pipes 

� Deterioration or corrosion  

� Repair or repaint 

4. Report and record 

4-1. Records 

Records for the maintenance of aeration tank should include the following:

� Activity of cleaning 

� Results of external check 

� Result of internal check 

4-2. Reports 

Reports should be required for the improvement of O&M activities.   

(1) Frequency of cleaning 

(2) Operation cycle of blower 

(3) Upgrading or rehabilitation 

� Replacement of facility 

� Repairing of facility 

(4) Review of the criteria 
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Plant Name: 

Mahalet Marhoom  

I.M.R.P

Title 

Rapid Sand Filter 

SOP TAG No. 

MHM-IMRP04–OP

Introduction 

Filtering process is the final removal process in the iron and manganese removal facility 

(Hereinafter referred to as “IMRP”). The filter in the IMRP is different from the filter in the 

conventional water treatment plant for the required function. 

The source water for the Mahalet MArhoom IMRP is the groundwater from well and 

therefore it shows low turbidity and is steady through the year. 

The main function of the filter in the IMRP is not removal of the turbidity by filtering, but 

removal of the iron and manganese by contact oxidization process in use of contact filter 

media. 

The oxidation process is needed always prior to the filtering process in the IMRP and aeration 

and pre-chlorination are provided as the oxidation process. 

Two filters are available in Mahalet Marhoom IMRP and each filter is operated individually. 

Operations for this filtering system consist of three (3) kinds of operation modes as follows; 

        - Filtering 

        - Backwashing and drainage 

         - Regeneration of filter media by potassium permanganate

1. Features of process 

1-1. Function of rapid sand filter 

Function of the filter is to remove the oxidized iron and manganese particles and to remove 

manganese in the process water by contact oxidation. 

1-2. Impacts of process 

(1) Filtering process is the final removal process in the IMRP. 

(2) If manganese removal is insufficient, the filtered water is colored water by reaction 

with manganese and free residual chlorine. Degree of colored water is approx. 300 

times of manganese contains in the water. 

For example, in case of manganese contains are 0.1 mg/l in the filtered water the 

color of the filtered water is approx.30 mg/l after some reaction time. 

(3) Free residual chlorine in the aerated water into the filter shall be kept in 0.5 mg/l or 

more. If above condition is not kept the oxidation filter media is damaged severely.  

And the effect of manganese removal is insufficient by this 

(4) The clear water reservoir is not available in the Mahalet Marhoom IMRP. Filtered 
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water is supplied directly to the network by discharge pressure of the filter pump. 

Stop of the filter pump means stop of the supplying of drinking water to the network. 

(5) Free residual chlorine in the filtered water shall be adjusted by Post-chlorine to the 

regulation.

1-3. Relation with other processes 

(1) Water quality of oxidized water affects to efficiency of filtering. 

Oxidized particles, which should have been removed in the aeration tank, pass on to 

filters. This will result in reduced filter run times and poorer filtered water quality. 

(2) The water treatment process is a chain of the several processes such as the well water 

transferring and oxidation process. 

(3) Water quality of the filtered water is affected by operation condition of the oxidation 

process.

(4) Oxidation of iron and manganese of the well water is the key factor for iron and 

manganese removal plant. Initial-chlorine, oxidization tank and pre-chlorination are 

used to oxidize iron and manganese in process water. 

(5) The filter system in the Mahalet Marhoom IMRP adopted the manganese sand 

filtration process (Green sand). 

      In manganese filtration system, basically the free residual chlorine of the aerated 

water shall be maintained in the value more than 0.5 mg/l as lower limit. The free 

residual chlorine is consumed by the manganese sand. 

Hence, the free residual chlorine in the aerated water shall be kept in the value more 

than above with a margin of consumption. 

If the free residual chlorine in the aeration water is not enough for the manganese 

sand filtration, it means not only drop in efficiency of manganese removal but 

damage of manganese coating layer around the manganese sand. 

2. Criteria for operation 

The criteria for operation or control of the filter shall be required as follows; 

2-1. The criteria for operation 

  2-1-1.  Timing of backwashing 

  2-1-2. Time in regeneration after backwashing 

  2-1-3. Time in operation of backwashing 

Filtered water Oxidized waterWell water 

WELL
Aeration

Tank 
Filtration

Pre-Chlorine Post ChlorinePotassium Permanganate

S2.6-28
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  2-1-4. Flow rate for backwashing water 

  2-1-5. Number of working filter 

                Two filters shall be operated at the same time. 

                It is better that oxidation contact filter is operated continuously to keep an 

oxidation filter media in a satisfactory condition. 

                The process water contained free residual chlorine is supplied into the 

filter.  

2-2. Judgement of Quality 

  2-2-1. Judgement of the completion of backwash in usual operation 

         - Turbidity of backwash drain is less than 5 NTU 

  2-2-2. Judgement of the completion of pre-filtering 

         - Free chlorine residual is 1.0 mg/l or more 

3. Operation under normal condition 

The operation for the oxidation filter consists of three (3) kinds of operation modes as 

follows; 

        -1. Filtering 

        -2. Backwashing and drain 

        -3. Regeneration of filter media by potassium permanganate  

(preparation step for the filtering) 

3-1. Operation for the filtering 

3-1-1. Start up for the operation of the filtering 

(1) Startup for filtration process 

1. Open the raw water valve  

2. Open the treated water valve  

(2) Startup for backwash process 

� Close the raw water and treated water valve 

� Open the drain valve 

� Operate air scouring blower 

� Open the air scouring valve 

� Operate backwash pump 

� Open the backwash valve 

� Start combination washing together with air scouring and water backwash 

� Close the air scouring valve 

� Stop air scouring blower 

� Continue backwash 

� Close the backwash valve 

� Stop backwash pump 
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(3) Start after backwash 

� Regeneration of manganese sand (Green Sand) 

After backwash, the oxidation capacity of manganese sand will be consumed and 

regeneration by rinse process is required. 

3-1-2. Shut down of operation of the filter 

Shut down of the filter is conducted when activity of periodical maintenance, scheduled 

change over or end of plant operation is conducted. 

(1) Stopping for 2 days or less 

The filter can be kept in condition of filling water. 

Restart of the filter shall be conducted according to above procedures 3-1-1. 

(2) Stopping for 7 days or less 

Same as above, but if free chlorine residual is not sufficient (1.0 mg/l or less) in the 

aerated water, dosing rate of per-chlorine shall be increased to the require free 

residual chlorine concentration. 

(3) Stopping for 7 days or more 

The water in the filter shall be drained out completely to avoid growth of organics 

such as algae or worm in the filter media. 

Valves shall be closed except ventilation valve and drain valve. 

Prior to restart, regeneration of manganese sand should be required. Then water shall 

be supplied through the backwash pipe gradually for backwashing of the filter. Free 

residual chlorine in the supplied water is needed 2.0 mg/l or more. By this activity 

the air in the filter media is discharged. Excess volume or pressure of water 

supplying from backwash pipe will cause damage of sand layer such as reversing of 

filter media.  

If reversing of the filter media is happened, it will cause the short circuiting flow in 

the filter media or flowing out of the filter media into the network 

Hence, backwash water valve shall be be opened slightly and this operation condition 

shall be kept for 3-4 hours. After that free residual chlorine of backwash drain water, 

that is slow speed backwashing, shall be checked as 1.0 mg/l or more. After the 

above check, ordinary backwash can be conducted prior to pre-filtering. 

3-1-3. Backwashing and drain for the filter 

(1) Steps to the backwashing 

Backwashing of the filter is conducted by changing the valves for the filter. 

               - 1
st
: Close the raw water and treated water valve  

               - 2
nd

: Open the valve for drain 

               - 3
rd

: Open the valve for backwashing 

                Time in backwashing is approx.10-20 min. 
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(2) The water use for backwashing 

The water for backwashing shall contain free residual chlorine as 1.0 mg/l or more. 

The water for the backwashing is fed from the filer pump discharge 

(3) Judgment of completion of backwashing 

Turbidity of backwash drain shall be confirmed during backwashing. 

Backwashing is completed when turbidity of backwashed drain water will reach to 5 

NTU or less. 

(4) Judgment of necessity of backwashing and completion of backwashing 

The filter media in a filter is clogged by particles in the process water. 

And the oxidation ability is reduced by oxidation of manganese in the process water. 

These conditions are recovered by the backwashing. 

3-1-4. Pre-filtering and drain for the filter 

Operation of pre-filtering and drain for the filter can be conducted as preparation prior to the 

filtering process. The purposes of the pre-filtering are as following; 

- To drain out the remaining water of backwashing in the filter 

- To confirm free residual chlorine in the filtered water prior to the filter process 

(1) Steps to the pre-filtering 

The pre-filtering is conducted by change the valve around a filter. 

- 1st:  Close the valve for backwashing 

- 2nd:  Check close of the treated water valve 

- 3rd:  Open the valve for drain 

- 4th:  Open the valve for the water inlet 

    Time in pre-filtering is approx.10-20 min. 

    After pre-filtering, the filtering process can be started. 

(2) Judgment of completion of pre-filtering 

Turbidity in drain water of pre-filtering shall be confirmed during pre-filtering. 

Pre-filtering is completed when turbidity in drain water will reach to 2 NTU or less 

and free chlorine residual is 1.0 mg/l or more. 

3-1-4. The filtering process 

(1) Steps to the filtering 

Filtering of the filter is conducted by change the valve around a filter. 

- 1st:  Close the drain valve 

- 2nd:  Open the treated valve  

- 3rd:  Check open of the raw water valve 

- 4th:  Check close of the backwash valve 

(2) Check in the start of the filtering 

Following items shall be checked in the staring of the filtering; 

MHM-IMRP04-OP Revised version Issued date Page  6of 8 

- Pressure indication of the water inlet 

- Pressure indication of the filtering outlet 

- Differential pressure of inlet and outlet pressure 

- Turbidity in the filtered water: 2 NTU or less 

- Free residual chlorine in the filtered water: 0.5 mg/l or more 

- Free residual chlorine in the inlet water: 0.5 mg/l or more 

- Iron and manganese contains in the filter outlet water has to satisfy new Egyptian 

potable water standard for the groundwater source 

� Iron contains: 0.3 mg/l or less 

� Manganese contains: 0.4 mg/l or less  

- Turbidity in the filtered water has to satisfy Egyptian standard of the potable 

water for the groundwater source 

� 10 NTU or less 

- Color of the filtered water: 20-30 as a maximum limit using platinum cobalt 

3-2. Monitoring and visual check

The jobs of monitoring and visual check shall be daily routine work in O&M activity. 

Unusual condition or trouble shall be picked up in early stage by these jobs. Damage by 

unusual condition or trouble is minimized by early detection and rapid response of recovery. 

Daily check or monitoring jobs are insignificant work. These jobs shall be carried out and 

ensured effectively, suitably by valuable check items, significant value will come out from 

these jobs. 

4. Operation under unusual condition 

4-1. Prospect troubles and trouble shootings 

4-1-1. During working 

Conditions of process water shall be monitored and operation condition of the facility in 

above shall be changed if necessary. 

- Unusual condition of the water in the filter 

� Differential pressure rise up 0.2 kg/cm
2
 or more before 24 hours passing 

� Excess of iron and manganese concentrations in the filtered water 

� Insufficient free residual chlorine in the filtered water 

� Excess of turbidity in the filtered water 

� Excess of color of the filtered water 

� Change of color of water 

� Insufficient pressure to the network 

- Cause of unusual condition 

� Differential pressure rise up 0.2 kg/cm
2
 or more before 24 hours passing 

� Poor quality of the inlet water to a filter 

� Excess of the flow rate of inlet water to a filter 
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� Insufficient opening of raw water and treated water valve 

� Excess of iron and manganese concentrations in the clarified water 

� Insufficient of free residual chlorine in the inlet water 

� Insufficient of oxidation process 

� Insufficient of oxidation of ammonium 

� Luck of dosing rate of pre-chlorine 

� Waste of the filter media 

� Shortage of volume of the filter media 

� Deterioration of the filter media 

� Excess of the flow rate of inlet water to a filter 

� Change of well water quality 

� Insufficient free residual chlorine in the aerated water 

� Insufficient of free chlorine residual in the inlet water 

� Insufficient of oxidation of ammonium 

� Waste of the filter media 

� Shortage of volume of the filter media 

� Deterioration of the filter media 

� Excess of the flow rate of inlet water to a filter 

� Change of well water quality 

� Excess of turbidity in the aerated water 

� Excess of differential pressure 

� Excess of the flow rate of inlet water to a filter 

� Poor quality of the inlet water to a filter 

� Unusual of arrangement of filter layer 

� Excess of color of the filtered water 

� Excess of iron and manganese contains in the filtered water 

� Change of color of water 

� Change to brown or black 

� Excess of iron and manganese contains in the filtered water 

� Insufficient pressure to the network 

� Differential pressure rise up 0.2 kg/cm
2
 or more 

� Trouble of the filter pump 

� Trouble of the valves 

5. Reports and records 

5-1. Records 

Records for sand filter operation include following items; 

(1) Operating condition 

� Flow rate 

� Raw water  
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� Settled water 

� Filtered water 

� Filtration rate  

� Backwash cycle and time 

5-2. Report 

Reports for sand filter operation should include following items; 

4-2-1. Recommendation as needed 

(1) Maintenance of filter layer 

� Change of filter media 

� Regeneration of filter media 

� Scooping of surface of filter sand 

� Disinfection of filter layer 

� Check for the underdrain system 

(2) Change of backwash cycle 

(3) Change of back wash and air scouring condition 

� Air scouring time, backwash time and combination washing time 

� Air scouring flow rate, backwash flow rate 

(4) Change of target filtered water quality 

(5) Change of target clarified water quality 

4-2-2. Result of recovery of trouble or mal condition 

(1) Description of mal condition or trouble condition 

(2) Damages to sad filter 

(3) Activity for recovery 

(4) Description of similar case in the past 
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Plant Name: 

Mahalet Marhoom 

W.T.P.

Title 

Rapid Sand Filter 

SOP TAG No. 

MHM-WTP04–MT

1. Introduction 

Maintenance activities for the filter shall be provided as follows; 

   - The filter sand layer 

   - The filter tank 

   - Instrument such as the pressure gauge 

   - Piping and valves 

Maintenance of the filter sand is very important for Mahalet Marhoom IMRP. 

The manganese sand (Green Sand) is coated on surface of greensand or zeolite by oxidized 

manganese layer. 

The manganese and iron in the process water is reacted by the coated surface layer of the 

oxidation sand. The manganese sand requires regeneration periodically because coated 

manganese becomes MnO2 and removed by above reaction. 

Pressure gauges for measuring of inlet and outlet pressure of the filter are use for check of 

clogging condition in the filter media. The poor filtered water is discharged from the filter by 

operation in high differential pressured condition between inlet and outlet pressure. 

The differential pressure shall be less than 0.2 kg/cm2. The pressure gauge is important 

auxiliary instrument for operation of the filter and shall be confirmed usually. 

The valves for the filter are provided to change the working of the filter such as a filtering, a 

backwashing and a pre-filtering. Trouble of the valves will reach to the stop of the filter 

directly. 

2. Criteria for maintenance 

Criteria for the maintenance of rapid sand filter are as follows; 

2-1. Criteria of frequency for maintenance 

(1) Inspection of sand layer 

(2) Replacement of sand layer 

(3) Inspection of underdrain system 

(4) Inspection of control device of filtration rate 

2-2. Criteria for judgment 

(1) Condition of filter sand  

(2) Filtration rate 

(3) Condition of filter backwash 
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3. Maintenance activity 

Monitoring, check and inspection should be conducted in order to judge the necessity of 

recovering activity such as adjustment, repair or replacement. Maintenance activity is divided 

into four (4) items as shown in followings; 

(1) Monitoring and checking during the maintenance work 

(2) Inspection 

(3) Evaluation and analysis of the result of inspection 

(4) Repair or replacement including check after the work 

3-1. Maintenance of filter layer 

Mal condition of filter layer may make filtered water quality worse and shorten the life cycle 

of filter sand. As a result, replacement of filter sand is required in short period. In order to 

avoid above condition, the monitoring and check of filter layer should be conducted 

periodically. 

When the mal condition is detected in filter layer, proper corrective action, such as checking 

for the efficiency of sedimentation process, improvement of backwash cycle, change of filter 

sand or etc, should be conducted. Investigation of filter layer includes following items. 

� Distribution of degree of sand grain 

� Waste degree of filter layer 

� Existence of algae 

� Irregularity of filter layer 

� Existence of crack on the concrete structure 

Maintenance plan of filter layer should be issued, and maintenance activity should be done in 

accordance with above plan. 

3-2. Monitoring and check 

3-2-1. Daily monitoring 

Description Interval 

(1) Check for the filtration rate, head loss of filter layer and filter 

run time 

Daily 

(2) Check for the filtered water quality (turbidity, free residual 

chlorine, pH, alkalinity and etc.) 

Daily 

3-2-2. Periodical inspection 

Description Interval 
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Description Interval 

(1) Check waste adhesion on inside wall, drain trough in filter 

basin

Once 2-6 months 

(2) Check water leak, cracks, damage of filter basin inside  Once 2-3 years 

(3) Check of filter layer quality (waste, effective diameter and, 

uniformity, depth of filter sand layer) 

Once 1-3 years 

(4) Check of moving of the gravel layer Once 1-3 years 

(5) Check working condition of head loss pressure gauge Once 1 year 

(6) Check of condition of under drain Once 10-15 year 

(7) Check of flow rate and time formation for filter washing Once 2-6 months 

(8) Monitoring of filter washing (e.g. flow out of filter media, 

malfunction of filter washing facility, improper condition of 

filter layer after washing such as crater, and so) 

Once 3-4 days 

(9) Check turbidity of water of filter washing waste As needed 

3-2-3. Detail inspection and check (rehabilitation) 

Description Interval 

(1) Refill or change of filter sand As required 

3-3. Evaluation and analysis of inspection result 

Description Criteria 

(1) Check for the aerated water quality 

� Turbidity Less than 5 NTU 

� Residual chlorine More than 1.5 mg/L 

� Ammonia Not detected

(2) Check of head loss of filter layer Less than 2 kgcm
2

(3) Check of filter run time 24 hours 

(4) Check of filtered water quality (turbidity, residual chlorine, pH, alkalinity, etc.) 

� Turbidity 0.5 NTU of less 

� Residual chlorine  0.5 to 1.5 mg/l 

� Aluminum content 0.15 mg/L or less 

� pH, alkalinity, etc. Less than the value 

regulated by Egyptian 

standard for potable 

water quality 

(5) Check for the turbidity of backwash drain 

(6) Depth of sand layer 10% of initial volume 

S2.6-29



MHM-IMRP04-MT Revised version Issued date Page  4of 4 

4. Reports and records 

4-1. Records 

Records for the maintenance of rapid sand filter should include following items; 

(1) Monitoring and visual check 

(2) Inspection 

4-2. Reports 

Reports for the maintenance of rapid sand filter should include following items; 

(1) Periodical maintenance report 

(2) Corrective maintenance report 

(3) Result of recovery of trouble or mal condition 

(4) Recommendation on O&M and improvement of facility 

MHM-IMRP05-OP 
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Plant Name: 

Mahalet Marhoom  

I.M.R.P

Title 

       Chlorination Facility 

SOP TAG No. 

MHM-IMRP05-OP

1. Features of process 

1-1. Function of process 

Two kinds of functions are provided to chlorination facility, one of them is pre-chlorination 

and another is post-chlorination. 

Function of pre-chlorination is to oxidize iron and manganese contained in raw water. 

Function of post-chlorination is to destroy disease causing organics, also called pathogenic 

organics contained in clear water and to make the water continuously disinfected in the 

network until reaching the customer. 

1-2. Impacts of process 

Prior to flowing into the aeration tank, pre-chlorine is dosed into the water at the inlet pipeline. 

Effectiveness of oxidation depends on pH condition of the process water and it is effective in 

high pH. When pH is not high enough to oxidize iron and manganese contained in the water, 

pre-chlorination is not effective for oxidation. 

In addition, for the iron and manganese removal process, free residual chlorine should be kept 

in a sand filter in order to keep activation of green sand.  

Post-chlorination performs disinfection of clear water and the free residual chlorine will 

continue to react with the impurities in the water, such as organic materials and organisms, 

until all the impurities and organisms are destroyed and there is an excess of free residual 

chlorine. 

1-3. Relations with other processes 

Pre-chlorine dosing rate is varied by raw water quality especially iron and manganese 

contained in raw water. Post-chlorination dosing rate is varied by filtered water quality. 

Post-chlorination affects final quality of produced potable water contained free residual 

chlorine concentration. 

1-3-1.Aeration Tank 

Aeration tank is to oxidize the iron and manganese contained in the well water by sprinkling 

water and air blowing. 
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1-3-2.Sand filter 

Filtering process is the final removal process in the iron and manganese removal facility.  

Pre-chlorine dose should be managed to keep free residual chlorine at the filter effluent 0.5 

mg/L or more for the activation of green sand. 

2. Criteria for the operation 

(1) Treatment target of free residual chlorine for water in the transmission line 

1.5 mg/L or more and less than 2.0 mg/L 

(2) Target of residual chlorine for water at the tap of distribution network 

0.5 mg/L or more and less than 1.5 mg/L 

(3) Treatment target of free residual chlorine for filtered water 

0.5 mg/L or more 

3. Procedures for operation under normal condition 

Basically, operation procedures for facility such as chlorine dosing unit should be kept strictly 

according to manufacturer’s recommendations in instruction manuals. 

3-1. Operation of chlorination facility 

Chlorine facility must be operated by persons with certificate of working knowledge and 

skills on handling of chlorine. i.e. persons to operate chlorination facility must be trained on 

chlorine and chlorination facility, and should achieve handling skills on them. 

Common procedures for chlorination facilities 

Handling of calcium hypochlorite 

1. Preparation for Calcium Hypochlorite Solution 

1-1. Storage of calcium hypochlorite 

Calcium hypochlorite is a yellow white solid which has a strong smell of chlorine. It has two 

forms: a dry form and a hydrated form. Calcium hypochlorite should be kept in a cool dry 

place away from any organic material. It is known to undergo self- heating and rapid 

decomposition accompanied by the release of toxic chlorine gas. 

1-2. making calcium hypochlorite solution 

Calcium hypochlorite is manage as ___ % solution for the dosing. The following describes the 

outline of the calcium hypochlorite dissolving procedure: 

1)  Supply water of _____ m
3
 to the tank. 

2)  Use the supplied level gauge to check the water level in the tank. 

3)  When the water supply is completed, put calcium hypochlorite of _____ kg into the tank. 

4)  Start mixing pump to begin the dissolving process. 

5)  When the calcium hypochlorite you put in the tank has been completely dissolved, the 
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dissolving process finishes. 

Startup of calcium hypochlorite dosing pump 

1. Precaution

1-1. A running-in of the pump should be done with the chemical solution already supplied in 

the pump. 

1-2. Starting the pump under no load will lead to a pump failure. 

2. Startup the chlorine dosing 

2-1. Make certain that the pipes and piping components on the incoming line have no foreign 

matters or dirt. 

2-2. Use the oil gauge to see if the pump drive has a specified level of oil. 

2-3. Start the pump and keep it running for three seconds. Check the direction of motor 

rotation. 

2-4. Set the stroke to 0%. 

2-5. Make a running-in for about five minutes with the 0% stroke setting. 

* During the running-in, be sure to check that there is nothing wrong with any part of 

the pump. 

2-6. Set proper stroke and make a running-in 

2-7. During operation, plot stroke settings (25%, 50%, 75%, or 100%) of the stroke adjusting 

dial provided in the calcium hypochlorite dosing pump and actual flow rates on a graph. 

*The relationship between the stroke setting and the actual flow rate should be 

examined on each of the calcium hypochlorite dosing pump. A separate graph should 

be prepared for each pump. 

Shut down of chlorine dosing unit (Taking the facility out of service for an extended period of 

time & preparing the facility to resume operation)

Normally, it seldom occurs to stop the entire chlorine dosing facility. However, this procedure 

will be needed when stopping water feeding or repairing the structure.   

When the facility is taken out of service over one month or longer, impurities contained in the 

calcium hypochlorite solution should grow into scale that is accumulated in the equipment 

and pipes. This will cause malfunction of the facility when operation is resumed. Therefore, it 

is important to thoroughly clean the equipment and piping before taking the facility out of 

service.

1. Before taking the facility out of service for an extended period of time 

1-1. Allow the calcium hypochlorite storage tank to have minimum solution.  

1-2. Stop the dosing of calcium hypochlorite.  

1-3. Clean inside the tanks, dosing pumps, piping, and valves.  

1-4. Turn off the power of the pumps  

1-5. Close all the valves.  

2. Before resuming operation 
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2-1. Operate the valves.  

2-2. Set up the calcium hypochlorite dosing pumps before start-up.   

2-3. Perform the calcium hypochlorite dissolving procedure.   

2-4. Begin a dosing operation.   

     

3-2. Monitoring and visual check 

Monitoring and visual check should be conducted to confirm the proper dosing of Chlorine.  

Check list should be required to ensure the confirmation.  Details and frequency for 

monitoring and check should be referred to O&M schedule. 

1. Calcium hypochlorite storage tank 

� Liquid level in the tank 

� Leakage from the tank, valves and connection parts 

� External damage and corrosion 

2. Calcium hypochlorite dosing pump 

� Dosing flow rate 

� Leakage of alum from pumps 

� External damage and corrosion 

3. Pipe and valve 

� Leak from valves and connection parts 

� External damage and corrosion 

4. Report and record 

4-1. Records 

Records for operation condition include following items; 

(1) Calcium hypochlorite dosing pump 

� Operating condition of pumps 

(2) Records for Chlorine dosing unit 

� Pre-chlorine dosing flow rate 

� Post-chlorine dosing unit dosing flow rate 

4-2. Report 

Reports include following items; 

(1) Consumption tendency of the chlorine 

� Weight of calcium hypochlorite used in each 24-hour period during a month 

� Total consumption of calcium hypochlorite used in a month 

(2) Recommendation on facility 

� Repair and replacement 

� Spare parts should be kept in warehouse 

� Recommendation on modification of the criteria 
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� Recommendation on training for persons 

� Recommendation on review of O&M plan
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Plant Name: 

Mahalet Marhoom  

I.M.R.P

Title 

Chlorination Facility 

SOP TAG No. 

MHM-IMRP05-MT

1. Introduction 

Calcium hypochlorite is a yellow white solid which has a strong smell of chlorine. Calcium 

hypochlorite solution is high corrosive acid liquid. This is key point for maintenance activities 

of chlorine dosing facility. We should avoid leak of calcium hypochlorite solution. If it leaks, 

it is necessary to act early detection and rapid response of repairing. And after repairing, clean 

up around leaked area by water and clean away moisture to keep drying by cloth. 

Calcium hypochlorite is known to help self- heating and rapid decomposition accompanied by 

the release of toxic chlorine gas. Accordingly, it should be kept in a cool dry place away from 

any organic material. 

2. Criteria for maintenance 

Criteria for maintenance are shown as follows: 

(1) Inspection interval for facility or parts should be inspected 

(2) Acceptable limit value for using (Confirmation of expiry date of calcium hypochlorite) 

(3) Interval for replace of facility or parts 

3. Maintenance activity 

3-1. Facilities for maintenance 

(1) Calcium hypochlorite storage tank 

(2) Calcium hypochlorite dosing pump 

(3) Pipes and valves 

3-2. Maintenance activity 

Maintenance activity consists of four (4) kinds of works as follows:

(1) Monitoring and check during working 

(2) Inspection 

(3) Evaluation and analysis regarding result of inspection 

(4) Repair or replacement including check after the evaluation 

Monitoring, check and inspection should be conducted to judge necessity of recovering 

activity such as adjustment, repairing or replacing. 

3-2-1. Monitoring and visual check 

Monitoring and check should be conducted to keep the facility in satisfactory condition 

MHM-IMRP-05-MT Revised version Issued date Page  2of 4 

during operation. Satisfactory condition in the alum dosing facility is required following 

conditions;

� Chlorine flow rate is kept in required amount. 

� Chlorine flow rate should be able to change in required variable range. 

� A foreign substance does not exist in the solution 

� Concentration of solution is kept in required condition. 

� Solution level in a tank is kept in satisfactory condition. 

� Leak of alum does not exist. 

3-2-2. Inspection 

Inspection should be conducted to ensure that facility should go on with satisfactory working. 

Inspection should be required not only by external check but internal check of the facility. In 

inspection the facility should be looked closely at parts especially to check that everything is 

satisfactory. 

Inspection should be conducted periodically and frequency of inspection will be different 

from characteristics of facility or parts by importance, load in working, and possibility of 

occurring of trouble, and so. 

3-2-3. Evaluation and analysis regarding result of inspection 

Evaluation should be conducted by suitable point of view such as cost performance and risk 

assessment and time in working. Hence, preparation of the spare part should be needed before 

maintenance activity. Time of replacing of the part should be recognized by the record of 

maintenance. Early detection of unusual condition and rapid recovery may lead to the 

elongation of the facility life. 

3-2-4. Recovery after inspection 

Chlorine dosing facility cannot stop anytime in working of water treatment. When recovery 

action will be needed after inspection, preparation for recovery without stop of chlorine 

dosing should be planned such as temporary piping. Prospective recovery action will be 

following;

� Change or cleaning of pipe 

� Cleaning inside the tank 

� Repair of leaked part or damaged part 

� Replacement of equipment 

4. Recovery from unusual condition after maintenance activities 

4-1. Expected troubles and trouble shootings 

4-1-1. Unusual condition of facilities and actions for remedy of process control 

Expected unusual conditions are shown below: 
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� Leak of calcium hypochlorite solution 

� Dosing flow rate is unable to control 

� Chlorine is not dosed 

5. Reports and records 

5-1. Records 

5-1-1. Records for maintenance 

Records for maintenance of alum dosing facility should include the following: 

� Calcium hypochlorite storage tank 

� External condition 

� Corrosion, leak and so on 

� Other items 

� Calcium hypochlorite dosing pump 

� External condition 

� Corrosion, leak and so on 

� Other items 

� Pipes and valves 

� Leak of alum solution 

� Looseness of connection part in piping 

� Other items 

5-1-2. Records of recovery 

Records of recovery work after monitoring and check should include the following: 

� Results of recovery work of adjustment, repairing and replacement 

� Results of recovery work of repairing 

� Name of facility and name of part including a No. of facility 

� Indication of location of part in facility by drawing or sketch 

� Reason of repairing 

� Date of repairing 

� Name of person in charge of repairing work 

Contents of records are the same as those of repair work, but the word of “repair” should be 

changed to “replacement”. 

5-1-3. Results of inspection 

Records of inspection should be required as the records of monitoring and check. 

5-2. Reports 

Reports should include as follows: 

5-2-1. Report for recommendation 

(1) Rehabilitation 
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� Repairing or replace 

� List of spare parts that should be required to stock in the plant 

� For supplementation 

� For proposal of newly additional parts 

(2) Upgrading of facility or system 

� Change of capacity, material, and other specifications 

� Addition of facility 

� Modification of facility or system 

� Proposal of preventive maintenance activity to be needed 

4-2-2. Report of maintenance activity 

(1) Annual report 

� Repairing and replace for each facility 

� Trouble and accident 

� Result of corrective maintenance 

� List of consumed spare parts in a year 

(2) Corrective action to prevent the trouble or accident 

MHM-IMRP05 

O & M schedule 

Revised version Issued date Page  1of 1 

Operation and Maintenance Schedule 
D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, AN: As needed 

Name of Facility 
             Frequency 

D W M 3 M 6 M Y AN.

1.Calcium Hypochlorite Storage Tank 

1-1.Check liquid level  

1-2.Check tank and valves for leaks 

1-3.Check waste in the tanks       

1-4.Inspect tank inside for corrosion, waste       

1-5.Inspect tank outside for corrosion      

2.Calcium Hypochlorite Dosing Pump 

2-1.Check oil leakage 

2-2. Inspect pump inside for corrosion, waste       

2-3. Inspect pump outside for corrosion   

2-4. Discharge pressure 

2-5. Set value of adjustable dial for stroke length  

2-6. Noise, vibration and temperature of pump and 

motor 

2-7. Leakage of solution from pump 

2-8.Calibaration

4. Pipe and valve 

4-1.Damage and leakage        

4-2.Clogging inside of pipe      

Plant Name: 

Mahalet Marhoom 

I.M.T.P.

Title of SOP: 

    Chlorination Facility 

SOP TAG No. 

MHM-IMRP05-OP

Kind of Doc. 

O & M Schedule 

Title of Document 

 O & M Schedule

Document No. 

MHM-IMRP05-OPSC-01
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1. Purpose 

This flow chart provides to know procedures on chlorine dosing control. 

2. Application 

Required Steps for Control of Chlorine Dosing Quantity 

3. Preparation 

STEP 0 

Plant Name: 
Mahalet Marhoom  

I.M.R.P 

Title 

Chlorination Facility  –  

Calcium Hypochlorite Dosing Control

SOP TAG No. 
MHM-IMRP05-OPFC-01

Confirm water flow rate in L/sec or m
3
/day Water flow meter 

(well and transmission water)

Check operation numbers of 

pumps 

STEP 1-1

Confirm level of calcium hypochlorite storage tank   

STEP 1-2

Check condition of valves, in opened or closed

STEP 2. Start the Dosing

Open the valves around dosing pump 

Set the Control Target: 

Chlorine flow rate in m
3
/h

Measure the flow rate: 

Read adjustable dial of 

dosing pump 

Order the flow rate change Adjust flow rate to the 

control target 

Change  adjustable dial of 

dosing pump 

Chlorine dosing system is manually controlled. 
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STEP 3. Control the Dosing 

Calculate chlorine dosing flow rate in m
3
/h for target 

flow rate of chlorine 

Followings need to calculate 

� Water flow rate, dosing 

rate

� Density and concentration 

of calcium hypochlorite 

solution will be dosed  

� Density ______ 

1. Water flow rate 

Q: Flow rate (m
3
/day)or (L/s) 

2. Chlorine dosing flow rate 

V: Flow rate (m
3
/h) 

3. Refer to graph for calculation  of calcium 

hypochlorite dosing flow rate 

Open dosing valves in chlorine dosing pipe line  

Confirm and read adjustable dial of calcium 

hypochlorite dosing pump 

Refer to graph of relation between indication of 

adjustable dial and dosing flow rate of dosing pump 
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Plant Name: 

Mahalet Marhoom 

I.M.R.P.

Title 

Potassium Permanganate 

Dosing Facility 

SOP TAG No. 

MHM-IMRP06-OP

1. Features of process 

1-1. Function of process and facility 

If the amount of oxygen in drinking water is low, iron and manganese may stay in the solution. 

Both metals cause dark colors in drinking water that may be harmful to plumbing fixtures and 

laundry. In order to remove iron and manganese, manganese greensand is used as filter media. 

Iron and manganese are removed by contact oxidation directly on the greensand grains. Since 

the oxidizing capability will decrease by continuous contact with iron and manganese, 

manganese green sand should be regenerated with potassium permanganate solution 

periodically. 

Function of potassium permanganate dosing facility consists of two (2) woks as follows: 

(1) Store of potassium permanganate as solid or solution 

(2) Transferring and dosing of potassium permanganate for a restoration of oxidative 

capacity of manganese greensand 

1-2. Impacts of process 

At the end of filter runtime, the manganese greensand is backwashed and then regenerated 

down flow with a solution of potassium permanganate. This will restore the oxidative 

capacity of manganese greensand. It is recommended that regeneration be initiated prior to 

complete exhaustion of the greensand to extend the service life of manganese greensand. 

2. Criteria for operation 

2-1. Storage of potassium permanganate solution

Potassium permanganate is a strong oxidizer and should be carefully handled when preparing 

the feed solution. No byproducts are generated from making the solution. However, this dark 

purple/black crystalline solid can cause serious eye injury, is a skin and inhalation irritant, and 

can be fatal if swallowed. As such, special handling procedures include the use of safety 

goggles, a face shield, dust mask, and wearing impervious gloves, coveralls, and boots to 

minimize skin contact. 

2-2. Making of potassium permanganate solution

Potassium permanganate is managed as ___ % solution for the dosing. The following 

describes the outline of the potassium permanganate dissolving procedure: 

(1)  Supply water of _____ m3 to the tank. 
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(2)  Use the supplied level gauge to check the water level in the tank. 

(3)  When the water supply is completed, put potassium permanganate of _____ kg into the 

tank.

(4)  Start mixing by agitator to begin the dissolving process. 

(5)  When the potassium permanganate you put in the tank has been completely dissolved, 

the dissolving process finishes. 

3. Operation under normal condition 

3-1. Startup of potassium permanganate dosing pump 

3-1.1 Precaution  

(1)  A running-in of the pump should be done with the chemical solution already supplied in 

the pump. 

(2)  Starting the pump under no load will lead to a pump failure. 

3-1.2 Startup the potassium permanganate dosing 

(1)  Make certain that the pipes and piping components on the incoming line have no foreign 

matters or dirt. 

(2)  Use the oil gauge to see if the pump drive has a specified level of oil. 

(3)  Start the pump and keep it running for three seconds. Check the direction of motor 

rotation. 

(4)  Set the stroke to 0%. 

(5)  Make a running-in for about five minutes with the 0% stroke setting. 

* During the running-in, be sure to check that there is nothing wrong with any part of the 

pump. 

(6)  Set proper stroke and make a running-in 

(7)  During operation, plot stroke settings (25%, 50%, 75%, or 100%) of the stroke adjusting 

dial provided in the calcium hypochlorite dosing pump and actual flow rates on a graph. 

* The relationship between the stroke setting and the actual flow rate should be examined 

on each of the calcium hypochlorite dosing pump. A separate graph should be prepared 

for each pump. 

3-1.3 Shut down of potassium permanganate dosing unit  

When the facility is taken out of service over one month or longer, it is important to 

thoroughly clean the equipment and piping before taking the facility out of service.   

� Before taking the facility out of service for an extended period of time 

(1)  Allow the potassium permanganate storage tank to have minimum solution.  

(2)  Stop the dosing of potassium permanganate.  

(3)  Clean inside the tanks, dosing pumps, piping, and valves.  

(4)  Turn off the power of the pumps  

(5)  Close all the valves.  
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� Before resuming operation 

(1)  Operate the valves.  

(2)  Set up the potassium permanganate dosing pumps before start-up.   

(3)  Perform the potassium permanganate dissolving procedure.   

(4)  Begin a dosing operation.   

3-2. Monitoring and visual check 

Monitoring and visual check should be conducted to confirm the proper dosing of potassium 

permanganate. Check list should be required to ensure the confirmation. Details and 

frequency for monitoring and check should be referred to O&M schedule. 

(1) Potassium permanganate solution tank 

� Liquid level in a tank 

� Leakage from tanks, valves and connection parts 

� External damage and corrosion 

(2) Potassium permanganate dosing device 

� Dosing flow rate 

� Leakage of alum from pumps 

� External damage and corrosion 

(5) Pipe and valve 

� Leak from valves and connection parts 

� External damage and corrosion 

3-3. Operation procedures for control of facility 

Controlled item is dosing flow rate of potassium permanganate. Dosing flow rate of 

potassium permanganate is controlled by changing adjustable dial of stroke length manually. 

Controlled potassium permanganate flow rate is not able to monitor. Hence, accuracy of 

potassium permanganate dosing flow rate have to be checked periodically. Accuracy check is 

conducted by validation that difference between consumed solution volume and integrated 

volume calculated by dosing flow rate of metering pump. If difference of above mentioned 

will be 10% or more, pump and/or level meter for solution tank should be checked and took 

maintenance if necessary. This accuracy check is called as calibration activity. 

4. Operation under unusual condition 

Prospective troubles and trouble shootings are as follows: 

(1) Trouble in the common activity 

� Observation of leakage 
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� Observation of external damage or corrosion 

(2) Trouble in the activity of storage 

� Waste of potassium permanganate solution  

� Unusual reducing of storage volume 

(4) Trouble in the activity of adjusting of dosing 

� Clogging of inside of pipe or valve 

� Clogging of flow meter 

� Insufficient of dosing 

� Damage of the control valve 

� Leak of potassium permanganate 

5. Reports and records 

5-1. Records 

Records should include the following: 

(1) Daily record 

� Dosing rate and flow rate of potassium permanganate 

� Solution level  

� potassium permanganate storage tanks 

(2) Other record 

� Concentration of solution 

5-2. Reports 

Reports should include the following: 

(1) Consumption data of potassium permanganate 

� Weight of potassium permanganate used each 24-hour period during a month 

� Total weight of potassium permanganate used for a month 

(2) Recommendation on facility 

� Rehabilitation and upgrading 

� Repairing 

� Replacement 

� Additional facility 

� Spare parts should be stored 

(3) Recommendation on modification of the criteria 

(4) Recommendation on training for persons 

(5) Recommendation on review of O&M plan 

(6) Supplying of materials for review of water quality control plan 

MHM-IMRP06-MT Revised version Issued date Page  1of 4 

Plant Name: 

Mahalet Marhoom 

I.M.R.P.

Title 

Potassium Permanganate 

Dosing Facility 

SOP TAG No. 

MHM-IMRP06-MT

1. Introduction 

In Mahalet Marhoom IMRP, Manganese Greensand is used as sand filter media. Manganese 

greensand is a granular filter media processed from glauconitic greensand.  Used in a closed 

pressure-type filtration system, manganese greensand will remove iron and manganese to 

required levels. Iron and manganese are removed by contact oxidation directly on the 

greensand grains. At the end of filter runtime, the unit is backwashed and then regenerated 

down flow with a solution of potassium permanganate. This will restore the oxidative 

capacity of manganese greensand. It is recommended that regeneration be initiated prior to 

complete exhaustion of the greensand to extend the service life of manganese greensand. 

Potassium permanganate is a strong oxidizer and should be carefully handled when preparing 

the feed solution. As an oxidizer, potassium permanganate rapidly stains virtually any organic 

material such as skin, paper, and clothing. In addition, solid potassium permanganate is a 

strong oxidizer and thus should be kept separated from oxidizable substances. 

2. Criteria for maintenance 

Criteria for maintenance are shown as follows: 

(1) Inspection interval for facility or parts should be inspected 

(2) Acceptable limit value for using (Confirmation of expiry date of potassium 

permanganate) 

(3) Interval for replace of facility or parts 

3. Maintenance activity 

3-1. Facilities for maintenance 

(1) Potassium permanganate storage tank 

(2) Potassium permanganate dosing pump 

(3) Pipes and valves 

3-2. Maintenance activity 

Maintenance activity consists of four (4) kinds of works as follows:

(1) Monitoring and check during working 

(2) Inspection 

(3) Evaluation and analysis regarding result of inspection 
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(4) Repair or replacement including check after the evaluation 

Monitoring, check and inspection should be conducted to judge necessity of recovering 

activity such as adjustment, repairing or replacing. 

3-2-1. Monitoring and visual check 

Monitoring and check should be conducted to keep the facility in satisfactory condition 

during operation. Satisfactory condition in the alum dosing facility is required following 

conditions;

� Potassium permanganate dosing flow rate is kept in required amount. 

� A foreign substance does not exist in the solution 

� Concentration of solution is kept in required condition. 

� Solution level in a tank is kept in satisfactory condition. 

� Leak of potassium permanganate does not exist. 

3-2-2. Inspection 

Inspection should be conducted to ensure that facility should go on with satisfactory working. 

Inspection should be required not only by external check but internal check of the facility. In 

inspection the facility should be looked closely at parts especially to check that everything is 

satisfactory. 

Inspection should be conducted periodically and frequency of inspection will be different 

from characteristics of facility or parts by importance, load in working, and possibility of 

occurring of trouble, and so. 

3-2-3. Evaluation and analysis regarding result of inspection 

Evaluation should be conducted by suitable point of view such as cost performance and risk 

assessment and time in working. Hence, preparation of the spare part should be needed before 

maintenance activity. Time of replacing of the part should be recognized by the record of 

maintenance. Early detection of unusual condition and rapid recovery may lead to the 

elongation of the facility life. 

3-2-4. Recovery after inspection 

Prospective recovery action after inspection will be following; 

� Change or cleaning of valve 

� Change or cleaning of pipe 

� Cleaning in the tank 

� Repair of leaked part or damaged part 

� Cleaning of the flow meter 

� Repaint to prevent corrosion 

� Replacement of equipment 
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4. Recovery from unusual condition after maintenance activities 

4-1. Expected troubles and trouble shootings 

4-1-1. Unusual condition of facilities and actions for remedy of process control 

Expected unusual conditions are shown below: 

� Leak of potassium permanganate 

� Dosing flow rate is unable to control 

� Potassium permanganate is not dosed 

5. Reports and records 

5-1. Records 

5-1-1. Records for maintenance 

Records for maintenance of alum dosing facility should include the following: 

� Potassium permanganate storage tank 

� External condition 

� Corrosion, leak and so on 

� Other items 

� Potassium permanganate dosing pump 

� External condition 

� Corrosion, leak and so on 

� Other items 

� Pipes and valves 

� Leak of alum solution 

� Looseness of connection part in piping 

� Other items 

5-1-2. Records of recovery 

Records of recovery work after monitoring and check should include the following: 

� Results of recovery work of adjustment, repairing and replacement 

� Stop position of inlet valve with ball tap for attached tank 

� Results of recovery work of repairing 

� Name of facility and name of part including a No. of facility 

� Indication of location of part in facility by drawing or sketch 

� Reason of repairing 

� Date of repairing 

� Name of person in charge of repairing work 

Contents of records are the same as those of repair work, but the word of “repair” should be 

changed to “replacement”. 

5-1-3. Results of inspection 

Records of inspection should be required as the records of monitoring and check. 
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5-2. Reports 

Reports should include as follows: 

5-2-1. Report for recommendation 

(1) Rehabilitation 

� Repairing or replace 

� List of spare parts that should be required to stock in the plant 

� For supplementation 

� For proposal of newly additional parts 

(2) Upgrading of facility or system 

� Change of capacity, material, and other specifications 

� Addition of facility 

� Modification of facility or system 

� Proposal of preventive maintenance activity to be needed 

4-2-2. Report of maintenance activity 

(1) Annual report 

� Repairing and replace for each facility 

� Trouble and accident 

� Result of corrective maintenance 

� List of consumed spare parts in a year 

(2) Corrective action to prevent the trouble or accident 

MHM-IMRP06 

O & M schedule 

Revised version Issued date Page  1of 1 

Operation and Maintenance Schedule 
D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, AN: As needed 

Name of Facility 
             Frequency 

D W M 3 M 6 M Y AN.

1.Potassium Permanganate Storage Tank 

1-1.Check liquid level in duty and in standby  

1-2.Check tank and valves for leaks 

1-3.Check waste in the tanks       

1-4.Inspect tank inside for corrosion, waste        

1-5.Inspect tank outside for corrosion      

2.Potassium Permanganate Dosing Pump 

2-1.Check oil leakage 

2-2. Inspect pump inside for corrosion, waste       

2-3. Inspect pump outside for corrosion   

2-4. Discharge pressure 

2-5. Set value of adjustable dial for stroke length  

2-6. Noise, vibration and temperature of pump and 

motor 

2-7. Leakage of solution from pump 

2-8.Calibaration

4. Pipe and valve 

4-1.Damage and leakage        

4-2.Clogging inside of pipe      

Plant Name: 

Mahalet Marhoom 

I.M.R.P.

Title of SOP: 

Potassium Permanganate  

Dosing Facility 

SOP TAG No. 

MHM-IMRP06-OP

Kind of Doc. 

O & M Schedule 

Title of Document 

 O & M Schedule

Document No. 

MHM-IMRP06-OPSC-01
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Plant Name: 

Mahalet Marhoom 

Title 

Power Transformer 

SOP TAG No. 

MAH-WTP17-01OP

Issued  Developed by  Signature

Revised  Approved by  Signature

MAH WTP 17-01 Power Transformers   MAH WTP 17-05 Cabling 

MAH WTP 17-02 Generator  MAH WTP 17-06 Batteries  

MAH WTP 17-03 0.4KV Main Switch Gear MAH WTP 17-07 Reactive Power Control

MAH WTP 17-04 Low voltage Motors MAH WTP 17-08 General lighting 

1. Introduction 

In Mahalet Marhoom Facility there is one step down transformer 500 KVA 11/0.4 KV  

2. Features of process 

2-1.Function of process 

 The transformer in Mahalet Marhoom plant is used to convert 11KV to 0.4KV which 

required by the loads of the plant. 

3. Criteria for Operation 

The transformer is preferred to operate at the point of maximum efficiency which occurs 

when the transformer is operated around 80% from its rated.  

4. Operation under normal condition 

Under normal condition the plant are supplied from the electric utility through the 

transformer while the generator is standby. During the normal operation, the following 

items should be checked. 

1. The circuit breaker of the generator which exists in the generator panel is switched 

off 

2. The manual tie switch in the main low voltage panel should be positioned in the 

direction of transformer.  

Main low voltage panel

Trans. 

Income Feeder

MAH-WTP17-01 OP Revised version Issued date Page  2of 2 

5. Operation under up normal condition

In case that the electric power from the utility is switched off the standby generator will be 

operated according to the following sequence: 

1. Put the tie switch in the off position (No connection neither to transformer nor to 

generator )  

2. Start the standby generator according to the procedure mentioned in generator SOP. 

3. Switch on the generator circuit breaker in the generator panel. 

4. Change the position of the tie switch to the direction of generator operation.  

5. Start connecting the loads gradually. 
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Plant Name: 

Mahalet Marhoom 

Title 

Power Transformer 

SOP TAG No. 

MAH-WTP17-01 MT

Issued  Developed by  Signature

Revised  Approved by  Signature

MAH WTP 17-01 Power Transformers   MAH WTP 17-05 Cabling 

MAH WTP 17-02 Generator  MAH WTP 17-06 Batteries  

MAH WTP 17-03 0.4KV Main Switch Gear MAH WTP 17-07 Reactive Power Control

MAH WTP 17-04 Low voltage Motors MAH WTP 17-08 General lighting 

1. Construction

The main parts of the transformers are:  

� The primary winding 

� The secondary winding 

� The metal tank 

� The oil 

� The oil reservoir   

� The radiators 

� The Buchholz relay 

� Oil level indicator 

� Tap changer 

� insulators & bushings 

� Silica jell 

2. Maintenance activity 
The transformer in Mahalet Marhoom is located outside the plant and it is used to feed the plant 

and other domestic loads. So most of maintenance activity is ordered to be done by the electric 

company.  

Maintenance activity consists of 3 kinds of working as follow: 

1- Monitoring, checking and recording 

2- Evaluate and analyze results of monitoring and inspection 

3- Routine maintenance. 

2.1 Monitoring, checking and recording

Activity of Monitoring, checking and recording should be done according to the 

maintenance schedule, MAH-WTP17-01MT.  

2.2 Evaluate and analyze results of monitoring and inspection 

Generally, from the monitoring and visual inspection we can recognize the corrective 

actions needed for the efficient operation of the transformer.  

2.3 Routine maintenance 
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     This is the most important item we have to follow to keep the power transformer unit in 

good conditions. The routine maintenance is consisting of groups of individual steps 

which are classified to be done in certain periods according to MAH-WTP17-01 MT.

3. Report and record 

3-1.Record

The Activity of monitoring and visual check should be recorded in the recording sheet 

MAH-WTP17-01QC01.

3-2. Report 

3-2-1. Routine maintenance report:  

The activities of routine maintenance should be reported according the format 

MAH-WTP17-QC02

3-2-2. Trouble History report:  

Any troubles occurs in the transformer or in its protection which happen during the operation 

of the transformer should be collected in trouble history sheet MAH-WTP17-QC03.

Operational and Maintenance Schedule (MAH-WTP17-01MT) 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y 2Y

1.  Record current and voltage readings 

1-1.Record secondary voltage       

1-2.Record secondary current      

2. Inspect silica jell

2-1. Inspect the color of the silica jell. Change or dry 

if its color is changed. 
     

2-2. Change the silica jell if it is contaminated with 

oil.
     

3. Check oil level  

3-1.Check that the oil level is between the sign of 

20C and Max. Sign– refill with fresh oil if required. 

    

3-2.The oil level must not exceed the maximum sign 

when the transformer running at full load.  

    

4. Check for oil leakage 

4-1. Check the oil leak from tank, radiators and oil 

discharge valve.  

   

5. Inspect and clean bushings and transformer 

MAH-WTP17-01MT Revised version Issued date Page  3of 7 

4. Tools required for routine maintenance 

1) Air blower 

2) Open & Closed Wrenches

3) Megger 5000 and 500 volt DC

4) Air dryer

5. Materials required for routine maintenance 

1) Sateen

2) Transformer oil 

surface.

5-1. Check the medium voltage and low voltage 

insulator from any cracks. Clean with suitable sateen.  

    

5-2. Clean with suitable sateen, the transformer 

surface and radiators 

    

6. Check oil dielectric strength 

6-1. Check the oil dielectric strength by the use of oil 

tester.  

     

7. Tap changer 

7-1. Inspect condition of external tap changer drive 

shaft, tighten all couplings and bolted connections  

     

7-2. It is important to perform a complete tap changer 

(electrical operation) from highest to lowest step and 

back to the position it was found in, this action will 

clean all internal contacts of the tap changer  

     

8. Oil filtration 

8-1. When the dielectric strength of the oil is lowered, 

the oil should be filtered using oil filtration unit. 

   

12-2. Re check the oil dielectric strength       

9. Measure the winding insulation resistance 

9-1. Measure the insulation resistance between short 

circuit primary to short circuit secondary 

     

9-2. Measure the insulation resistance between short 

circuit primary to earth 

     

9-3. Measure the insulation resistance between 

short circuit secondary to earth 
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Plant Name: 

Mahalet Marhoom

Title 

Emergency Generator 

SOP TAG No. 

MAH-WTP17-02OP

MAH WTP 17-01 Power Transformers   MAH WTP 17-05 Cabling 

MAH WTP 17-02 Generator  MAH WTP 17-06 Batteries  

MAH WTP 17-03 0.4KV Main Switch Gear MAH WTP 17-07 Reactive Power Control

MAH WTP 17-04 Low voltage Motors MAH WTP 17-08 General lighting 

1. Features of process 

1-1. Function of process 

The function of emergency generator is to provide the electrical power to the water treatment 

facility, i.e. the emergency generator is the power supply unit for blackout. The purpose of the 

emergency generator is to provide the electrical power for a minimum of facility operation.  

1-2. Impacts of process 

The emergency generator is used in only emergency situation, and it has independent function 

different from the water treatment process.  

The emergency generator has to operate in emergency situation and provide the electrical

power certainly in emergency. Therefore the periodical operation, despite the normal 

condition, should be required in order to secure the function and reliability of the equipment 

to avoid the fault of the operation in that case. 

1-3. Relations between other processes 

(1) Operation object of the emergency generator 

Existing generator covers 50% of the required power to the facility, in order to avoid damage 

of the generator or electrical facility in the plant. 

2. Criteria for operation 

2-1. Operation Method 

Emergency generator operates by manual operation. 

Emergency generator starts and stops by switch on-off operation at the generator or the 

independent control panel after the detection of emergency situation, such as blackout.  

2-2. Monitoring-required items  

Monitoring-required item during the generator operation is as follows; 

� Generating output power and generating voltage 

� Temperature and pressure of cooling water 
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� Lubricant pressure 

� Starting and stopping time  

From start to top speed: Approx.. 10 sec. 

To Full load: Approx.. 10 sec. 

Total time: Approx. 20 sec. 

� Rotating speed.  

2-3. Periodical commissioning 

In order to avoid the fault operation in emergency situation, function and reliability of the 

generator should be checked by periodical commissioning. Commissioning should be 

conducted more than 30 minutes by actual load or dummy load.

3. Operation condition 

3-1. General Start-up procedures 

3-1-1. Start-up 

General start-up procedure for the emergency generator is as shown in following Chart. 

3-1-2. Shutdown 

1- Check over engine. Check oil in engine, day 
tank and cooling water level 

2- Check that the generator main circuit breaker 
is switched off. 
� Above items should be checked 

periodically in preparation for the emergency 
case. 

Operate the engine unit by the starting of 
electrical motor. 

By engine ignition, shift up the gear and speed up the 
revolution 

1- Connect the Gen. CB in the generator panel 
then the Gen. CB in the main low voltage 
panel.

2- Start the load connection gradually. 
3- Check that the generator current does not 

exceed its rated value.  
4- Record Gen. Power, current, voltage, 

frequency. 

Preparation

Engine starting 

Ignite the Engine 

Rated revolution 

Load connection 

Check that the generator output voltage and 

frequency reached their rated values. 
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After restoration of power, stop the emergency generator operation and changeover the power 

source to commercial power. 

3-1-2-1 General Shutdown Procedures: 

1. Turn of the loads gradually  

2. Disconnect the generator CB in the main low voltage panel by moving the tie switch 

from the position of generator operation to the transformer operation position. 

3. Disconnect the generator CB in the generator panel. 

4. Keep the generator running for several minutes (5 minuits) at no load to cool down 

before shut off. 

5. Turn off the generator. 

6. Record the stopping time.  

3-1-2-2 Emergency Shutdown.

If an emergency or up normal conditions happens during the operation of the generator, 

the generator can be turned off by pushing the emergency stop switch.  

3-2. Fuel storage system 

Emergency generator has fuel storage tanks for long-time operation. Emergency generator 

requires certain operation against the emergency situation, such as sudden blackout. 

Accordingly, emergency generator shall have fuel tanks. It is divided into 2 items, which are 

weekly tank and monthly tank, by the purpose of fuel provision. Run time of the generator is 

expected for 3 hours during blackout. The monthly tank having storage capacity of 90 hours, 

whose storage day is for 30 days, stores the fuel. Fuel is transferred to the daily tank. Then the 

daily tank having storage capacity of 21 hours, whose storage day is for 7 days, provides fuel 

to the emergency generator. 

3-3. Starting system 

Engine unit operates by the electrical starting mechanism. Power source of this mechanism is 

battery. Therefore the periodical check of battery charging is required as shown in the 

maintenance list.  

4. Operation under unusual condition 

4-1. Expected troubles and trouble shootings 

(1) Malfunctioning of starting mechanism 

(2) Engine revolution doesn’t reach to rated revolution 

(3) Shortage of output of power generation 

(4) Abnormal heating of the engine 

(5) Sudden stoppage of the engine 
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(6) Abnormal exhaust (Abnormal color of exhaust gas) 

Trouble shooting is attached at the close of this chapter.

4-2. Trouble in the past and cause, background and events for recovery 

Table 1  Trouble Shooting for the Emergency Generator Operation 

No. Predicted Trouble Cause Remedy

1
Malfunctioning of 
starting mechanism

Low battery  Battery charge  

Breakage of starting motor  Repair or replacement of the 
equipment 

1) Shortage of fuel 

2) Aeration in a fuel pipe 

1) Provide a fuel 

2) Air release 

Breakage of the control unit Repair or replacement of control 
unit 

2
Engine revolution 
doesn’t reach to rated 
revolution

Clogging of fuel filter Drain and clean the fuel filter 

Malfunction of the electrical 
governor system and fuel injection 
pump 

Checking for the governor or 
injection pump or replacement 
of the equipment 

Aeration in a fuel pipe Air release 

Water mixing in a fuel pipe Change a fuel 

Using a fuel of low quality Change a fuel of good quality 

3
Shortage of output of 
power generation

Clogging of fuel filter Drain and clean the filter 

Malfunction of fuel transfer 
system composed of pump, nozzle 
and pipe 

Checking or replacement of 
each equipment  

Shortage of air-intake amount Clean the air filter 

Malfunction of the electrical 
governor system and fuel injection 
pump 

Checking for the governor or 
injection pump or replacement 
of the equipment 

Degradation of compression 
pressure by piston 

1) Replacement of the piston 
ring

2) Replacement of valve sheet 
and spring unit for air valves

3) Checking for the loosen of 
fixing bolts 

Overload Arrange the load properly 

4
Abnormal heating of 
the engine

Overload Arrange the load properly 

1) Shortage of cooling water  

2) Leakage from the radiator 

1) Checking for the amount of 
cooling water 

2) Checking or replacement of 
radiator

1) Shortage of lubricant 1) Refill the lubricant 
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No. Predicted Trouble Cause Remedy

2) Using lubricant of low quality

3) Degradation of lubricant 
feeding pressure 

2) Change of lubricant of good 
quality 

3) Checking or replacement of 
lubricant feeding pump 

5
Sudden stoppage of 
the engine

Lack of a fuel  Refuel 

Aeration in a fuel pipe Air release 

Breakage of electrical governor 
system 

Replacement of governor 
system 

6
Abnormal exhaust 
(Abnormal color of 
exhaust gas)

Overload or light load Arrange the load properly 

Using a fuel of low quality Change a fuel of good quality 

1) Shortage of lubricant 

2) Degradation of lubricant 
feeding pressure 

1) Refill the lubricant 

2) Checking or replacement of 
lubricant feeding pump 

Note)
These troubles should be detected during periodical commissioning. In case that trouble is detected, it 
should be remedied as soon as possible in preparation for the emergency situation. 

S2.6-33
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Plant Name: 

Mahalet Marhoom

Title 

Emergency Generator 

SOP TAG No. 

MAH-WTP17-02MT

MAH WTP 17-01 Power Transformers   MAH WTP 17-05 Cabling 

MAH WTP 17-02 Generator  MAH WTP 17-06 Batteries  

MAH WTP 17-03 0.4KV Main Switch Gear MAH WTP 17-07 Reactive Power Control

MAH WTP 17-04 Low voltage Motors MAH WTP 17-08 General lighting 

1. Component of the Generator 

The generator consists of two (2) main components as engine unit and generation unit.  

Auxiliary components generally include the following systems for the following services: 

� Fuel feeding system 

� Lubricant feeding system 

� Starting mechanism 

� Air-intake and exhaust system 

� Cooling water circulation system 

Maintenance activity for the emergency generator should be conducted to main components 

and auxiliary components. 

2. Criteria for maintenance 

The emergency generator is installed in preparation for the emergency situation, such as 

sudden blackout, and it provides electrical power to the equipment and security apparatus in 

above situation. 

Therefore the emergency generator is one of most important facility to avoid the expansion of 

accidents or disasters. 

Although the maintenance work for the emergency generator is neglected because it is resting 

the operation in normal condition in a facility, periodical maintenance is required more than 

the equipment operating in normal condition, in order to fulfill the function in emergency 

situation. 

3. Maintenance activity 

Periodical check and commissioning should be required to keep the generator in proper 

working. Maintenance activity shown herein means activity for the routine maintenance.   

Maintenance activity consists of two (2) kinds of working components as follows: 

(1) Daily external checking 

(2) Periodical commissioning 

3-1. Inspection and maintenance
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Inspection and maintenance item is as shown in following table. 

Table 1 Inspection and maintenance List

Classification Objective system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Regular
Check

Appearance Deterioration ��     

Oil leakage �     

Water leakage  �     

Fuel capacity in a service tank �     

General condition Abnormal vibration     �

Abnormal odor    �

Abnormal noise    �

Abnormal temperature    �

Abnormal revolution    �

Abnormal pressure    �

Indication of gages    �

Starting
mechanism 

Check the battery capacity �    

Check the electrolyte density of 

the lead acid battery.  
�   

Check the electrolyte level. 

Refill if necessary.  
�   

Remove any salts created at the 

battery pins. 
�   

Check the cables of the battery 

and cable leads. 
�   

Check the cable connection 

between battery and starter. 
�   

Check the integrity and the 

output voltage of the battery 

charger. 

�   

Fuel feeding 
system 

Fuel capacity    �

Abnormal heart of fuel pump     �

Fuel pressure     �

Filter cleaning    �

Fuel consumption    �

Lubricant feeding 
system 

Lubricant leakage    �

Lubricant pollution    �
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Classification Objective system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Lubricant pressure     ��

Filter cleaning    �

Cooling water 
circulation system 

Leakage from cooling water 
pipe

�

Cooling water temperature    �

Function of cooling water 
pump 

�

Leakage from radiator and 
water tank 

�

Air-intake and 
exhaust system 

Color of exhaust gas  
�

Generator Use air blower and sateen to 
remove dust from the exterior 
of generator unit.  

�

Check for excessive vibration, 
noise and temperature. 

�

Check the operation of all 
measuring devices (voltmeter, 
ammeter and frequency meter).

�

Check all indicating lamps. 
Replace if required 

�

Check all alarms on the control 
panels.

�

Tighten all bolts and nuts inside 
generator panel (terminals of 
power and control cables). 

�   

Inspect for corrosion and 
remove it by suitable emery.  

�   

Open the two side shields of the 
exciter unit. Use air blower to 
clean the stator winding, rotor 
winding and diodes.  

�   

Check and clean the control 
panel, relays and circuit 
breaker. 

�   

Check the emergency stop of 
the generator. 

�   

Check earthing connection. 
Tighten all bolts and nuts in the 
earthing circuit.  

�   

Check the operation of the fuel 
pump motor. 

�   
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Classification Objective system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Check the continuity of 
earthing loop. 

��

Check the calibration of all 
meters 

�

Check the generator protections 
(over voltage, under 
voltage,….)

�

Periodical
Maintenance

Fuel feeding 
system 

Condition of fuel pump (oil 
capacity) 

�

Condition of fuel injection 
system 

�

Lubricant feeding 
system 

Refilling or exchange of 
lubricant

�

Condition of pressure regulator     �

Cooling water 
circulation system 

Condition of cooling water 
pump (replacement of 
consumable parts) 

�

Generator Measure the insulation 
resistance of the generator 
winding using megger. 

�

Measure the polarization index 
of generator stator winding 

�

Measure the insulation 
resistance of the exciter 
winding and determine its 
polarization index. 

�

Measure the resistance of the 
stator winding, compare with 
the reference values. 

�

Measure the earthing 
resistance.  

�

Clean the bearing of the 
generator at both sides then 
lubricate them by shell alvania 
3.

�

�

Indicator Replacement or calibration of 
instruments

�

Control system Checking for protection relay     �

4. Reports and records 

4-1. Records 
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Records should include the following: 

� Result of inspection 

� Result of periodical commissioning 

4-2. Reports 

Reports should include the following: 

(1) Rehabilitation 

� Repairing or replace 

� List of spare parts that should be required to stock in the plant 

(2) Upgrading of facility or system 

� Modification of the system 
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Introduction 

The low voltage switch gear is consisting generally from the following parts: 

� The Moulded Case Circuit Breakers 

� Miniature Circuit Breakers 

� Current Transformer 

� Signaling and instrumentation 

� Protection devices 

� Enclosure

� Bus bar 

1. Importance of the switch gear 

The switch gear could be considered as the means to connect the electrical power through 

the cables to the loads. The switch gear control the consumer condition, either to be 

running or stopped. The switch gear also execute the tripping orders (signals) from the 

protection devices and the circuit breaker disconnect the faulty section from the electric 

network

3. Maintenance activity 
Inspection, monitoring, recording, testing and replacement should be carried out to the low voltage 

panels to keep them in good operating condition.  

  Maintenance activity consists of 3 kinds of working as follow: 

� Monitoring and recording activity 

� Results analysis and the healthy criteria 

� Routine maintenance 

3.1 Monitoring and recording

This includes the daily visual inspection and general observation of the unit. This is 

accompanied by recording activity during certain periodicity for all the parameters 

which judge the condition of the unit such as volt, ampere, power, tripping… 

The activity of monitoring and visual check should be recorded in the recording sheet 
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MAH-WTP17-03QC01 and MAH-WTP17-03QC02.

3.2 Results analysis and the healthy criteria 

The recorded data are analyzed and compared with the previous healthy records to 

determine the required corrective maintenance. 

3.3 Routine maintenance 

This is the most important item we have to follow to keep the switch gear unit as much 

as possible close to initial running of the system. The routine maintenance is consisting 

of groups of individual steps which are classified to be done in certain periods as shown 

in MAH-WTP17-03 MT.

Operational and Maintenance Schedule (MAH-WTP17-03MT) 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

Activity

D W M 3M 6M Y AN

1. General Check of panels  

1-1. Check the operation of power supply indicating 

lamps (red, green and yellow) 

1-2. Check the operation of ON, OFF and trip 

indicating Lamps of all circuit breakers  

1-3. Check the operation all measuring meters (volt, 

current, Pf and power meters) 

1-4.Check for unusual noise especially in the 

contactors and relays. 

2. Check for overheating in:  

2-1. Contacts of the circuit breaker and contactors. 

2-2 At the connection points between cables and bus 

bars

3. Check insulating parts 

3-1. Visual check that there is no cracks or damage to 

the insulators inside the panels. 

4. Clean the different parts of the panel. 

4-1. By the use of air blower, clean the panel and 

equipment generally. 

4-2. By using spray clean the contacts of the all 

contactors.

5. Check the panel IP 

5-1 Check the security of panel doors      

5-2 Check the IP of all openings of incoming and     
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4. Tools required for routine maintenance 
1) Air blower 

2) Open & Closed Wrenches

3) Avometer

5. Materials required for routine maintenance 

1) Fine emery

2) Sateen

3) Solvent – carbon tetra chloride

outgoing cables.  

6.Check wiring connections

6-1. Check all cable connections to C.B., contactors 

and bus bars. Tighten connection if needed. 

6-2. Check and tighten all wiring connections in the 

control circuit. 

6-3.Check earthing connections – Tighten and secure      

6-4.Check connections of C.Ts, P.Ts and 

instrumentation

Note: Don’t open the secondary circuit of the 

energized current transformer, since this will lead to 

the damage of the current transformer. 

7. Check settings of the protection devices 

7-1. Check the setting of over current protection        

7-2.Check the settings of the under voltage and over 

voltage protections 

   

7-3. Check the operation of phase failure protection        

7-4. Check the operation of phase sequence 

protection. 
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1. Introduction 

In Mahelet Marhoom iron and manganese removal plant there are the following main pumps: 

Type power Starting method 

1 Submersible Pump 50 HP Stare delta 

2 Horizontal Pump 

No.1

50HP Stare delta 

3 Horizontal Pump 

No.2

60 HP Stare delta 

2. Criteria for operation. 

The criterion of operation should achieve the balance operation between pumps such that each 

pump is operated for the same period. The switching between pumps is chosen to be 

conducted daily. The choice of the operating pumps is depend on the operating schedule of 

the pumps and also depend on maintenance activity. 

2-1. Operating Schedule for submersible pump. 

In Mahalet Marhoom plant, one or two pumps are operated depending on the demand.  

The operating schedule of the pumps is listed in MAH-WTP17-04OP01, in this 

operating schedule two pumps are chosen to operate in the same time and in case of low 

demand periods one pump of them is disconnected.     

3. Operation procedure for horizontal pumps  

4-1. Startup and shutdown procedures 

4-1-1. Pre-start check 

Pump operated should be selected and the following should be checked: 

(1) Valves in suction pipeline should be opened fully. 
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(3) Valves in discharge pipeline should be closed before starting operation. 

(4) Power should be supplied to electrical switch board. 

4-1-2. Startup 

(1) Operate the preparation pump  

(2) Start the pump from the switch board 

(3) Open the discharge valve gradually until the pressure of discharge water reaches the 

required value. In the same time check the current meter reading, it should not exceed 

the rated value. 

(4) Check unusual noise, vibration, temperature rise and water leakage 

(5) Check condition of water leakage from part of gland packing in stuffing box 

(6) Adjust tightening of gland packing as required 

(7) Record the current and voltage meter.   

4-1-3. Shutdown 

(1) Close the discharge valve gradually. 

(2) Push stop button on switch board to stop pump. 

4. Operation procedure for submersible pump  

The operation of submersible pump is the same as the operating procedure of the horizontal 

pump except that it does not need preparation. 

Note:

Any unusual operating condition of the pump should be recorded in notice column of the 

operating schedule MAH-WTP17-04OP01 
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1. Introduction 

The Low voltage motor is consisting generally from the following parts: 

� Wound stator 

� Housing

� Rotor

� Drive end shield 

� Non drive end shield 

� Fan

� Bearings

� Stator terminal box 

2. Importance motor 

The motor shaft rotation can be used to drive any required loads such as water pumps and 

oil pumps to transfer the fluid from one place to another required place through pipelines. 

3. Maintenance activity 
Inspection, checking, monitoring, recording, testing and replacement should be carried out to keep 

the motor as per initial running after the commissioning process.      

  Maintenance activity consists of 4 kinds of working as follow: 

1- Monitoring, checking and inspection 

2- Evaluate and analyze results of monitoring and inspection 

3- Recovery e.g., repairing, replace, supply or change of defected parts. 

4- Routine maintenance. 

3.1 Monitoring and recording

This includes the daily visual inspection and general observation of the unit parameters 

such as current, volt, noise, vibration… 
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3.2 Analyzing the results of monitoring and inspection

The analysis of the results of inspection and recording activity may help in expecting 

the occurrence of any future fault and hence the maintenance or repair action should 

take place to avoid this fault.  

3.3 Defected parts replacement 

This item is also very important for the continuity of the system running. Each motor has 

recommended spare parts which are listed by the manufacturer. This spare parts list 

should be taken in account to be purchased for a certain period to be available in stores 

once needed.   

3.4 Routine maintenance 

     The routine maintenance is consisting of groups of individual steps which are 

classified to be done in certain periods as shown in MAH-WTP17-04 MT 

4. Report and record 

4-1.Record

The Activity of monitoring and visual check should be recorded according to the schedule 

MAH-WTP17-04QC01and MAH-WTP17-04QC02.

4-2. Report 

4-2-1. Routine maintenance report:  

The activities of routine maintenance should be reported according the format 

MAH-WTP17-QC03.

4-2-2. Trouble History report:  

Troubles happened during the operation of the motor pumps should be collected in trouble 

history sheet MAH-WTP17-QC04.
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Operational and Maintenance Schedule (MAH-WTP17-04MT) 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1. Check and record temperatures, noise, vibrations, 

current and voltage

1-1. Check and record the load current and  Check and 

the supply voltage of each motor  

     

1-2. Check for excessive vibration       

1-3. Check for over temperature       

2. Remove all dirt and corrosion from the exterior of 

the unit 

2-1.By the use of air blower, remove all dust in the 

motor unit. 

2-2.By the use of sateen, remove the dirt from the 

exterior of the unit.  

2-3.Inspect for corrosion, remove rust by suitable 

emery and repaint. 

3. Check stator terminal connections / insulators 

clean and secure 

3-1. Check stator terminal connections, clean and 

secure 

   

3-2. Check the insulator from cracks or damage. Clean 

and secure 

   

3-3. Check the integrity of the conduit and the power 

cable gland. 

   

4. Grease bearings 

4-1. Grease bearing at both drive end and non drive end 

by using shell alvania 3 

      

5. Check earthing connections     

5-1. Clean the earth terminal from dirt if found.        

5-2.Tighten the bolts and nuts of the earth connection.         

6. Clean and inspect cooling air system 

6-1. Remove fan cover and use air blower and sateen to 

clean it. 

      

6-2. Check fan rips from any damage.         

7. Measure stator winding and insulation resistance 

7-1. Measure the phase resistance of the stator winding.     

7-2. By the use of 500 volt Megger, measure and record     
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4. Tools required for routine maintenance 

1) Air blower 

2) Megger 500 v 

3) Open and closed Wrenches 

4) Pulley removal 

5) Vibration instrument 

6) Noise instrument 

7) Temperature rise meter 

8) Micro ohm meter 

5. Materials required for routine maintenance 

1) Fine emery 

2) Sateen 

3) Carbon tetra chloride as a solvent 

4) Vaseline 

5) Shell Alvania 3 

the insulation resistance of the stator winding. 

7-3 Measure the polarization index of the insulation 

It should be greater than 2 

   

8. Overhaul of the motor     

8-1. Disconnect the drive end and the non drive end of 

the motor 

   

8-2.Clean the motor completely from dust     

8-3. Change the bearing at the drive end     

8-4. Change the bearing at the non drive end     

8-5. Grease with shell alvania 3     

8-6. Check rotor bar ends.     

8-7. Check stator terminal connections     

8-8.Check the insulation material of the stator winding 

carefully

   

8-9.Check the insulation resistance and phase resistance 

of the stator winding  

   

8-10. Check the alignment between the motor shaft and 

the pump shaft. Check both the parallelism and the 

concentricity. 
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MAH-WTP17-05MT

Issued  Developed by  Signature

Revised  Approved by  Signature

MAH WTP 17-01 Power Transformers   MAH WTP 17-05 Cabling 

MAH WTP 17-02 Generator  MAH WTP 17-06 Batteries  

MAH WTP 17-03 0.4KV Main Switch Gear MAH WTP 17-07 Reactive Power Control

MAH WTP 17-04 Low voltage Motors MAH WTP 17-08 General lighting 

1. Introduction 

Cables and wires are used to transfer the electrical power from the electrical distribution 

panels to the loads. The cables should carry the rated current of the loads also it should 

withstand the expected short circuit current until the operation of the circuit breaker.   

2. Maintenance activity 

The maintenance activity is conducted according the maintenance sheet MAH-WTP17-05MT

3. Recording.

The results of testing are recorded in the attached recording sheet MAH-WTP17-05QC01

MAH-WTP17-05 MT Revised version Issued date Page  2of 3 

Maintenance Schedule MAH-WTP17-05MT:

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

4. Tools and materials required for routine maintenance 
1) 500 v dc Megger 

2) Open & Closed Wrenches  

3) Cable fault locator  

4) Sateen 

5. Corrective maintenance:

When fault occurs in low voltage cables the corrective maintenance action will be as follows: 

1. Detection of cable faults by the use of cable fault locator  

2. repair the fault  

3. re energize the cable 

 Frequency 

Name of Facility D W M 3M 6M Y AN

Cable Trenches 

1. Check Cable Path 

1-1.Check cable fixation    

1-2.Check that the cable path is free from water       

1-3.Visual check for any damage to the cable 

insulation.

2. Check Cable Terminations

2-1.Check the main cable terminal connections. 

Tighten the bolts and nuts when necessary. Clean and 

secure. 

   

3.Insulation Testing ( use 500 v dc Megger) 

3-1. Free the cable terminals from both ends       

3-2. Measure the insulation resistance between each 

phase and the earth and record the result. 

   

3-3. Measure the insulation resistance between each 

two phases and record the result.  
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Test recording sheet for Low voltage cable MAH-WTP17-05 QC01 

    L.V Cables Insulation Resistance 

From To Date R-S R-T S-T R-Earth S-Earth T-Earth 
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Plant Name: 

Mahalet Marhoom 

Title 

Battery Systems  

SOP TAG No. 

MAH-WTP17-06MT

Issued  Developed by  Signature

Revised  Approved by  Signature

MAH WTP 17-01 Power Transformers   MAH WTP 17-05 Cabling 

MAH WTP 17-02 Generator  MAH WTP 17-06 Batteries  

MAH WTP 17-03 0.4KV Main Switch Gear MAH WTP 17-07 Reactive Power Control

MAH WTP 17-04 Low voltage Motors MAH WTP 17-08 General lighting 

1. Introduction 

In Mahalet Marhoom iron and manganese removal plant the batteries exist only in the 

generator unit for the purpose of starting. The type of the used battery is lead acid with rated 

voltage of 12 V. the battery is consisting of lead and lead compound electrodes and the 

electrolyte is a dilute sulfuric acid.  

2. Criteria for maintenance 

To maintain the battery in good condition and increase its life time the maintenance activity is 

conducted according to the maintenance schedule MAH-WTP17-06MT.

Operational and Maintenance Schedule (MAH-WTP17-06MT) 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1. Check electrolyte level  

1-1. Check the electrolyte level for each battery cell.       

1-2.Refil by an electrolyte up to the maximum 

threshold. Never to exceed the maximum limit.  

    

2. Check electrolyte density 

2-1. By suitable hydrometer, check the density of the 

electrolyte. 

    

3. Check the cleanness of batteries  

3-1.By the use of air blower, clean the batteries 

containers from dust 

3-2. Use suitable sateen to remove the dusty Vaseline 

and clean the exterior surfaces of the batteries. 

4. Clean, grease and ensure security of all 

connections 
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3. Tools required for routine maintenance 
1) Hydrometer 

2) Air blower 

3) Open & Closed Wrenches 

4) Screw drivers 

5) Avometer

4. Materials required for routine maintenance 
1) Sateen 

2) Vaseline 

3) Alkaline electrolyte 

4) sulfuric acid  

4-1.Tighten all nuts of copper bars between batteries. 

Clean and secure. 

4-2. Grease with Vaseline after cleaning and tighten 

process.

4-3. Check the O ring sealing washer of the filler cap. 

Replace the O ring once segmented. 

5. Check the charger unit

5-1. Check the output voltage and current of the 

charger. 
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Plant Name: 

Mahalet Marhoom 

Title 

Reactive Power Control 

SOP TAG No. 

MAH-WTP17-07MT

Issued  Developed by  Signature

Revised  Approved by  Signature

MAH WTP 17-01 Power Transformers   MAH WTP 17-05 Cabling 

MAH WTP 17-02 Generator  MAH WTP 17-06 Batteries  

MAH WTP 17-03 0.4KV Main Switch Gear MAH WTP 17-07 Reactive Power Control

MAH WTP 17-04 Low voltage Motors MAH WTP 17-08 General lighting 

Introduction 

In mahalet Marhoom the power factor improving units located separately in each motor 

control panel. 

1. Precautions for Maintenance 

Before doing any maintenance in the capacitor units, the following safety precautions should be 

followed: 

1. Disconnect electricity by disconnecting the capacitor CB.  

2. Wait a few minutes to permit the internal discharge of the capacitor. 

The maintenance of the power factor improving units is conducted according to maintenance 

schedule MAH-WTP17-07MT.
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D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1-Check and record the PF reading. 

1-1 for each motor panel Check the reading of power 

factor meter; compare it with the required value.  

   

2- Check the components of the PF improving 

units.

2-1 Check visually the capacitor units, replace the 

defected units 

2-2 For each capacitor unit 

a. Measure capacitance between phases with 

a capacitance meter. 

b. Connect suitable amp meter to each phase 

of the capacitor. 

c. Reconnect electrical supply and measure 

current on each phase. 

The values for each phase should be similar but 

could be slight variations depending on condition 

of the capacitor 

Compare these values with the rating plate 

information. 

The amp value decreases as the dielectric value of 

the capacitor decreases indicating the deterioration 

of the capacitor. 

3- Clean activity. 

3.1 By the use of air blower, clean all components of 

power factor improvement units generally. 

    

4- Check wiring connections 

4-1. Check all cable connections to capacitors units, 

C.B., contactors and bus bars. Tighten connection if 

needed.

       

4-2. Check and tighten all wiring connections in the 

automatic regulator. 

       

4-3.Check earthling connections – Tighten and secure        
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Plant Name: 

Mahalet Marhoom 

Title 

Lighting System  

SOP TAG No. 

MAH-WTP17-08MT

Issued  Developed by  Signature

Revised  Approved by  Signature

MAH WTP 17-01 Power Transformers   MAH WTP 17-05 Cabling 

MAH WTP 17-02 Generator  MAH WTP 17-06 Batteries  

MAH WTP 17-03 0.4KV Main Switch Gear MAH WTP 17-07 Reactive Power Control

MAH WTP 17-04 Low voltage Motors MAH WTP 17-08 General lighting 

1. Introduction 

The lighting system could be classified in to the following categories: 

� Indoor lighting (building lighting) 

� Outdoor lighting. 

At Mahalet Marhoom , the indoor lighting includes the following lighting fixtures:

�   Fluorescent unit which is consisting of: 

1. Housing  

2. Fluorescent lamp 

3. Starter 

4. Chock coil 

� Incandescent lamps. 

2. Criteria for maintenance 

Maintenance of lighting fixtures should be done periodically to ashore a sufficient 

luminous intensity for safe work environment.     

3. Maintenance activity 

  Maintenance activity consists of 2 kinds of working as follow: 

� Monitoring and inspection 

� Routine maintenance 

3.1 Monitoring and inspection

This includes the visual inspection and general observation of the lighting fixtures. 

After inspection process the defected parts are replaced. 

3.2 Routine maintenance 

The routine maintenance is conducted according the maintenance sheet 

MAH-WTP17-08 MT.
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D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

4. Tools required for routine maintenance 

1) Air blower

2) Screw drivers

3) Open and closed wrenches 

5. Materials required for routine maintenance 

1) Sateen 

2) Lighting spare parts 

 Frequency 

Name of Facility D W M 3M 6M Y AN

A. Indoor Lighting 

1. Lamps inspection.  

1-1.Inspect the fused lamps, replace if exist.      

1-2.For fluorescent lamps, check the starter operation. 

Replace if necessary.    

   

1-3.Check the lighting switches (on/off) replace when 

necessary. 

   

1-4.By the use of air blower, clean the housing from 

dust. 

   

1-5.Check the fixation of lamp holder.        

1-6.Check security of fittings for the housing unit and 

the diffuser / reflector unit 

      

2. Check security of all wiring connections and 

earthing leads 

2-1.Tighten all wiring connections at the lamp 

holders, condenser and chock coil.  

2-2. Ensure tightness of earthing conductor.     
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Plant Name: 
Kafr Farag FMRP

Title 
Overview for Kafr Farag Iron and Manganese Removal Plant 

SOP TAG No.
KFR-FMR00-OV

   /   /        ����	� 
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   /   /      �������� 
���200: ������� ���: �������

1. General information of the plant 

1-1.General information 

1-1-1. Location 

Kafr Farag Iron/Manganese Removal Plant (KFR-FMRP) exists in Menia Al Qamah 

Markaz in North East of Menia Al Qamah City. It is Located at 30°30’ 56.7” North and 

31°20’20.4” East .     

1-1-2. Construction Phases 

Kafr Farag Iron/Manganese Removal Plant was constructed in 2002 as one of the 

standadized model plants in Egypt. 

1-1-3. Source of water 

The source of raw water for this plant is well water. Four wells of approximately 80 meter 

depth and 25 cm diameter casing and screen, are available in this plant but three of them 

are currently used as production well. Two of them are used alternately on duty and 

another one well is stand-by. A new well for this plant is being prepared inside the plant 

area. 

1-1-4. Type of treatment process

Iron/manganese removal plant is a treatment plant reducing the iron and manganese 

contents contained in the source ground water by applying the aeration and chlorine 

oxidization and contact oxidization filtering process. 

1-1-5.Nominal treatment capacity 

Nominal Capacity for the plant is 6000m
3
 per day with two units of oxidization tower and 

three units of filter tank. 
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1-1-7. Organization and stuff formation  

In the organization of SHAPWASCO, responsible person for the final water quality of the 

Plant to the network is _________. 

Operation/Maintenance Team in Kafr Farag Iron/Manganese Removal Plant 

Members of Laboratory and Maintenance of Chlorine Facility in the Branch 

No. Name Position Remarks 

1

2

3

4

5

6

7

8

9

10 

11 

Mr. Emam Abd El Mawgoud Abd El Atie 

Mr. El Saied Mohamed Kamal  

Mr. Aly Gouda Al Saied 

Mr. Fatehey Mohamed Hassan 

Mr. Eissa Mohamed Fahmey 

Mr. Abd El Rahman Abd El Hameed Mostafa 

Mr. Saied Ibrahim Abdo 

Mr. Awni Abd El Mohsen Amer 

Mr. Farouk Abd El Ghani Awad 

Mr. Adel Ahmed Afifi 

Mr. Ibrahim Al Dsouki Mohamed 

Plant Manager 

Technical Supervisor 

Technical Supervisor 

Technical Supervisor 

Technical Supervisor 

Technical Supervisor 

Labor

Labor

Labor

Labor

Labor

All of them Responsible 

for both Kafr Farag FMR 

and WPS 

No. Name Position Remarks 

1

2

3

4

5

6

Mr. Abd El Hady Ali Basuoni 

Ms. Eman Galal Mahdi 

Mr. Sedki Hassan Araffat 

Mr. Saied Ahmed Abd El Rehiem 

Mr. Mohamed Faried Gaweish 

Mr. Hussein Mohamed Hassan 

Laboratory manager 

Chemist 

Cl. Maint. Supervisor 

Cl. Maint. Supervisor 

Cl. Maint. Supervisor 

Cl. Maint. Supervisor 

Responsible for all of the 

branch

For Menia Al Qamah and 

Mashtool AlSooq  
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1-2.Components of process and facility in iron manganese removal plant 

There are relations and connections between unit processes in iron manganese removal 

plant (abbreviate as FMRP) . 

1-2-1 Components of unit process 

Six (6) unit processes are provided in Kafr Farag FMRP as follows; 

     -1. Production wells 

-2. The water feeding process by well pump 

-3. Chlorine dosing process 

-4. Oxidization Towers 

-5. Sedimentation Tank 

-6. Filter Process 

  1-2-2. Block flow diagram 

1-2-3 Components of facility in each process 

Components of facility in unit process are as follows; 

     -1. Production wells 

This process includes following; 

      - Wells with sufficient yield capacity 

-2. The water feeding process by well pump 

This process includes following; 

- The well pump 

-3. Chlorine dosing process 

This process includes pre-chlorine, intermediate and post-chlorine facility as 

follows; 

- Chlorine cylinder 

- Chlorine gas piping and valve 

- Chlorinator 

- Feeding pump 

- Chlorine leakage detector 

- Chlorine gas neutralization system 

-4. Oxidization Towers 

This process includes following; 

- Upper tank 

- Aeration tower 

-5. Sedimentation Tank 

This process includes following; 

Filtered water Oxidized water Clarified water Well water 
WELL

Oxidation

Tower 
Sedimentation

Basin 
Manganese

Filtration

Initial-Chlorine Pre-Chlorination Post Chlorine 

Effluent 
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- Detention tank 

- Inlet piping for filter pump 

- Intermediate chlorination 

- Effluent drainage piping of oxidized iron particles 

-6. Filter Process 

This process includes following; 

- Filter pump 

- Contact oxidization filter tank 

- Backwashing system 

- Post chlorination 

- Transmission piping to the network 

1-2-4.Specifications of all machines and devices in each facility 

Refer to attached facility list in APPENDIX. 

1-3.Basic system on facility operating and process control 

1-3-1.Basic system on unit process control 

- Process control: All unit processes are controlled manually 

- Water quality control 

Water quality analyses in the various processes should be carried out manually by 

chemists as scheduled. Free chlorine residual in the various process points are monitored 

continuously by the instrument of free chlorine residual meter. 

1-3-2. Basic system 

- Operation of facility 

- Start and stop of the well pump will be operated manually 

- Control of process: Manual control for all process 

- Monitoring of water quality: Refer to above mentions 

1-3-3. System of processes 

-1. Production wells 

- Four wells are available and any two wells are able to yield water plant design 

capacity. 

-2. The water feeding process by well pump 

- Total four pumps are available, one pump installed for each well with sufficient 

capacity and head. 

- Feeding water to the Plant can be controlled by the number of operated pumps 

-3. Chlorine dosing process 

- Chlorine cylinder: 500kg 

- Chlorinator 

Two sets of chlorinators are available and one will be used for duty and the other 

for stand by. 

� Type of chlorinator: Injector vacuum type 

� Type of operation: Manual operation 

� Type of dosing flow rate control: Manual control 

Three dosing points are prepared. 

� Initial-chlorination: Feeding pipe of the Oxidation Tower 

� Pre-chlorination: Sedimentation tank 

� Post-chlorination: Outlet pipe of filter 

����7  ��11 �	
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-4. Oxidization Towers 

Two units of reinforced concrete oxidization towers are available and used in 

parallel or independently. 

- Upper tank: 200 m3 

- Aeration tower: three stages with each height of seven (7) meters 

-5. Sedimentation Tank 

Two units of reinforced concrete sedimentation are equipped under the oxidization 

towers. 

- Detention tank 

� Capacity: 300m3 with a baffling chamber 

� Detention time: 2 hours 

- Intermediate chlorination 

-6. Filter Process 

Three units of sand filter and filter pump system are available and two units are 

used for the design flow rate of the Plant. 
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2. Overview of the SOPs of the KFR-FMRP

2-1 Purpose of SOPs 

Purpose of SOPs is to provide assistance to the water supplier in the operation & maintenance 

(O&M) and water quality control (WQC) procedures for the equipment, facility or process in 

the iron manganese removal plant. 

2-2. Priority Issues to be addressed in SOPs 

According to the results of current field survey of the plant, priority issues for the O&M to be 

addressed in these SOPs are identified as follows; 

2-2-1. New Egyptian Potable Water Standards 

According to the Decree 258 by Ministry of Health, new ”Limits of the criteria and 

specifications of the potable and domestic water” (Egyptian Potable Water Standards 

hereinafter) were regulated dated October 21
st
, 2007 and new limits of Fe and Mn 

concentrations are as follows; 

Maximum allowable limit 

Fe:  0.3 mg/litter 

Mn:  0.4 mg/litter 

Current operation results of the Plant shows that new limits are not satisfied and a certain 

efforts are required on increasing treatment efficiency, including the examination on 

upgrading of the facility. 

2-2-2. Function of Sedimentation Tank 

There equipped a sedimentation tank under the oxidation tower with a chlorination injection 

point and effluent drainage piping but actual effect of this sedimentation in the process is not 

clear while effluent is drained every fifteen days in current operation and water qualities in 

this process were not analyzed in detail. Clarification of the function of the sedimentation 

tank and formulation of correct operation procedures for the Kafr Farag well water are 

important. 

2-2-3. Full-utilization of Filter Equipment 

As described in detail in the SOPs of the following chapter, the contact oxidization process 

applied for this filter system of the Plant requires strict free chlorine residual control for 

activating manganese sand to achieve effective manganese removal. Effort on full-utilization 

of the filter system shall be made by both operation (process water control) and maintenance 

(filter media conditioning).    

2-2-4. Chemical Injection Equipment 

In this plant, chemical injection equipment applying the potassium permanganate for the 

oxidization was considered at the time of construction. it shall be confirmed in the course of 

SOP activities weather or not that necessary oxidization can be secured by chlorination for the 

Iron and Manganese removal of the source well water. This SOP also agrees to omit this 

system from the operation. 

2-3. Application of SOPs 

SOPs should be applied surely to actual O&M and WQC.  However, SOPs are not 

necessarily constant and subject to change.  SOPs should not only be kept as documents but 

also be utilized as tools for O&M and WQC activities.  Since SOPs must be utilized in actual 
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activities, they should be reviewed and revised so that they can be suitable and useful anytime 

in any situation for water supplier according to evaluation of utilized results.  We should find 

improved results of O&M and WQC activities whenever we review and revise SOPs. 

2-4. Component of SOPs 

SOPs for FMRP consist of eleven (12) SOPs component units and these components are 

shown in “SOPs Headline”.  Each SOP consists of three (3) SOPs packages as follows: 

- SOPs for operation 

- SOPs for maintenance 

- SOPs for water quality control 

2-4-1. SOPs for Operation 

Documents which require criteria and procedures for operation and control activities of 

facility are provided in this SOPs and include the following: 

- Explanation of process and relation between other process 

- Criteria for operation activity and design 

- Operation and control procedures for facility in normal condition and unusual 

condition

- Monitoring and visual check items for facility 

- Reporting and recording system 

2-4-2. SOPs for Maintenance 

Documents which require criteria and procedures for maintenance activities of facility are 

provided in this SOPs and include the following: 

- Criteria for maintenance activity 

- Maintenance procedures for facility in normal condition and unusual condition 

- Monitoring and visual check items for facility 

- Reporting and record system 

2-4-3. SOPs for Water Quality Control 

Documents which require criteria and procedures for water quality control and process control 

are provided in this SOPs and include the following: 

- Criteria for water quality control activity 

- Water quality control and process control procedures in normal condition and 

unusual condition 

- Monitoring and visual check items for water quality and process 

- Reporting and record system 

2-5. Review of SOPs and O&M plan 

SOPs is one of tools to perform optimum O&M and WQC activities and results and as the 

result to improve management of iron manganese removal plant operation.  We can realize 

and find in our O&M activities should be modified or arranged for improvement such as more 

simple, effective or suitable method, by utilizing of SOPs.  When we find part to be modified 

or arranged for improvement in SOPs, we should approach to review SOPs to be proper 

according to prepared procedures, as soon as possible if necessary. 

2-5-1. Review of O&M and WQC activities 

Review of SOPs should be carried out periodically not less than once a year and properly if 
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necessary. After review of SOPs, SOPs should be updated to revised version.  Records of 

SOPs review and histories of review must be required to issue and keep them.  Records of 

view should include the following: 

- Activities before review and after review and reviewed reasons 

- Signatures of approved persons, date of review  

- Results of review 

- Marking of reviewed part and description of reviewed histories in revised SOPs 

documents 

2-6. Preparation for making of O&M plan 

O&M plan is developed to provide a material that can be easily referred to for guidance in 

operating a water system.  The O&M plan will also provide ready reference for following; 

- All equipment data which is necessary for performing normal maintenance 

- Ordering replacement parts and supplies 

- Organized system for keeping records of O&M of the system 

- Water sampling, analysis and testing which required for compliance with 

regulations

- Monitoring of the treatment process for compliance with accepted waterworks 

procedures.

- Information regarding start-up and normal operating procedures and emergency 

operating procedures 

O&M plan will become a training manual to provide personnel which handy source reference 

while they learn to operate the facilities.  The experienced operator will usually refer to the 

O&M plan for confirmation of normal operation and maintenance procedures and as a 

reference guide for unusual operating conditions. The entry level operator should frequently 

refer to the O&M plan for guidance and instruction.

Revised version Issued date Page  1of 4 MARHO-IMR03-QC 

Plant Name: 
MAHALLET 

MARHOOM IMRP

Title 

Aeration Tank 

SOP TAG No. 

MARHO-IMR03-QC

1. Introduction 

Water quality control for the aeration tank shall be conducted as follows; 

� Monitoring and visual check 

� Taking samples of the outlet water from the aeration tank 

� to analyze oxidized water after aeration 

� to conduct chlorine demand test of the well water and outlet water from the 

aeration tank 

The sampling taps for the well water are available in discharge pipes of each well and from 

the top of the aeration tank. The sampling tap is available for oxidized water from the aeration 

tank up to filters. 

The oxidation process of contained iron in the well water is progressed in two steps. 

The first step of the process is the pre-chlorination before aeration oxidation process and the 

second step of the process is the aeration using the aeration blower. 

The sample water should be taken with following purpose; 

� Oxidized result by pre-chlorination and aeration 

� This result should be needed to determine dosing rate of chlorination. 

� Required dosing rate of chlorination should be determined by chlorine demand 

test of this sample water and be verified by monitoring of free chlorine residual 

of this sample water. 

In addition to above, the sample of filtered water should be taken to confirm final oxidation of 

iron and manganese by oxidation sand in the filter. 

Generally the turbidity of well water is low. Hence, MARHO-IMRP is the facility to remove 

not turbidity but contained iron and manganese mainly. A key of iron and manganese removal 

process is to control oxidation reaction in the process. 

Oxidation by aeration in the aeration tank is done to a certain degree but cannot be controlled. 

Hence, oxidation process shall be controlled by dosing rate of pre-chlorine. For this control, 

the process water shall be sampled, analyzed and tested. 

Filtered

water 

Treated 

water 

Oxidized 

water 

WELL
Aeration

Tank

Sand

Filter

Well 

water 

Pre Chlorine K2MnO4 Post Chlorine 
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2. Criteria for water quality control 

(1) Frequency of analysis:  

� Once a day or more 

� According to the requirements from Holding Company/GHAPWSCO (if any) 

(2) Time of taking of sample: Around 9 a.m. in the morning 

(3) Volume of sampling water: 10 litters or more 

(4) Procedures for chlorine demand test 

� According to the standard method / standard operation procedure 

(5) Items of water quality to be analyzed 

� Iron, manganese, ammonia, organic substances and others 

� According to the requirements from Holding Company/GHAPWASCO (if any 

additional items) 

(6) Chlorine demand of the outlet water from the aeration tank 

1.0-1.5 mg/l shall be used as tentative value and determined by the results of actual 

operation, considering free chlorine residual in the inlet water for the filter and preset 

value of free chlorine residual in the network water. 

� Free chlorine residual in the filtered water: 0.5-1.5 mg/l. 

� Free chlorine residual in the oxidized water: 1.0-1.5 mg/l as tentative value 

� Free chlorine residual in the inlet water of Aeration: 2.0-2.5 mg/l as tentative value 

3. Water quality control under normal condition 

The activity of the water quality control is required as follows; 

� Monitoring and visual check 

� Water quality analysis and the laboratory test for the treatment 

� Water treatment test such as chlorine demand test 

� Determination of the dosing rate for the pre-chlorine 

� Adjustment of the dosing rate for the pre-chlorine 

3-1. Monitoring and visual check of process 

Monitoring and visual check shall be conducted according to the unified list for the 

monitoring and check. Unified list is provided in MARHO-IMRP03QC-CH01. 

3-2. Water analysis and the laboratory tests for the treatment 

Water analysis and laboratory test shall be conducted according to the standard operation 

procedures for water quality control prepared separately. Although there is no laboratory in 

MARHO-IMRP, the analytical equipment such as chlorine meter, pH meter and Iron / 

Manganese meter are available. Besides, Branch laboratory shall look after and conduct the 

analysis periodically. 
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3-3. Determination of the dosing rate for the pre-chlorine 

The dosing rate of pre-chlorine shall be determined by result of laboratory test of the chlorine 

demand, taking into consideration of some additional margin onto the chlorine demand value. 

This margin shall be changed depend on experiments and data. 

3-4. Adjustment of the dosing rate for the pre-chlorine 

Dosing rate of pre-chlorine shall be adjusted by evaluation of free chlorine residual of the 

process water in actual facility because results of laboratory test are not always coincide with 

actual result and many factors is related to the result in the actual facility such as mixing 

condition, water temperature and pH of the well water, and so on. 

4. Water quality control under unusual condition 

Expected troubles and causes in the aeration tank are as following; 

� Unusual distribution of the well water to the aeration tank 

� Opening of the valves in inlet pipe line is improper 

� Clogging inside of the inlet valve 

� Chlorine demand is changed to high value compare with usual condition 

� Change of the well water quality 

� Insufficient aeration 

5. Report and record 

5-1. Record

Records for water quality control of the aeration tank are required as follows; 

(1) Record of monitoring and visual check 

(2) Record of water quality analysis of oxidized water 

5-2. Report

Reports for water quality control of the aeration tank shall be required as follows; 

5-2-1. Recommendation 

� Upgrading or rehabilitation of facility 

� Modification and arrangement 

� Repairing and replace 

� Addition of facility 

� Review of criteria 

� Modifying

� Addition or delete 

� Review of procedures for operation and control 
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� Modifying

� Addition or delete 

5-2-2. Annual report 

Annual Report for water quality control of MARHO-IMRP shall be prepared and it shall 

contain followings as part of aeration tank. 

� Change of water quality 

� The well water 

� The outlet water from the aeration tank 

Revised version Issued date Page  1of 3 MARHO-IMR05-QC 

Plant Name: 
MAHALLET 

MARHOOM IMRP

Title 

Sand Filter 

SOP TAG No. 

MARHO-IMR05-QC

1. Introduction 

The water quality control of the oxidized water is the key point of the operation of the iron 

and manganese removal plant (abbreviate as IMRP).The key process governing the removal 

efficiency in the IMRP is the process of sand filtration. 

IMRP is the simple process and consists of three main processes such as oxidation, filtration 

and disinfection process. The disinfection is performed by post-chlorine dosing. Oxidation of 

iron, manganese and ammonium in the water is mainly performed by the aeration and 

pre-chlorine dosing, and oxidized particles of iron and manganese are precipitated in the sand 

filter after aeration tank. 

Water quality control activities for the filter shall be provided as follows; 

� The monitoring of quality of inlet water for sand filter (oxidized water) 

� The monitoring of quality of the filtered water 

� The monitoring of quality of the backwash drain water 

� Check of the filtering, the pre-filtering and the backwash operation 

� Check of a condition of the filter media 

Water quality monitoring and check of the operation condition of the filter shall be required 

mainly for water quality control in the IMRP. 

Good performance of water quality control in IMRP shall be conducted by following; 

� A control of oxidized water quality 

� Utilizing of feedback information from filtered water quality 

� Daily monitoring of the filtered water and adjustment of chlorine dosage as needed 

� Monitoring of operation condition 

� Periodical inspection of the filter sand and early recovery action as needed 

Water quality control shall be performed to optimize the operation condition by not only 

water quality monitoring but check of operation and maintenance activity. Almost of iron in 

the process water is removed by oxidation in aeration tank, oxidation by pre-chlorination and 

through the sand filter. 

Theoretically, manganese in the process water is not oxidized by chlorine. Manganese in the 
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process water with free chlorine residual is removed by a process of the oxidation sand filter 

in the condition around pH 7. In this process the oxidation sand works as a catalyst. 

The filter sand for iron and manganese removal filter consists of the oxidation sand and 

anthracite. The function of anthracite is removal of the particles such as oxidized iron, and the 

function of the oxidation sand is oxidation of iron and manganese in the process water. 

The anthracite is put on the upper layer on the filter layer and is a light filter media. The 

anthracite is easy to flown out of the filter when the backwashing is conducted with excess 

rate of backwashing. If anthracite is lost by flown out, oxidized iron is removed insufficiently 

in the filter. 

The oxidation sand is coated on surface of the grains of sand by oxidized manganese layer. 

The manganese and iron in the process water is reacted by the coated surface layer of the 

oxidation sand. The activation potential of the oxidation sand is kept in proper condition by 

contact with free chlorine residual in the process water. 

As a result of above, the surface on the oxidation sand is coated by oxidized iron layer / 

anthracite. Consequently, the activation potential is weakened by interference of the oxidized 

layer on the oxidation sand. The oxidation sand is weakened by the lack of free chlorine in the 

inlet water to the filter. 

2. Criteria for water quality control 

The criteria for water quality control of the filter shall be required as following; 

(1) The criteria for judgment  

� The water quality of the oxidized water 

� The water quality of the filtered water 

� The water quality of the backwash water 

� The water quality of the backwash drain water 

(2) The criteria for frequency of monitoring 

Water quality analysis 

� The oxidized water 

� The filtered water 

� The backwash water 

� The backwash drain water 

(3) The criteria for judgment 

Surface condition of the oxidation sand 

� Initial condition (normal condition): Blackly brown color 

� Peeled condition (unusual condition): Grey color 

� Coated by oxidized iron (unusual condition): Light brown color 
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3. Report and record 

3-1. Record 

Record for maintenance of the filtering shall be required to recognize operation condition and 

water quality. For reference, water quality control records shall be as follows; 

� Monitoring and visual check results 

� Filtered water quality 

� Free chlorine residual 

� Operation condition 

� Flow rate inside sedimentation basin 

� Well water quality 

� Pre-chlorine dosing rate 

� Sludge drainage frequencies 

3-2. Report 

Generally almost of technical records shall be reported to people in technical sections in 

IMRP.  

Any records have no value without utilizing them. Reports shall be useful tool for next 

improvement activities by utilizing of records. 

Required Reports for filters is limited area, some recommendations will taken into 

consideration to operate the filter as follows; 

(1) Recommendations 

� Rehabilitation

� Repairing or replacement of pumps and valves 

� Filter media condition 

� Replacing parts of facilities 

� Required spare parts 

� Review of SOP 

� Procedures

� Criteria 

(2) Operation reports 

� Produced water quantity 

� Water used for backwashing  

� Monthly and annually 

� Free chlorine residual in discharge water 

S2.6-38
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Plant Name: 
MAHALLET 

MARHOOM IMRP

Title 

Chlorination Facility 

SOP TAG No. 

MARHO-IMR07-QC

1. Introduction 

In iron and manganese removal plant, iron and manganese in the well water is removed by an 

oxidation and filtration treatment process. Process flow of the MAHALLET MARHOOM 

IMRP is as shown below; 

Note: “Process water” is also used as general word for the water flowing in the Plant. 

2. Potable Water Standards 

Maximum allowable limit value of iron and manganese contained in the potable water are 

limited by new and previous Egyptian standards as follows; 

� Iron: 0.3 mg/l (1.0 mg/l for ground water by the previous standard) 

� Manganese: 0.4 mg/l (0.5 mg/l for ground water by the previous standard) 

Color of water is also limited by new and previous Egyptian standards as follows; 

� Color: Nil (20-30 as a maximum limit using platinum cobalt by the 

previous standard) 

The water contained manganese is colored result of oxidation by chlorination and colored 

degree of above is approx. 300 times as much as manganese contained concentration. If 

concentration of 0.5 mg/l manganese is contained in the water, color of the water is 150 after 

oxidation by chlorination. Hence, manganese in the filtered water shall be controlled less than 

0.1 mg/l actually. 

The functions of the chlorination consist of 2 main functions as described below; 

� Oxidation 

� Disinfection 

Both functions are essential for the plant. Especially function of the oxidation shall be 

controlled securely in a routine work of the water quality control activity. 
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The oxidation treatment is performed by 3 steps. 

� 1st step : Pre-chlorination before the aeration tank for oxidation of iron 

� 2nd step : Aeration in the aeration tank for oxidation of iron 

� 3rd step : Contact oxidation in the filter by oxidation filter media for oxidation of 

manganese 

Oxidation process of iron by the aeration is insufficient to remove in condition of low pH as 

8.5 or below. Hence, pre-chlorination shall be needed as 1
st
 oxidation process in this plant. 

The 3
rd

 step of oxidation is performed by contact with oxidized filtration in the filter for 

oxidation of manganese. Free chlorine residual in the inlet water for the filter shall be needed 

to keep an oxidation potential of filter media in activated condition. 

Disinfection treatment is final treatment process before transmission of the potable water in 

this plant. Chlorine residual measurement shall be done on the distribution system at the area 

farthest from the source of the water treatment plant. This ensures that the entire distribution 

system is receiving enough chlorine. 

3. Monitoring Frequencies 

(1) Frequency of water quality analysis 

� The well water: Daily 

� The outlet water from aeration tank: Daily 

� The inlet water to the filter after K2MnO4 dosage: Daily 

� The filtered and treated water: Daily 

� Distributed water at the farthest tap in the network: Once a week 

(2) Frequency of chlorine demand test 

� For the well water: Once in every 15 days 

� For the outlet water from oxidation tower: Once in every 15 days 

4. Water quality control under normal condition 

4-1. Monitoring of the well water 

(1) Laboratory test of chlorine demand 

Chlorine demand test shall be conducted according to a standard procedure including 

sampling procedures. 

� Water quality analysis 

� Iron 

� Manganese

� Ammonia

� pH

� Other items as needed 
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(2) Determination of the dosing rate of the pre-chlorine

Dosing rate of the pre-chlorine shall be determined based on water quality of the well 

water and prospect free chlorine residual in the filtered water. Dosed chlorine is 

consumed by contained substances in the well water such as iron, manganese, 

ammonia and organics. And consumed amount is varied by contained amount and 

characteristics of above substances and water condition such as a water temperature, 

an air temperature and so. Typical examples of theoretical consumed amount of 

chlorine are following; 

Contained substance (as 1 mg/l) Consumed chlorine (mg/l) 

Iron 0.635 

Manganese 1.29 

Ammonia 7.6 

Required dosing rate of pre-chlorine shall be determined based on laboratory test of 

chlorine demand for the sampling water from a process. Free chlorine residual in the 

filtered water shall be controlled in a range of 0.5-1.0 mg/l. Activation potential of 

filter media for contact oxidation filtration is affected by concentration of free 

chlorine residual in the inlet water to the filter. If free chlorine residual in the filtered 

water is less than 0.5 mg/l, coating layer of oxidation sand is damaged and removal 

potential of the contact filter is reduced. 

4-2. Determination of the dosing point of the pre-chlorine 

Contained ammonia in the well water also oxidized by the aeration and the pre-chlorination. 

Duration time for the oxidation reaction of ammonia by pre-chlorination shall be needed for 

40 minutes or more. Ammonia shall be oxidized prior to the filtration process to maintain free 

chlorine residual of filtered water in the required value. 

4-3. Monitoring of the outlet water from the aeration tank 

� Laboratory test of chlorine demand 

� Iron removal amount is monitored in the first step of oxidation process as aeration. 

Dosing rate of pre-chlorine is expected by a result of chlorine demand for the 

oxidized water from the aeration tank. 

� Removal efficiency by the aeration treatment is changed slightly through a season. 

If quality of the well water is not changed, this chlorine demand value is changed 

slightly. This value can be realized depend on the operation record in the past. 

� The operation record in the past shall be collected and kept, and utilized to 

determination of dosing rate of pre-chlorine. 

4-4. Monitoring of the filtered water and pre-filtered drain water 

� Water quality analysis 

� Iron 

� Manganese

� Ammonia
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� Color

� Turbidity 

� Free chlorine residual 

� Total chlorine residual 

� pH

� Other items as needed 

Pre-filter shall be done after backwashing and before filtering of the filter. The functions of 

the pre-filtering are as follows; 

(1) Initial drain of waste water after backwashing before filtering shall be confirmed by 

measurement result of turbidity of the pre-filtered drain water. 

� Turbidity of the pre-filtered drain water: 5 NTU or less 

(2) Re-activation of filter media of oxidation sand in the filter tank shall be confirmed by 

result of free chlorine residual in the pre-filtered drain water. 

� Free chlorine residual in the pre-filtered drain water: 0.5 mg/l or more 

Monitoring of filtered water quality shall be conducted with standard frequency in a routine 

monitoring according to the criteria.  

� Free chlorine residual in the filtered water: 0.5 mg/l or more 

� Iron contained in the filtered water: 1.0 mg/l or less 

� Manganese contained in the filtered water: 0.1 mg/l or less 

� Other substances contained in the filtered water: Less than Egyptian standard 

4-5. Monitoring of the distributed water at the farthest tap in the network 

� Water quality analysis 

� Iron 

� Manganese

� Ammonia

� Color

� Turbidity 

� Free chlorine residual 

� Total chlorine residual 

� pH

� Bacteria and coliforms 

� Other items as needed 

Free chlorine residual in the distribution water is consumed during a distribution of the water 

in the network. Consumed amount of chlorine is varied a condition in the network such as 

contamination, water temperature, condition of network pipe lines and so. And the outlet 

water from the plant is mixed with the water from the well stations in the network. 

Free chlorine residual in the distributed water shall be maintained at least 0.2 mg/l to 0.5 mg/l 

at a point of the farthest tap in the network. If combined chlorine residual is being used for 

chlorination, the residual shall be 1.0 to 2.0 mg/l. 
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4-6. Control of the pre-chlorine dosing rate 

As mentioned in 3 (2), this is realized by applying the followings; 

(1) Set a target for the filtered water and the inlet water of the filter 

(2) Confirm a water quality of the well water 

(3) Presume the consumed chlorine in the process 

(4) Set a chlorine dosing rate of the pre-chlorine 

(5) Confirm the flow rate of the well water 

(6) Set the chlorine dosing flow rate of the pre-chlorine by the chlorinator 

(7) Monitor a free chlorine residual in the water 

� The inlet water of the filter 

� The filtered water 

(8) Compare the monitored date with the targets 

(9) Determine that chlorine dosing rate shall be changed or not 

(10) If chlorine dosing rate shall be changed, change a dosing flow rate by operation of the 

pre-chlorinator to be increase or decrease and repeat from control actions 7 to 9 in the 

routine work 

4-7. Control of the post-chlorine dosing rate 

Free chlorine residual in the filtered water shall be monitored and post-chlorine shall be dosed 

depend on a target of free chlorine residual in the outlet water from a treatment plant. A target 

of free chlorine residual in the outlet water from a treatment plant shall be presumed based on 

the measured records of the free chlorine residual in the distributed water at a point of the 

farthest tap in the network. 

The free chlorine residual in the distributed water at a point of the farthest tap in the network 

shall be measured periodically according to the frequency of the criteria. 

The control action of free chlorine residual shall be done by following activities; 

(1) Set a target for the distributed water at a point of the farthest tap in the network 

(2) Confirm the well water connected with the network 

� Numbers of the well stations 

� Free residual chlorine from each well station 

� Flow rate of the distribution water from each well station 

(3) Set a target for the filtered water 

(4) Presume consumed chlorine in the process 

(5) Set a chlorine dosing rate of the post-chlorine 

(6) Confirm the flow rate of the filtered water (inlet water to the filter) 

(7) Set a chlorine dosing flow rate of the post-chlorine by the chlorinator 

(8) Monitor a free chlorine residual in the water  

� The filtered water 

� The distributed water at a point of the farthest tap in the network 

(9) Compare a monitored date with the targets 

(10) Determine that chlorine dosing rate shall be changed or not 
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(11) If a chlorine dosing rate shall be changed, change a dosing flow rate by operation of the 

post-chlorinator to be increase or decrease and repeat from control actions 8 to 10 in the 

routine work 

4-8. Visual check of operation condition 

Operation condition of the chlorination facilities and the treatment process shall be checked in 

the routine work to confirm proper operation of the facilities. 

5. Operation under unusual condition 

5-1. Prospect troubles and trouble shootings

(1) Insufficient free chlorine residual in the inlet water for the filter 

(2) Insufficient free chlorine residual in the filtered water 

(3) Unusual colored water 

� The filtered water 

� The distribution water in the network 

6. Report and record 

6-1. Record 

6-1-1. Records for water quality 

(1) Water quality analysis result 

� The well water 

� The oxidized water 

� The filtered water 

� The treated water 

� The distributed water at a point of the farthest tap in the network 

(2) Records for the chlorinator 

� Pre-chlorine dosing rate and dosing flow rate 

� Post-chlorinator dosing rate and dosing flow rate 

(3) Visual check list in a routine work 

6-2. Report 

Reports are required as shown in the following; 

(1) Consumption tendency of the chlorine 

� In the oxidation process 

� In the filtering process 

� In the network 

(2) Contamination of the wells 

� Changing tendency of the well water 

(3) Recommendation on facility 

� Rehabilitation
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� Repairing 

� Replacement 

� Additional facility 

� Recommendation on modification of the criteria 

� Recommendation on training for persons 

� Recommendation on review of O&M plan 
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Plant Name: 
MAHALLET 

MARHOOM IMRP 

Title 

Potassium permanganate dosing 

Facility

SOP TAG No. 

MARHO-IMR99-QC

1. Introduction 

In MAHALLET MARHOOM IMRP, potassium permanganic is used for coating of the sand 

in filter by oxidized manganese. Potassium permanganate is received as solid and stored in 

the storage yard. Stored potassium permanganate will be put into potassium permanganate 

tank. Put solid potassium permanganate is dissolved in the solution tank, and the 

concentration of solution is to be 10% which is equivalent to 1.6% concentration K2MnO4

(effective element). This job is carried out as water quality control by a chemist. 

Potassium permanganate solution takes on a purple / pink color. Potassium permanganate 

solution reacts with oxidized compounds in the solution, and potassium permanganate 

reduced to manganese dioxide (MnO2) which takes on brown precipitate in basic solution. 

Hence, manganese dioxide can be removed in the sand filter. 

As mentioned above, since potassium permanganate solution takes on a purple / pink color, it 

must be reduced to manganese dioxide and be filtered in the filtration. In case that potassium 

permanganate remains in the treated water, jar test for determination of potassium 

permanganate dosage is required at the laboratory. 

2. Criteria for water quality control 

Water quality control in potassium permanganate dosing Facility is to check and monitor 

chemical specifications especially concentration of contained K2MnO4.

Criteria of dosing facility are the following; 

(1) Concentration of dosed potassium permanganate solution: Not less than ?? (w/w %) as 

K2MnO4

(2) Jar test for potassium permanganate: According to the standard method / standard 

operation procedure 
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(3) Frequency of analysis:  

� Once a day or more 

� According to the requirements from Holding Company/GHAPWSCO (if any) 

(4) Items of water quality to be checked 

� Color of filtered water / treated water 

� Dosing rate of potassium permanganate 

3. Water quality control under normal condition 

3-1. Monitoring and check 

Concentration of potassium permanganate solution should be monitored as following: 

� Monitor potassium permanganate solution in the solution tank 

4. Water quality control under unusual condition

4-1. Prospect troubles and trouble shootings 

Unusual condition of concentration of potassium permanganate will be following; 

� Concentration of potassium permanganate solution will be higher than specified 

concentration 

� Unusual color of solution 

5. Reports and records 

5-1. Records

Records should include the following: 

� Concentration of potassium permanganate in storage tank after receiving and 

concentration of solution in dosing tank after dilution 

� Color of filtered water / treated water 

� Dosing rate of potassium permanganate 

� Periodical check 

5-2. Reports 

Data of concentration of potassium permanganate will be used for calculation of consumption 

amount. Hence, following report should be required about diluted solution: 

� Average concentration of potassium permanganate solution during a 24-hour 

period for a month 

� Maximum concentration of potassium permanganate solution used during a month 

� Minimum concentration of potassium permanganate concentration used during a 

month

S2.6-39
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1- Water Sources 

Generally, water sources are classified as two sources; surface water source and 
underground water source. The surface water source includes rivers, water 
passes, lakes or water behind dams. The ground water source includes wells and 
springs.

Wells are the water source for SEBERBAY WPS 

3- Operation steps 

Operation steps is the sum of activities through the different operation process, 
this activities are divided to 12 as detailed starting from  SEB-WSP01-OP up to
SEB-WSP08-OP, this activities shall be explained in normal conditions or 
emergency cases 

 3-1- Operation in normal condition 

Operation under normal conditions shall be explained in details for each activity 
in the standard operation procedures SOP 

3-2- Operation in emergency cases 

Operation under emergency cases includes up normal conditions such in case of 
sudden pollution of well water or power cut or work stop in major treatment 
facility …….etc  

 3-2-1- Expected problems and trouble shooting 

The expected problems can be easily known from the past operating records and 
operators experiences analysis 

    

3-2-2- Analysis of past problems, causes, and remedy actions 

Study and analysis of some problems happened in past will help to solve existing 
problems and this will help to reach to the following occlusions ;    

� Detect the weak points due to  operation 

� Detect the weak points due to design 

� Detect the weak points in operation and maintenance 

� Detect the weak points due to technical conditions for equipment 

� Reference to problem analysis procedure 
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� Reference to what we need to reach to the cause of the problem 

� Reference to what is not allowed to avoid the problem 

� Etc. 

All data and actions related to the problem must be collected and recorded in one 
file as a reference to avoid repeating the problem 

4- Maintenance activities 

4-1   Maintenance activities references 

4-1-1 General idea  

Maintenance references are used to show the impotence of the activity including 
maintenance, replacement, check, for all or part of equipment. It is divided to 
preventive maintenance and corrective maintenance as shown in the following 
figure

  

The preventive maintenance is divided into two types, one of them based on 
time and the other is based on technical condition of equipment. There is a 
difficulty to evaluate the depreciation rate of the equipment  

Time based maintenance either to be according the planned schedule or based 
on actual accumulated working hours for the equipment 

The corrective maintenance is divided into two types; one of them is emergency 
corrective maintenance and normal corrective maintenance. In normal corrective 
maintenance good monitoring and periodic check for equipment should be 
applied to detect any up normal condition for the equipment  

Corrective Preventive 

NormalEmergency
Based on time Based on 

condition 

Planed schedule 
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Maintenance activities
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The classification of the maintenance and which type shall be applied should be 
based on activity and related equipment  

Maintenance activities include monitoring, check and recommended action 
either by change, repair or improvement. The maintenance activities include four 
actions as following: 

1. Mentoring of the equipment condition and performance 

2. periodical check 

3. analysis and evaluation 

4.  repair after check 

4-1   mentoring of the equipment condition and performance 

Mentoring and check shall be based on time schedule for operation and 
maintenance  

4-2   periodical check 

Periodical check shall be for all equipment in the external exposed parts as well 
as internal parts to be sure that the equipment is suitable and capable to perform 
well and the number of check and period shall be based on each equipment 
function and should be scheduled and documented 

4-3   analysis and evaluation 

The importance of repair is related to the importance of equipment and operation 
condition and the condition of parts and if it is subject to wear or rust.  

The analysis of repair should include cost and risk and time required for 
maintenance and spare parts availability before the starting of maintenance 
activity 

Discover the problems in early time and repair shall make long lifetime for 
equipment  

4-4   repair after check 

 Replacement, repair or change the equipment depends on the spare parts 
availability. Sometimes only greasing and cleaning are only required  

5- Quality control 

Water quality control should be effectively applied and data analysis are required 
to forecast any future problem and review treatment process  

It is important to monitor and check all water process steps for economic 
operation and prevent any of the process function from being overloaded due to 
improper operation for previous step 

6- Records and Reports 

Records and reports is one of the important activity which help in analysis and 
considered as on of the very important documents for personnel communications 
inside or outside the plant  
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These records will help in improvement of operation and maintenance and avoid 
repeating of problems   
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Overview Seberbay Well Pump Station 
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1. General information of the plant 

1-1.General information 

1-1-1. Location 

Seberbay Well Pump Station (SEB-WPS) exists in South East of Tanta Markaz. It is 

Located at x= “22.4 ’33 
o
30 and “34.4 ’31 

o
31 East.     

1-1-2. Construction Phases 

Seberbay Well Station constructed in 1956, and elevated tank in 2007, the facility has 3 

wells. 2 wells were established in 2008 and 1 well in 2013. 

1-1-3. Outline of the station 

The source of water for this station is well water. Three wells of approximately 115, 100, 

99 meter depth were drilled with the diameters of casing and screen of 12” in the station 

and currently using all 3 wells for production and has 3 supply lines to network with 

diameters of 6”,6”, and 8” PVC lines.  

The well station has same nominal capacity of 3700 m
3
/day and is operated for twenty 

four hours with intermittent pump operation depend on the demand fluctuation in the 

network.

1-1-4. Service areas and connections to the distribution network 

Well water is sent directly from pumping station to the network without treatment through 

the 3 supply lines to Seberbay area. The estimated number of customers is 40,000 person.  
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1-1-5. Organization and stuff formation  

Manager of water plants 

Tanta Markaz Branch 

Seberbay well pump station 

Manager

Maintenance

group

Operator

Shift 1

Operator

Shift 2
Operator

Shift 3
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1-1-6.General Layout 

S2.6-40
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1-2. Components of process in the well pump station 

   1-2-1. Components 

There are following five mechanical components and electric power supply facility in 

the well pump station (abbreviate as WPS) and they are related between each other 

component. 

� Production wells 

� Well pumps 

� Chlorination facility 

� Elevated tank 

� Piping and valves 

� Electric panels and cables 

  1-2-2. Component equipment and devices

Component equipment of the facility are as follows; 

     -1. Production wells 

This component includes following; 

      - Wells with sufficient yield capacity 

-2. The water transmission by well pump 

This component includes following; 

- The well pumps 

-3. Chlorine dosing process 

This component includes followings; 

- Chlorine tank 

- Feeding water piping and valve 

- Feeding pump 

-4. Elevated tank 

This component includes following; 

- Upper tank with level gauge 

- Rising and over flow piping and valve 

-5 Piping and Valves 

This component includes following; 

- Piping and valves between wells and pumps 

- Piping and valves between pumps and Main delivery lines 

-6 Electric panels and cables 

This component includes following; 

- Main switchboard and pumps operating panels 

- Connecting cables  

1-2-3.Specifications of all machines and devices in each facility 

Refer to attached facility list in APPENDIX (to be prepared later in the course of SOP 

application). 

1-3.Basic system on facility operating and process control 

1-3-1.Basic system on unit process control 

- Process control 

 All unit processes of the station are controlled manually 
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- Water quality control 

Water quality analysis of raw well water is conducted for monitoring and free chlorine 

residual dosing rate to the transmission line is monitored continuously and controlled as 

required.

1-3-2. Basic system 

- Start and stop of the well pumps are operated manually 

- Monitoring of water quality 

1-3-3. System of processes 

-1. Production wells 

- Two wells are available for two different service areas. 

-2. The water transmission well pump 

- Total four pumps are installed. Two pumps submerged pumps each installed on a 

well (two wells) and 2 pumps installed on 1 horizontal pump. 

-3. Chlorine dosing process 

- Chlorine Tank: 1 m
3

- Chlorine dosing pump 

One set of chlorinator is provided and consist of the following; 

� Type of operation: Manual operation 

� Type of dosing flow rate control: Manual control 

� Dosing point: Transmission pipe inside the station 

� Capacity of chlorine tank : 1 m
3

-4. Elevated tank 

Reinforced concrete elevated tank is available and used for the water supply line to 

Seberbay area. 

- Storage capacity: 200 m3 

- Height: 36 meter  

- Level gauge: Float and wire type  

SEB-WPS00-OV Revised version Issued date Page  7of 10 

1-3-4. General P & ID Diagram 
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2. Overview of the SOPs of the SEB-WPS

2-1 Purpose of SOPs 

Purpose of SOPs is to provide assistance to the water supplier in the operation & maintenance 

(O&M) and water quality control (WQC) procedures for the equipment, facility or process in 

the well plant station. 

2-2. Priority Issues to be addressed in SOPs 

According to the results of current field survey of the well pump station, priority issues for the 

O&M to be addressed in these SOPs are identified as follows (tentatively and to be finalized 

by SOP/Facility team); 

2-2-1. Pump operation based on the water consumption in the network 

Water supply to the service areas is controlled by ON-OFF of well pump. Generally in high 

water pressure in the network leakage water is likely to happen and causes water loss. Pump 

operation procedures considering the water consumption in the network, especially at night 

shall be prepared. For this purpose, data collection such as pump operation records and 

network characteristics shall be started. 

2-2-2. Full-utilization of the elevated tank 

There is an elevated tank existing in the well pump station. For the stable water supply it is 

quite useful. Therefore rehabilitation and full-utilization of the elevated tank shall be 

considered in SOP activity.  

It is expected that service areas are expanding year by year and pressure at the end of network 

may be insufficient. These latest situation shall be grasped and taken into consideration. 

2-2-3.Well monitoring 

Water source is solely depending on the wells. Conditions of well shall be monitored 

continuously and recorded. Necessary maintenance shall be required in the monthly or annual 

report.

Items of the monitoring are as follows; 

Groundwater level of two wells 

Static water level 

Dynamic water level 

Groundwater quality analysis 

Water quality items according to GHAPWASCO regulation 

2-2-4. Operation of Chlorination Facility 

Operation of the Chlorination facility seems confused in the field. Proper operation 

procedures shall be studied and established. 

2-3. Application of SOPs 

SOPs should be applied surely to actual O&M and WQC.  However, SOPs are not 

necessarily constant and subject to change.  SOPs should not only be kept as documents but 

also be utilized as tools for O&M and WQC activities.  Since SOPs must be utilized in actual 

activities, they should be reviewed and revised so that they can be suitable and useful anytime 

in any situation for water supplier according to evaluation of utilized results.  We should find 

improved results of O&M and WQC activities whenever we review and revise SOPs. 
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2-4. Component of SOPs 

SOPs for WPS consist of eight (8) SOPs component units and these components are shown in 

“SOPs Headline”.  Each SOP consists of three (3) SOPs packages as follows: 

- SOPs for operation 

- SOPs for maintenance 

- SOPs for water quality control 

2-4-1. SOPs for Operation 

Documents which require criteria and procedures for operation and control activities of 

facility are provided in these SOPs and include the following: 

- Explanation of process and relation between other process 

- Criteria for operation activity and design 

- Operation and control procedures for facility in normal condition and unusual 

condition

- Monitoring and visual check items for facility 

- Reporting and recording system 

2-4-2. SOPs for Maintenance 

Documents which require criteria and procedures for maintenance activities of facility are 

provided in these SOPs and include the following: 

- Criteria for maintenance activity 

- Maintenance procedures for facility in normal condition and unusual condition 

- Monitoring and visual check items for facility 

- Reporting and record system 

2-4-3. SOPs for Water Quality Control 

Documents which require criteria and procedures for water quality control and process control 

are provided in these SOPs and include the following: 

- Criteria for water quality control activity 

- Water quality control and process control procedures in normal condition and 

unusual condition 

- Monitoring and visual check items for water quality and process 

- Reporting and record system 

2-5. Review of SOPs and O&M plan 

SOPs is one of tools to perform optimum O&M and WQC activities and results and as the 

result to improve well pump station operation.  We can realize and find in our O&M 

activities should be modified or arranged for improvement such as more simple, effective or 

suitable method, by utilizing of SOPs.  When we find part to be modified or arranged for 

improvement in SOPs, we should approach to review SOPs to be proper according to 

prepared procedures, as soon as possible if necessary. 

2-5-1. Review of O&M and WQC activities 

Review of SOPs should be carried out periodically not less than once a year and properly if 

necessary. After review of SOPs, SOPs should be updated to revised version.  Records of 

SOPs review and histories of review must be required to issue and keep them.  Records of 

view should include the following: 
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- Activities before review and after review and reviewed reasons 

- Signatures of approved persons, date of review  

- Results of review 

- Marking of reviewed part and description of reviewed histories in revised SOPs 

documents 

2-6. Preparation for making of O&M plan 

O&M plan is developed to provide a material that can be easily referred to for guidance in 

operating a water system.  The O&M plan will also provide ready reference for following; 

- All equipment data which is necessary for performing normal maintenance 

- Ordering replacement parts and supplies 

- Organized system for keeping records of O&M of the system 

- Water sampling, analysis and testing which required for compliance with 

regulations

- Monitoring of the treatment process for compliance with accepted waterworks 

procedures.

- Information regarding start-up and normal operating procedures and emergency 

operating procedures 

O&M plan will become a training manual to provide personnel which handy source reference 

while they learn to operate the facilities.  The experienced operator will usually refer to the 

O&M plan for confirmation of normal operation and maintenance procedures and as a 

reference guide for unusual operating conditions. The entry level operator should frequently 

refer to the O&M plan for guidance and instruction.
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Title 

 Water Well 

SOP TAG No. 
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Issued  Developed by  Signature

Revised  Approved by  Signature

Introduction 

In Seberbay Well Pump Station (SEB-WPS), the source of supplying water is well water 

and three wells with approximately 115, 100, 99 meters depth and 12” diameter steel casing 

and screen are available. Water is distributed without treatment so that the quality of the 

well water must be within limits of Standard Potable Water Specifications. 

Production capacity of the wells (safe yield capacity) must be higher than the design supply 

capacity of the station of 3,700 m3 per day for Seberbay area, having the serving 

population of approximately 20,000 customers. 

Draw-down of dynamic water level must be less than(6m) for the horizontal pump and in 

case of vertical pumps, it must be submerged by not less than (5m). 

Current well water quality and static water level by Inventory Survey in 2007 are as 

follows; 

� Turbidity: 1.4 

� TDS: 453  mg/l 

� Ca: 40 mg/l 

� Iron:  0.2  mg/l 

� Mn:   0.1 mg/l 

� Total Hardness: 200 mg/l 

� Total Alkalinity: 260 mg/l 

� S.W.L: - 4.39 m from ground level 

1. Features of process 

1-1.Function of process 

Function of the well is to produce water of design quantity and design quality within the 

design groundwater draw-down. The static water level in the well affects to the 

discharge pressure and quantity. If the water quality in the well is not within the limit of 

the standard, water can not be distributed to the network. 

1-2.Impacts of process 

Production capacity of the wells and water quality are essential value for the well pump 

station deciding the operation procedures of the following processes. 
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1-3.Relations between other processes 

The static water level in the well affects to the efficiency, pump flow rate and produced 

well water. 

         . 

2. Criteria for operation 

  2-1. Water level  

Static and dynamic water levels shall be not lower than the designed/planned figures 

for pumps. When the designed/planned water levels are not available at the initial stage 

of this SOP application, tentative static water levels are set up using current records of 

water levels and treatment operation and as follows :  

1- Static water level should be recorded for each well 

2- Dynamic water level should be recorded during operation for each well 

3- Well Discharge flow rate should not exceed the design limits 

4- The pump flow rate should not increase the safe yield capacity for the well 

5- Check the well water level every 3 months to check the well efficiency and pump 

condition.

 2-2. Well water quality 

Water quality of raw well water shall not deviate from the designed/planned figures. 

When the designed/planned water quality are not available at the initial stage of this 

SOP application, tentative water quality are set up using current records of water 

quality and transmission operation and reference figures will be finalized as soon as 

possible.

All the water quality items shall not be higher than the Egyptian potable standards. 

Sampling and analysis of raw well water quality should be conducted by daily routine 

work for main items and by monthly analysis for full standard items according to WQC 

procedures.

 2-3. Clean well sites 

Well sites shall be kept clean from any contamination derived from either surface water 

or ground water. Visual check of cleanness of the well sites should be conducted by 

daily routine work. 

3. Operation under normal condition 

3-1.Start-up and shut-down procedures 

  3-1-1. Visual check of well sites 

Well sites shall be checked visually and confirmed that surface water drainage 
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and other well facilities are kept properly  

  3-1-2. Water level 

Static water level in the observation well shall be measured and confirmed the 

value not lower than the designed/planned level. 

  3-1-3. Well water quality 

Quality of raw well water shall be checked by the record of analysis of the 

previous day and confirmed satisfying the standards. Water sample shall be 

prepared for analysis for the day immediately after the pump operation.  

3-2.Monitoring during operation 

  3-2-1. Water level 

Static water level in the observation well shall be measured and confirmed that 

the value is not lower than the designed/planned level. 

 4. Operation under unusual condition 

4-1 Prospect troubles and trouble shooting 

      4-1. Contamination 

When any contamination such as surface rainwater flowing-in may be found, the 

station shall be stopped immediately and remedial measures such as sterilization 

at well site.  

Discharge to the network shall be resumed only after the effect of the action 

would be confirmed. 

      4-2. Water level 

There are two kinds of abnormal draw-down of groundwater level, i.e. extreme 

draw-down of dynamic water level and long term static water level decrease. 

4-2-1. Clogging 

Groundwater flow may be reduced by clogging of inlet screen and/or 

surrounding aquifer layer and extreme draw-down will occur by pumping. 

In this case, 1) pump operation shall be restricted to the level of normal 

draw-down, or 2) pumping well shall be changed to sound one where 

backwashing the concerned well may be applicable to restore or new complete 

well drilling may be required. 

4-2-2. Long term static water level decrease.  

With many reasons considered, ground water level may be drawn down in long 

term and may exceed the design/planned level. In this case, 1) operation by a 

value less than the design flow rate and 2) increasing pump total head capacity or 

adding new well shall be considered to secure the discharge capacity of the wells. 

      4-3. Water Quality 

When any water quality item in well water exceed the potable water standards, 
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the station shall be immediately stopped and the reason of worsened quality and 

remedial measure shall be clarified. 

5. Report and record 

5-1.Record

      The Record for operation of the well sites should be required as follows; 

    5-1-1.Record of monitoring and visual check 

       Monitoring and visual check list should be prepared 

Objects of monitoring and recoding are as follows:   

           -1.Visual check of the well sites 

           -2. The water levels 

              - Static water level 

- Dynamic water level 

           -3. Raw well water quality 

              - Potable water quality standard items 

When unusual condition will happen, it should be recorded with immediate 

actions, remedial measures taken. 

5-2.Report

Reports for operation of wells should be required as follows; 

- Monthly and annual ground water extraction volume in the station 

- Monthly and annual ground water level fluctuation 

      - Monthly and annual ground water quality fluctuation 

      - Required maintenance of wells 

� Washing well and screen for clearing clogging 

� Painting or replacing well casing, piping, valves etc. 

� Maintenance of surface water drainage at well sites 

SEB-WPS01-MT Revised version Issued date Page  1of 2 

Station Name: 

Seberbay WPSP

Title 

 Water Well  

SOP TAG No. 

SEB-WPS01-MT

Issued  Developed by  Signature

Revised  Approved by  Signature

Introduction 

Generally, maintenance activity of the water wells will be conducted not in a routine 

maintenance but conducted along with the periodical maintenance of the station by 

cooperation with the responsible person from the branch and HQ Water department. HQ 

Water department will put maintenance schedule for wells and revising it with the branch 

team and station O&M members. 

1. Criteria for maintenance 

Major maintenance activity for the wells is to secure the safe yield capacity required to 

produce planned supply water volume. 

Criteria 

-  Keeping the well yield capacity by periodical monitoring for static and dynamic well 

water levels. 

  Timing: according to the maintenance schedule 

- Maintaining outlet pipes and valves properly painting or replacing. 

  Frequency: Every six months 

-  Keeping well sites clean avoiding contamination by surface water and others for a 

distance not less than 5 m from each side around the well and in the same time 

monitoring of the well site has to be achieved by the operation team. 

Frequency: Once a month  

2. Maintenance activity 

Based on the above criteria, the maintenance activity consists of following three 

categories; 

� When an observable draw down for the dynamic water level occurs while 

operation of well pump 

The following procedures have to be achieved: 

a) Backwashing for the wells 

b) Damaged well shall be replaced by new well. 

� Maintenance of the well casing, piping and valve, etc. 

� Keeping well sites clean 
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2-1. Securing safe yield capacity 

In order to secure the yield capacity, wells shall be backwashed regularly by the well 

section of the branch office. Frequency and timing shall be decided by examining the 

static and dynamic water level monitoring report prepared by station operation team. 

When backwashing interval will be shortened and yield capacity can not be recovered by 

backwashing, new well drilling shall be prepared for the replacement. 

2-2. Maintaining well casing and piping 

As a part of maintenance activity for the piping and valves inside the station, well casing 

and piping at well sites shall be maintained as below: 

Inspection should be conducted regularly to ensure that facility should work on without 

accident during operation. Inspection list for well casing and piping shall be prepared as 

a part of station piping and valves. 

� Repairing 

� Painting 

� Replacing

2-3. Well sites cleaning 

Around the well there shall be kept clean from any contamination by others. Daily visual 

checking shall be conducted on the following points and necessary maintenance shall be 

made as required. 

� Surface water drainage 

� Protection from oil and grease 

� Protection from animals 

3. Report and record 

     Hence, the record and report are essential for O & M in WPS. All the maintenance 

activities done shall be recorded and summarized monthly and annually together with 

operation records of the whole station. These reports can be taken into consideration for 

the preparation of O&M plan for the next year. 
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Introduction 

Total four well pumps are used in this well pump station to supply the groundwater to the 

network. Two horizontal pumps are installed in the new pump house on one well and two 

submerged pumps each on one well for Seberbay. The ground water in the well is sucked 

by each well pump and discharged to the network or to the elevated tank. 

The well pump facility consists of following equipment; 

     -1.The well pump: 2 Horizontal pumps with one each stand-by 

-2. Submerged pump: 2 Submerged pumps, one on each well. 

   -2.Pipes and valves: Carbon steel, sluice valve and the swing type check valves 

1. Features of process 

1-1. Function of process 

    Function of the well pump is to transfer the ground water into the network with 

required quantity and water pressure. 

1-2. Impacts of process 

The well water flow rate and pressure are essential values for the water supply in the 

service areas. 

For determination of capacities/diameters of network trunk pipeline are based on the 

well water flow rate based on the safe yield capacity of the wells. 

1-3. Relations between other processes 

In the well pump station, there are four mechanical processes, i.e. well, well pump, 

elevated tank and chlorination facility. 

1-3-1.The well 

         The water level in the well affects to the discharge pressure and quantity. But 

water quality in the well may not affect to the operation because no treatment 

is expected in the station. 

1-3-2. Elevated tank 

         Elevated tank in Seberbay line is used as a buffer tank and therefore 
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when the upper tank is filled up, well pump operation shall be stopped. 

1-3-3.The network 

         The network is located after the well pump facility. 

         The well water is fed by the well pump to the network. 

2. Criteria for operation 

  2-1.Schedule for working of pump 

All the well pumps except diesel engine pump shall be operated according to the 

operation schedule. Usually one pump is operated for each service area. Working 

pump shall be changed periodically so that working cycle of pump is 24 hours 

2-2.Indication of discharge pressure gauge of the pump/transmission line  

      Proper pressure gauge indication: Lower limit 3 bar  

                                 Upper limit 4 bar 

3. Operation under normal condition 

3-1.Start-up and shut-down procedures 

      3-1-1.Pre-start check 

           The well and well pump shall be selected before start-up operation. 

         -1.The Valve in discharge line 

All valves in discharge line of the well pump shall be kept in working 

condition.

         -2.Electrical switch board 

             Power shall be supplied. 

3-1-2.Start-up 

All the pumps are operated manually and the start switch on switch board 

is turned on to start the well pump and the common checking, unusual 

noise and vibration of the well pump and leak of water are followed after 

start.

Pressure of discharge line is confirmed by the pressure gauge;  

Indication of pressure gauge shall be 3 bar or more. 

3-1-2.Shut down 

All the pumps shall be shout down manually and the stop switch on 

switch board is turned off to stop the well pump and common checking 

are followed after stop 

Working time of the well pumps shall be checked from start to stop of 

each well pump. 
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3-2.Monitoring and visual check during operation 

Monitoring and visual check of the well water pump is a very important activity. It 

shall be conducted not less than twice a day by prepared check list. 

If any unusual condition is found, corrective action shall be conducted immediately.  

3-3 Operation for control 

  The water flow rate and quantity are the most essential items for the operation of the 

well pump station. 

  The well water is transmitted by the well pumps to the networks with proper pressure.   

The nominal supply capacities of the station are 122 l/sec or 440 m
3
/hour (Three 

Wells Simultaneously). In normal operating condition, the working time of well 

pump shall be intermittently 24 hours a day. 

 4. Operation under unusual condition 

4-1 Prospected troubles and trouble shooting 

      -1. Discharge pressure is not enough 

      -2. Discharge pressure is too high 

      -3. Discharge quantity is not enough 

      -4. Mechanical or physical trouble of the pump 

-5. Electrical power failure 

5. Report and record 

5-1.Record

       The Record for operation of well pumps shall be as follows; 

       5-1-1.Record of working of the pump 

           -1.Time in operation of the each well pump 

           -2.Operation condition 

              - Discharge pressure, quantity, electrical current, and so on 

           -3.Water level in the well 

           -4.Unusual condition of the pump  

5-2.Report

Reports for operation of well pumps shall be required as following; 
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      5-2-1.Unusual condition in working 

      5-2-2.Monthly report 

           -1.Time in operation of each pump 

           -2.Recommendation on operation 

      5-2-3.Annual report 

           -1.Time in operation of each pump 

           -2.Recommendation on operation 
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Introduction 

The chlorination facility in Seberbay Well Pump Station (SEB-WPS) is chlorination dosing 

system to the transmission pipe for the purpose of maintaining the free chlorine residual in the 

network locating approximately 2,000 meter away from the station as shown on the drawing 

below. 

Well water 

1. Criteria of the Operation 

1-1.Function and criteria of the operation 

Function of chlorination is to inject the chlorine to the transmission pipeline and to 

maintain the free chloride residual concentration as designed. And it is protecting the 

supply water from the development of biological substances. 

Designed chloride residual concentration at Seberbay service area 

� Cl: not less than 0.5 mg/l in summer 

� Cl: not less than 0.3 mg/l in winter 

1-2. Relations between other processes 

Chlorine dosing rate shall be adjusted by the well water quality and network 

conditions at service areas. 

2. Operation under normal condition 

Beside this SOP, operation procedures for the chlorinator facility shall be conducted 

strictly according to the manufacturer’s recommendations, instructions and manuals 

especially for the safety against chlorine handling, monitoring and so on. 

Well Pumps 
To the network of  
Seberbay area 

Chlorination
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3. Start-up and shut-down procedures 

3-1.Facility component of the chlorination equipment 

      The chlorination equipment consists of the following three components; 

        -1.Chlorine Tank 

        -2.Chlorine pump 

        -3.Pipes and valves 

      Chlorine solution is taken out from chlorine tank and transported by Chlorine 

pump to pipe leading to network. Chlorine solution is mixed with the water 

supplied at the dosing point.  

3-4. Monitoring and visual check of facility 

Monitoring and visual check during operation shall be conducted according to  

the check list.  

3-5 Operation procedures for control of facility 

Dosing flow rate of chlorination shall be changed depend on the following; 

            - Free residual chlorine of the supplied water 

            - Required free residual chlorine for the network water 

- Flow rate of the supply water 

Determination procedures of dosing rate are shown in SEB-WPS06-QC. 

4. Operation under unusual condition 

4-1 Prospect troubles and trouble shootings 

4-1-1.Chlorinator

Troubleshooting of the chlorinator shall be conducted according to the instruction 

manual issued by the chlorinator manufacturer. 

5. Records and Reports  

5-1.Records

      5-1-1.Records for operation condition 

          -1.Chlorine pump discharge. 
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          -2.Records for the chlorinator 

            - Chlorine dosing flow rate 

           -3.Visual check list in a routine work 

5-2.Report 

Reports are required as shown in the following; 

         5-2-1.Chlorine consumption records 

            - Weight of chlorine used each 24-hour period during a month 

            - Total weight of chlorine used for a month 

            - Average weight of chlorine dosed during a 24-hour period for a month 

            - Maximum weight of chlorine used during any 24-hour period during a month  

- Minimum weight of chlorine used during any 24-hour period during a month 

        5-2-2. Recommendation on facility 

             - Rehabilitation and upgrading 

                - Repairing 

                - Replacement 

                - Repainting 

                - Additional parts or facilities 

                - Required spare parts 

            - Recommendation on modification of the criteria 

            - Recommendation on training for persons 

            - Recommendation on review of O&M plan 

SEB-WPS06-QC

Chlorination

Revised version Issued date Page  1of 4 

Plant Name: 

Seberbay WPS

Title 

       Chlorination Facility 

SOP TAG No. 

SEB-WPS06-QC

Issued  Developed by  Signature

Revised  Approved by  Signature

Introduction 

The chlorination facility in Seberbay Well Pump Station (SEB-WPS) is chlorination dosing 

system to the transmission pipeline for the purpose of maintaining the free residual chlorine in 

the network. 

Well water 

1. GHAPWASCO Regulation 

According to the water quality control regulation of GHAPWASCO, required residual 

chlorine concentration in the network is 0.5 mg/l for the water which source is 

groundwater. Residual chlorine measurement shall be done on the distribution system at 

the area farthest from the source of the station. This ensures that the entire distribution 

system is receiving enough chlorine. 

2. Monitoring Frequencies 

2.1 Frequency of free residual chlorine measurement 

        - At the station: Once every 1 day 

        - At Seberbay service area: once every 2 weeks 

2.2 Frequency of chlorine demand test 

- For the well water: Once in six months and as the sample is taken for 

analysis 

3. Water quality control under normal condition 

3-1.Monitoring of the well water 

       3-1-1.Laboratory test of chlorine demand 

Chlorine demand test shall be conducted according to the standard procedure in 

GHAPWASCO for general water quality analysis including sampling procedures 

for the following items: 

Well Pump 
To the network of  
Seberbay area 

Chlorination

SEB-WPS06-QC
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� Turbidity 

� Iron 

� Manganese

� Ammonia

� pH

� Bacteria and coliforms 

� Other items as require 

3-2.Control of the chlorine dosing rate 

Free residual chlorine in the distributed water shall be maintained at least 0.5 mg/l 

at any point of the farthest tap in the network. In the case that combined residual 

chlorine is used for chlorination, the total injected chlorine shall be 1 to 1.5 mg/l.  

Free residual chlorine in the network is consumed during a distribution of the 

water. Consumed amount of chlorine is varied to the conditions in the network 

such as contamination, water temperature, condition of network pipe lines and so 

on.

The free residual chlorine in the distributed water at a point of the farthest tap in 

the network shall be measured periodically according to the frequency of the 

criteria. 

         The control action of free residual chlorine shall be done by following activities; 

           -1.Set a target for the distributed water at a point of the farthest tap in the  

network

           -2.Confirm the well water connected with the network 

  - Numbers of the well stations 

               - Free residual chlorine from each well station 

               - Flow rate of the distribution water from each well station 

           -3.Set the target for the supply water 

           -4.Set the chlorine dosing rate  

           -5.Confirm the flow rate of the supply water 

           -6.Set the chlorine dosing flow rate by the chlorinator 

           -7.Monitor the free residual chlorine in the water  

                - The supply water 

                - The distributed water at any point of the farthest tap in the network 

           -8.Compare the monitored data with the targets 

           -9.Determin whether the chlorine dosing rate is to be changed or not? 

           -10.If a chlorine dosing rate shall be changed, change a dosing flow rate by 

operation of the chlorinator to be increase or decrease 
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           -11. Monitor the free residual chlorine in the water  

                - The supply water 

                - The distributed water at a point of the farthest tap in the network 

           -12.Compare a monitored data with the targets 

           -13.Determin whether the chlorine dosing rate is to be changed or not? 

           -14.Repeat from control actions 11 to 13 in the routine work 

3-3.Visual check of operation condition 

           Operation condition of the chlorination facilities shall be checked in the routine 

work to confirm proper operation of the facilities. 

4. Operation under unusual condition 

4-1 Prospect troubles and trouble shootings 

       Insufficient free residual chlorine in the supply water at the station and/or distribution 

water in the network 

5. Record and report  

5-1.Records

      5-1-1.Records for water quality 

- Free residual chlorine with general water quality analysis results of supply 

water and the distributed water at any point of the farthest tap in the network 

      5-1-2.Records for the chlorinator 

- Chlorine dosing rate and dosing flow rate 

      5-1-3.Records for visual check 

- Check list use in the routine work 

5-2.Report

Reports are required as follows; 

         -1. Free residual chlorine measurement  

-2. Consumption of chlorine 

        5-2-2. Recommendation on facility 

            - Rehabilitation 

� Repairing 

� Replacement 

� Additional facility 

SEB-WPS06-QC
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            - Recommendation on modification of the criteria and SOPs 

            - Recommendation on training for personnel 

            - Recommendation on review of O&  plan 
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Plant Name: 

Seberbay  WPS

Title 

Elevated Tank 

SOP TAG No. 

SEB-WPS08-OP

Issued  Developed by  Signature

Revised  Approved by  Signature

1. Description of the facility 

1-1.Outline of process and facilities 

The Elevated Tank is provided to stabilize the flow and pressure in the network. 

In Seberbay Well Pump Station (SEB-WPS), a reinforced concrete elevated tank is 

provided for the water supply to Seberbay service area. Its upper tank has 200 m3 

storage capacity and 36 meter height. 

There is only one device to control and operate the elevated tank, i.e. a valve in the 

rising pipe. 

 1-2. Function of the Elevated Tank 

 Functions of the Elevated Tank are to buffer the surplus water/pressure in the 

network and to cover the peak water consumption exceeding the pump supply 

capacity. 

1-3.Impact of facility 

      The Elevated Tank is a large scale civil structure but a quite effective facility in the 

water supply network. 

1-4.Relation with other facilities 

      1-4-1.The well pump 

            It is rather special case but in SEB-WPS the elevated tank is by-passed from 

the transmission pipe to Al Seberbay area and is not connected directly from 

the well pump concerned. 

2. The criteria for operation 

There is no operation required for the elevated tank and the criteria for operation do 

not exist. 
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3. Operation under normal condition 

Usually the well water passes through the Elevated Tank and valve in the rising pipe 

is opened. Hence, any operation or control under normal condition is not required 

for the Elevated Tank, but monitoring is needed to confirm that unusual condition 

does not exist. Check list for monitoring and visual check is provided in 

SEB-FRP03-OPCL-01.

       When the upper storage tank is cleaned, the valve in the rising pipe for the Elevated 

Tank shall be closed and emptied by drainage pipe. 

4. Operation under unusual condition 

4-1. Prospected unusual condition 

Unusual condition of the Elevated Tank is prospected simply to loose storage function as 

follows; 

� Leakage by concrete structure problem 

� Contamination by flown waste 

� Trouble in the rising pipe and valve 

4-2.Troubuleshooting 

Troubleshooting for the above situation shall be just closing the valve in the operation and 

remedial maintenance works shall be conducted as required. 

5. Records and reports  

5-1.Records

       Records of monitoring and visual check for the Elevated Tank. 

5-2.Reports

         5-2-1.Annual report 

              - Report of the corrective action (as needed) 

              - Report of the preventive action (as needed) 

        5-2-2.Recommendation 

              - Rehabilitation and upgrading 

              - Review of SOPs 
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Station Name: 

Seberbay WPS.

Title 

Elevated Tank 

SOP TAG No. 

SEB-WPS08 -MT

Issued  Developed by  Signature

Revised  Approved by  Signature

Introduction 

Generally, maintenance activity of the Elevated Tank is not conducted as a routine daily 

maintenance, but along with the scheduled maintenance of the station.  

Structure and devices to be maintained in El Seberbay Well Pump Station (SEB-WPS) are 

as follows; 

� Upper storage tank structure with steel stairs 

� Level guage 

� Rising pipe with a pressure gauge 

� Overflow pipe 

   The tank structure, water supply pipe, and drainage pipe are inspected and cleaned. 

Cleaning of the tank is the main activity.. 

1. Criteria for maintenance 

Major maintenance activity for the Elevated Tank is to clean the upper storage tank 

inside and outside. Condition of the tank shall be checked and confirmed. 

  - Frequency of cleaning and inspection of the tank 

� Cleaning work: Once 3-6 months 

� Inspection and repairing: Once a year 

      - Acceptable time to stop the function of the Elevated Tank 

� In winter season: 6 hours 

Criteria for maintenance activity of the other ordinary devices other than the tank shall 

be followed to the similar maintenance procedures. 

2. Maintenance activity 

In order to judge the necessity of maintenance activity such as adjustment, repairing or 

replacing, following four steps shall be considered for the Elevated Tank; 

     -1. Monitoring and checking during operation 

-2. Inspection 

       -3. Evaluation and analysis of inspection results 
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       -4. Maintenance work 

2-1.Monitoring and visual check 

Monitoring and visual check shall be carried out according to “O&M schedule” and 

unified check list. 

2-2.Inspection

Inspection shall be carried out according to “O&M schedule” and unified check list.  

     - External check of the tank 

� Appearance of crack on the tank 

� Leak of water from the tank 

� Foreign substances such as flying waste of vinyl materials, birds dropping 

and so. 

     - Cleaning of inside of the tank and overflow piping 

� Flushing away sludge by pressured water 

� Brushing away to remove adherent algae on the wall 

   2-2-1.Cleaning of the tank 

- Make a plan and time schedule for cleaning 

        - Procedures for drainage of water in the tank 

- Procedures for cleaning of the tank 

2-2-2.Inspection procedure 

Inspection check list shall be provided on the following items; 

- Inspection of the tank 

- Inspection of the rising pipe 

- Inspection of the float and level indicator with wire 

- Inspection of overflow pipe 

2-3. Evaluate and analysis of the inspection result 

After inspection following items shall be evaluated;

  - Necessity of maintenance action 

� Corrosion 

� Crack in the wall or bottom of the tank 

� Water leakage 

2-4. Maintenance after the inspection 

      Following shall be conducted for the maintenance work; 

S2.6-43
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- Repairing cracks, leakage parts and broken parts 

- Repainting 

- Maintenance of the piping and valve 

� Supplying grease as needed 

� Change of parts as needed 

� Replace the valve as needed or periodically 

� Repairing of leak part pipe and connection 

3. Procedures under unusual condition 

3-1 Prospect troubles 

As mentioned in operation procedures, unusual condition of the Elevated Tank is 

prospected simply to loose storage function as follows; 

� Leakage by concrete structure problem 

� Contamination by flown waste 

� Trouble in the rising pipe and valve 

3-2.Troubuleshooting 

Once the above situation happens, shut down the elevated tank by closing the valve and 

remedial maintenance works shall be conducted as soon as possible. 

4. Records and Reports  

4-1.Records

      Records for maintenance of the Elevated Tank shall be prepared as follows; 

      4-1-1.Record of monitoring and visual check 

      4-1-2.Record of inspection 

      4-1-3.Record of maintenance work 

4-2.Reports

Reports for maintenance of the Elevated Tank shall be prepared as follows; 

4-2-1. Summery of the Maintenance Records 

4-2-2. Recommendations (as needed) 

       - Review of maintenance procedures 

       - Improvement of facility 

       - Upgrading or rehabilitation of facility 

- Replacement of facility 
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- Repairing of facility 

       - Review of SOP 
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Plant Name: 

Seberbay

Title 

Power Transformer 

SOP TAG No. 

SEB-WPS17-01OP

Issued  Developed by  Signature

Revised  Approved by  Signature

SEB WPS 17-01 Power Transformers   SEB WPS 17-05 Cabling 

SEB WPS 17-02 Generator  SEB WPS 17-06 Batteries  

SEB WPS 17-03 0.4KV Main Switch Gear SEB WPS 17-07 Reactive Power Control

SEB WPS 17-04 Low voltage Motors SEB WPS 17-08 General lighting 

1. Introduction 

In Seberbay Facility there is one step down transformer 300 KVA 11/0.4 KV  

2. Features of process 

2-1.Function of process 

 The transformer in Seberbay plant is used to convert 11KV to 0.4KV which required 

by the loads of the plant. 

3. Criteria for Operation 

The transformer is preferred to operate at the point of maximum efficiency which occurs 

when the transformer is operated around 80% from its rated.  

4. Operation under normal condition 

Under normal condition the plant are supplied from the electric utility through the 

transformer while the generator is standby. During the normal operation, the following 

items should be checked. 

1. The circuit breaker of the generator which exists in the generator panel is switched 

off 

2. The manual tie switch in the main low voltage panel should be positioned in the 

direction of transformer.  

Main low voltage panel

Trans. 

Income Feeder
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5. Operation under up normal condition

In case that the electric power from the utility is switched off the standby generator will be 

operated according to the following sequence: 

1. Put the tie switch in the off position (No connection neither to transformer nor to 

generator )  

2. Start the standby generator according to the procedure mentioned in generator SOP. 

3. Switch on the generator circuit breaker in the generator panel. 

4. Change the position of the tie switch to the direction of generator operation.  

5. Start connecting the loads gradually. 
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Plant Name: 

Seberbay

Title 

Power Transformer 

SOP TAG No. 

SEB-WPS17-01 MT

Issued  Developed by  Signature

Revised  Approved by  Signature

SEB WPS 17-01 Power Transformers   SEB WPS 17-05 Cabling 

SEB WPS 17-02 Generator  SEB WPS 17-06 Batteries  

SEB WPS 17-03 0.4KV Main Switch Gear SEB WPS 17-07 Reactive Power Control

SEB WPS 17-04 Low voltage Motors SEB WPS 17-08 General lighting 

1. Construction

The main parts of the transformers are:  

� The primary winding 

� The secondary winding 

� The metal tank 

� The oil 

� The oil reservoir   

� The radiators 

� The Buchholz relay 

� Oil level indicator 

� Tap changer 

� insulators & bushings 

� Silica jell 

2. Maintenance activity 
The transformer in SEBalet Marhoom is located outside the plant and it is used to feed the plant 

and other domestic loads. So most of maintenance activity is ordered to be done by the electric 

company.  

Maintenance activity consists of 3 kinds of working as follow: 

1- Monitoring, checking and recording 

2- Evaluate and analyze results of monitoring and inspection 

3- Routine maintenance. 

2.1 Monitoring, checking and recording

Activity of Monitoring, checking and recording should be done according to the 

maintenance schedule, SEB-WPS17-01MT.  

2.2 Evaluate and analyze results of monitoring and inspection 

Generally, from the monitoring and visual inspection we can recognize the corrective 

actions needed for the efficient operation of the transformer.  

2.3 Routine maintenance 
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     This is the most important item we have to follow to keep the power transformer unit in 

good conditions. The routine maintenance is consisting of groups of individual steps 

which are classified to be done in certain periods according to SEB-WPS17-01 MT.

3. Report and record 

3-1.Record

The Activity of monitoring and visual check should be recorded in the recording sheet 

SEB-WPS17-01QC01.

3-2. Report 

3-2-1. Routine maintenance report:  

The activities of routine maintenance should be reported according the format 

SEB-WPS17-QC02

3-2-2. Trouble History report:  

Any troubles occurs in the transformer or in its protection which happen during the operation 

of the transformer should be collected in trouble history sheet SEB-WPS17-QC03.

Operational and Maintenance Schedule (SEB-WPS17-01MT) 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y 2Y

1.  Record current and voltage readings 

1-1.Record secondary voltage       

1-2.Record secondary current      

2. Inspect silica jell

2-1. Inspect the color of the silica jell. Change or dry 

if its color is changed. 
     

2-2. Change the silica jell if it is contaminated with 

oil.
     

3. Check oil level  

3-1.Check that the oil level is between the sign of 

20C and Max. Sign– refill with fresh oil if required. 

    

3-2.The oil level must not exceed the maximum sign 

when the transformer running at full load.  

    

4. Check for oil leakage 

4-1. Check the oil leak from tank, radiators and oil 

discharge valve.  

   

5. Inspect and clean bushings and transformer 
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4. Tools required for routine maintenance 

1) Air blower 

2) Open & Closed Wrenches

3) Megger 5000 and 500 volt DC

4) Air dryer

5. Materials required for routine maintenance 

1) Sateen

2) Transformer oil 

surface.

5-1. Check the medium voltage and low voltage 

insulator from any cracks. Clean with suitable sateen.  

    

5-2. Clean with suitable sateen, the transformer 

surface and radiators 

    

6. Check oil dielectric strength 

6-1. Check the oil dielectric strength by the use of oil 

tester.  

     

7. Oil filtration 

7-1. When the dielectric strength of the oil is lowered, 

the oil should be filtered using oil filtration unit. 

   

7-2. Re check the oil dielectric strength       

8. Measure the winding insulation resistance 

8-1. Measure the insulation resistance between short 

circuit primary to short circuit secondary 

     

8-2. Measure the insulation resistance between short 

circuit primary to earth 

     

8-3. Measure the insulation resistance between 

short circuit secondary to earth 
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Plant Name: 

Seberbay

Title 

Emergency Generator 

SOP TAG No. 

SEB-WPS17-02OP

SEB WPS 17-01 Power Transformers   SEB WPS 17-05 Cabling 

SEB WPS 17-02 Generator  SEB WPS 17-06 Batteries  

SEB WPS 17-03 0.4KV Main Switch Gear SEB WPS 17-07 Reactive Power Control

SEB WPS 17-04 Low voltage Motors SEB WPS 17-08 General lighting 

1. Features of process 

1-1. Function of process 

The function of emergency generator is to provide the electrical power to the water treatment 

facility, i.e. the emergency generator is the power supply unit for blackout. The purpose of the 

emergency generator is to provide the electrical power for a minimum of facility operation.  

1-2. Impacts of process 

The emergency generator is used in only emergency situation, and it has independent function 

different from the water treatment process.  

The emergency generator has to operate in emergency situation and provide the electrical

power certainly in emergency. Therefore the periodical operation, despite the normal 

condition, should be required in order to secure the function and reliability of the equipment 

to avoid the fault of the operation in that case. 

1-3. Relations between other processes 

(1) Operation object of the emergency generator 

Existing generator covers 50% of the required power to the facility, in order to avoid damage 

of the generator or electrical facility in the plant. 

2. Criteria for operation 

2-1. Operation Method 

Emergency generator operates by manual operation. 

Emergency generator starts and stops by switch on-off operation at the generator or the 

independent control panel after the detection of emergency situation, such as blackout.  

2-2. Monitoring-required items  

Monitoring-required item during the generator operation is as follows; 

� Generating output power and generating voltage 

� Temperature and pressure of cooling water 
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� Lubricant pressure 

� Starting and stopping time  

From start to top speed: Approx.. 10 sec. 

To Full load: Approx.. 10 sec. 

Total time: Approx. 20 sec. 

� Rotating speed.  

2-3. Periodical commissioning 

In order to avoid the fault operation in emergency situation, function and reliability of the 

generator should be checked by periodical commissioning. Commissioning should be 

conducted more than 30 minutes by actual load or dummy load.

3. Operation condition 

3-1. General Start-up procedures 

3-1-1. Start-up 

General start-up procedure for the emergency generator is as shown in following Chart. 

3-1-2. Shutdown 

1- Check over engine. Check oil in engine, day 
tank and cooling water level 

2- Check that the generator main circuit breaker 
is switched off. 
� Above items should be checked 

periodically in preparation for the emergency 
case. 

Operate the engine unit by the starting of 
electrical motor. 

By engine ignition, shift up the gear and speed up the 
revolution 

1- Connect the Gen. CB in the generator panel 
then the Gen. CB in the main low voltage 
panel.

2- Start the load connection gradually. 
3- Check that the generator current does not 

exceed its rated value.  
4- Record Gen. Power, current, voltage, 

frequency. 

Preparation

Engine starting 

Ignite the Engine 

Rated revolution 

Load connection 

Check that the generator output voltage and 

frequency reached their rated values. 

SEB-WPS17-02OP Revised version Issued date Page  3of 5 

After restoration of power, stop the emergency generator operation and changeover the power 

source to commercial power. 

3-1-2-1 General Shutdown Procedures: 

1. Turn of the loads gradually  

2. Disconnect the generator CB in the main low voltage panel by moving the tie switch 

from the position of generator operation to the transformer operation position. 

3. Disconnect the generator CB in the generator panel. 

4. Keep the generator running for several minutes (5 minuits) at no load to cool down 

before shut off. 

5. Turn off the generator. 

6. Record the stopping time.  

3-1-2-2 Emergency Shutdown.

If an emergency or up normal conditions happens during the operation of the generator, 

the generator can be turned off by pushing the emergency stop switch.  

3-2. Fuel storage system 

Emergency generator has fuel storage tanks for long-time operation. Emergency generator 

requires certain operation against the emergency situation, such as sudden blackout. 

Accordingly, emergency generator shall have fuel tanks. It is divided into 2 items, which are 

weekly tank and monthly tank, by the purpose of fuel provision. Run time of the generator is 

expected for 3 hours during blackout. The monthly tank having storage capacity of 90 hours, 

whose storage day is for 30 days, stores the fuel. Fuel is transferred to the daily tank. Then the 

daily tank having storage capacity of 21 hours, whose storage day is for 7 days, provides fuel 

to the emergency generator. 

3-3. Starting system 

Engine unit operates by the electrical starting mechanism. Power source of this mechanism is 

battery. Therefore the periodical check of battery charging is required as shown in the 

maintenance list.  

4. Operation under unusual condition 

4-1. Expected troubles and trouble shootings 

(1) Malfunctioning of starting mechanism 

(2) Engine revolution doesn’t reach to rated revolution 

(3) Shortage of output of power generation 

(4) Abnormal heating of the engine 

(5) Sudden stoppage of the engine 
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(6) Abnormal exhaust (Abnormal color of exhaust gas) 

Trouble shooting is attached at the close of this chapter.

4-2. Trouble in the past and cause, background and events for recovery 

Table 1  Trouble Shooting for the Emergency Generator Operation 

No. Predicted Trouble Cause Remedy

1
Malfunctioning of 
starting mechanism

Low battery  Battery charge  

Breakage of starting motor  Repair or replacement of the 
equipment 

1) Shortage of fuel 

2) Aeration in a fuel pipe 

1) Provide a fuel 

2) Air release 

Breakage of the control unit Repair or replacement of control 
unit 

2
Engine revolution 
doesn’t reach to rated 
revolution

Clogging of fuel filter Drain and clean the fuel filter 

Malfunction of the electrical 
governor system and fuel injection 
pump 

Checking for the governor or 
injection pump or replacement 
of the equipment 

Aeration in a fuel pipe Air release 

Water mixing in a fuel pipe Change a fuel 

Using a fuel of low quality Change a fuel of good quality 

3
Shortage of output of 
power generation

Clogging of fuel filter Drain and clean the filter 

Malfunction of fuel transfer 
system composed of pump, nozzle 
and pipe 

Checking or replacement of 
each equipment  

Shortage of air-intake amount Clean the air filter 

Malfunction of the electrical 
governor system and fuel injection 
pump 

Checking for the governor or 
injection pump or replacement 
of the equipment 

Degradation of compression 
pressure by piston 

1) Replacement of the piston 
ring

2) Replacement of valve sheet 
and spring unit for air valves

3) Checking for the loosen of 
fixing bolts 

Overload Arrange the load properly 

4
Abnormal heating of 
the engine

Overload Arrange the load properly 

1) Shortage of cooling water  

2) Leakage from the radiator 

1) Checking for the amount of 
cooling water 

2) Checking or replacement of 
radiator

1) Shortage of lubricant 1) Refill the lubricant 
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No. Predicted Trouble Cause Remedy

2) Using lubricant of low quality

3) Degradation of lubricant 
feeding pressure 

2) Change of lubricant of good 
quality 

3) Checking or replacement of 
lubricant feeding pump 

5
Sudden stoppage of 
the engine

Lack of a fuel  Refuel 

Aeration in a fuel pipe Air release 

Breakage of electrical governor 
system 

Replacement of governor 
system 

6
Abnormal exhaust 
(Abnormal color of 
exhaust gas)

Overload or light load Arrange the load properly 

Using a fuel of low quality Change a fuel of good quality 

1) Shortage of lubricant 

2) Degradation of lubricant 
feeding pressure 

1) Refill the lubricant 

2) Checking or replacement of 
lubricant feeding pump 

Note)
These troubles should be detected during periodical commissioning. In case that trouble is detected, it 
should be remedied as soon as possible in preparation for the emergency situation. 

SEB-WPS17-02MT Revised version Issued date Page  1of 5 

Plant Name: 

Seberbay

Title 

Emergency Generator 

SOP TAG No. 

SEB-WPS17-02MT

SEB WPS 17-01 Power Transformers   SEB WPS 17-05 Cabling 

SEB WPS 17-02 Generator  SEB WPS 17-06 Batteries  

SEB WPS 17-03 0.4KV Main Switch Gear SEB WPS 17-07 Reactive Power Control

SEB WPS 17-04 Low voltage Motors SEB WPS 17-08 General lighting 

1. Component of the Generator 

The generator consists of two (2) main components as engine unit and generation unit.  

Auxiliary components generally include the following systems for the following services: 

� Fuel feeding system 

� Lubricant feeding system 

� Starting mechanism 

� Air-intake and exhaust system 

� Cooling water circulation system 

Maintenance activity for the emergency generator should be conducted to main components 

and auxiliary components. 

2. Criteria for maintenance 

The emergency generator is installed in preparation for the emergency situation, such as 

sudden blackout, and it provides electrical power to the equipment and security apparatus in 

above situation. 

Therefore the emergency generator is one of most important facility to avoid the expansion of 

accidents or disasters. 

Although the maintenance work for the emergency generator is neglected because it is resting 

the operation in normal condition in a facility, periodical maintenance is required more than 

the equipment operating in normal condition, in order to fulfill the function in emergency 

situation. 

3. Maintenance activity 

Periodical check and commissioning should be required to keep the generator in proper 

working. Maintenance activity shown herein means activity for the routine maintenance.   

Maintenance activity consists of two (2) kinds of working components as follows: 

(1) Daily external checking 

(2) Periodical commissioning 

3-1. Inspection and maintenance
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Inspection and maintenance item is as shown in following table. 

Table 1 Inspection and maintenance List

Classification Objective system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Regular
Check

Appearance Deterioration ��     

Oil leakage �     

Water leakage  �     

Fuel capacity in a service 
tank

�

General condition Abnormal vibration     �

Abnormal odor    �

Abnormal noise    �

Abnormal temperature    �

Abnormal revolution    �

Abnormal pressure    �

Indication of gages    �

Starting
mechanism 

Check the battery capacity �    

Check the electrolyte 

density of the lead acid 

battery.  

�   

Check the electrolyte level. 

Refill if necessary.  
�   

Remove any salts created at 

the battery pins. 
�   

Check the cables of the 

battery and cable leads. 
�   

Check the cable connection 

between battery and starter.
�   

Check the integrity and the 

output voltage of the 

battery charger. 

�   

Fuel feeding 
system 

Fuel capacity    �

Abnormal heart of fuel 
pump  

�

Fuel pressure     �

Filter cleaning    �

Fuel consumption    �

S2.6-45
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Classification Objective system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Lubricant feeding 
system 

Lubricant leakage    ��

Lubricant pollution    �

Lubricant pressure     �

Filter cleaning    �

Cooling water 
circulation system 

Leakage from cooling 
water pipe 

�

Cooling water temperature    �

Function of cooling water 
pump 

�

Leakage from radiator and 
water tank 

�

Air-intake and 
exhaust system 

Color of exhaust gas  
�

Generator Use air blower and sateen 
to remove dust from the 
exterior of generator unit.  

�

Check for excessive 
vibration, noise and 
temperature. 

�

Check the operation of all 
measuring devices 
(voltmeter, ammeter and 
frequency meter). 

�

Check all indicating lamps. 
Replace if required 

�

Check all alarms on the 
control panels. 

�

Tighten all bolts and nuts 
inside generator panel 
(terminals of power and 
control cables). 

�   

Inspect for corrosion and 
remove it by suitable 
emery.  

�   

Open the two side shields 
of the exciter unit. Use air 
blower to clean the stator 
winding, rotor winding and 
diodes.

�   

Check and clean the control 
panel, relays and circuit 
breaker. 

�   
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Classification Objective system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Check the emergency stop 
of the generator. 

��   

Check earthing connection. 
Tighten all bolts and nuts in 
the earthing circuit.  

�   

Check the operation of the 
fuel pump motor. 

�   

Check the continuity of 
earthing loop. 

�

Check the calibration of all 
meters 

�

Check the generator 
protections (over voltage, 
under voltage,….) 

�

Periodical
Maintenance

Fuel feeding 
system 

Condition of fuel pump (oil 
capacity) 

�

Condition of fuel injection 
system 

�

Lubricant feeding 
system 

Refilling or exchange of 
lubricant

�

Condition of pressure 
regulator

�

Cooling water 
circulation system 

Condition of cooling water 
pump (replacement of 
consumable parts) 

�

Generator Measure the insulation 
resistance of the generator 
winding using megger. 

�

Measure the polarization 
index of generator stator 
winding 

�

Measure the insulation 
resistance of the exciter 
winding and determine its 
polarization index. 

�

Measure the resistance of 
the stator winding, compare 
with the reference values. 

�

Measure the earthing 
resistance.  

�

Clean the bearing of the 
generator at both sides then 
lubricate them by shell 

�
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Classification Objective system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

alvania 3. 

��

Indicator Replacement or calibration 
of instruments 

�

Control system Checking for protection 
relay

�

4. Reports and records 

4-1. Records 

Records should include the following: 

� Result of inspection 

� Result of periodical commissioning 

4-2. Reports 

Reports should include the following: 

(1) Rehabilitation 

� Repairing or replace 

� List of spare parts that should be required to stock in the plant 

(2) Upgrading of facility or system 

� Modification of the system 
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Introduction 

The low voltage switch gear is consisting generally from the following parts: 

� The Moulded Case Circuit Breakers 

� Miniature Circuit Breakers 

� Current Transformer 

� Signaling and instrumentation 

� Protection devices 

� Enclosure

� Bus bar 

1. Importance of the switch gear 

The switch gear could be considered as the means to connect the electrical power through 

the cables to the loads. The switch gear control the consumer condition, either to be 

running or stopped. The switch gear also execute the tripping orders (signals) from the 

protection devices and the circuit breaker disconnect the faulty section from the electric 

network

3. Maintenance activity 
Inspection, monitoring, recording, testing and replacement should be carried out to the low voltage 

panels to keep them in good operating condition.  

  Maintenance activity consists of 3 kinds of working as follow: 

� Monitoring and recording activity 

� Results analysis and the healthy criteria 

� Routine maintenance 

3.1 Monitoring and recording

This includes the daily visual inspection and general observation of the unit. This is 

accompanied by recording activity during certain periodicity for all the parameters 

which judge the condition of the unit such as volt, ampere, power, tripping… 

The activity of monitoring and visual check should be recorded in the recording sheet 
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SEB-WPS17-03QC01 and SEB-WPS17-03QC02.

3.2 Results analysis and the healthy criteria 

The recorded data are analyzed and compared with the previous healthy records to 

determine the required corrective maintenance. 

3.3 Routine maintenance 

This is the most important item we have to follow to keep the switch gear unit as much 

as possible close to initial running of the system. The routine maintenance is consisting 

of groups of individual steps which are classified to be done in certain periods as shown 

in SEB-WPS17-03 MT.

Operational and Maintenance Schedule (SEB-WPS17-03MT) 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

Activity

D W M 3M 6M Y AN

1. General Check of panels  

1-1. Check the operation of power supply indicating 

lamps (red, green and yellow) 

1-2. Check the operation of ON, OFF and trip 

indicating Lamps of all circuit breakers  

1-3. Check the operation all measuring meters (volt, 

current, Pf and power meters) 

1-4.Check for unusual noise especially in the 

contactors and relays. 

2. Check for overheating in:  

2-1. Contacts of the circuit breaker and contactors. 

2-2 At the connection points between cables and bus 

bars

3. Check insulating parts 

3-1. Visual check that there is no cracks or damage to 

the insulators inside the panels. 

4. Clean the different parts of the panel. 

4-1. By the use of air blower, clean the panel and 

equipment generally. 

4-2. By using spray clean the contacts of the all 

contactors.

5. Check the panel IP 

5-1 Check the security of panel doors      

5-2 Check the IP of all openings of incoming and     
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4. Tools required for routine maintenance 
1) Air blower 

2) Open & Closed Wrenches

3) Avometer

5. Materials required for routine maintenance 

1) Fine emery

2) Sateen

3) Solvent – carbon tetra chloride

outgoing cables.  

6.Check wiring connections

6-1. Check all cable connections to C.B., contactors 

and bus bars. Tighten connection if needed. 

6-2. Check and tighten all wiring connections in the 

control circuit. 

6-3.Check earthing connections – Tighten and secure      

6-4.Check connections of C.Ts, P.Ts and 

instrumentation

Note: Don’t open the secondary circuit of the 

energized current transformer, since this will lead to 

the damage of the current transformer. 

7. Check settings of the protection devices 

7-1. Check the setting of over current protection        

7-2.Check the settings of the under voltage and over 

voltage protections 

   

7-3. Check the operation of phase failure protection        

7-4. Check the operation of phase sequence 

protection. 
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1. Introduction 

In Seberbay Well Pumping Station there are the following main pumps: 

Type power Starting method 

1 Submersible Pump 50 HP Stare delta 

2 Submersible Pump 60 HP Stare delta 

3 Horizontal Pump No.1 40HP Stare delta 

4 Horizontal Pump No.2 40 HP Stare delta 

2. Criteria for operation. 

The criterion of operation should achieve the balance operation between pumps such that each 

pump is operated for the same period. The switching between pumps is chosen to be 

conducted daily. The choice of the operating pumps is depend on the operating schedule of 

the pumps and also depend on maintenance activity. 

2-1. Operating Schedule for submersible pump. 

In SEBalet Marhoom plant, one or two pumps are operated depending on the demand.  

The operating schedule of the pumps is listed in SEB-WPS17-04OP01, in this operating 

schedule two pumps are chosen to operate in the same time and in case of low demand 

periods one pump of them is disconnected.     

3. Operation procedure for horizontal pumps  

4-1. Startup and shutdown procedures 

4-1-1. Pre-start check 

Pump operated should be selected and the following should be checked: 

S2.6-46
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(1) Valves in suction pipeline should be opened fully. 

(3) Valves in discharge pipeline should be closed before starting operation. 

(4) Power should be supplied to electrical switch board. 

4-1-2. Startup 

(1) Operate the preparation pump  

(2) Start the pump from the switch board 

(3) Open the discharge valve gradually until the pressure of discharge water reaches the 

required value. In the same time check the current meter reading, it should not exceed 

the rated value. 

(4) Check unusual noise, vibration, temperature rise and water leakage 

(5) Check condition of water leakage from part of gland packing in stuffing box 

(6) Adjust tightening of gland packing as required 

(7) Record the current and voltage meter.   

4-1-3. Shutdown 

(1) Close the discharge valve gradually. 

(2) Push stop button on switch board to stop pump. 

4. Operation procedure for submersible pump  

The operation of submersible pump is the same as the operating procedure of the horizontal 

pump except that it does not need preparation. 

Note:

Any unusual operating condition of the pump should be recorded in notice column of the 

operating schedule SEB-WPS17-04OP01
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Operating Schedule of Submersible Pumps (SEB-WPS17-04OP01): 

������	 / 
���	�
Pump�

1�

Pump�

2�

Sub.�

Pump�1

Sub.�

Pump�2
Backup�Pump� �������

Saturday

First�

Week�

�� � Pump�2,�sub2� ��

Sunday� �� �� � Pump�1,�sub�1� ��

Monday� �� � Pump�1,�sub�1� �

Tuesday� �� �� � Pump�2,�sub�2� ��

Wednesday� �� �� � Pump�1,�sub�1� ��

Thursday� �� �� � Pump2,�sub�2� ��

Friday � Pump�1,�sub�1� �

Saturday

Second�

Week

� Pump2,�sub�2� �

Sunday� � Pump�1,�sub�1� �

Monday� � Pump2,�sub�2� �

Tuesday� � Pump�1,�sub�1� �

Wednesday� � Pump2,�sub�2� �

Thursday� � Pump�1,�sub�1� �

Friday � Pump2,�sub�2� �

Saturday

third�

Week

� Pump�1,�sub�1� �

Sunday� � Pump2,�sub�2� �

Monday� � Pump�1,�sub�1� �

Tuesday� � Pump2,�sub�2� �

Wednesday� � Pump�1,�sub�1� �

Thursday� � Pump2,�sub�2� �

Friday � Pump�1,�sub�1� �

Saturday

Fourth�

Week

� Pump2,�sub�2� �

Sunday� � Pump�1,�sub�1� �

Monday� � Pump2,�sub�2� �

Tuesday� � Pump�1,�sub�1� �

Wednesday� � Pump2,�sub�2� �

Thursday� � Pump�1,�sub�1� �

Friday � Pump2,�sub�2� �
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Revised  Approved by  Signature

SEB WPS 17-01 Power Transformers   SEB WPS 17-05 Cabling 

SEB WPS 17-02 Generator  SEB WPS 17-06 Batteries  

SEB WPS 17-03 0.4KV Main Switch Gear SEB WPS 17-07 Reactive Power Control

SEB WPS 17-04 Low voltage Motors SEB WPS 17-08 General lighting 

1. Introduction 

The Low voltage motor is consisting generally from the following parts: 

� Wound stator 

� Housing

� Rotor

� Drive end shield 

� Non drive end shield 

� Fan

� Bearings

� Stator terminal box 

2. Importance motor 

The motor shaft rotation can be used to drive any required loads such as water pumps and 

oil pumps to transfer the fluid from one place to another required place through pipelines. 

3. Maintenance activity 
Inspection, checking, monitoring, recording, testing and replacement should be carried out to keep 

the motor as per initial running after the commissioning process.      

  Maintenance activity consists of 4 kinds of working as follow: 

1- Monitoring, checking and inspection 

2- Evaluate and analyze results of monitoring and inspection 

3- Recovery e.g., repairing, replace, supply or change of defected parts. 

4- Routine maintenance. 

3.1 Monitoring and recording

This includes the daily visual inspection and general observation of the unit parameters 

such as current, volt, noise, vibration… 
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3.2 Analyzing the results of monitoring and inspection

The analysis of the results of inspection and recording activity may help in expecting 

the occurrence of any future fault and hence the maintenance or repair action should 

take place to avoid this fault.  

3.3 Defected parts replacement 

This item is also very important for the continuity of the system running. Each motor has 

recommended spare parts which are listed by the manufacturer. This spare parts list 

should be taken in account to be purchased for a certain period to be available in stores 

once needed.   

3.4 Routine maintenance 

     The routine maintenance is consisting of groups of individual steps which are 

classified to be done in certain periods as shown in SEB-WPS17-04 MT 

4. Report and record 

4-1.Record

The Activity of monitoring and visual check should be recorded according to the schedule 

SEB-WPS17-04QC01and SEB-WPS17-04QC02.

4-2. Report 

4-2-1. Routine maintenance report:  

The activities of routine maintenance should be reported according the format 

SEB-WPS17-QC03.

4-2-2. Trouble History report:  

Troubles happened during the operation of the motor pumps should be collected in trouble 

history sheet SEB-WPS17-QC04.
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Operational and Maintenance Schedule (SEB-WPS17-04MT) 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1. Check and record temperatures, noise, vibrations, 

current and voltage

1-1. Check and record the load current and  Check and 

the supply voltage of each motor  

     

1-2. Check for excessive vibration       

1-3. Check for over temperature       

2. Remove all dirt and corrosion from the exterior of 

the unit 

2-1.By the use of air blower, remove all dust in the 

motor unit. 

2-2.By the use of sateen, remove the dirt from the 

exterior of the unit.  

2-3.Inspect for corrosion, remove rust by suitable 

emery and repaint. 

3. Check stator terminal connections / insulators 

clean and secure 

3-1. Check stator terminal connections, clean and 

secure 

   

3-2. Check the insulator from cracks or damage. Clean 

and secure 

   

3-3. Check the integrity of the conduit and the power 

cable gland. 

   

4. Grease bearings 

4-1. Grease bearing at both drive end and non drive end 

by using shell alvania 3 

      

5. Check earthing connections     

5-1. Clean the earth terminal from dirt if found.        

5-2.Tighten the bolts and nuts of the earth connection.         

6. Clean and inspect cooling air system 

6-1. Remove fan cover and use air blower and sateen to 

clean it. 

      

6-2. Check fan rips from any damage.         

7. Measure stator winding and insulation resistance 

7-1. Measure the phase resistance of the stator winding.     

7-2. By the use of 500 volt Megger, measure and record     
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4. Tools required for routine maintenance 

1) Air blower 

2) Megger 500 v 

3) Open and closed Wrenches 

4) Pulley removal 

5) Vibration instrument 

6) Noise instrument 

7) Temperature rise meter 

8) Micro ohm meter 

5. Materials required for routine maintenance 

1) Fine emery 

2) Sateen 

3) Carbon tetra chloride as a solvent 

4) Vaseline 

5) Shell Alvania 3 

the insulation resistance of the stator winding. 

7-3 Measure the polarization index of the insulation 

It should be greater than 2 

   

8. Overhaul of the motor     

8-1. Disconnect the drive end and the non drive end of 

the motor 

   

8-2.Clean the motor completely from dust     

8-3. Change the bearing at the drive end     

8-4. Change the bearing at the non drive end     

8-5. Grease with shell alvania 3     

8-6. Check rotor bar ends.     

8-7. Check stator terminal connections     

8-8.Check the insulation material of the stator winding 

carefully

   

8-9.Check the insulation resistance and phase resistance 

of the stator winding  

   

8-10. Check the alignment between the motor shaft and 

the pump shaft. Check both the parallelism and the 

concentricity. 
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Plant Name: 

 Seberbay 

Title 

Low Voltage Cables 

SOP TAG No. 

SEB-WPS17-05MT

Issued  Developed by  Signature

Revised  Approved by  Signature

SEB WPS 17-01 Power Transformers   SEB WPS 17-05 Cabling 

SEB WPS 17-02 Generator  SEB WPS 17-06 Batteries  

SEB WPS 17-03 0.4KV Main Switch Gear SEB WPS 17-07 Reactive Power Control

SEB WPS 17-04 Low voltage Motors SEB WPS 17-08 General lighting 

1. Introduction 

Cables and wires are used to transfer the electrical power from the electrical distribution 

panels to the loads. The cables should carry the rated current of the loads also it should 

withstand the expected short circuit current until the operation of the circuit breaker.   

2. Maintenance activity 

The maintenance activity is conducted according the maintenance sheet SEB-WPS17-05MT

3. Recording.

The results of testing are recorded in the attached recording sheet SEB-WPS17-05QC01

S2.6-47
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Maintenance Schedule SEB-WPS17-05MT:

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

4. Tools and materials required for routine maintenance 
1) 500 v dc Megger 

2) Open & Closed Wrenches  

3) Cable fault locator  

4) Sateen 

5. Corrective maintenance:

When fault occurs in low voltage cables the corrective maintenance action will be as follows: 

1. Detection of cable faults by the use of cable fault locator  

2. repair the fault  

3. re energize the cable 

 Frequency 

Name of Facility D W M 3M 6M Y AN

Cable Trenches 

1. Check Cable Path 

1-1.Check cable fixation    

1-2.Check that the cable path is free from water       

1-3.Visual check for any damage to the cable 

insulation.

2. Check Cable Terminations

2-1.Check the main cable terminal connections. 

Tighten the bolts and nuts when necessary. Clean and 

secure. 

   

3.Insulation Testing ( use 500 v dc Megger) 

3-1. Free the cable terminals from both ends       

3-2. Measure the insulation resistance between each 

phase and the earth and record the result. 

   

3-3. Measure the insulation resistance between each 

two phases and record the result.  
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Test recording sheet for Low voltage cable SEB-WPS17-05 QC01 

    L.V Cables Insulation Resistance 

From To Date R-S R-T S-T R-Earth S-Earth T-Earth 
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Plant Name: 

Seberbay

Title 

Battery Systems  

SOP TAG No. 

SEB-WPS17-06MT

Issued  Developed by  Signature

Revised  Approved by  Signature

SEB WPS 17-01 Power Transformers   SEB WPS 17-05 Cabling 

SEB WPS 17-02 Generator  SEB WPS 17-06 Batteries  

SEB WPS 17-03 0.4KV Main Switch Gear SEB WPS 17-07 Reactive Power Control

SEB WPS 17-04 Low voltage Motors SEB WPS 17-08 General lighting 

1. Introduction 

In Seberbay Well Pumping Station the batteries exist only in the generator unit for the purpose 

of starting. The type of the used battery is lead acid with rated voltage of 12 V. the battery is 

consisting of lead and lead compound electrodes and the electrolyte is a dilute sulfuric acid.  

2. Criteria for maintenance 

To maintain the battery in good condition and increase its life time the maintenance activity is 

conducted according to the maintenance schedule SEB-WPS17-06MT.

Operational and Maintenance Schedule (SEB-WPS17-06MT) 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1. Check electrolyte level  

1-1. Check the electrolyte level for each battery cell.       

1-2.Refil by an electrolyte up to the maximum 

threshold. Never to exceed the maximum limit.  

    

2. Check electrolyte density 

2-1. By suitable hydrometer, check the density of the 

electrolyte. 

    

3. Check the cleanness of batteries  

3-1.By the use of air blower, clean the batteries 

containers from dust 

3-2. Use suitable sateen to remove the dusty Vaseline 

and clean the exterior surfaces of the batteries. 

4. Clean, grease and ensure security of all 

connections 

4-1.Tighten all nuts of copper bars between batteries.    
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3. Tools required for routine maintenance 
1) Hydrometer 

2) Air blower 

3) Open & Closed Wrenches 

4) Screw drivers 

5) Avometer

4. Materials required for routine maintenance 
1) Sateen 

2) Vaseline 

3) Alkaline electrolyte 

4) sulfuric acid  

Clean and secure. 

4-2. Grease with Vaseline after cleaning and tighten 

process.

4-3. Check the O ring sealing washer of the filler cap. 

Replace the O ring once segmented. 

5. Check the charger unit

5-1. Check the output voltage and current of the 

charger. 
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Plant Name: 

Sebrbay

Title 

Reactive Power Control 

SOP TAG No. 

SEB-WPS17-07MT

Issued  Developed by  Signature

Revised  Approved by  Signature

SEB WPS 17-01 Power Transformers   SEB WPS 17-05 Cabling 

SEB WPS 17-02 Generator  SEB WPS 17-06 Batteries  

SEB WPS 17-03 0.4KV Main Switch Gear SEB WPS 17-07 Reactive Power Control

SEB WPS 17-04 Low voltage Motors SEB WPS 17-08 General lighting 

Introduction 

In Seberbay the power factor improving units located separately in each motor control 

panel.

1. Precautions for Maintenance 

Before doing any maintenance in the capacitor units, the following safety precautions should be 

followed: 

1. Disconnect electricity by disconnecting the capacitor CB.  

2. Wait a few minutes to permit the internal discharge of the capacitor. 

The maintenance of the power factor improving units is conducted according to maintenance 

schedule SEB-WPS17-07MT.
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D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1-Check and record the PF reading. 

1-1 for each motor panel Check the reading of power 

factor meter; compare it with the required value.  

   

2- Check the components of the PF improving 

units.

2-1 Check visually the capacitor units, replace the 

defected units 

2-2 For each capacitor unit 

a. Measure capacitance between phases with 

a capacitance meter. 

b. Connect suitable amp meter to each phase 

of the capacitor. 

c. Reconnect electrical supply and measure 

current on each phase. 

The values for each phase should be similar but 

could be slight variations depending on condition 

of the capacitor 

Compare these values with the rating plate 

information. 

The amp value decreases as the dielectric value of 

the capacitor decreases indicating the deterioration 

of the capacitor. 

3- Clean activity. 

3.1 By the use of air blower, clean all components of 

power factor improvement units generally. 

    

4- Check wiring connections 

4-1. Check all cable connections to capacitors units, 

C.B., contactors and bus bars. Tighten connection if 

needed.

       

4-2. Check and tighten all wiring connections in the 

automatic regulator. 

       

4-3.Check earthling connections – Tighten and secure        
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Plant Name: 

Sebrbay

Title 

Lighting System  

SOP TAG No. 

SEB-WPS17-08MT

Issued  Developed by  Signature

Revised  Approved by  Signature

SEB WPS 17-01 Power Transformers   SEB WPS 17-05 Cabling 

SEB WPS 17-02 Generator  SEB WPS 17-06 Batteries  

SEB WPS 17-03 0.4KV Main Switch Gear SEB WPS 17-07 Reactive Power Control

SEB WPS 17-04 Low voltage Motors SEB WPS 17-08 General lighting 

1. Introduction 

The lighting system could be classified in to the following categories: 

� Indoor lighting (building lighting) 

� Outdoor lighting. 

At SEBalet Marhoom , the indoor lighting includes the following lighting fixtures:

�   Fluorescent unit which is consisting of: 

1. Housing  

2. Fluorescent lamp 

3. Starter 

4. Chock coil 

� Incandescent lamps. 

2. Criteria for maintenance 

Maintenance of lighting fixtures should be done periodically to ashore a sufficient 

luminous intensity for safe work environment.     

3. Maintenance activity 

  Maintenance activity consists of 2 kinds of working as follow: 

� Monitoring and inspection 

� Routine maintenance 

3.1 Monitoring and inspection

This includes the visual inspection and general observation of the lighting fixtures. 

After inspection process the defected parts are replaced. 

3.2 Routine maintenance 

The routine maintenance is conducted according the maintenance sheet 

SEB-WPS17-08 MT.
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D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

4. Tools required for routine maintenance 

1) Air blower

2) Screw drivers

3) Open and closed wrenches 

5. Materials required for routine maintenance 

1) Sateen 

2) Lighting spare parts 

 Frequency 

Name of Facility D W M 3M 6M Y AN

A. Indoor Lighting 

1. Lamps inspection.  

1-1.Inspect the fused lamps, replace if exist.      

1-2.For fluorescent lamps, check the starter operation. 

Replace if necessary.    

   

1-3.Check the lighting switches (on/off) replace when 

necessary. 

   

1-4.By the use of air blower, clean the housing from 

dust. 

   

1-5.Check the fixation of lamp holder.        

1-6.Check security of fittings for the housing unit and 

the diffuser / reflector unit 

      

2. Check security of all wiring connections and 

earthing leads 

2-1.Tighten all wiring connections at the lamp 

holders, condenser and chock coil.  

2-2. Ensure tightness of earthing conductor.     
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Plant Name: 

Seberbay

Title 

Chlorination

SOP TAG No.

SEBRU-WPS06-QC

1. Introduction 

The chlorination facility in Sebrubey Well Pump Station (SEB-WPS) is chlorination dosing 

system to the transmission pipeline for the purpose of maintaining the free residual chlorine in 

the network. 

2. Criteria for water quality control 

2-1. Regulation on residual chlorine 

According to the water quality control regulation in Egypt, required concentration of residual 

chlorine in the network is 0.5 mg/l (in summer and 0.3 mg/l in winter) for the water which 

source is groundwater. Residual chlorine measurement shall be done on the distribution 

system at the area farthest from the source of the station. This ensures that the entire 

distribution system is receiving enough chlorine. 

2-2. Frequency of free residual chlorine measurement 

� At the facility: Once a week 

� At the farthest point of the network: Once a week 

2-3. Frequency of chlorine demand test (break point) for each facility 

� Well water: Once a six months 

3. Water quality control under normal condition 

3-1. Monitoring of the well water 

Chlorine demand test shall be conducted according to the standard procedure in 

GHAPWASCO for general water quality analysis including sampling procedures for the 

following items: 

� Turbidity 

� Iron 

� Manganese

� Ammonia

� pH

Well 

Water

Well 

Pump

Chlorine

To the 

Network
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� Bacteria and coliforms 

� Other items as required 

3-2. Control of the chlorine dosing rate 

Free residual chlorine in the distributed water shall be maintained 0.5 mg/l at any point of the 

farthest tap in the network. In the case that combined residual chlorine is used for chlorination, 

the total injected chlorine shall be 1 to 2 mg/l.  

Free residual chlorine in the network is consumed during a distribution of the water. 

Consumed amount of chlorine is varied to the conditions in the network such as 

contamination, water temperature, condition of network pipe lines and so on. 

The free residual chlorine in the distributed water at a point of the farthest tap in the network 

shall be measured periodically according to the frequency of the criteria. 

The control action of free residual chlorine shall be done by following activities; 

(1) Set a target for the distributed water at a point of the farthest tap in the network 

(2) Confirm the well water connected with the network 

-Numbers of the well stations 

-Free residual chlorine from each well station 

-Flow rate of the distributed water from each well station 

(3) Set a target for the supply water (if there is only one well station is supplying the water, 

skip this step) 

(4) Set a chlorine dosing rate (by break point) 

(5) Confirm the flow rate of the supply water 

(6) Set the chlorine dosing flow rate by the chlorinator 

(7) Monitor the free residual chlorine in the water 

-Supply water 

-Distributed water at the farthest point in the network 

(8) Compare the monitored data with the targets 

(9) Determine whether the chlorine dosing rate is to be changed or not 

(10) If chlorine dosing rate shall be changed, change a dosing flow rate by operation of the 

chlorinator 

(11) Repeat from control actions (7) to (10) in the routine work 

3-3. Visual check of operation condition 

Operation condition of the chlorination facilities shall be checked in the routine work to 

confirm proper operation of the facilities. 
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4. Operation under unusual condition 

4-1. Prospect troubles and trouble shootings 

(1) Insufficient free chlorine residual in the filtered water 

(2) Insufficient free chlorine residual in the inlet water for the filter 

(3) Unusual colored water 

� caused by oxidized iron / manganese in the water by chlorination 

5. Record and report

5-1. Record 

(1) Records for water quality 

-Free residual chlorine in the supply water and distributed water 

-Other items described on monitoring of the well water 

(2) Records for the chlorinator 

-Chlorine dosing rate and dosing flow rate 

(3) Records for visual check 

-Check list use in the routine work 

5-2. Report 

Reports are required as shown in the following; 

(1) Consumption tendency of the chlorine 

� Records for water quality including free residual chlorine and break point 

� Consumption of chlorine 

(2) Contamination of the wells 

� Changing tendency of the well water 

(3) Recommendation on facility 

� Rehabilitation

� Repairing 

� Replacement 

� Additional facility 

� Recommendation on modification of the criteria and SOPs 

� Recommendation on training for personnel 

� Recommendation on review of O&M plan 
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5-2-1- ���<T� �>7 ��-��  

1- 6)S
��� ����� �!�- 
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2- 6�=G�� ����� #U�$ 
�� 

3- C��,�� �.%>� � 6�=G�� ����� ���< 
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 '� '�)� �]� :�
� 6))"� C�
9�  H�� 0z *+� , �S
��� ��?�� 6G?� 
w :�� �9� �2����
� �z ��)S
��� ��w�� $���

 6)S
� ��U ��?�D �G9�
� H�� � �S
��� ��?�¢< '� : 

TAT-WTP08-MT Revised version Issued date Page  2of 3 

 

� ��
�� �U�� �9U$ :�K�� 

�  �S
��� ��?� q&Z� �9U$ 

�  ��
( $�9�6�� 

� *��)� $�9� 

�  j�7�S
��� ��?� C����� 

� 
%< � ·�
S $�9� 

:�� *+� .�� �\Z ;/7 C�>D ��)S
��� ��?�� �!�"�� ���!z H�� 0z *+� � �S
��� ��?� �!�"� ���. �� 

 

3-2������� � �AS����� .  

3-2-1#$��G��� �G9�
��� � �?A�
��� . 

V#9�� �5� ��9�� 

1�S
��� 8�< 6� ����� ���>� �G9�
� . 6��� 

2 ���� #
�� , �S
��� ��?� '� �A�%�� , �S
��� X�G� , �)S
��� ����� ��( �G9�
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- �?��� ��( #�<� 6� H=)��� � �?A�
��� , *��>��� ������ .���N���  

- ���N��� �?��� O(
� �9U$ ;/7 �V��)��� � �?A�
���  

2������ 
��G� .  

2-1 �,2 . L�%#��A��� L�A��)� |�2 �� �%Q�X��  

  H+)���  ( X ) =  

2-2¥S��� �9� �� 	�@��� �,#�� . 

         H+)��	  ( X ) =  

       ( j )   = �7
+�� 8�< 6� �F���� ���>�   

2-3.  �
+�@�� �A��� ���¦F)�%Q�X�� �+�,�� |�2 �� �96��� L�%#��� �(  

2-3-1. �%Q�X�� �A��� L�%#�  qX       =1.315 ( X / H+( )  

2-3-2 |�2 �� �96��� L�%#��� .  ������ qj    =1.05   ( X / H+( ) 

2-4 .��!����� :���X�� L"�� ��X#� �
��X#�� 

      j ) 0��
��� X�G�3 ( � / 

   j ) #
=G�� ����� 5
"� X�G� =3  * ( X / H+� ) �7
+�� X�G� * ( � /1  * (X / H+( ) j q /1/1000000    

  

 

2-5 \A~� 7}Z�� ���,�� ¥S� .�A��� �
�F  �
�� ��"@+C�U� L"�� ��&��� {�
��� 

 : ;�����( �,D Y������ 
�M��� #
�� 0�=�� . #
=G�� ����� 5
"� X�G� 
�� �A� �%! 6� �?��� �7
9 5
"� X�G� 
��� 0z *+� 

-  : 0��
��� X�G� #$��K ���< 6�     X&�3 �F�A$ 

-  8�%.!� ���< 6� : 0��
��� X�G�   X&�5 �F�A$ 

3#$��G��� 5�
V�� 6� ������ ����� .  

3-18%��� � b9�� $��/J . 

   3-1-1�%Q�X�� �A��� 7Z�� . 

 6D��!T� ��.�/�  :9U� 

   3-1-2�%Q�X�� �A��� 	�� .  

 6D��!T� ��.�/�  :9U� 

   3-1-3�A��� L�%#� �
96� .  

 6D��!T� ��.�/�  :9U� 

   3-1-4�A��� L�%#� \Ac � �+�,�� .  

 6D��!T� ��.�/�  :9U�  

3-2 ?�UA�� V#9�� � �AS����� .  
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�(M��� '�N�� �G9�
� ��F��� ��?� �?��>��� �?��� �7
9 '� �(M�/� @
"?�� m)%�� � �?A�
��� �/�7 H�� 0z *+� 

 �!�"�� � ������ X��9 6� �G9�
��� � �?A�
��� U�
=� � �-�%�/� :9U�  

     3-2-1�A��� :�mJ .  

           - 0�O� �=� X�/)�/� ���>� 
SL� 

           - �&-��� C�O9z � �?)� , 0�O.�� '� �
�� ���< 

           - z�- �z 69U�� `/� 

 

               3-2-2�%Q�X�� �A��� �A�%� .  

           - �&-��� � �D�)��� , �?�/��� 6� �
�� 

           - � `/�z�- �z 69U� 

               3-2-3�A��� L�%#� |�2 . 

           - 8�)�� 6� X�/)��� ���>� 

           - �&-��� � �D�)��� , 8�)�� 6� �
��  

           - z�- �z 69U�� `/� 

               3-2-4�A��� *�2 �m�(� . 

- �7
+�� 5
"� X�G� 

- �&-��� '� ����� �z �?��� �
�� 

- `/� z�- �z 69U��  

     3-2-5�
������ � ���#��� . 

           - �&-��� �z �D�)��� 6� �
�� 

           - z�- �z 69U�� `/� 

       3-3 
���� $��/J	 ������ �� �&#%� 

    : 6���( �,� H=)��� *+� 6��� 
-�>G�� 

     3-3-1�A��� :���� �+�( L"�� . 

9 5
"� X�G� 6� H=)��� H�� �/"%>� #U�"D :�K�� 8�< �( ;/7 '�)�� ���! 6� H=)��� H��� H=)� �?)�D x����� �?��� �7


 :�K���� 8��<z ;/7 '�< ���! �=� '�)�� #O,9MD $�9�� 5
"� K�,9 �����D �?��� 5
"� X�G� *A�
� ��( 
��� '7

 . ���>��� [�! *�< ;/7 5
"��� K�,9 [�! `/�.�� x&"%>� 

  4����� ����� .#$��G� 
��� 5�
V�� 6� �  

   4-1��(Z+ � ��S���� 	F����� . 

      4-1-1!����� ���@�� �� 	F��� . 

            -1�
���� �V<&� . 
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            -2 z�"�� �z 69U�.�� `/��� �V<&� . 

      4-1-2 �� 	F��� .�
%�+ *�m6�� 

            -1�/F���� �?��� X�/)� ��%/.� . 

            -2'�O.��� H+< 6� 6G?� 
��� 8�%.!T� . 

      4-1-3 �� 	F��� . 3�}���� 	�@�� 

-1�-���� ���)��� . 

-2�-��/� 
?( �A� . 

-3�?/- $��� ;/7 X�/)��� C���<� .  

-4X�/)�/� 6��( 
w O(
� . 

      4-1-4�� 	F��� . \Ac �
%�+ �+�,�� 

-1������ '� #U������ $���!� . �?)��� �z  

-25
"��� ��A K�,9 $���!� . 

 -3���( 
w �7
9 . 

-4�7
+�� K�,9 6� �7
+�� 8�< �z @�/G�� 8�)�� '� �F�K 0��
� . 

-5�7
+�� #O,9� @�/G�� 8�)�� �z �7
+�� 8�< 6� ��%/.��� . 

-6H=)��� �?)� `/� . 

-7�?��� �
�� . 

  5
�
���� � �+���� . 

     5-1	
,X�� . 

         : 6���( �&+� ��7 ��/�� 

- ����� �&+��� 

- �?��� 5
"� X�G� � �7
+�� X�G� 

- :�K�� 8�< �=� #
=G�� ����� 5
"� X�G� 

- X�/)��� ���>�  

- �?��� '�O.� 8��<z 

- �?��� �7
9 8��<z 

- �?��� O(
� 

- p
�z �&+� 

- �/F���� �?��� X�/)� O(
� 

- � �?A�
�/� �G9�
� ��F�A�G9�
��� � ���� 

     5-2��� .���4 
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;��� ;/7 ��U���� 
�U����� ����  

- �?��� q&,���D �-�.�� ��!�?�� 

-  �=� j�.����� �?��� 0K�24 
,��� X&� �7��  

- 
,�/� j�.����� �?��� 0K� 6���9�  

-  �=� �?��� �7
9 0K� �����24 
,��� X&� �7��  

-  @� ���.��� �?S 0K� ;"Az24 
,��� X&� �7��  

-  @� ���.��� �?S 0K� ;!$z24 
,��� X&� �7��  

- ��,���D �-�.�� ��-���� 

- Y&-�� � 
������  

- X&<�� 

- ���N��� ���,��� 

- 0O.� 0z *+� 6��� U���� :�A 

- 
��G��� 
����D �-�.�� ��-���� 

- $�
��� *�U��D �-�.�� ��-���� 

- �
�D �-�.�� ��-�����!�"�� � ������ ��� �G9 

 - ����� #$�9 6� H=)��� ��� �G9�
�� $����� ��U��  
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: ��)��� H�� 

 �+��G�� �<&��� ��>�

�)���� #���� 

���>��

�?��� ����� ���,� 

#��.��

TEM-WTP13-MT 

 

����� 

�?��>��� �7
+�� 6� H=)��� '�N>� ���G� � 
���� '�  �?��� '�< ���,� �!�- H�� 0z *+� 0z ¢<�  '7 #U�?7 �Z �?��� X�/)�

 #U�A �,� � �N�< �/F�� �F��( #$�� @U�
N�� '�� �
�� ^�< �2�� �?��� �
�� *>+� *+� h�\� 
������ �(Â� ;/7 ���7

 '� 0z ��( ������ '� �G��D �?�U 
w ���9 �,/G9 � �����D �
���� ���>� X�< `V>��� H�� , Y&-�� �GD � . Y&-� �7
�

�A�� ����.��� ���< ;� 
����/� $�� *?�� X�/)� �!z �?��� X�/)� mF�"�  *+� � . x��U�$ ����K� � �%V>� *+�  h�\� ����

. �7
+�� 8�< � �?��� 0�O� �]� ��!�O.�� [�A '� *���
�� ���K� � `V>��� x�N�z 

1�!�"�� 
��G� .  

: 6��� �!�"�� 
��G� ���� 

1-1. �,")� *+� 6��� C�O9�� �z ��,�/� m)%�� #
�� . 

1-2�.��&� �,D Y������ $��)�� ��A .( ��G�� C�>3z ������ #
�� : X�]� ) j� 

1-3C�O9T� �z ��,��� X&<� ��
�� .  

2�!�"�� ���! .  

    2-1����
5 �� ��� �5�@��� .  

2-1-1�?��� 0�O� . 

2-1-2�?��� '�< �?�/� . 

2-1-3?��� �7
9 8�< .�       

2-1-4�A�]���D �?��� '�< #O,9z .  

2-1-5� j�.��� @\�� C��,�� �w�� .�?��� �7
9 8�< 6� �?��� X�/)� �/� 6  

2-1-6
������ � �D�)��� .  

  

 

2-2���
U�� ���� .  

   ;/7 �!�"�� ���! @��)�4 : 6���( X��7�� '� [��!z 

-1��G�� X&� �G9�
��� � �?A�
��� . 

-2m)%�� . 

-3m)%�� EF��! ;/7 C�>D �/)��� � H���� . 

-4
��� '�N�� X&<�� �z Y&-�� . . ��G�� �GD �G9�  

  X&<���z Y&-��� �?N�� �]� Y&-�� ���! ���)�� m)%�� � �G9�
��� � �?A�
��� H�� 0z *+�  
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2-2-1?�UA�� V#9�� � �AS����� . 

 : 6���( 6�
� �=�D ��G� ���G��� �V�� �G9�
��� � �?A�
��� �/�7 H�� 0z *+�  

- � U����D �?��� �7
9 5
"� X�G� �V� 0z *+� �)"�� � ��/���. 

-  ��/���� p���� 6� 
��/� �D�A �?��� �7
9 5
"� X�G� 0�=� 0z *+� 

- '�/"%>� '�< '���! 6� �?��� X�/)� '�< H�� 

- X�/)��� 6� �?�
w $��� �9�� T 

- ��,�/� 69U�� `/� �9�� T 

- $��G� 
w �F�K 0��
� ^�)� H� 

- � :���� 6� X�/)��� O(
� ;/7 B�%)����/��� 

- 6�
� :�� 6� 8�)�� 6� X�/)��� ���>� ;/7 B�%)�� 

- 6G?��� :���� '7 X�/)��� X���!� '�K ��O� T  

- �?�/� �
�� �9�� T  

2-2-2V#9�� . 

 C�O9�� x�N�z '=�� ��� 69U�.�� �=��� ;/7 m)%�� 
"��� T� . 6�
� �=�D ���G��� ��7 '�N� p\�� m)%�� H�� 0z *+�

 ��( �/����� � , ������ ��< ) �,��Zz �z #�G� �( mF�"� ;/7 �C�>D �%/�.� m)%�� U�
=� 0�=� x��U�$ m)%�� H�� 0z *+�

.( �\=Z� , �(��� ^��< �����<�  

 

2-2-3V#9�� �Q�� �%+ '�@� 	
%#�� � �

��� .  

G�� �A�� 
��.��� 
����� C�$�� �]� �?��>� 
V! �,9� ;/7 C�>D H���� �/�7 H�� ���! ����D �?A U���� :�A 
D�� jO/� ��( . ��

. U���� :�A X&<� jK&�� �A��� �+��� �!�"�� 

 #�G�/� 6��
��T� 
�G�� '� ��O� Y&-�� �7
� � 6G?� 
��� :���� '7 
=?��� `�=�� 

2-2-4V#9�� "�� YZ5�� . 

� ��>� �/�7 C�>3z �?��� '�< ���G� `A��D Y����� '=�� T 0��D �,�  ��.��� *+� m)%�� �GD Y&-� �/�7 \%>� H�� ���>7� ����

: 6��� �GA����� Y&-�� ���!z ����� �/��?�� #O,9�� j��.��� �z ��AL��� 
������ *(
� �]� �?��� '�< �/�7 `A�� 

-  . #�%"��� �z �?)��� `V>� �z 
��  

-  
������ `V>� �z 
��   

- 0�O.�� [�A '� *���
�� ���K� '�N��� 0�O.�� ���V! 

- . `����� CO+�� �z *�
���� Y&-� 

- 5
"��� $��7 ���V! 

- z�"�� *>+�� 0�Z��� #$�7� 

-  ���G� X&<� 

 3� .�!�"�� ���!z �GD 6G?� 
��� :���� Y&-   
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 3-1 (Z+ � ��S���� 	F������� 

�� �GA����� �G?� 
��� [�����: 6���( ��
G� 

- �?��� �
�� 

- 0��
��� �7
9 X�G� 6� H=)��� j�7 

-   ��/���� 5
"��� X�G� '7 �?��� X�/)� 5
"� X�G� #$��K 

- ��/���� 5
"��� X�G� '7 �?��� X�/)� 5
"� X�G� m�! 

- �?��� '�< j�7 

-  '�)�� ���! ;�� �?��� X�/)� X�-� j�7 

- '�< #O,9� �?��� X�/)� X�-� j�7 �?��� 8�< '� �?��� 

- �?��� 0�O� '� �?��� 8�< ;�� �?��� X�/)� X�-� j�7 

-  �?��� X�/)� �-�� C�>3z $��G� 
w �A� 

- �?��� '�< #O,9MD �)/��� 8�)�� � �7
+�� 8�< � �?��� 0�O� '� 6G?� 
w 0��
�  

    4
�
���� � �&+��� .  

     4-1 .$Z,X��   

6��� ;/7 �&+��� ���� : 

4-1-1��(����� � �AS����� �Q�� .  

: ������ ���,��� �G9�
� � �?A�
� H�� 0z *+� 

- �?��� 0�O�  

- �?��� '�< �?�/�  

- �?��� �7
9 8�<  

-  �?��� '�< #O,9z  

-  
������ � �D�)���            

: ;����� ;/7 �G9�
��� � �?A�
��� �&+� ����� 

- �?��� 0�O� 

- �9U�.�� ���)�� 

-  �
w � �
���� , �(Â��� 

- p
�z 
-�>7  

- �?��� '�< �?�/� 

- �9U�.�� ���)�� 

-  �
w � �
���� , �(Â��� 

- p
�z 
-�>7  

S2.6-60
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- �?��� �7
9 8�< 

- �9U�.�� ���)�� 

- �
w � �
���� , �(Â��� 

- p
�z 
-�>7 

                - �?��� '�< #O,9z 

- �9U�.�� ���)�� 

- 
���� , �(Â����
w � �  

- �)/��� 8�)/� X����� �?)�� �
���� :!�� 

- p
�z 
-�>7 

- 
������ � �D�)��� 

- �?��� X�/)� �
�� 

- 
������ 6� �&-��� �<z :/� 

- p
�z 
-�>7 

 : 6���( �G9�
��� � �?A�
��� �GD Y&-�� X��7z �&+� ���� 

- X&<� � Y&-� , �?� '� Y&-�� X��7z EF��! 

- 5���� �)/��� 8�)/� #
=�� U�?>"��D X����� �?)� :�� 

- H�
� '� Y&-�� X��7z EF��! 

-  ��,��� HAU '�N�� CO+�� H�� � ��,��� H�� 

- �����
�� � Y�/��D ��,��� CO9 0�=�D ��&7  

- Y&-�� *?� 

- Y&-�� k�U�� 

- Y&-�� X��7z '7 X�y���� m.��� H�� 

 <T� X��7z �&+� ���� ��(" X&<� " ;�� " Y&-� " ��/( 
��D '=�� �+���� �����)��� �%! X& 

4-1-2V#9�� �Q�� .  

 ������D���� �G9�
���� �?A�
��� EF��! �&+� ��!�=� �%! m)%�� �&+�  

4-2������ .  

: ;��� 
�U����� ���� 

4-2-1$�
5�%� ����� . 

-1�ZM��� . 

- X&<�� �z Y&-�� 

-  :��D ��F�A��)��� 6� 0O.� 0z *+� 6��� U���� 
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- �/�=��� X��7¨� 

- �<
����� #���+�� ������ C�O9¨� 

-2j�V>�� �z ��,��� 
���� . 

- p
�z ��%-��� � $����� , �G��� 
�� 

-  ��,� ����� 

- j�V>�� �z ��,��� ���G� 

- ��K&�� �<
����� �F�A��� �!�"�� 

4-2-2���
U�� ���� ����� . 

-1@�>��� 
�
���� . 

- ��,� �( X&<� � Y&-� 

- ^$��)�� � �(����� 

- �F�A��� �!�"�� EF��! 

- �>��� X&� ���.����� U���� :��D ��F�A 

               -2^$��)�� � �(����� *>+�� 6F�A��� C�
9�� . 
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�!�"�� � ������ X��9 

 

�"���� ���  ��� /��(�����

$��9�� 

���� �+�A��?��>
3 

4��> 

6 

4��> 
?�@� 

 GX2

�(�#�� 

1 .�%Q�X�� �A��� :�mJ  

1-1 . @\�� 0�O.�� 6� �F���� ���>� �G9�
�

6���<T� � j�.� 
 

      

1-2.
�� �G9�
��  �D�)�� � ��!�O.��        

1-3 .0�O.�� ���$ ��%/.��� �G9�
�       

1-4. z�- '� ������ '� 0�O.�� m)� �

��%/.�

       

1-5 .�(Â��� '� �U�.�� '� 0�O.�� m)�       

1-6 .�/F���� �?��� ��%-��� m)�       

2�%Q�X�� �A��� 3�4 �A�%� .

2-1.
�� �G9�
��  �D�)��� � ��!�O.��       

2-2 ������ '� �?�/��� m)� .       

2-3 z�- �U�.�� '� �?�/��� m)� .       

3. �A��� �+�( |�2

3-1 @\�� 0�O.�� 6� �F���� ���>� �G9�
� .

6���<T� � j�.� 

       

3-2
�� �G9�
�.�  �D�)��� � 8��<��       

3-38�)�� ���$ ��%/.��� �G9�
� .       

3-4����� �?)� �/w� 5���� �G9�
� .       

4�A��� *�2 �A�%� .

4-1 ��O�� �
�� �G9�
�       

4-2 ������ '� �?�/��� m)� z�"�� �9� '�       

4-3 �U�.�� '� �?�/��� m)� �9� '� z�-       

4-4 5
"��� ���       

: ��)��� H�� 

 #���� �+��G�� �<&��� ��>�

�)���� 
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� �� �=,��69U�. 

� U�D Q�D 
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5��� #��	 >�� ������� #5� �.�P� ����� ����7 %�4��

���� �5�5 ��-��� �
��
�.  

     3. 4 ��"	��� ���): #������ �%4�7 A�#5� , � �������)���&��	  0
�, %
4���
&��  ���%����� ) >�� I
��� � ���"�	�� #�, ��"	��� ���

%
4��� #�B!��� *
�& �
���� () \���� ����&� ���.�� �?D.  

     3. 5 ���
���:  %
4� #&� ���
��� �
,�7 �%4�]� ������ �
4��� �&?�� �)��� ��	
�, ��%�&�� ���"�	
� #������ �%4�7 ��� �
!� (D

#�B!��� *
�& (). (�
��
& (D ���
��� �
,�7:  

 "	 �
��1 $���� ���� �+,�J� ����	 G5
� 
 �#5 �����  

  

     3. 6 ���
��� (����:  �?� %�&���� �)��� ��	
�-�� �
���� �� ������� 
4���
-�� ���4�� ���� () ��
��� %�&�� ������ ��
� �-��� �D

� 
D���� ������ ���
� >���� #�� *���� ����� �%4�9� Y %�&���� �)��� ��	
�, �
��� #���� () P.�� � ���� �7 *�� #�B!��� �
���

 #������ ��� #�, 
���� L���
� ��� �7 *�� �������)���&��	�� #5�  

+�,��� ����� )� ��-��� ������� ��
� ��������  +�,���

 ��� ����� ��	
�, ���� 0
�, ���������    #���� #& #�, %�&�

�
��� 

��
#�� ����
��,�� HJ� H��	 +�,� 

��
#�� ������ H��	 +�,� 

��
#�� 	 +�,�H�� �#,��� ���
��� 

���� 0
�, ���� �� %
4��� X8
�� ��� �� �&'��� �&�� �&�� %
4��� ���
�� �-��� �����

%�&���� ����� 
�&#���� 
���� H��	 +�,� 

 ��
���� #"�� �������� ���"�	
� (��� - ���5��� 

 ��	
�-�� ��%����� ������ +�, J��� ���"�	
� (���	�  -  )�+�
���������� 
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4. ���
J� ��������:

     4. 1 �
�:  #�, ���������&��� � ��8
���&�� � ������� �
.��� P.� *�� �, L�� �)
�$
� #������ ��	
�� ��&� � �, �?�"'��� �
����

������ ���
��
� 
4�����.  

     4. 2 ����8	���: #���� ���� >�� ��8
4��� ����8	��� (�
��
� � #���� ���8
���& ��
� >�� ����8	��� #& +-�.  

     4. 3 1�!����:  1�!�� ��� ���"�	
� �
"�� �
���� �� �?�"'��� �
���� 1�!�� ��� �7 *��0.45 ���&��.  

     4. 4 P.���: ��"�	� ��8
�%�.�� P.��� ���  #�!� � �
���� #&�: 0�!�� ���� �!
���� A���� ��� � �������.  �
���� �
��� A� �


4�� �, � () ���) P.�� @�	 �
���� #& Y #������ #�, 
4�
��&� #��� +��� A�
� �)
�
� P.��.  

     4. 4. 1 ��
���:  ���� �
���� () ��
��� P.��6  P.��� ^������� A�
� �)
�
� ��4! ���� ��8%��28  �)
�
� ^�?� ���2  (���

 %&�� ^����� A�
�70  #&� %500 ����� �� (���. #���� () ���8� �
��� +��� ����� ���� �7 *���.  

  

5.�������: 

     5. 1 �
�: 
4�
��&� %�&�� � ���& �)��� �
���� U�.� ����2 �D #������.  

     5. 2 ����8	���: �� ����8	��� +-�#���� ���� ��
� >�� +-� ��
4��� () � #��
� ���8
���&�� ��
� >.  

     5. 3 ��	
�-�� �����:  #
��9 ��&���9� ������� L���7 J?�� � " *�!�� �
�� U�.� ��	
�-�� ����� " *
�&� 
-�� ��� ��	
�-�� #������ ���

*�!�� �
��.  �?D �� �"	� M��'� %4�� #�� #& ��&� �7 *���*
�&��. (�
��� #����
� ������ 
4�
,�7 � �-����� ��	
�-�� �����:  

�#����  �����&�� 6��� $��� �! �&���� "	  

1  (��4&�� #������ 0
�,  SM 2510 B

2  (�������4�� 09� 0
�,  SM 4500 H+ B 

3  ��
&��  SM 2130 B 

4  ���&�� ����-��  SM 2320 B 

5  (�&�� �	��  SM 2340 C 

6  ���	�
&�� �	�  SM 3500 Ca-B 

7  ���	�3
��� �	�  SM 3500 Mg-B 

8   �������&��  SM 4500 Cl-B 
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9  �
����&��  SM 4500 SO4
-2 –E 

10  ������  SM 3500 Fe-B 

11  %�������  SM 3500 Mn-B 

12  ��������  SM 4500 NO2  

13  �������  SM 4500 NO3 

14  ���&�� �����&�� ��������  SM 9221 B 

15  (������ ���  SM 10200 

  

     5. 5 ��	
�-�� ����� ���B�: � *�!�� �
�� �&�!� ����
�� ���8
���&�� �-)��������B�
  �?D #����	� �&�� ���
-�� �&�!�� �� �
4����� �7

 ����_� J%&���� #���� �7 �&�!�
� #�
��� ����� ��-� @�	 ^�? M��� ��
� ()� <�"'� ��	
�-�� ����� �?4� ����&� �
���� � ����7

U��"��.    

    5. 6 �
��� �
��"� ) �	�Jar test(  �)��� �
��"�� �?D ��"�	��� ���� #�)7��&�� �
���� 
4�)
�7 �&�� L�!�  �
��� +��� M��

 �	 L��
�% ����� >) L�!�� #���� �� L.��"�1 ��&� �P��� �&�� >�� ��� ���7 �
�57 
4��	�� � @����������� � �#���
, 9� �?D �� �
��"

� +���	�#���  
4��	��� L��	 #�)� >�� �?&� @�� #�)� >�� #����� �
"�� �
���� 
4�)
�� �&�� L�!�� L��� 1��� >D 
� �
�"� ��  

�-) ��&�� �
���� �� ��&� �� *��� �
�� L��� ?"'� ��� *�� �
��"�� >) ����� #�,� ���.  

-� 
4����� *��� #& >�� L)
���� L�!�� ���& ^�?&� X8
���� �?D #��	� >B���� �	��� L���-��� >�������4�� 09�� ����� ����� ��
&�� 0
�

0'& #&� L)
���� L�!�� ���& ��&� �� *��� >�
�% 0'& �� ��0�Q& L�	��   ���) �)
�]� ���� L��	��0�Q&��  �,��� 0.� >) L�	��

0.� �
&
�� *��� 
���-�  ������ >) M&���  ��%� �(���� ��"�� ^�?&� +��	�� ��"�� ����� ���	 M�� �� L����� @��P��  

  

   5. 6. 1  �
��� �
��"� ����� �-��� ) �	�Jar test(:  

  

��!�� #���� ����� �-���  ��!�� ����8
	�� 

�� ����� ��� %�&��� ��! #��0.5 >�� 
�� ,%5 .��� /����  

�)
5&�� = ��&��� ÷ ) ����� = m ÷ v^(.  

/���� = ������ ÷ ��.��� = 5 ÷ 1.325  =3.77358  ���  _3.8 ���.  

 �$8 /�� `83.8  ��.��� +�� ����0�� ����� %� ���1.325  K�� /���� ����� 
 ���//���1000�&*��� @����� ���.  
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 U� ��� �
��� ����� /� 	I %
�� ����
1  = ���5 ��� /���.  

�� �-��������� ��!�� �� ��!�� #���� ���  

 #���� ������0.5  L��� L�! % )5 ( # / ��  �%� ���5  �� ������ ��!�� ���
� ��� ���� >) *�?��.  

 L�) ��! #���� �����` �� �, ��&� ^�?��1  = #��5 ��! ����.  

L������ ����":  

1 - 
4��2 ��
!$� ��
	�� #��
���� ����2 ��� ) ��
&�� - ���� �������  -  >�������4�� 09�–  ���&�� L���-��– ( (�&�� �	�� �
"�� �
���� >�� 

2 -  L�! #���� ����� ���0.5%  

3 -  
4�%� ��� >�� O���� �
"�� �
���� *��-� ���  

4 -  0'& #&� +���1 �
"�� �
���� �� ���  

5 -  0'& #&� ����	��� >8����$� ���&�� ���� �-� ���  

6 -  ��� �)
�7) 0�Q&�� ��!�� #���� �� �
��74 -5 -6 -7 -8  :0�Q&�
� ��!�� ���� 1���� (��!�� #���� �� #��20 – 25 – 30 – 

35 – 40 .# / ����  

7 - ��� +��	�� *��-��� #�B!� ���120 ����� �-�,� ���� �.�.   

8 - ��� [���� *��-��� #�B!� ���40  ���� �.�20 .�-�,�  

9 - � �̂��� *��-��� @
-�2 ���*�	����  �8
,� ��!� ���� 0�Q&�  

10- 
4�	��� @���� ��Q�� �%�� ��%�� #�	  

11- #������ <�"7 0�Q& >�� 
4�-� � �
���� �� >��9� M�5�� �� �%� *�	 ���   

12- 9�� ��
&�� 0
�, ��� �� �
���� L���-��� >�������4�� 0:��%� ������� �
4��7 10  , �8
,�30  ,�-�,�60  ,�-�,�90  � ,�-�,�120  �-�,�

)P���  ��60 "
���-� �-�,� .(�����-�� �
�5   

  

     5. 6. 2  L�
D �P���  

�  ����� ��� �
��� �
��"� ��� �7 *�� �?� L���-��� >�������4�� 0�� 
���" �
���� �
.���� >�� ���� *������ ��
.& �� �&'��� *��

�" @��"� >�� �
�� ��� #� ����� >) �-)( ������ ����� >) ��� �� �5&� ��� �� �&�� ) ��&�� �
���� U8
 

� ���� #& @��P �
&
�� ��� ��  *�� �?� <�"9 L��� �� @��"� �(����� +��	�� ��"�� ������� �
��	. 

�  L������ �,� �� �&'��� ������ I��" >) �?&� ������ >) �
"�� �
���� ��
� �P��� *�� 

    

6 -  ������� ��#:  
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     6. 1  �
�B�� ��.-� >D�  >���� 
4�
&� >�� �
� �� *�� *�
���� �
�5� L��"�	��� L�8
���&�� ������ +���.  L��"���� ����-�� *	��

 L�
" ���	 >) L&�4�	��� L�8
���&�� ������  ���& #�	� �� *�� #����  

     6. 2 #������ �����:  

 %�� #������ ����� #	3 ���  �� *��>�9
& *�
���� ����� �� ���)  L��
�.  

�  ��) ���� >�������4�� 0�� 0
�, �� �?� �
��
�%��  >) L�-�����  �
��
��&�� ���"�9  �� #,� ��5  �?D @���� ��� �� *��

���.�� +��� ��� *�� ����"�� ����! 
4�� >�� �
��
��&��. 

� &
�� >�� 
4)�� ��� �� �&�� ����" ��B�� �
��
��&�� A�B� �����	'� <�
� �
� ^
�D ��&� �� *�� @���� �
�5�� @���� �

 @�."��� 

�  L�
�� @�!� �� *��� a�.��� �
.P���� ���"�	'� ��
�� �
��
�%�� #	B� 

�  ���� M�5 #"���� �� ��-��� �
��
� �
��
�%�� @�!� 

�  >���� 
4�
&� >) +���� �
��
�%�� @.�� 

 

7 - �����#�� �����:  

     7. 1   �
TTTTTT�:  

 #��
���� X8
�� �4.� �
!� �D �
�
���� #����  

     7. 2  �
�������:  

 X�
���� L	�� L���� >�� ��&� �� *�� �
�
���� #����� ��-� @�	 <?�� U"!��MICROSOFT OFFICE 

      7. 3 ��
����:   

 N��
�� *�!�� �
��� 
���� L����� 
4��,� >��� *�!�� �
��� L�	
�-�� �
.������26\2\1995  �,�108   

  

      7. 4  ��
TTTTTTTTTT&��:  

>�9� ���� �
	
�-�� X8
�� ��  

��LLLLLLLLLL=��
���  ���� ���
  

��� �
���� >) ��
&�� >�,9� ����(����� �
��) ���
 ^�4�	���   �� #,70.5  

L����� >) �
,����� �� ��
&�� >�,9� ����   �� #,71  
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  7. 5    �
�
���� ������� #��
����:  

 ��	��� >�,�� ���� +� #��
���� X8
�� ���
-� ���\  *�
���� �
4��� �� 
���� �
.������ L�  

 �
.������ 
4�-�
�� <�� �)��� X8
���� �
��"'� #����� ��-��  

��� ��
& �?� �� #& ����� *�� L� \��	��� >�,�� ���� <��� X8
�  

�   L���� ?"� �-��� 

�  L���� L����� L��
��� ������� 

�  L���� #������ ������� 

� <�"� #����:  <���� ��&� �, L���� #������ ��
�� 

�  ������ ������� ?
"�� ���) ��� �� *�� '�" <� ���� �� �?��< 
-�� 
D�&? ���	 >����  

       7.  6    �
�
���� L��4!�� #��
����  

  ��� �� L�����  >D�4! #& �� ��"�� ����� >) +��� � L��
�� �
��	� >) L���� 
���� 
4�� �� >��� �
�
�.  

 �� #&� L��
����  �
��	��� �?D <%&���� #���� �� #�
��� ����� *���  

�  >�������4�� 0�� 

�  ��
TTTTTTT&�� 

� L���-�� 

 L��
���� �
"�� �
���� �� #&�  

 *�� 
4� \��	��� ������ <��� c�
� <� M��� ��
� >) .L�!����� �
"�� �
���� �
�� �
���� �
4P� �
��	��� LD ����� �� @�4��

 L��������&���� L�8
���&�� #��
���� +��� U�.� ��  
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�������� /���� 

������ LLLLLLL���

������ LL���

������# ��<���� ���

������# ��<���� 6�!

������� >��	 

����� ��+


�5#�&�� �����

>=�� "�� ���

 H����������

7. 7  ����	�� #��
����:  

 �	���� �
�
���� �� L�	�	 >D�   ������ >�� ��-�� ���� ���-� >) +��� L�	�� L��4!�� �
�  

  

8 -  ��&���:  

8. 1  �
�� ����� #
.�� #�B!��� ��-��� ^�? � #���� #"�� U
" �
&� () P.�� � \���� #��
���� X8
�� *�&� �7 *��  �
TTTTTTTTTTTTT�

*�!��.  

8. 2 ����8	���: 
-�� >�� ���-��� ����� ����8	� +-�#���� ���� >�� ��8
4��� ����8	��� � #�����
� ���8.  

8. 3 ���	��: ���� #&! () ����&� ��&� #������ �����, ���#�
��� H
�, � ����B�
� >���� @���� � *�!�� �
�� �&�!� 

 #	&�� X�
��� () *�&� �7 *�� #������ X8
�� �� �)
�$
�)Excel(.  

8. 4 �
������ ���-�: �� ��-� �5 ,
4��� +�,���
� ��-� � ,#���� ���� #�, �� +���� �5 ,X8
���� ���	 >) +�,���
� #������ >�� �8
-

 1��� �D 
�& ,
4��� +�,���
� ������ ���� ��-�(�
��� �	��
�:  

  

  

 
 

  

  

5 ���	�� P.�:  () ���	�� P.� ��� �7 *�� 8. 

 �� #-� � ���3����	 �5�5.  

9. ��
��� �#�	:   

9. 1 ������ ��
,�: ��8
���&�� #��
���� �,� �
��"� �
!� (D � #��
���� ������ ��
,� (D.  

9. 2 ����8	���: #���� () ������ ��
,� ����8	� #���� ���8
���&�� ��7 @��&�� ��-� @�	 #���� ����.  #���� ^�? ��� �� �?� �

����8	��� �?D ������.  

9. 3 @�����: ������ ��
,� X����� ����� �
�� >�� @�4� ������ �� ������ �7 ����� (D. ?"7 #�" �� 
��7 ��&� �7 �&�� �

��!�� � ���&�� �
��� ����� � 
4����� � �
����.   

9. 4 �
4���:  �� #�8	��� (8
���&��� �7 *�� #���� () �
���� ����� � #���� () ��� (��� #��
���� �,� �
��"
� 
���� ��- ^�?

��
�� ������� ��8��� ������.  
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9. 4. 1 ^����� �
����:   

^��� ���& ��"�	� #���� () ������� ���-��� �
����.  �
���� (,
� #5� ^����� ����� >�� ��� �7 *�� ����9� ���
��� ����"

�� � ( ^����� ����� 
��7 L�)
�� *�� ��
��� P.�� �5� A�
� @��7 �?� ) ���� ��� �� �&'��� *���� ^����� ����� #��

M���.  

� ^����� �
��� �
��"�M�� � #������ ����� () ��� �7 *�  J7 #��
���� ����� (�� � �7 *��) ��-��� �
��� �� ���&� ����� �7

���,.  

9. 4. 2 �
���� ?"7 �
&� () ����%��� �����:   

 *��+��  +,���� 0.� �� �
���� ()��,��� 0.� @��P�� 0.� ��� � � 4� <����� #��
���� 0.� 
���-�  �����+�� �����  �


4�����.  


��4! #,9� >�� ����� ��� <��� �7 (B��� �
!��� �?D.  

9. 4. 3 #���� #"�� ����%��� �����:  

����"�� 0.�� ����� ���� #����  ��&� �7 *��. �"���� '�"�� �4P� #��
���� �?D �����() �7 #������ �-��� () 
�� ( �,�  %
4�

#������.  

�
!��� �?D 
��4! ����� ��� <��� �7 (B���.  

9. 4. 4 ��	
�-�� �����: �
���� ������ 0
�, #�, ���� %�&�� ��? ��	
�, ���� 0
�, ���  #��
��� @����9� ��	� ���-�� ^�? �

.#����  

10. M�
��� ����:  

10. 1 @�����:  �&��(��� () c������ ��
� U�"��:  

7 - ?"'��� ���: 

� �
���� () ��
&�� � ����� () ����� ����B�. 

� ���� � ��8���� () ����� ����B�. 

� ?"'��� () ������ ^
�	9� �� ���& ��� ����. 

� ?"'��� �
�� 1�	 (�� ������� ���� ����. 

   *– ������ #"��:  

� �� %
4� #��� ����� ���& �)
�� ��� ����& ���� ��� �7 ����&. 

� ���� � ��8���� () ����� ����B�. 

� ?"'��� () ������ ^
�	9� �� ���& ��� ����. 

            T� - #��
���� �� � �
�57:  
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� �
���� () ������� �7 ���"�� ������ A� ���� () �̂&! ��7 ��4P ���. 

          10. 2 ����8	���:  

 #���� () ���8
���&�� #&(�
��� ����� >�� ����8	��� �������:  

           7 - #���� 0�8�:   

� ������ >�� �?& � ������ ���� >�� ������ ��
� d���. 

� ��&!�� �?D ���
� () #���� L����. 

          *– ����.�� � ���8
���&��:  

� c������ ��
� *�	 �� �
���� +��. 

� �������� #��
���� �����. 

� ���� d��� #����. 

�  H
���#���� ���� �� ���
��� �
������. 

         J%&���� #���� �7  #�
��� ����� _ I:  

� ������ ���� � #���� ���� L����. 

� ����� ���%� � ���
-�� �&�!�� #�!� � ���8	��� �
4��� d���. 

10. 3 #
����:  ���) #�
��� ����� d��� ��� �7 *�� c������ ���� () �&�!�� ����
� �������� ��
���� #�� #���� ��-� �7 *�� �

������ �����.  

c������ ��
� () #
����: ��.����� �,� � U"!�� �	� � 
4� #
���� ������ �8�4�� �	7 >�� <���� ��"�� 
-�� ��� �7 *��.   

��.����� ����� #���� #"�� 1��� �
&� () +��� �7 *���.  

	  ��(�:  "����	
��� () c������ ��
�� (��P���� ��: 
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*�!�� �
�� #�
� ����2 ����: 

/ ^.....................  

/ �.......................


���� ������� ��!���� #�� ����: 

f���� ����� #
�� /^ 

/ �.........................  

������ �����
� ����
��

7���� ����*  

�: 125

#�
��� H
�, 0�8�: 

 �%���� ��� ���.� / ^ 

���!�� %&�� 

�: 122  

()
���� 

�: 3416310  

����� 0���
���  

�: 3400206  

��D
-�
� ���
-�� �&�!��: 

�: 26583591/02  

:��!���� 
��� ���� ���� 

�%�� ��� / 0��4� 

/ �.................  

�����
� ����
�� 

������ 0��� 0�8�: 

/ 0��4�............  

/ �..................  

��#<��# �����: 

�.:............

:
��� H�) �
� ���� 

�)7� / 0��4� 

/ �.................  
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������# )������� ���
=��� "�	'  

  

  

  

  

  

  

  

  

  

  

  

  

  

  10. 4 �
5����� �����:   

������� � �-����� � ������ ������ �����9� >-�� � ��
��� >�� @,��� ^�?�.  

� ������: M����� H�� � �
&� ������. 

� �-�����: � #-��� @�& � M����� M�� @�& �)���������� >�. 

� �������: M����� �?4� ����� *��7 �� �)���. 

10. 5 ��
��� ��������:   

c������ ��
� M��� ��� 
D?
"�� ��� (��� �������� (D�. M����� H�� >�� @,��� ^�? � 
D?
"�� ��	
�, ������� ���� � �?4�.  

(D ��
���� �������� ��	
	�� �-����� �
) 
����:   

�  �7 @,�M����� ���� ���%�.  

� ������ +�,. 

� ������� >�� #����� #�, M����� @,�. 

10. 6 ���
-���:  

��.����� �,� �.�P��� �	�� 

����� ��� N��#� )���� ���� / E  

������� 2��� ���' / E  

������� ���+�� ���� / E  

������� 
����� *���� / E  

������� 
�#� / E )���  

���� ��! ���' / '  

���� ��! O
�� / '  

���� ��! *�!
 / '  
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� � �
�����
� �&�
!��� #�!� 
��7 
4�&� c������ ��
�� d���� () �-) ������ ��	� 
4�7 () c������ ��
� () ���
-��� ���D7 +����  ���"�

���8
���&�� +�.  �
-��� 1��� ���-��� �?D������:  

� c������ ��
�� �
� @��:  

� �
&��� � �
�%�� � N��
���. 

� .M����� H�� � ���� 

� ���������� � ��8
���&�� #��
���� X8
��. 

� M����� @,�� �?"���� ������$�. 

� ��)��3���) ���. 

�� ��
� M��� �� �����	7 
D
�,7 ��� () #�
��� ��
�� ������ >�� ���
-��� �?D #	�� �7 *���c����.  

11��=����� .:  

11. 1 �
�: (D �
�
.��� �'!� �&�!�� ��	
	9� ��	
�	��:  

� �� >��7 >�� #��-���. 

� �&�7 �� ���"�	�� ��
��. 

� 1����� ����� >�� �
�
.��� +� #�
���. 

11. 2 ����8	���:  

#���� ���� >�� �
�
.��� �� U�"��� ����� ����8	� +-�.  

11. 3 �
�
.��� �����:  

 *��#5� �
�
.��� H���9 �.��"� ���
�� %�4��: ���"�� �
�
.��� ����� � ���	&��� �
��
�%�� ����� � ��
�� �
�
.��� �����. �7 *���

����� #& L����� 
� ����� \���� 
4��� *�&�.  

11. 4 ��
�� �
�
.��� �����:   

#�!��: *
!"9� +�, � ����9� #5� �5��� ��3 ���� ���� J7. ....�?&D �.  

11. 5 ���
�%�� �
�
.��� �����:  

#�!��: �
�
��� � �
�
�	�� � ������� � 0�Q&�� #5� ���	&��� ������� �
��
�%��.  

11. 6 ���"�� �
�
.��� �����:   

*�	� �7 �&�� ��8
���&�� 
4�
.� �7 
D%�&�� �7 
4���& *�	� (��� � ������ �
�
.��� >�� J�����.  

� �� >�� ����& ���"�8���� � �
	��� �. 

� A���9� ��
�% �7 �
�)��� #�� ��
�% () �4	�. 
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� ������ �
�
.��� +� #�
�� (��� �
&�!�� #
5��� #��	 >�� ���"�� �&�!� 
4�� U�"��� ��� � ��� >�� +��� �7 *�� �
�
.��� �?D. 

11. 7 ��8
	�� �
�
.���:   

 
� �7 ���"��� () ��8
���& ���� �� >-�� 
� (D� �
���� >�� <�"7 ��� 
4��
�� ��� � �7 �4��� ��� *�
���� ����� �� �������  () >-��

L� 
5��� *�	� �, 
4�7 M�� 
4�� (��9� �?�"'���.  

�"��� �
�57 �
��� �
��	 ��� � () ��� �7 *�� ��8
���&�� �
�
.��� @�� 
���� J�
���� �&�! >�� 
4.���� �&�� ��8
	�� �
�
.��� �P�
4�� U.  

 �� (�������4�� 09� #, �?� 
�����5  �� ��% �79  ����� ���%� �� L� \��	��� >�,9� ���� �� �5&7 �
��
��& �7 ���
�	�� �7 ��8%�� >�� 
����� �
&�

���.�� ����7 () +��� �7 *�� #8��	�� �?D � ��
�� J�
���� >�� L)�� ��� � L�
). �� 
4�� (8
4��� U�"��� ���� #�
��� ����� ��
!�	�.  

����� �
������ +��� �7 *��� ���"�� ������ ��5'� #��-�� ���.� ��� (D *�	���� � ��	&9� � ���5��� � #�.��� #�
���.  

� ��%
3 ��
��� �7 ����� ����� �7 �&�� �?� ��8
���& ���
.� (D *�	���� � ��	&9� � ���5��� � #�.��� #�
���. 

� �� #
�� � #�
.� J7 ����?� ������� +,��� � ��&. 

� ^����&�� A�
� #5� ���, 
�
��7 #��	� �. ��	
�� A
��7 ^����&����4�� A�
� � ^�����&�� A�
�. 
 

12(�������� �������) ������� .  

12-1.  :"�� �D ������� �� @�4�����
���� �
�
!� � #���� ��	
���� ��
��� �� �&'��� �7 ��,��� � ������%9� �����) O
-�	� \�!�� �� 
�& .#�

 ��
� >�� �P)
���� �7 ��,��� #�7 �� ������� �
!�& <��� #&!� �4� #��� ���	 #���� ����, ���-� #�	 � (�
������� ����� �����

���8
���&�� ���
4� � #����.  

  

12-2� #��� ���	 :<����� U�.�� .�
�� ������� �� O��
��:>�
��� >  

  

��&�
!��� ���8
���&��  #���
� ���8
���&�� +���  

������� ����� ���&�  
� ������� 
���– �4!�� >) ��� 

� �������– �4!�� >) ���  

 <���� ����� �� #�8	��� U"!��

�
� �̀����� ����� �����  

� ������� 
���– #���� ���� 

�  �������– #���� ����  

�
�
!��� ��8
,  
�& ���
��� ��.��� >) 1��� �D 

 ��
� >) �
!��� X8
���� �� �
	
&
�9�

 X8
���� ��-�� >8
���&�� ��
��	7 ���

.���3����  

� ������� 
��� :.�
��"9� ��
�7 ��� �5 Y>8
���&�� L���� � #���� ���� #�, �� �
��"9� #�� ���	  

� :������� 

�
���� :������%9� 
��"9� #
�&�	7 ���	���3���� ������� >�� #����� >�� � 

:�
������� ����� ����  *��� �
���9� >) ?"'� Y���3���� X8
���� >�� #����� ��� ��
� >)

.���"�	��� �
����&�� �7 �%4�9�  
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12-3,����� .��,����� �7 ������� ���� �� #���� ��
�� @�� �D :#���� ����, ���-� #�	 . ?"7 ����� ��&� Y#��� #��� >) U"��� ��


4��
� � ��������� �%4�9� Y*�
���� �
����� Y(�&�!�� �
��� ?"7 ���
!) �
���� #5� >��
" ���� #�, �� ������� ����� ���	 .N�7 � Y

.>�
��� �	��� >) #�	�� #
5� 1��� .��	
�-�� #�B!��� ��� ���) �7 <%&���� #����  
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 ���:>�
��� >�� O
8
�� ����-�� ���-� #�	 #��  

  

������ ���&�  >��
"�� +������  #����  

��	�� >) ��� RRRRR  ������� 
���  

��	�� >) ��� RRRRR  �������  

  

13. P�':  

13. 1 *������: ���� ���� ��,��� () ��	
	9� �	
�	��#��
���� ��� ��	��� #����� �4�)) �
 ((  

� �� #& >�� *����	
�� �-���� ����.�� � ���8
���&�� #& *����� #�� ��. 

� #���� () ����
�� #&� ��������� ������� #�	 P.�� �7 *��. 

13. 2 ������� �
�
�����:  

.#�
��� H
�, 0�8� ����'� #�
��� H
�, >) ����� �
�
���7 #�� ���  

(��
& ��&� �7 �&�� H
����� �?D �
�����:  

� 
���� ��
���� �
���� � ���
��� �
����� �
"�� �� () ���
���
��� ���.�. 

� �-�
	�� ���.�� #�" *�!�� �
�� ����� ��
"�� ���
-��� �����. 

� .�����	��� �!,
�� � #�
��� ��" ����� ����� 

� .
4� #��� �
��9 #&
!��� �	��� � #�
��� �
�
���7 ����� 

13. 3 �������:  

�7 #�
��� ����� J%&���� #����:  


���	 ����� ��� #,9� >�� 
���� ���	��� �?D ��	�� () ���� 
4�.��	
�� J7 () ���	��� �?D ��B� �&�� @��P�� ��B�� 
�� �&��.  

13. 4 <�"7:  �7 #���� ����2 >�� A�� �7 *�� ���	��� �?D () ���&?� �	�� �
����� J7#�
��� H
�,.    
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. �?�/� �=� �!�?�� �����
�� H�U � 6��)�� ������ 

 

3-1-3   7�
����A�� $�@,@��� *�2 �"2� C����)  ��%
��� �!�+� u�� "�� � *�m�� *� ��9� �/#��� C����(   

 '�< ��
� `A�� �>7 �D�/�� ����.�� �\Z '=� � , j�����?�� ��>+>�
D '�< ��
�� ���( `A� ^�)� �� x�U$�! , #$�7

.M�>��� Y&-� �� j�����?�� ��>+>�
D  

 ���$T� `V>� H,��� '�� 
](� �� 
,S #��� ��)��� `A�� �>7. ��)��� 5���� �?A 
������ �  

�'�O�� '� �/��� #
�%� ��)��� 5���� �?A  

)1(X�/)�/� ���>� �A� 6�� X�-�/� j�����?�� ��>+>�
D 0�O� �<��� 

)2(j�����?�� ��>+>�
D '�< 5���� 

)3(�D�)��� � 
������ , '�)�� �?�/� , 0�O.�� ���$ `V>� 

)4( ��?�/��� '7 C�D
,=�� :�A 

)5(�D�)��� :�9 �/w 
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������� X��=��� �?A  

)1(�D�)��� :�9 ��� 

)2( j�����?�� ��>+>�
D '�< ��?�/� �?������� �?A 

)3( j�����?�� ��>+>�
D X�/)� 
N)� ����� C�$� 

)4( '�)�� ���� C�D 

  

3-2  ?�UA�� V#9�� � �AS�����   

����?�� ��>+>�
?� �))"�� �7
+�� �(M� �9� '� H�� 0� *+� @
"?�� m)%�� � �?A�
��� �?A�
��� $$
� � �-�%� , j�

. �!�"�� � ������ X���9 6� ��
� 0�=� 0� *+� m)%�� �  

)1(j�����?�� ��>+>�
D X�/)� 0�O�  

�0�O� �( 6� X�/)��� ���>�  

��&-��� C�O9� � �D�)��� , 0�O.�� '� �
��  

��(M��� � 69U�.�� `/���  

  

)2( j�����?�� ��>+>�
D '�< #�<�  

�'�)�� ���� X�G�  

�D �
���?�/��� '� j�����?�� ��>+>�
  

��(M��� � 69U�.�� `/��� 

 

)3(�D�)��� � 
������ 

��&-��� � �D�)��� '� �
��  

��(M��� � 69U�.�� `/��� 

 

3-3  �/#��� �� �&#%� 	
���� $��/J  

 H=)��� *+� 6��� 
-�>G��.x����� �N?>�� ���G� ��
� '7 �D H=)��� H�� �\Z � '�)�� ���� X�G� 6Z �,D  

� ���< ��
� '7 �A��� '� ��)��� H�� � x��U�$ �")� H�� 0� *+� '=� � ��?A�
� '=�� T j�����?�� ��>+>�
D ���� X�G

 '� 
?(� 	U�%�� 0�( 0� , '�F�
A 'D 	
%�� � 0�O.�� ���>� � �?�/�/� '�)�� X�G�D ���)��� q&,��T� 'D �� 	
%��

10% ��� '?� � �?�/��� '� ��)��� *+�.#
��G��� H��D 6��� m)%�� �\Z � 
�T� jO/��� �2� H,� �!�"�� ��7 � ���> 
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4- �
�
A� �
��� C��f�� ¥#� 	
���� 

: 6/� ��( 6Z �,��/< � �GA����� �(�����  

)1(q
����� ���>�� 6� �(��� 

��
���� �V<&�  

��(M��� � 69U�.�� `/��� �V<&� 

  

)2('�O.��� ���! 6� �(��� 

��>+>�
D X�/)�� 
��,� j�����?�� �  

�'�O.��� H+)� @$��7� 
w m�! 

  

)3('�)�� �?� � ���G� 6� �(��� 

��?)��� �� #U������ ���$ $���!�  

������ K�,9 6� $���!�  

�6��( 
w '�<  

� 0�O.�� 6/7� '� 
��,�  

�H=)��� �?)� `/�  

�j�����?�� ��>+>�
D 6� m�! 

  

5- 	
,X�� � ��4��� 

5-1- ��4����  


�U����� @��)� 0� *+�  6�T� 6/7  

)1( ���� 
�U��� 

� j�����?�� ��>+>�
?� ������ X�G� � '�)�� X�G�  

� X�/)��� ���>�  

� j�����?�� ��>+>�
D '�O.� 0�O�  

)2(@
�� 
�U���  

�X�/)��� O(
�  

������ m)%�� � �?A�
�/� m)� ��F�A  
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5-2  ��4����  

 6�T� 6/7 
�U����� @��)� 0� *+�  

)1(j�����?�� ��>+>�
D q&,���   

� �( X&� ���.����� ��>+>�
?�� ��(24 �7��  

�
,S X&� ���.����� ��>+>�
?�� ��(  

)2( ��)�/� ��-��  

�'�)��� � �ZM��� X��7�  

�Y&-�  

�
��  

�@
�� ���)� 6/7 ���>�� �?��  

��w :�A #�9���� 0�=� 0� *+� U  

)3(
��G��� ���G�D ��-��  

)4(Q�.ST� *�U��D ��-��  

)5( 6� 
V>�� #$�7�D ��-���!�"�� � ������ X��9  

)6( #���� #$�+D H=)��� ��� 6� 
V>/� ��K&�� $����� 
���  
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��)��� H��

7�2�� �%#� 

Title 

�A���� �T�)� 

SOP TAG No. 

MAH-WTP17-01OP 

 

Issued  Developed by  :A����  

Revised  Approved by  A����:  

 

1.������� : 

 

 "(�� �
2Z��� �/#� ��6 L�#��� 	
��� 	2���  "500 KVA 11/0.4 KV"  

 

 

 

 

 

 

 

  

2.�/�G�� 
3M� 

2-1 /�G�� �%B�: �  

-j�.���� �T�)��� 6� ��)� ���)�� @O9 11Kv ;�� 0.4KV 6��� �,?/��� ��)��� X��<� 

  

3.������ 
��G� 

-�N%��  �����T�)��� ���! �>7 #C�%=�� '� U�A ;"Az ���� �>7 ^�)� @\��� X�)��� D 6���)80 ��U�A '� Ë 

4 -�G?��� 5�
V�� 6� ������ 

1.6� �� 5�
V����� ���O� H�� �G?���) D X&� '� �F�D
,=�� �A������ ���� 0z '< 6� X�)����< 6�  .$��G��T�

������ $�>?�� m)� *+� �@$�G�� ������ C�>3z : 

2. ������ �<�� 6� $�9���� ������ #
F�$ :��A 	&w� 

3.X�)��� ��+�� 6� O(
��� 0� *+� c%.>��� �,+�� �<�� 6� @���� ���)���  

  

 

5-�G?� 
w 5�
B 6� ������ : 

1.0z ���< 6� 5���� =�� �A����� '� �F�D
, U�"��6����� ��/��/� ���� ����<T� �������� ���� H�� : 

2.c%.>��� �,+�� �<�� '7 X�)��� �"� '� �(M� 

3.C�D  ����6���<T� ������ ��C�
9¥� ���� 6� #U�(\���  X� ���>���SOP   �-�.�� ��D����. 

6���T� c%.>��� �,+�� �<��

��X�)�  

@\���� 
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4.���� �F�D
,=�� #
F���� :��A ����/� �<�� 6� ������ 

5. ���� �F�D
,=�� #
F���� :��A ����/� �<�� 6� c%.>��� �,+�� 6�F
��. 

6.�+�U�� X��<T� �-�� 6� z�?�� 
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��)��� H�� 

7�2�� �%#� 

Title 

�A���� �T�)� 

SOP TAG No.  

MAH-WTP17-01 MT

 

Issued  Developed by  :A����  

Revised  Approved by  :A����  

 

1. : ��C��!T� 

- : 6Z X�)�/� ��F
�� C�O9T�  

� 6F���DT� `/��� 

� @�!�3� `/��� 

� 6!�G��� 0�O.�� 

� ��O�� 

� ��O�� 0�O� 

� ��$
?��� 

� �D H���"����< K�,9" O/� 

� ��O�� p���� 
SL� 

� "
+>S ���" �,+�� HV>� 

� ��!��?�� � XK��G�� 

� �9 �=/� 

 

2 - �!�"�� ���! :  
- ��)��� �U�� X�)��� :�� j�<
� �/)� 6� , p
�� �/)� X��<� � ��)��� ��\��� j�.��� � G� H�� �!�"�� �����! HV

� '7 �,/�7C�D
,=�� �(
S ��
   

- �"�� ���! 0�=�� '� �!3 6����� �)>�� ;/7 [��!� : 

1- �+���� � m)%�� � �-
�� 

2- �-
�� � m)%�� �GD EF��! X� �/)� � H�� 

3- �>��
�� �!�"�� 

 

2-1  	
,X�� � V#9�� � "5��� 

  

H�� 0z 6�?>�� ���! � �-
�� m)%���+����� � �����!�"�� X��+MAH-WTP17-01MT.   

  

2-2 � � V#9�� "�� �Q�� L� 	
%#� � �

��"5�� 

 

����7 ��>!�� ;/7 5
G��� �>>=�� �))"��� ��C�
9�� � ��K&�� ���� #C�%='� X�)��� ?�� m)%��� �-
��@
"  

  

2-3 �
@
����� ���
U�� :  

G?�! 0z �>/7 ��Zz 
](�� 
">G�� �Z �\Z�  j�V>/� 6���� ���� ;�� �?�
A 0�=��� U�A C�D
,=�� X�)� #�<� ;/7 B�%)/�

�/�7 �GD �� �!�"��� .`/=���7��+� '� 0�=�� 6��� 6Z �>��
� `>"� 6��� ��$
%�� ����.�� '� �!�  6�?>�

,D j�����  X ���� �>G� ��
�� 6�MAH-WTP17-01 MT.  
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1 - ��
�
���� � �+��  

3-1 �+����  

����� �-
�� ���! �+�� 6�?>m)% ��+/� ���� @
"?�� XMEL-WTP17-02QC01  

 

3 -2 
�U����� 

 

3-2 -1 �
@
����� ���
U�� ����� 

 	&�%� ���� �
@
����� ���
U�� �/��� *+ ¬Z��� ��A@��MEL-WTP17-QC03.   

 

3-2 -2 ��4���� 	F�����  �"2 ����� : 

�(�����  T�6>G U
� �T�)��� 6� ���  �N�z '=���>G T C�D
,=�� X�)� 0z 6� �?��
��  @z *?�D �D�/���� �/�G��

=��F�$ 6� �/ .H=)��� #
 *+�3�< �2� �(����� �\Z �]� `-��  ��>,� #�7���� X�)� �=���� �!�";/7 5
G�  j�V>��

 �)�����/=�� 6��� .�3�< 

 :�9 6�?>��6��� �(����� 3�<�  �AU� 6� X�)�/� �/�7 X&��(�����MAH-WTP17-QC03.   

 
 ���
U�� � 	
���� L�"( (MAH-WTP17-01MT)  

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, Õ: 2 years, AN: 

As needed  

 Frequency  

��)��� H�� ;��� ;7�?�z p
,S  :DU

p�>�

 `"!

p�>�

p�>� '�>�

1-  ���#�� 4�
�� � "�,�� $�'��S 	
,X�  

1-1 @�!�]�� �,+�� �+��        

1-2 @�!�]�� U���� �+��        

2-  V#�   �&
%
X�� 	
(  

2-1 0�/�� 
�� �2� �%%+� �� �
��, �=/��� �9 0�� m)�        

2-2 ��O��D ^�/� �� �/��� �2� �=/��� �9 
��        

3- ��X@� V#� ¥�m��  

3-1 0z '� �(M� ��O�� p���� 'D 20  �p�"��� �9U���.  #$�7�

T� jO� �2� ���9 ��OD �y?G���
�  

  
 

    

3-2 ��O�� p���� Tz *+� ;"A�� �)�� K��+��  ������ ���< 6�

���=�� 

  
 

    

4- *+ ��&�� ¥�m�� ��X�  

4-1 '� ��)� �
�� '� ��O�� 0�O.�� �� ��$
?��� � j��-

��O�� `�
"�. 

  
  

   

5- `V>�� m)� ��� ��!��?�� ��T�)��� .   

5-1 �,+�� XK�7 '� ��)���  �������c%.>��� �,+�� XK�7� '� 

	��S @z. `V>���� ���%��D  

       

5-2 ��$
?��� � �T�)��� ��� `V>�         

S2.6-78
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4 - �
@
����� ���
U%� ���%/��� $��!)� :  

1( �
#� @�
2�� 

2( �<�! � �<�! ��=%� 

3(  
+� K�,9500  &5000 ���� 

4( @�
2�� ;:�� 

 

4 - : �
@
����� ���
U%� ���%/��� $���6�� 

1( �&
 

2( �T�)��� ��K 

6- ¥�m�� L}�+ ��S V#�   

6-1  ¥�m�� L}�+ ��S *� 8�#�� ¥�m�� V2�� 7�"6���         

7- ¥�m�� b
>��   

7-1 >77 #�A 8�%.!� �� *+�, ��O�� XO
D
= ��O��.        

7-2  #�A '� ��)��� #$�7���XK�G 6F�D
,=�� �/��O          

8 - �%��� Lm+ ������ £�
S (�
,
� }��()   

8-1  � ������ ��A #
F�$ 'D XOG�6F���DT�  ;��@�!�]�� #
F�$         

8-2 � ������ ��A #
F�$ 'D XOG�6�UT� � 6F���DT�         

8-3 D XOG�� ������ ��A' 
F�$6�UT� � @�!�]�� #        

M
A

H
-W

T
P

1
7

-0
1

Q
C

0
1

 
R

ev
is

ed
 v

er
si

o
n

 
Is

su
ed

 d
at

e 
P

ag
e 

 
4

o
f 

7
 

 

M
o
n

th
ly

 m
o
n

it
o
ri

n
g
 a

n
d

 r
ec

o
rd

in
g
 s

ch
ed

u
le

 M
A

H
-W

T
P

1
7
-0

1
Q

C
0
1
:

 
 

 

��
�

�A
�

 
 

�
�

�
�

�
�

L�
#

�

  
  
  
'

�
�

�
�

�
�

/
�

�
�

/
�

  
  
  
;

��
�

�
�

�
�

�
/
�

�
�

/
�

  
  
  
'

�
�

�
�

�
�

/
�

�
�

/
�

  
  
  
;

��
�

�
�

�
�

�
/
�

�
�

/
�

  
  
  
'

�
�

�
�

�
�

/
�

�
�

/
�

  
  
  
;

��
�

�
�

�
�

�
/
�

�
�

/
�

  
  
  
'

�
�

�
�

�
�

/
�

�
�

/
�

  
  
  
;

��
�

�
�

�
�

�
/
�

�
�

/
�

"@
�

�

 �
��

���
� �

��
��

V
 

�
�

�
�

�
�

�
�

 �
��

���
� �

�	

��

K
A

 
�

�
�

�
�

�
�

�

$�
� %

�

!

�
#

	
 

�
��+

�
�

�
�

�
�

�
�

�

\
�

�
�

�
�

�
�

�
�

�
�

�

�
96

@�
�

�
�

�
�

�
�

�
�

&
��

 
 '

	�

��
	�	

!
��

 

�


�

� 
"(

��
 )

 
 

�
�

�
�

�
�

�
�

\
�

�
� 

�


�

�
 

 
�

�
�

�
�

�
�

�

�

AF

 �




��
�

�
�

�
�

�
�

�
�

M
A

H
-W

T
P

1
7

-0
1

Q
C

0
2

 
R

ev
is

ed
 v

er
si

o
n

 
Is

su
ed

 d
at

e 
P

ag
e 

 
5

o
f 

7
 

 

: 
?

�@
X

�� 
	


,
X

�
� L

�"
(

 

 

p
�>

�
�

X
�)

�

 �
>�

2
0

1
3

�
 �

>�
2

0
1

4
�

 �
>�

2
0

1
5

�
 �

>�
2

0
1

6
�

 �
>�

2
0

1
7

�
 �

>�
2

0
1

8
�

"@
A�
�

�

�

#
	$

�� 
'$

�
 �

��
 

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
���


�
�� 

*
��

�� 
'$

�
 �

��
��
�

 
�

�
�

�
�

�
�

�
�

�
�

�

�
�

�
�

�
�

�
�

�
�

�
�

�
��

���
� *

��
�� 

'$
�
 �

��
��
�

 

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

  

M
A

H
-W

T
P

1
7

-Q
C

0
3

 
R

ev
is

ed
 v

er
si

o
n

 
Is

su
ed

 d
at

e 
P

ag
e 

 
6

o
f 

7
 

 

: 
�


@

��

��
� �

��

U

�� 
��

��
�

 

  

it
e

m
�

n
o

.

��
�

U

�� 
�

��
�

�
�4

�
��

�
�

5
��

�
�

��
"6

X
��

� $
��

�6
�� 

� 
$

��
!)

�
�

;X
��

� �
@9

��
L�

�
 �

U
�

q
�@

X
��

q
�@

�
*



@�

A
N

1
�

�
�

�
�

�
�

�
�

�
�

�
 

 
�

�

2
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

3
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

4
�

�
�

�
�

�
�

�
�

�
�

�
�

�
 

 

5
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

6
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

7
 

 

�
�

�
�

�
�

�
�

�
�

�
�

�
�

8
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

M
A

H
-W

T
P

1
7

-Q
C

0
4

 
R

ev
is

ed
 v

er
si

o
n

 
Is

su
ed

 d
at

e 
P

ag
e 

 
7

o
f 

7
 

 

T
ro

u
b

le
 S

h
o
o
ti

n
g
 R

ep
o
rt

 

�
�

 [
��

 �
��
�

�
1

 
 

 [
��

 �
��
�

�
2

 
 �

S4
 �

%&
�

�
3

�

�%
&�

��
� �

�4
��

�
�

�
�

�
�

�

�%
&�

��
� �

5
�

�

�
�

�
�

�
�

)
�

L�
%#

�� 
� 

�
�A
�

�

�
�

�
�

�
�

Y
Z

5
)
� �

�4
��

�
�

�
�

�
�

�

 4
�

��

� 3
/

S 
� 

$
��

�6
��

��
"6

X
��

�
�

�
�

�
�

�
�

Y
Z

5
)
� 8

��
�

�
�

 
 

�
 

 
�

 
 

L�
;X

��
� �

�"
��

�
�

�
�

�
�

�
�

MAH-WTP17-02OP Revised version Issued date Page  1of 4 

 

0Plant Name: 

Mahalet Marhoom 

Title 

�U����� ���� 

SOP TAG No. 

MAH-WTP17-02OP 

 

1 -�/�G�� ��&� 

1-1 �
%���� �9
]�  

 

-U����� ���� �A���� ��$���� #�<� 6Z �,C�D
,=�� [���!� ���< 6� �U����� ���� �%B� 6Z 
���  �A����

�� �F�D
,=����) ����� �+��G�, �U����� ���� '� 8
��� Z�  '�M� ��� T #��� �F�D
,=�� �A����'7  ����

�����)  �
��� ��� ���!���)��� '�.  

  

 

 

2-1 q�J)� $�
%���� *
� �SZ���  

-�� 6��)�� ����� 6��50® � �D�/���� �A���� '���)�/ � �z ����/� U
N�� *>+� �9z '�#�<� �D
,=��C  6�

�����). 

3 - : ������ 
��G�  

2-1 �� �����	
�� :  

� �U��� �����.@���� ������ ��
� '7 ��G 

�6F�D
,=�� U���� [���!� �]� ��U����� �T�< '� ���< '7 `�=�� �GD z�?� `A�� � ���� �U����� ����  '7

��
� ���?���  5����"- "����  �/���� H=)� �<�� �z ������ 6� 

2-  ���%/��� "5��� !�@�:   

-X&� �D�/���� �-
�� $�>D : 6/� ��( ������ ���� 

������� �U�� '� '�������� �,+�� � �A���� 

������ ��
?� ��� � #U�
< 

�5���T� � z�?�� '�K 

 

� ����?�� '� .. �?�
�� :p�"A �7
� ;�10 36!��  

 �?�
�� : ��)� ;"A�10 6!��3  

 �?�
��: 6/=�� '�O��20 �!�3  

�0�U���� �7
� 

 

2-3 @U���� m)%��  

� *>+� �9z '�^��< M�� ���� � �%B� '� ��)��� 6�?>� ��U����� ���< 6��A$  ������ m)%�� ��
� '7

 @U���� '� 
](z `/=��� C�
9� 6�?>�� .30 
� '7 ��A$6�Z� ��)� �z 6/G%�� ��)��� ��. 

MAH-WTP17-02OP Revised version Issued date Page  2of 4 

 

������� ���<  

3-1 '"A�� ������ $�'��(��  

3-1 -1 z�D ������ :  

���� ���� z�?� ���G�� ��C�
9T��U� .6����� 6!�?�� H�
�� 6� '?� �Z ��(  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3-1-2 : ������ 5����  

-6���T� �ZU�"� ;�� C�D
,=�� ���)� � �U����� ���� ���� `A��, 6���T� �A���� U�"� #$�G��� �GD  

 

3-1 -2-1 : ������ 5���T ���G�� ��C�
9T�  

1.�+�U�� X��<T� `A� 

2.�A �"��X�)��� #
F�$ :��A �-�� � c%.>��� �,+�� �<�� 6� $�9���� ������ #
F�$ :� 

3.������ �<�� 6� ������ #
F�$ :��A �"�� 

4.7 B�%)�� �F�A$ #�G� �������� ���� ;/:� .�,����� �?A $
?� ��)��� j�7 

5.������ `A�� 

6.5���T� �A� �+� 

  

 

� ���)  '�����)� .q
)�'���K� �q
)�����0�O.
����6 ��
?��� ��� p�����  

1- ����/� 6�F
�� #
F���� :��A 5���� '� �(M� 
2- -  �%"D �&7z #U�(\��� $�>?�� '� ��)��� 6�?>��

�U����� ���)� �$��G��� ��U�$. 
 
 

 
����� z�D ��
� '7 q
)��� #�<� ��S6D
,=�� U�  

 

 

1- :���D ������ �<�� 6� $�9���� ������ #
F�$ :��A �-��
c%.>��� �,+�� �<�� 6� $�9���� ������ #
F�$ 

2- �+�U�� X��<T� �-�� 6� z�?�� 
3- �D�/���� ���/� ������ U�� K��+� j�7 '� �(M��� 
4-  Q�.�� #U���� ���G� � $$
��� � �,+�� � U���� �+��

������D 

 

 


N)��� 

q
)��� ���� z�D 

q
)��� X�GS� 

�D�/���� ��%/�� 

X��<T� �-�� 

1-  ������ '� �U�.�� �,+�� � U���� ��)� '� �(M���

 �D�/���� H�/� 

MAH-WTP17-02OP Revised version Issued date Page  3of 4 

 

3-1 -2-2 <4��/�� ���2 �� C���)� :   

-6� �� ���<5�
B �z �U��� 
w   �G?�� '=��� ������� ���� C�>3z ^�)5����  ������ ��
� '7 5����

���?��� 

 

 

3-2 !�S��� *�m6� 7�f� :  

 ��!�O� �,��� �U����� ����� $�A�/ �]� ��U����� ���< �� �>G� �/�7 �U����� ���� */��� .�/��� #
�%� ����

� ._9�%��� 6F�D
,=�� U���� [���!� *+� �h�\� ���� $�A� ��!�O� �9�� 0�>D ;�� ����� 6Z� . �U����� ����'�� 6��� �

67�?�� 0�O� 6Z �  0�O�@
,S $�A��� 
��� X&� '� �,  �A� ���� :A����� '�� #��� ������3 � X&� ��7�� [���!

U����. '�O.� �G� ��0�O. @
,��� 90  #��� �Z @\�� ��7��30 '�O.��� j��� ���� ;�� $�A��� ��! H�� .$�A��� 0O.� �

 '� '�O.� �G� $�9� 6���� 0�O.�� H3 .���� 0�O�21  #��� �Z @\�� ��7��7  ������� $�A��� 
���� �'�O.� j��� j��z

.�U�����  

 

3-3 : �"A�� 7�f�  

 q
)��� #�<���D ��¦ �����D ��Gz �\Z '� �A���� U�"� .�F�D
,( �� .��U��?�� �Z ����� h�\$�9� */��  ;/7 m)�

;/7 @U�$ �!�"�� ��F�A 6� '?� �Z ��( ��U��?�� ')S .. 

 

4 -: �G?�
w 5�
B 6� ������ 

4-1  �GA����� ������ C���� � �(�����  

(1) ?�� ��¦ 6� �/�z�  

(2) ��/���� ;�� �"� H� U������ ��%� 

(3) ������ '� �9U�.�� �A���� 6� m�!  

(4) q
)��� ;/7 #�F�K #U�
<  

(5) q
)�/� _9�%� `A��  

(6) (j$�G�� K���� '� 6G?� 
w 0��) 6G?� 
w j$�7 

 

 

4-2 : �,9&7 	
� � ��?�T� � �(�����  

 L�"(1  <4��/�� "���� 	
���� '�/J�  

HAU �GA����� �(�����  *?��� Y&-T�  

1 z�?�� ��� 6� �/�  

�N%.>� ��U��?��   ��U��?�� ')S  

U������ ���� z�D 6� �/� ���G��� X��?��� �� Y&-� 

1($�A��� 6� m�! 

2($�A��� #U���� 6� ���,��� 

1($�A��� ���O� 

2(C��,�� 	&�� 

H=)��� #�<� 6� �/� H=)��� #�<� X��?��� �� Y&-�  

2 
 ;�� �"� H� U������ ��%�

��/����  

$�A��� �S
� $���!�  $�A��� �S
� `V>� � 5
- 

� '�< �.N� � 6D
,=�� H=)��� j�V! 6� �/
$�A���  

 X��?��� �� '�)�� �.N� � H=)��� m)�
���G��� 

MAH-WTP17-02OP Revised version Issued date Page  4of 4 

 

HAU �GA����� �(�����  *?��� Y&-T�  

$�A��� �.N� 6� ���,���  C��,�� 	&��  

$�A��� �.N� 6� ����� �/�  $�A��� 
��  

�$U $�A� j��.���  #�9 �7�! �2 $�A�� 
����  

3 
 '� �9U�.�� �A���� 6� m�!

������ 

���!�$�A��� �S
� $  $�A��� �S
� `V>� � 5
- 

$�A��� ��\�� j�V! 6� �/�  ���G��� X��?��� �� m)� 

C��,�� 
�/� $���!� C��,�� �S
� `V>�  

 '�< �.N� � 6D
,=�� H=)��� j�V! 6� �/�
$�A���  

 X��?��� �� '�)�� �.N� � H=)��� m)�
���G���  

 m�!��?=��� ��  1(�?=��� ��/< 
�� 

2(
������ `/� �� `G� m)� 

�F�K ��<  �)- �=�D X��<T� *�
�  

4 q
)��� ;/7 #�F�K #U�
<  

�F�K ��<  �)- �=�D X��<T� *�
� 

1(��
?��� ��� m�!  

2($
?��� '� *�
�� 

1(��
?��� ��� ��( m)� 

2($
?��� X��?��� �� m)� 

1(H)���� ��K 6� m�! 

2(�$U H)�� ��K j��.��� 

3(��\�� 6� �/� H)���� $��� 

1(H)���� ��K _/� #�7� 

2(#�9 �7�! �2 H)�� ��K j��.��� 

3( ��\�� �.N� X��?��� �� m)�
H)��� 

5 U����/� _9�%� `A��  

$�A� $�9� j�7  $�A���D ���O���  

$�A��� #U���� 6� ���,���  C��,�� 	&��  

6D
,=�� H=)��� j�V! 6� �/�  H=)��� j�V! X��?��� 

6 
?� 
w j$�7 
w 0��) 6G

(j$�G�� K���� '� 6G?� 

`%� ��< �� �F�K ��<  �)- �=�D ��)�� *�
�  

�N%.>� #$�9 �2 $�A� j��.��� ���7 #$�9 �2 $�A� j��.��� 

1(H)��� 6� m�! 

2(H)��� ��\�� ��� m�! 

1(H)��� �y?G� #$�7� 

2(H)��� k� #U���� 
�� �� m)� 

: �f2Z�  
 H�� 0z *+��� �\Z '7 `�=��X&� �(��� m)%�� @U������� '7 `�=�� H� 0z ���< 6� . �(�� � �A� �
Az 6� �,�+��G� 6�?>�

.�U����� ���)� �$��G��� '=��  

S2.6-79



MAH-WTP17-02MT Revised version Issued date Page  1of 4 

 

 ��)��� H�� 

j�<
� �/)� 

Title  

�U����� ���� 

SOP TAG No. 

MAH-WTP17-02MT 

 

1 -������ ��!�=�  

-������ #�<� � U������ #�<� ��Z � '���� '!�=� '� ������ 0�=�� 

- ��V!�� ����7 #�7����� ��!�=� ����������� ����./� ������: 

-$�A��� ��\�� j�V! 

-H)��� ��\�� j�V! 

-z�?�� ��� "�U����" 

-j$�G�� j�V! "0��=Ç���" 

-����� 0��
� ��
?� j�V! 

 

�."U���� :�A" ����<T� � ��F
�� ��!�=�/� �U����� ����� �!�"�� H�� 0� *+�  

 

2 -�!�"�� 
��G� : 

  

1- � H��*(
  �_9�%��� 6F�D
,=�� U���� [���!� �]� ��U����� ���)� �$��G��� �U����� ���� � �A���� 
���

�&7z #U�(\��� ���)�� 6� �>��� #O,9��� ���G�/� �F�D
,=�� ..  

2-  �U����� ���� 0�� h�\��HZ� '� �<���)��� �� � *>+��#$��O� ^U��=�� �z ^$��)�� 6� ..   

3-  0z '� Hw
�� ;/7  Ç� �U����� ������/� �!�"�� X��7z Ç� �,!� ��,�/�7 ��
 ������  6��� 6� �G?� ���)��)��� �

 6� ������ ���G� '� 
](z �D�/�� ��U���� �!�"����� �9z '� ��G?� ���)��)� j�,��� �U����� ���< 6� .. 

. 

 

3 -�!�"�� ���! :  
4-/=��� � @U���� m)%�� $�9� */��� ��G� ;�< ` 6>G� �>Z ���! ��( �!�"�� ���!, �)- �=�D ������

.. ��U���� �!�"��  

�! 0�=�� '� �!�"�� ��'� '7�! :6/� ��( ��G�� ��!�=�  

(1) 6���� 69U�.�� m)%��  

(2) m)%�� @U����  

  

3-1 �!�"�� � m)%��  

: 6����� X��+��D ���� ��( �!�"�� � m)%�� $�>D  

  

  

  

  

  

MAH-WTP17-02MT Revised version Issued date Page  2of 4 

 

 X��91   m)%�� ��F�A�!�"�� �  

 

`�
G��� �?A�
��� j�V! m)%�� $�>D 

  m)%�� U�
=� 

6���67�?��  
  

p
,S  `"!
p�>�p�>�

 m)%��
p�/���� 

;9U�.�� 
,V���  `/���  ��     

��O�� �
��  �     

����� �
��  �     

�G� ���.�� 0�O� 6� $�A��� �     

���G�� ���)��  

 

 @$�7 
w K�O�Z�     �  

��$�7 
w �)F�U     �  

��$�7 
w C����    �  

��$�7 
w #U�
<     �  

��$�7 
w ��%�    �  

@$�7 
w ���     �  

������ ��7�� $�7    �  

z�?�� ��� "�U����" ��U��?�� �G� m)�   �    

�/F���� ��U��?/� ��U��?�� X�/)� ���]( m)�   �   

 X�/)� ���>� m)� #$�7� �, ��U��?��

jO� �2� _/���  

 
 �   

Y&�� @z ���K� 
���� ;/7 �!�=� .��U��?��   �   

 �D�(� ��U��?�� �&D�( '� ��)����@$L.    �   

=�� �-�� '� ��)��� ��U��?�� 'D �D  �$�D

�(
)��.  

 
 �   

 '<�S '� E��>�� �,+��� ��&� '� ��)���

��U��?��. 

 
 �   

 j�V!$�A��� ��\�� $�A��� �G�     �  

@$�7 
w k� X�G�    �  

$�A��� ���     �  

�S
��� `V>�     �  

$�A��� q&,���    �  

H)��� ��\�� j�V!  H)��� �
��    �  

H)��� ¢��/�    �  

H)��� ���     �  

�S
��� `V>�  

 

 
 

 
�  

 0��
� ��
?� j�V! #U���� '� �
������� ��
?�     �  

MAH-WTP17-02MT Revised version Issued date Page  3of 4 

 

`�
G��� �?A�
��� j�V! m)%�� $�>D 

  m)%�� U�
=� 

6���67�?��  
  

p
,S  `"!
p�>�p�>�

����� ����� #U�
< ��
?�    ��  

����� 0��
� #U�$     �  

����� 0�O�� $
?��� '� �
��    �  

j$�G�� j�V!  j$�G�� K���� '� 0��     �  

"�����  ���%�� � C��,�� U�&D j�.��� ���K� 6�
 ������ #�<�� 69U�.�� CO+�� '7 U�?���  

 
� 

 
  

 $�9� '� ��)���K�O�Z� �F�K C���N��� �
#U�
)�� �9U$�. 

 
� 

 
  

 ����� #O,9z :�9 ���� '� ��)�
 ����� 6F�D
,=�� U���� ���� �
�����%��)

($$
���. 

 
� 

 
  

 �D�"� �( '� ��)�#C��T� .����?����,  �2�

��� jO�  

 
� 

 
  

H=)��� ��<�� ;/7 ��U�\!�� �( '� ��)�.  �    

 �DU ����� 6� ����"�� � 
������ :�9
) ������ �<������,!  � C�D
,=�� �&D�(

(H=)��� 

 
 �   

 �����D ����K�� �(Â��� m)� #
%>-
�?��>� 

 
 �   

 � ������ '� 69U�.�� CO+/� '?!�+�� ����
 � �D�]�� �NG�� `V! U�&?�� j��.���D

���<���� � 
F���� �NG�� 

 
 �   

�<�� `V>�� m)� � �H=)���  #
F���� :��A
��,/�
�� �  

 
 �   

����/� �U����� 5���� m)�   �   

 '� ��)�T�T� X�"�6�U����� . �DU 
�� :�9
���� 6� ����"���  #
F�$

T�6�U 

 
 �   

$�A��� k� U���� ���� '� ��)�    �   

6�UT� #
F�$ ��U�
���� '� ��)�    �  

 �( #
��G� '� �(M���$��G��     �  

 �,9 , 6��7 �,9) ������ ����< m)�
(..., c%.>�  

 
 

 
�  

� �!�"�
��U���� 

$�A��� ��\�� j�V!  (��O�� �G�) $�A��� �.N� ���<     � 

$�A��� '�< j�V! ���<     � 

H)���� j�V! H)���� $��� X��?��� �� �y?G� #$�7�     � 

��N�� HV>� ���<      � 

 ��
?� :�K�� j�V! ���<�.N�  ��
?����) ��� C�O9�� X��?��    � 

MAH-WTP17-02MT Revised version Issued date Page  4of 4 

 

`�
G��� �?A�
��� j�V! m)%�� $�>D 

  m)%�� U�
=� 

6���67�?��  
  

p
,S  `"!
p�>�p�>�

�����  ���=/,���( 

������ � 
SL� ��A�?��� �D�]�� �NG�� `/��      �� 

������ �>D�� �?�A 
SL� ��A     � 

.      

�D�]�� �NG�� ��%� ������ ��A  �
�G9
��� H���D �,�!U��� 

 
 

 
 � 

 ��A��UT� ��������     � 

 '/��� H3 '?!�+�� '� ������ ��)� `V>�
 ��K j��.���Dshell alvania 3. 

 
 

 
 � 

     � 

��N�� 
SL�  ���$T� #
��G� �� X��?���     � 

H=)��� j�V! ����)�� :D��� '� �(M���     � 
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 Y��%��� ���< 6/7 B�%)/� X��?���� � U�?���� � #
��G��� � �+���� � �?A�
��� � �GD����� � m)%�� 6/� ��D j���� *+�
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"?�� m)%�� '�N� �

���%�� �]�-
?���-#����-.��� ^��< �+�! @U�
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1.1. '� �(M���  C�D
,=�� U�"� #U�Sz ��?�� ��7

"
%-� , 
N��, 
�<�" 
     

  

1.2. ) #U�Sz ��?�� ��7 '� �(M���ON, OFF  �"%�� �

#
F���� :���A �=� (@U�
��� 

 
    

  

1.3.  ���G� �U���� ,�,+��) ����� #O,9z �( ��7 '� �(����

(��A $��7 � #U���� 

 
    

  

1.4. ��$��G�� �( ��C�
A �+��        

2. ��"Q�m�� �4��#�� �AS��  

2.1.  � :����� �&-� �>7��U��=�!�=��        

2.2.  � �&D�=�� 'D �� �-���� ��! �>7U�D Q�?��        

3. L}����� V#�  

3.1.  `/� �� ·�
S q�9� j�7 '� �(M�� @
"?�� m)%��

�<�/�� ���$ XK��G/� 

    
  

 

4. �2�%�� 	J�! '�m()� 	F  �
f@�  

4.1. V! ,U�&?�� j��.���D���G��� � ��<�/�� `        

4.2.  �=� �&-��� `V>� ��U��=�!�=��@�
?� j��.��MD        

5. Check the panel IP  

5-1 Check the security of panel doors         

5-2 Check the IP of all openings of incoming and 

outgoing cables.  
     

 
 

5. �
&%X�� $Z5��� V#�        

5.1.  � :������ :� ,�&?=�� �&-� �( m)����U��=�!�=��  �

.�9�)�� �>7 �&-��� �D
� #�7MD HA� ,U�D Q�?�� 
     

 
 

5.2.  � m)� �&-��� �D
� #�7z �=/����9�)�� �>7 

H=)��� #
F�$ ���$ 
     

 
 

6-3 ")��D
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5.3. � � U���� �T�)� �&-� m)�z #O,9z � �,+�� �T�)

.����� 

 h�2 0z ¢< ,��>�� U���� X�)�� ���!�]�� #
F���� ��%� T :�V<&�

U���� X�)�  `/� 6�� @$L� 

    

 

  

6. ����#�� �m�(� $!�"+� ��(���  

6.1. �F�O�� U���� �� ����< K�,9 �?� �G9�
�        

6.2. �,+�� #$��K � 8�%.!� �� ����< K�,9 �?� �G9�
�        
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1��"�� . 

������ ��?�/��� ;/7 j�<
� �/)� ��)� p��)� 

�?�/��� [�! 0�")��D #����  �(
)�� z�D �/�� [�!  

���w �?�/�� 50   U���–���$ 

 ���z �?�/�1 50  U���–���$ 

 ���z �?�/�2 60  U���–���$ 

  

 

2 .	
���� ����� 

������ U�G� ���G�  .x���� ��?�/��� 'D ���?��� H�� .#���� �%>� �?�/� �( ���� ¢< ��?�/��� 'D ������ 0K� ;/7

 ���� X��9 ;/7 �/��G�� ��?�/��� U���� ���G��/�����?� .�!�"�� ���! ;/7 x�N�z ���G��  

2-1 	
��� L�"( .�X����� �A�%/�� 

 ��?�/��� ���� H�� ;� ��?�/�/� ������ X��9 �)/� .�=?��� ;� ���<�� *�< j�<
� �/)� ;�   

MAH-WTP17-04OP01 ±/� ���� H��.�=?��� ���<z j�7 ���< ;� #�<�� �?�/� �z �A��� �%! ;� 0��?�  

 

3 ."(�
��r� $�A�%/�� 	
��� L� 

3-1. 	
���� C���z� '"� $��/J 

3-1 -1. ������ �?A �� �����  

:;����� '� �(M��� � ��G/� �?�/��� U���z H��  

)1.���( �=�D *)��� �� ;/7 �D�)��� ��� H��  (  

)2.������ C�D �?A $
��� �� ;� �D�)��� �/w *+� (  

)3�%� �<�� ;�� �A���� ��\�� *+� (C�D
,=�� �� 

  

 

3-1 -2 .	
���� '"� 

z - *��� 0�=� 0z *+� �%��� ��� 
SL�) 
N)��� �?�/� ��S C�?/�0.3 (
](z �z U�D 

�  -.
N)��� �?�/� `A�� C��,�� �%S �?)� �/wz 
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1. $�F�#� �
�D� �96@��� "�,�� 

�� $��7 0�U�$ j�.��z '=��U����  ���� X&� '� 
�� 0�=� '� �F���� ��>� #���� ��?�/�( �D�/���� X��<�� ��>�

.
������  

 

2. ���� ���
U�� 

A�
���� �GD������ m)%�� '� 6/� ��D j���� *+��� ���< ;/7 B�%)/� X��?��T�� U�?��T�� �+����� �?U���� 

 .j&��T�(  

:j�,� :DUz '� �!�"�� 0�=���  

� �+����� m)%��� �?A�
��� 

� m)%�� � �?A�
��� ��!�D �/)� 

� `����� X��?��� 
� �>��
�� �!�"��  

 

2.1. 	
,X��� �AS����� 

�N���' /� ���G�� �?A�
���� ����� ��
"?�� �?A�
��� �\Z �+�� h�2 �GD� ��?�/��� #����� U���� #�S� �,9 �]� #�<�

.��!�?��  

2.2.  V#9��� �AS����� $���
� 	
%#� 

 �!�- ���>D j���� '=�� h�\D� 6/?���� M�� @z ^��)D :A���� 6� m)%��� �?A�
��� ���! ��!�D �/)� �7��� 0z '=��

.M�.�� �\Z �]� ^��< *>+�� �/"��   

2.3. �"A��L ����� 

 �=D �-�� U�w :�A q�>Z �j�V>�� ��7 ��U�
���T x��9 H,� CO+�� �\Z�U����  �\Z U���� :�A ��F�A� �:>"��� �����D 5
G��

.�9�)�� �>7 �<��� 0�=�� �>G� #
�%� �,F�
�� 0�?�)�� 6� �,G�� *+�  

2.4. �
@
����� ���
U�� 
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3. 	
,X��� ������ 

3.1. 	
,X�� 

 X��+�� *�< ��
"?�� �?A�
���� ���G�� �?A�
��� ���! �+�� *+�MAH-WTP17-04QC01  

 � MAH-WTP17-04QC02  

  

3.2. ������ 

q�>Z :���� ��( 
�U����� '� '7�!  
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@
����� ���
U�� ����� 

 X��+�� 6� ��( �>��
�� �!�"�� �����! �3�� *+�MAH-WTP17-QC03 

 

3.2.2.  �����	F����� ��4�� 
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�
�� 6� ��?�/���� �(����� k�UMAH-WTP17-QC04  
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6����67�?�z�@
,S�3�
,S6�
,S@�>��

 �>7

�9�)���

1. ��	
��� ����� H#�$�$
@�� HB	�I�� H����7�� '�!� 8������

1.1. �� ����� ��0
 �I���
�
���������������

1.2. ����$��� &*��� 	�! ������ ��0
 �I��  �������������

1.3.  ����$��� &*��� 	�! +�1�1�'6� ��0
 �I��  �������������

1.4. ��0
 �I�� �� ������ ����
�
�  �������������

1.5. ��0
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� ��!��?�� � XK��G�� 
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2-2 "5��� � V#9�� "�� �Q�� L� 	
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 :�9 6�?>��6��� �(����� 3�<�  �AU� 6� X�)�/� �/�7 X&��(�����SEB-WTP17-QC03.   

 
 ���
U�� � 	
���� L�"( (SEB-WTP17-01MT)  

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, Õ: 2 years, AN: 
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��        

3- ��X@� V#� ¥�m��  

3-1 0z '� �(M� ��O�� p���� 'D 20  �p�"��� �9U���.  #$�7�


�T� jO� �2� ���9 ��OD �y?G���  

  
 

    

3-2 ��O�� p���� Tz *+� ;"A�� �)�� K��+��  ������ ���< 6�

���=�� 

  
 

    

4- *+ ��&�� ¥�m�� ��X�  

4-1 '� ��)� �
�� '� ��O�� 0�O.�� �� ��$
?��� � j��-

��O�� `�
"�. 

  
  

   

5- `V>�� m)� ��� ��!��?�� ��T�)��� .   

5-1 �,+�� XK�7 '� ��)���  �������c%.>��� �,+�� XK�7� '� 

	��S @z. `V>���� ���%��D  
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?� 

Title 

�U����� ���� 

SOP TAG No. 

SEB-WTP17-02OP 

 

1 -�/�G�� ��&� 

1-1 �
%���� �9
]�  

-U����� ���� �A���� ��$���� #�<� 6Z �,C�D
,=�� [���!� ���< 6� �U����� ���� �%B� 6Z 
��� �A���� 

�� �F�D
,=����) ����� �+��G�, Z �U����� ���� '� 8
����  '�M� ��� T #��� �F�D
,=�� �A����'7  ����

�����)  �
��� ��� ���!���)��� '�.  

 

2-1 q�J)� $�
%���� *
� �SZ���  

-�� 6��)�� ����� 6��50® � �D�/���� �A���� '���)�/ � �z ����/� U
N�� *>+� �9z '�#�<� �D
,=��C  6�

�����). 

3 - : ������ 
��G�  

2-1 	
���� ����� :  

� �U��� �����.@���� ������ ��
� '7 ��G 

�6F�D
,=�� U���� [���!� �]� ��U����� �T�< '� ���< '7 `�=�� �GD z�?� `A�� � ���� �U����� ����  '7

��
� ���?���  5����"- "���� �/���� H=)� �<�� �z ������ 6�  

2-  ���%/��� "5��� !�@�:   

-: 6/� ��( ������ ���� X&� �D�/���� �-
�� $�>D 

������� �U�� '� '�������� �,+�� � �A���� 

������ ��
?� ��� � #U�
< 

�5���T� � z�?�� '�K 

 

� ����?�� '� .. �?�
�� :p�"A �7
� ;�10 36!��  

 �?�
�� : ��)� ;"A�10 6!��3  

 �?�
��: 6/=�� '�O��20 �!�3  

�0�U���� �7
� 

 

2-3 @U���� m)%��  

� *>+� �9z '�^��< M�� ���� � �%B� '� ��)��� 6�?>� ��U����� ���< 6��A$  ������ m)%�� ��
� '7

 @U���� '� 
](z `/=��� C�
9� 6�?>�� .30 
� '7 ��A$6�Z� ��)� �z 6/G%�� ��)��� ��. 

������� ���<  
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3-1 '"A�� ������ $�'��(��  

3-1 -1 z�D ������ :  
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9T� .6����� 6!�?�� H�
�� 6� '?� �Z ��(  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3-1-2 : ������ 5����  

-6���T� �ZU�"� ;�� C�D
,=�� ���)� � �U����� ���� ���� `A��, 6���T� �A���� U�"� #$�G��� �GD  

 

3-1 -2-1 �G�� ��C�
9T�: ������ 5���T ��  

1.�+�U�� X��<T� `A� 

2.X�)��� #
F�$ :��A �-�� � c%.>��� �,+�� �<�� 6� $�9���� ������ #
F�$ :��A �"�� 

3.������ �<�� 6� ������ #
F�$ :��A �"�� 

4.7 B�%)�� �F�A$ #�G� �������� ���� ;/:� .�,����� �?A $
?� ��)��� j�7 

5.������ `A�� 

6.5���T� �A� �+� 

 

3-1 -2-2 <4��/�� ���2 �� C���)� :   

-6� 5�
B �z �U����� ���< 
w   �G?�� '=��� ������� ���� C�>3z ^�)5����  ������ ��
� '7 5����

���?��� 

 

 

3-2 !�S��� *�m6� 7�f� :  

 ��!�O� �,��� �U����� ����� $�A�/� ���< �� �>G� �/�7 �U����� ���� */��� .�/��� #
�%� ���� �]� ��U����

� ���)  '�����)� .q
)�'���K� �q
)�����0�O.
����6 ��
?��� ��� p�����  

1- ����/� 6�F
�� #
F���� :��A 5���� '� �(M� 
2- -  �%"D �&7z #U�(\��� $�>?�� '� ��)��� 6�?>��

�U����� ���)� �$��G��� ��U�$. 
 
 

 
6D
,=�� U������ z�D ��
� '7 q
)��� #�<� ��S 
 

1- :���D ������ �<�� 6� $�9���� ������ #
F�$ :��A �-��
+�� �<�� 6� $�9���� ������ #
F�$c%.>��� �,  

2- �+�U�� X��<T� �-�� 6� z�?�� 
3- �D�/���� ���/� ������ U�� K��+� j�7 '� �(M��� 
4-  Q�.�� #U���� ���G� � $$
��� � �,+�� � U���� �+��

������D 

 

 


N)��� 

���� z�D q
)���  

q
)��� X�GS� 

�D�/���� ��%/�� 

X��<T� �-�� 

1-  ������ '� �U�.�� �,+�� � U���� ��)� '� �(M���

 �D�/���� H�/� 
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 *+� �h�\� ���� ._9�%��� 6F�D
,=�� U���� [���!�� $�A� ��!�O� �9�� 0�>D ;�� ����� 6Z� . �U����� ����'�� 6��� �

67�?�� 0�O� 6Z �  0�O�@
,S $�A��� 
��� X&� '� �,  �A� ���� :A����� '�� #��� ������3 � X&� ��7�� [���!

U����. '�O.� �G� ��0�O. ,���@
 90  #��� �Z @\�� ��7��30  ;�� $�A��� ��! H�� .$�A��� 0O.� �'�O.��� j��� ����

 '� '�O.� �G� $�9� 6���� 0�O.�� H3 .���� 0�O�21  #��� �Z @\�� ��7��7  ������� $�A��� 
���� �'�O.� j��� j��z

.�U�����  

 

3-3 : �"A�� 7�f�  

 q
)��� #�<���D ��¦ �����D ��Gz �D
,(�\Z '� �A���� U�"� .�F � h�\�� .��U��?�� �Z ����$�9� */��  ;/7 m)�
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1- Definition of SOP 
The definition of SOP is some integrated procedure and specified remarks applied on 

each process in the facility. 

� Specified and documented institutions done by operators. 

� Contain the general system and branch unit including the tasks within the units. 

� Contains regular operation conditions, planned emergency, and sudden emergency 

� The SOP activities will comprise field activities, data collection, data analysis and 

establishment of PIs (performance indicators). 

� SOP is not only document showing O&M procedure. By utilizing SOP, current 

problems should be extracted and analyzed, then the improvement effect should be 

led to making a new proposal. Accordingly, SOP should be reviewed and revised so 

that it can be suitable and useful anytime in any situation for water supplier 

according to evaluation of utilized results.  We should find improved results of O&M 

and WQC activities whenever we review and revise SOPs. 

The purpose of SOP is as follows; 

1) Efficient and safe operation for all components of the system. 

2) Increasing the efficiency of the facility. 

3) Adjusting the water quality in the facility. 

4) Improvement of current problems. (water sources, facilities, human resources, water 

quality, etc.) 

 2- Importance of SOP 
The SOP will lead to the development of structure and activities and capacity 

development of personnel in MCWW. It should then be necessary to transmit and share 

the accumulated technology and experience to the entire Minifia Governorate.  

3- Requirement to apply SOP 
In order to apply SOP to facilities and achieve the improvement effect, followings should 

be prepared. 

1) Staffs motivation

2) Calibration of instrumentation devices
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3) Drawing & General Information of the facility

4) Equipment Manuals

4- Operation steps 
Operation steps is the sum of activities through the different operation process, this 

activities are divided into details. 

4-1- Operation in normal condition 
Operation under normal conditions shall be explained in details for each activity in the 

SOP. 

4-2- Operation in emergency cases 
Operation under emergency cases includes up normal conditions such in case of sudden 

pollution of raw water or power cut or work stop in major treatment facility …….etc  

        4-2-1- Analysis of past problems, causes, and remedy actions 
Study and analysis of some problems happened in past will help to solve existing 

problems and this will help to reach to the following occlusions ;   

� Detect the weak points due to design 

� Detect the weak points in operation and maintenance 

� Detect the weak points due to technical conditions for equipment 

� Reference to problem analysis procedure 

� Reference to what we need to reach to the cause of the problem 

� Reference to what is not allowed to avoid the problem 

� Etc.

All data and actions related to the problem must be collected and recorded in one file as a 

reference to avoid repeating the problem 

5- Maintenance activities 
5-1   Maintenance activities references 
5-1-1 General idea  

Maintenance references are used to show the impotence of the activity including 

maintenance, replacement, check, for all or part of equipment. It is divided to preventive 

maintenance and corrective maintenance as shown in the following figure 
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The preventive maintenance is divided into two types, one of them based on time and the 

other is based on technical condition of equipment. There is a difficulty to evaluate the 

depreciation rate of the equipment  

Time based maintenance either to be according the planned schedule or based on actual 

accumulated working hours for the equipment 

The corrective maintenance is divided into two types, one of them is emergency 

corrective maintenance and normal corrective maintenance. In normal corrective 

maintenance good monitoring and periodic check for equipment should be applied to 

detect any up normal condition for the equipment  

The classification of the maintenance and which type shall be applied should be based 

on activity and related equipment  

Maintenance activities include monitoring, check and recommended action either by 

change, repair or improvement. The maintenance activities include four actions as 

following: 

1. Mentoring of the equipment condition and performance 

2. periodical check 

3. analysis and evaluation 

4.  repair after check 

Corrective Preventive 

NormalEmergency
Based on time Based on 

condition 

Planed schedule 

Accumulated running hours

Maintenance activities
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�   mentoring of the equipment condition and performance 
Mentoring and check shall be based on time schedule for operation and maintenance  

�   periodical check 
Periodical check shall be for all equipment in the external exposed parts as well as 

internal parts to be sure that the equipment is suitable and capable to perform well and 

the number of check and period shall be based on each equipment function and should 

be scheduled and documented 

�   analysis and evaluation 
The importance of repair is related to the importance of equipment and operation 

condition and the condition of parts and if it is subject to wear or rust.  

The analysis of repair should include cost and risk and time required for maintenance and 

spare parts availability before the starting of  maintenance activity 

Discover the problems in early time and repair shall make long lifetime for equipment  

�   repair after check 
 Replacement, repair or change the equipment depends on the spare parts availability. 

Sometimes only greasing and cleaning are only required  

5-2   Expected problems and trouble shooting 
The expected problems can be easily known from the past operating records and 

operators experiences analysis 

6- Quality control 
Water quality control should be effectively applied and data analysis are required to 

forecast any future problem and review treatment process  

It is important to monitor and check all water process steps for economic operation and 

prevent any of the process function from being overloaded due to improper operation for 

previous step 

7- Records and Reports 
Records and reports is one of the important activity which help in analysis and considered 

as on of the very important documents for personnel communications inside or outside 

the plant  

These records will help in improvement of operation and maintenance and avoid 

repeating of problems   
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1. Location of the facility 

South West of Minufia Governorate 

(Location map is attached at the close of this chapter.) 

2. General information of the facility 

2-1. General information 
(1) Facility name : El Sadat El Sathia Water Treatment Plant 

(2) Type of the facility : Surface water treatment plant 

(3) Establishment : Year 2009 

(4) Water source : Alriah El Nasery Canal 

(5) Capacity : 102,000 m3/day- Design Capacity 

: 50,860 m3/day- Actual Capacity 

(6) Covered Area : 1 City (El Sadat) 

(7) Service population : Approx. 50,000 people 

(8) Access level : 80 min from MCWW 

2-2. Components of process and facility in water treatment plant 

Water treatment process consists of plural processes. And each process is related with each 

other in the overall water treatment process and works reciprocally each process. 

2-2-1. Components of unit process 

There are eight (8) unit processes in El Sadat water treatment plant as follows: 

(1) Raw water intake, collection and transfer process 

(2) Raw water distribution process  

(3) Coagulation and sedimentation process 

(4) Filtering process 

(5) Clear water storage and distribution process 

(6) Sludge drainage process 

(7) Drain water circulation process 

(8) Disinfection process 
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2-2-2. General flow diagram 
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Tank
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Clarifier

Sand Filters

8 Filters

Alum

Pre-Chlorine 

No.1 

Sedimentation & 
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Clarifier

Sand Filters

8 Filters

Underground Tank Underground Tank

Underground 

Reservoir

Underground 

Reservoir

Underground 

Reservoir

Treated Water Pump

Station

Treated Water Sump

Post-Chlorine 

To the Network 

Sludge 

Tank

Sludge Drying Bed

Dressing 

Tank
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2-2-3. Components of facility in each process 

Components of facility in unit process are the following: 

(1) Raw water intake, collection and transfer process 

This process includes the following: 

� Raw water intake gate, channel and screen  

� Raw water sump 

� Raw water pump  

(2)  Raw water distribution process 

This process includes the following: 

� Distribution Tank  

(3) Coagulation and sedimentation process 

This process includes the following: 

� Flash mixer (Rapid mixing) 

� Slow mixer (Reaction promotion for coagulation) 

� Clarifier (Sludge collection) 

� Aluminum sulfate dosing facility  

� Aluminum sulfate dosing tank 

� Aluminum sulfate dosing pump 

(4) Filtering process 

This process includes the following; 

� Filter basin with filter media and under drain system 

� Underground tank 

� Backwash pump 

� Air scouring blower 

(5) Clear water storage and distribution process 

 This process includes the following; 

� Underground reservoir 

� Treated water sump 

� Treated water pump 

(6) Sludge drainage process 

 This process includes the following; 

� Sludge storage tank 

� Sludge pump 

� Drying bed 

(7) Drain water circulation process 

 This process includes the following; 

� Dressing tank 

� Dressing pump 

SDT-WTP0 Revised version Issued date Page  4of 7 

(8) Disinfection process 

This process includes pre-chlorine and post-chlorine facility as follows; 

� Chlorine cylinder store 

� Chlorine gas neutralization system 

� Pre-chlorine and post-chlorine dosing equipment 

� Chlorine leakage detector 

2-3. Basic system on facility operating and process control 

2-3-1. System description 

(1)  Water source 

Generally, water sources are classified as two sources; surface water source and underground water 

source. The surface water source includes rivers, water passes, lakes or water behind dams. The 

ground water source includes wells and springs. 

Al Ryaha El Nasury Canal is the water source for El Sadat WTP.   

Raw water must be in good quality and sufficient quantity to guarantee production of safe and 

acceptable water after treatment, and the water source should be capable to provide sufficient quantity 

at continues rate. Generally it is preferred to secure good raw water quality in order to treat the water 

with a minimum cost.   

(2)  Raw water intake 

Water intake is used to draw water from the river or canals and deliver it to the water treatment plant. 

The ideal intake is the one capable to draw water from suitable locations and can prevent algae, wastes, 

suspended material, trees or fish from going to the plant 

(3) System of each process 

� Raw water intake, collection and transfer process 

Individual pump stations are established in order to draw the raw water into raw 

water sump by gravity from the canal and transfer it to the water treatment plant. 

� Raw water distribution process 

� The raw water is distributed to mixing, flocculation and sedimentation basin by 

distribution tank. Raw water line distributes the raw water to four (4) 

sedimentation & clarifier. 

� Aluminum sulfate is dosed into the raw water at the distribution tank. 

� Coagulation and sedimentation process 

� Aluminum sulfate dosed at distribution tank is mixed at rapid speed by flash 

mixer in sedimentation & clarifier. Then the water is mixed by slow speed in 

order to accelerate a coagulation reaction.   

� Floc accumulated at the bottom of the tank is collected by clarifier and it will be 

transferred to sludge tank by automatic operation. 

� Filtering process 
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� Treated water by coagulation and sedimentation process is transferred to the 

sand filter. And micro flos contained a water is separated by sand filtering 

process.

� Sand filters are cleaned periodically by air scouring and back wash. 

� Clear water storage and distribution process 

Purified water through the water treatment process is distributed to the city network 

by treated water pump system. 

� Sludge drainage process 

� Sludge storage tank receives drained sludge from sedimentation & clarifier. 

Drainage sludge and waste water from underground reservoir are mixed in a tank, 

then it will be transferred to the drying bed.  

� Sludge is dried and filtered drain by drying bed will be transferred to the 

dressing tank.  

� Drain water circulation process 

� Dressing tank receives the filtered drain water by drying bed and backwash 

drain.

� Water in a tank will be returned to distribution tank for the constitution of drain 

circulation system. 

� Disinfection process 

Pre-chlorine is dosed into distribution tank by pre-chlorine dosing equipment, and 

post-chlorine is dosed into underground reservoir individually by post-chlorine 

dosing equipment. 

(4) Water quality control 

Water quality analyses are carried out periodically in the plant laboratory by chemists.   

3. Component of SOPs 

SOP for WTP consists of three (3) packages as follows: 

� SOPs for operation 

� SOPs for maintenance 

� SOPs for water quality control 

3-1. SOP for Operation 

Documents which require criteria and procedures for operation and control activities of 

facility are provided in this SOP and include the following: 

� Explanation of process and relation between other process 

� Criteria for operation activity and design 

� Operation and control procedures for facility in normal condition and unusual 

condition

� Monitoring and visual check items for facility 

� Reporting and recording system 
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3-2. SOPs for Maintenance 

Documents which require criteria and procedures for maintenance activities of facility are 

provided in this SOP and include the following: 

� Criteria for maintenance activity 

� Maintenance procedures for facility in normal condition and unusual condition 

� Monitoring and visual check items for facility 

� Reporting and record system 

3-3. SOPs for Water Quality Control 

Documents which require criteria and procedures for water quality control and process control 

are provided in this SOP and include the following: 

� Criteria for water quality control activity 

� Water quality control and process control procedures in normal condition and 

unusual condition 

� Monitoring and visual check items for water quality and process 

� Reporting and record system 
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Figure 1  Location of El Sadat Water Treatment Plant

Mahatet El Sadat El Satheya SWTP

El Sadat Markaz
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1. Introduction 

In general, water sources for water treatment plant consist of surface water, groundwater or 

bulk water purchased from another water supply utilities.  Surface water source will be from 

rivers, streams, lakes, or impoundments and groundwater will be from wells or springs. 

For El Sadat water treatment plant (WTP), the water source is surface water from the Alriah 

El Nasery canal. 

Water quality of raw water must be acceptable as a safe drinking water when treated, and the 

quantity must be constantly sufficient for the water demand of the target areas to be supplied 

by the plant.  In many cases, after raw water has been contaminated, it is a better solution to 

protect the quality of the raw water than to treat it. 

There are some possibilities that water from the contaminated water sources contains 

chemical, microbiological or radiological substances which may be harmful for human health. 

Intake facility has a function of withdrawing water from canal or river and conveying it to 

water treatment plant.  The ideal intake facility will be capable of taking raw water from 

various distances and screening it to prevent algae scum, trash, logs, or fish from entering the 

plant.

2. Features of process 

2-1. Function of process 

(1) Taking water from the Alriah El Nasery canal and conveying it to water treatment plant 

(2) Prevention of algae scum, trash, logs, or fish from entering the plant 

(3) Prevention of harmful substances such as oil from entering the treatment process of the 

plant

2-2 Impacts of process 

(1) The first stage of water treatment plant 

(2) Initial cleaning by removing trashes, logs, or suspended materials 

(3) Critical situation in water treatment plant should be avoided by shutdown of water 

intake. 
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2-3. Relations between other processes 

Raw water quality may be affected by this process, so that it will influence on many other 

supply elements, especially treatment processes. 

3. Criteria for operation 

3-1. Frequency of monitoring and visual check 

Monitoring and visual check should be conducted by routine work twice a day or more. And 

information of the canal condition in upstream should be collected when the Ministry of 

Irrigation will disinfect the canal and monitoring any emergency change. 

3-2. Frequency of cleaning of screen in the intake channel 

Cleaning of the screen in the intake channel will be conducted as a routine work twice or three 

times a day. 

4. Operation under normal condition 

4-1. Start-up and shutdown procedures 

4-1-1. Start-up 

The canal water should be withdrawn from intake and led into the raw water sump through 

the raw water channel by the gravity.  Main gate is installed at the inlet of intake channel and 

secondary gate is installed at the end of the intake channel.  The raw water from the canal 

should be able to lead into the raw water sump by the following steps: 

1st: Main gate will be opened. 

2nd: Secondary gate will be opened. 

The raw water will be flown into the raw water sump. 

Start-up precautions 

1) Substances on the water surface should be prevented from entering into the raw 

water channel by the screen. 

2) Sliding gates, which are main gate and secondary gate, in the channels should be 

opened fully.  When they are opened not fully, mud or algae in the raw water will be 

precipitated in the raw water pipes. 

4-1-2. Shutdown 

There are two (2) kinds of activities for shutdown.  The first one is the planned shutdown 

and the other is the emergency shutdown. 

(1) Planned shutdown 
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For periodical cleaning or inspection of the raw water channel, shutdown of the intake will be 

planned.  In this shutdown, the main gate will be closed.  And the raw water in the raw 

water channel will be drained out as needed. 

(2) Emergency shutdown 

In this case, situation is critical.  Therefore, the raw water must be avoided to enter into the 

water treatment plant.  Shutdown of the intake means shutdown of water treatment plant.  

Hence, this decision must be done by the person-in-charge at the water treatment plant. 

1
st
: The raw water pump must be stopped. 

2
nd

: Sliding gates in the raw water channels must be closed.  

Note

1) Person-in-charge should be appointed beforehand who can make a decision for 

shutdown of the intake under the emergency situation. 

2) Plan of activity in emergency case should be prepared. 

� Communication action 

� Organization of the team for aid 

� Steps of the activity to avoid expansion of damage 

� Steps of the activity for recovery 

4-2. Monitoring and visual check of facility 

Monitoring and visual check of the intake area is very important activity.  It should be 

conducted more than twice every day by prepared check list SDT-WTP01-OPSC.  If unusual 

condition will be found, corrective action should be conducted immediately.  Especially 

accidents related to water source contamination must be listed beforehand to avoid. 

4-3. Operation procedures for control of facility 

Quantity of raw water from the intake will be controlled to avoid precipitation of muddy 

substances in the raw water.  This will be conducted by fully opening of the raw water valve. 

5. Operation under unusual condition 

5-1. Expected troubles and trouble shootings 

Refer to trouble shooting sheets for common use. 

5-2. Troubles in the past, causes, backgrounds and events for recovery 

Trouble shooting 

Examples of troubles in the past will be useful for solution of the troubles to be happened.  

Trouble history, the data of troubles in the past, should be applied to the following jobs: 
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� Recognition of weak point of facility 

� Recognition of weak point of activity of operation and maintenance 

� Reference for approaching ways and procedures to the trouble 

Trouble history is attached as Appendix. 

6. Report and record 

In order to perform a reasonable activity in O&M of WTP, it should be carried out based upon 

not only our experiences and instincts but also utilization of statistical and mathematical 

approaches by prediction, analysis and trial action aiming at optimum results. 

Hence, the record or report is one of essential and fundamental documents in O & M of WTP. 

Reporting is the activity of preparing documents and making communication with staff inside 

and outside of WTP by utilization of records, reports, data and other facts.  Reports include 

periodical reports such as monthly report or annual report and report on recovery activities 

against troubles or unusual conditions. 

6-1. Record 

Record for operation of raw water intake facilities should require as follows: 

6-1-1. Record of monitoring and visual check 

Monitoring and visual check list should be required.  When unusual conditions are found, 

they should be corrected, and noted in check list sheet.  Monitoring and check items are the 

following:

� Gate and lifting device 

� Raw water channel 

� Screen 

� Raw water valve (for raw water pump) 

� Condition of the canal in the upper stream 

� Condition of the canal around inlet of the intake  

� Environment around the intake channel 

Activity of monitoring and visual check should be recorded according to O&M schedule, 

SDT-WTP01-OPSC-01. 

6-2. Report 

Reports for operation of raw water intake should include as follows: 

� Recommendation 

� Review of O&M plan 

� Review of contents for monitoring and visual check 
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� Frequency

� Check item 
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1. Introduction 

Facilities for raw water intake consist of the following. 

(1) Intake gate and lifting device 

(2) Intake channel 

(3) Screen 

2. Criteria for maintenance 

Maintenance activity should be conducted according to O&M schedule, SDT-WTP01-OPSC.

2.1 Maintenance activities 

Examples of recovery for the raw water intake are shown below:

� Supplying oil or grease  

� Repainting 

� Removing mud, water grass and floating substances in the raw water channel and 

canal

� Removing harmful substances or waste around the intake area 

� Replacing the whole facility or a part of it 

2.2 Recovery to unusual condition

Expected unusual conditions are shown as follows: 

� Foreign substances flow into the raw water pipe. 

� Raw water flow rate is reduced. 

� Mud in the raw water precipitates in the raw water pipe. 

� Sliding gate cannot be opened fully. 

� Raw water intake can not be stopped. 

3. Report and record 

In order to perform a reasonable activity in O&M of WTP, it should be carried out based upon 

not only our experiences and instincts but also utilization of statistical and mathematical 

approaches by prediction, analysis and trial action aiming at optimum results. 
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Hence, the record or report is one of essential and fundamental documents in O & M of WTP. 

Reporting is the activity of preparing documents and making communication with staff inside 

and outside of WTP by utilization of records, reports, data and other facts.  Reports include 

periodical reports such as monthly report or annual report and report on recovery activities 

against troubles or unusual conditions. 

3-1. Record 

Record for maintenance of raw water intake facilities should require as follows: 

6-1-1. Record of monitoring and visual check 

Inspection and visual check list should be required.  When unusual conditions are found, 

they should be corrected, and noted in check list sheet.  Inspection and check items are the 

following:

� Gate and lifting device 

1. Damage and deterioration 

2. Corrosion 

3. Greasing 

4. Smooth opening and close 

� Raw water channel 

1. Amount of settled mud and removal of mud and floating substances 

� Screen 

1. Damage and deterioration 

2. Corrosion 

3. Clogging

� Raw water valve (for Raw Water Pump) 

1. Damage and deterioration 

2. Corrosion 

3. Clogging

4. Greasing 

5. Smooth opening and close 

� Condition of the canal in the upper stream 

� Condition of the canal around inlet of the intake  

� Environment around the intake channel 

Activity of monitoring and visual check should be recorded according to O&M schedule, 

SDT-WTP01-OPSC.

6-2. Report 

Reports for operation of raw water intake should include as follows: 

� Recommendation 

� Review of O&M plan 
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� Review of contents for monitoring and visual check 

� Frequency

� Check item 
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O&M Schedule for Raw Water Intake 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, AN: As needed 

Name of Facility 
Frequency

D W M 3M 6M Y AN

1. Intake gate 
1-1. Condition of opening        

1-2. Suspended substances around the gate        

1-2. Damage and corrosion    

1-3. Water seal 

1-4. Damage of frame 

       

2. Lifting device of gate 
2-1. Condition of lifting chain        

2-2. Condition of operation        

2-3. Lubrication        

2-4. Condition of lifting hook        

2-5. Damage and corrosion        

3. Intake channel (Alriah El Nasery) 
3-1. Condition of waste such as mud or algae growth        

3-2. Suspended substances in the channel        

3-3. Precipitation in the channel       

4. The raw water valve (for Raw Water Pump) 
4-1. Condition of opening        

4-2. Damage and corrosion 

4-3. Water seal    

4-4. Clogging 

5. Screen 
5-1. Clogging        

5-2. Damage and corrosion    

6. The canal around inlet of the intake 
6-1. Waste        

6-2. Foreign substances such as body of animals        

6-3. Growth of mud, algae or water plant        

Plant Name: 

El Sadat W.T.P.
Title of SOP: 

Raw Water Intake - O&M Schedule 
SOP TAG No. 

SDT-WTP01-OPSC

Issued  Developed by  Signature
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Name of Facility 
Frequency

D W M 3M 6M Y AN

6-4. Color and odor of water        

6-5. Water level of canal        

6-6. Speed of the stream        

7. Environment around the intake channel 
7-1. Foreign substances such as chemical waste        

7-2. Waste and trash        

7-3. Smell        
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1. Introduction 

Raw water pump facility consists of the following equipment: 

(1) Raw water sump 

     Specification 

(a) Capacity : 1,500m
3

(2) Raw water pumps: Centrifugal pump 

     Specification 

(b) Installation Number : 6 pumps  

(c) Capacity : 1,152m
3
/h x 80mH 

(2) Pipes and valves 

Butterfly valve (Manual/ Mortalized), non-return valve 

(4) Drain pumps 

Specification 

(a) Installation Number : 2 pumps  

(b) Capacity : 126m
3
/h x 20mH 

(5) Crane 

Raw water from the intake is led into the raw water sump through raw water pipe.  Raw 

water in the raw water sump is discharged by the raw water pumps and transferred to 

distribution tank though a raw water pipe. 

2. Features of process 

2-1. Function of process

Function of the raw water facility is to transfer the raw water into the distribution tank with 

the required quantity. 

2-2. Impacts of process 

For the correct starting of water treatment process, the raw water flow rate shall be used for 

the calculation of chemical requirement.  Chemical devices shall be adjusted so that they can 

supply the proper dosing amount determined by the chemist in laboratory. 

2-3 Relations between other processes 
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2-3-1. Raw water intake 

Raw water intake is a preceding step of the raw water supply.  Raw water is flown into the 

raw water sump by gravity.  Water level and water quality in the raw water sump will be 

almost the same as the water level and water quality of canal. 

2-3-2. Distribution tank 

The distribution tank is located after the raw water pump facility.  The required quantity of 

the raw water should be fed from the raw water pump to the distribution tank under controlled 

condition and required quantities. 

3. Criteria for operation 

3-1. Schedule for pump operation 

Raw water pumps should be operated according to the operation schedule.  Usually, some 

pumps will operate 24 hours. And then stand-by pumps operate according to the water 

demand. Summary for the operation schedule is as shown in following table. According to the 

following contents, daily operation record should be managed. 

Period Operation Schedule 

General

(Operation Frequency) 
Main pump should be change every week. 

Daily 

1. Check for operation current 

2, Check for operation pressure 

3. Check for Abnormal noise, temperature, vibration & etc, 

4. Check for operation Time (From start to stop) 

5. Check for daily total operation hour 

6. Check for daily total production water amount 

3-2. Preparation to start operating the pump (In case that the vacuum pump is used) 

Prior to start a pump, air in the casing of the pump should be evacuated by vacuum pump. 

After water is filled in the pump casing, a pump will be able to start.  Vacuum pressure 

indicator requires minus 0.3 bar or more to start a pump. 

3-3. Proper working number of raw water pump 

Required number of raw water pumps should be operated according to the water demand. 
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3-4.Indication of discharge pressure gauge of pump 

      Proper indication for pressure gauge:  Lower limit ----- bar  

                                  Upper limit ----- bar 

* Pressure value should be checked at the site. Plant manager should notice it to 

operators. 

3-5.Indication of operation current of pump 

      Proper indication of operation current:  Lower limit ----- A  

                                  Upper limit ----- A 

* Rated current for pumps should be checked at the site. Plant manager should 

notice it to operators. 

3-6.Indication of production amount of the well 

      Proper production water amount:  Lower limit ----- m3/day 

                                  Upper limit ----- m3/day 

* Production water amount from the well should be checked at the site. Plant 

manager should notice it to operators. 

4. Operation under normal condition 

4-1. Startup and shutdown procedures 

4-1-1. Pre-start check 

Pumps should be checked according to following procedure before start. 

(1) Water level in the raw water sump 

Water level should be sufficient for operating pump. 

(2) Valves on suction pipeline 

Valves in suction pipeline should be opened fully. 

(3) Valves on discharge pipeline 

Valves in discharge pipeline should be closed. 

(4) Valve for air evacuation by vacuum pump (in case that the vacuum pump is used.) 

Valve for air evacuation by vacuum pump should be opened fully. 

(5) Electrical switch board 

Power should be supplied. 

4-1-2. Startup 

(1) Operate the vacuum pump (in case that the vacuum pump is used.) 

Vacuum pressure indicator should require minus 0.3 bar or more. 

(2) Close the valve for air evacuation and stop the vacuum pump 

  Water is discharged at the end of air evacuation pipe, valve should be closed.  
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(3) Operate the raw water pump by the switch-on control at the control panel 

(4) Open the discharge valve 

(5) Check the discharge pressure 

(6) Check the operation current 

(7) Check the abnormal noise, vibration, temperature arise and water leakage 

(8) Adjust the tightening of gland packing, if any 

4-1-3. Shutdown 

(1) Close the discharge valve 

(2) Stop the raw water pump by the switch-off control at the control panel 

4-2. Monitoring and visual check during operation 

Monitoring and visual check of the intake area is very important activity.  It should be 

conducted at least 3 times a day.  If unusual condition is found, corrective action should be 

immediately conducted especially in case of vibration, unusual noise and decrease discharge 

amount. 

5. Operation under unusual condition 

5-1 Expected troubles and trouble shooting 

� Clogging in the suction pipe or the discharge pipe 

� Discharge pressure is not enough (high or low) 

� Discharge quantity is not enough 

� The water level in the raw water sump is not enough 

� Mechanical trouble of the pump 

6. Report and record 

6-1. Record 

Record for the raw water pump operation should include the following: 

6-1-1. Record of pump operation 

� Operation hours of each pump 

� Operation condition 

� Discharge pressure, quantity, electrical current, etc. 

� Water level in the raw water basin 

� Unusual condition of pump 
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6-1-2. Record of vacuum pump operation 

� Operation hours of each pump 

� Operation condition 

� Vacuum pressure, electrical current, etc. 

6-2 Report 

Reports for operation of raw water intake should include the following: 

6-2-1. Unusual condition in operation 

Unusual condition, corrective action conducted and recovery time should be reported. 

6-2-2. Monthly report 

� Operation hours of each pump 

� Recommendation on operation 

6-2-3. Annual report 

� Operation hours of each pump 

� Recommendation on operation 
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1. Introduction 

Raw water pump which is the vertical shaft centrifugal pump is used for the water 

conveyance to the distribution tank.  Raw water pump consists of two (2) main components 

of pump and motor.  And auxiliary piping system includes valves and gages, such as 

non-return valve, butterfly valve (Manual and Motorized type), and pressure gauges. 

Maintenance activity for the pump should be conducted to main components and auxiliary 

components. 

2. Criteria for maintenance 

Criteria for the maintenance activities are mentioned in Cause 3, “Maintenance activity”. 

3. Maintenance activity 

Daily monitoring and check, and periodical inspection should be required to keep the pump in 

proper working. Maintenance activity consists of 4 kinds of working components as follows; 

(1) Monitoring and checking during working of facility 

* Monitoring and checking is conducted by operation staff in MCWW. 

(2) Periodical inspection during operation or after stoppage 

(3) Evaluate and analysis of monitoring and inspection result 

(4) Repair, replace, change of oil and etc, (in case that the malfunction is detected.) 

3-1. Monitoring and visual check 

3-1-1. Pump 

Period Maintenance Activities 

Daily 1. Leakage check from the piping connection 

2. Deterioration of the pump casing 

3. Discharge pressure  

4. Discharge amount 

5. Abnormal noise, temperature rising & vibration 

6. Operation current 

Every week 1. Leakage check from the piping connection 

2. Deterioration of the pump casing 

3. Discharge pressure  
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Period Maintenance Activities 

4. Discharge amount 

5. Abnormal noise, temperature rising & vibration 

6. Operation current 

Every month 1. Tightness of bolts at connected points 

2. Oil amount 

3. Grease amount 

4. Leakage amount from the grand packing 

Every year 1. Abbreviation of impeller 

2. Insulation resistance 

3. Alignment adjustment 

4. Chang of gasket 

3-2. Periodical inspection during operation or after shutdown 

Periodical inspection includes monitoring of flow rate, pressure change and operation current 

for the confirmation of pump operation efficiency. When pump stops, oil/grease of bearings 

have to be checked. 

3-3. Evaluation and analysis on the results of monitoring, check, and inspection 

In case that a malfunction is detected during operation, it should be repaired immediately in 

order to secure proper water treatment function. 

4. Report and record 

4-1. Record 

Operation records in the facility include the followings; 

� Result of monitoring and check 

� Result of periodical inspection 

� Record during working of facility 

� Indication of discharge pressure 

� Indication of current meter 

4-2. Report 

Reports should include the following: 

4-2-1. Report for recommendation 

(1) Rehabilitation 

� Repair or replacement 

� List of spare parts that should be stored in the plant 
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(2) Upgrading of facility or system 

� Change of capacity, material, and other specifications 

� Proposal of preventive maintenance activity to be needed 

4-2-2. Report of maintenance activity 

(1) Annual report 

� Repair and replacement for each facility 

� Trouble and accident 

� Result of corrective maintenance 

� List of consumed spare parts in a year 

(2) Corrective action to prevent trouble or accident 
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Revised version Issued date Page  1of 1 
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PROBLEM POSSIBLE CAUSE RECOMMENDED REMEDY 

No water delivered 

No flow 

No pressure 

Suction or discharge valve closed Open the closed valve 

The pump is not primed Prime the pump by vacuum unit 

Water level in the raw water sump 

is low 

Increase water level  

Air leak into suction line Tight all flanges and packing 

Air buckets in suction line   Open air vent valves in suction pipe 

Leaks in the shaft seal Replace the seal or tighten gland  

Impeller damaged Replace the impeller 

Rotation direction is incorrect Reverse the phases  

Low flow and low 

pressure 

Gasket for casing is leaking  Replace the gaskets 

Excessive amount of air in liquid Open air vent to release air 

Wearing ring abraded Replace new wearing ring 

Foreign maters in the impeller  Open pump and clean impeller 

Foreign maters in the impeller  Open pump and clean impeller 

Shaft or shaft sleeve abraded Replace with new shaft and sleeves 

Voltage drop Check the voltage / Ask power company 

Short lifespan of shaft 

seal and packing 

Dirt or grit in sealing liquid Use clean water for sealing  

Lack of lubricants  Add grease or oil 

Short lifespan for 

bearing, noisy 

operation 

Misalignment between motor and 

pump  

Adjust the alignment of intermediate shafts 

Lack of lubrication Add more grease or oil 

Shaft is bent Replace the shaft with new one 

Pump trip  

Stopped by itself 

Electrical overload settings are 

incorrect 

Check and correct setting 

Damage of bearing Change the bearing 

Impeller obstructed Clear obstruction from the impeller 

Poor electrical connection at the 

panel 
Check the circuit 
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Raw water pumps 
SOP TAG No. 

SDT-WTP02-OP
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Trouble Shooting for the Pump
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1. Introduction 

Treated water pump facility consists of the following equipment: 

(1) Underground reservoir 

     Specification 

(a) Capacity : 5,000m
3
 x 3tanks 

(2) Treated water sump 

     Specification 

(a) Capacity : 576m
3

(3) Treated water pumps: Centrifugal pump 

     Specification 

(a) Installation Number : 6 pumps  

(b) Capacity : 300L/sec x 80mH 

(4) Vacuum pump 

Specification 

(a) Installation Number : 2 pumps  

(5) Pipes and valves 

Sluice valve (Manual/ Mortalized), non-return valve 

(6) Drain pumps 

Specification 

(a) Installation Number : 2 pumps  

(b) Capacity : 10L/sec x 15mH 

(7) Crane 

Treated water is led into treated water sump through underground reservoir.  Treated water in 

the treated water sump is transferred to the network by the treated water pumps. 

2. Features of process 

2-1. Function of process

Function of the treated water pump is to transfer the purified water to the network with 

adequate quantity, pressure and quality. 

2-2. Impacts of process 

The transmission process of treated water is the final stage in the water treatment process, and 
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the quantity, pressure and quality of the water will be controlled in this process.  The 

transmission pump has to operate 24 hour in order to supply water for the resident in covered 

area. 

2-3 Relations between other processes 

2-3-1. Treated Water Sump 

The treated water is led into the treated water sump from the underground reservoir. Treated 

water sump is the suction tank of transmission pumps. The water in the underground reservoir 

and the treated water sump have to be kept clean and safety. These water tanks isolated from 

the external air to avoid a contamination by dust. 

2-3-2. Network 

Treated water pump supply treated water to Sadat city through the network.  

3. Criteria for operation 

3-1. Schedule for pump operation 

Treated water pumps should be operated according to the operation schedule.  Usually, some 

pumps will operate 24 hours. And then stand-by pumps operate according to the water 

demand. Summary for the operation schedule is as shown in following table. According to the 

following contents, daily operation record should be managed. 

Period Operation Schedule 

General

(Operation Frequency) 
Main pump should be change every week. 

Daily 

1. Check for operation current 

2, Check for operation pressure 

3. Check for Abnormal noise, temperature, vibration & etc, 

4. Check for operation Time (From start to stop) 

5. Check for daily total operation hour 

6. Check for daily total transmission water amount 

3-2. Preparation to start operating the pump (In case that the vacuum pump is used) 

Prior to start a pump, air in the casing of the pump should be evacuated by vacuum pump. 

After water is filled in the pump casing, a pump will be able to start.  Vacuum pressure 

indicator requires minus 0.3 bar or more to start a pump. 
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3-3. Proper working number of treated water pump 

Required number of treated water pumps should be operated according to the water demand. 

3-4.Indication of discharge pressure gauge of pump 

      Proper indication for pressure gauge:  Lower limit ----- bar  

                                  Upper limit ----- bar 

* Pressure value should be checked at the site. Plant manager should notice it to 

operators. 

3-5.Indication of operation current of pump 

      Proper indication of operation current:  Lower limit ----- A  

                                  Upper limit ----- A 

* Rated current for pumps should be checked at the site. Plant manager should 

notice it to operators. 

3-6.Indication of transmission amount 

      Proper transmission water amount:  Lower limit ----- m3/day 

                                  Upper limit ----- m3/day 

* Transmission water amount should be checked at the site. Plant manager should 

notice it to operators. 

4. Operation under normal condition 

4-1. Startup and shutdown procedures 

4-1-1. Pre-start check 

Pumps should be checked according to following procedure before start. 

(1) Water level in the treated water sump 

Water level should be sufficient for operating pump. 

(2) Valves on suction pipeline 

Valves in suction pipeline should be opened fully. 

(3) Valves on discharge pipeline 

Valves in discharge pipeline should be closed. 

(4) Valve for air evacuation by vacuum pump (in case that the vacuum pump is used.) 

Valve for air evacuation by vacuum pump should be opened fully. 

(5) Electrical switch board 

Power should be supplied. 
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4-1-2. Startup 

(1) Operate the vacuum pump (in case that the vacuum pump is used.) 

Vacuum pressure indicator should require minus 0.3 bar or more. 

(2) Close the valve for air evacuation and stop the vacuum pump 

  Water is discharged at the end of air evacuation pipe, valve should be closed.  

(3) Operate the treated water pump by the switch-on control at the control panel 

(4) Open the discharge valve 

(5) Check the discharge pressure 

(6) Check the operation current 

(7) Check the abnormal noise, vibration, temperature arise and water leakage 

(8) Adjust the tightening of gland packing, if any 

4-1-3. Shutdown 

(1) Close the discharge valve 

(2) Stop the treated water pump by the switch-off control at the control panel 

4-2. Monitoring and visual check during operation 

Monitoring and visual check of the treated water pump system is very important activity.  It 

should be conducted at least 3 times a day.  If unusual condition is found, corrective action 

should be immediately conducted especially in case of vibration, unusual noise and decrease 

discharge amount. 

5. Operation under unusual condition 

5-1 Expected troubles and trouble shooting 

� Clogging in the suction pipe or the discharge pipe 

� Discharge pressure is not enough (high or low) 

� Discharge quantity is not enough 

� The water level in the treated water sump is not enough 

� Mechanical trouble of the pump 

6. Report and record 

6-1. Record 

Record for the treated water pump operation should include the following: 

6-1-1. Record of pump operation 

� Operation hours of each pump 

� Operation condition 
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� Discharge pressure, quantity, electrical current, etc. 

� Water level in the treated water sump 

� Unusual condition of pump 

6-1-2. Record of vacuum pump operation 

� Operation hours of each pump 

� Operation condition 

� Vacuum pressure, electrical current, etc. 

6-2 Report 

Reports for the operation of treated water pump should include the following: 

6-2-1. Unusual condition in operation 

Unusual condition, corrective action conducted and recovery time should be reported. 

6-2-2. Monthly report 

� Operation hours of each pump 

� Recommendation on operation 

6-2-3. Annual report 

� Operation hours of each pump 

� Recommendation on operation 
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1. Introduction 

Treated water pump which is the horizontal shaft centrifugal pump is used for the water 

transmission to the network.  Treated water pump consists of two (2) main components of 

pump and motor.  And auxiliary piping system includes valves and gages, such as non-return 

valve, sluice valve (Manual and Motorized type), and pressure gauges. 

Maintenance activity for the pump should be conducted to main components and auxiliary 

components. 

2. Criteria for maintenance 

Criteria for the maintenance activities are mentioned in Cause 3, “Maintenance activity”. 

3. Maintenance activity 

Daily monitoring and check, and periodical inspection should be required to keep the pump in 

proper working. Maintenance activity consists of 4 kinds of working components as follows; 

(1) Monitoring and checking during working of facility 

* Monitoring and checking is conducted by operation staff in MCWW. 

(2) Periodical inspection during operation or after stoppage 

(3) Evaluate and analysis of monitoring and inspection result 

(4) Repair, replace, change of oil and etc, (in case that the malfunction is detected.) 

3-1. Monitoring and visual check 

3-1-1. Pump 

Period Maintenance Activities 

Daily 1. Leakage check from the piping connection 

2. Deterioration of the pump casing 

3. Discharge pressure  

4. Discharge amount 

5. Abnormal noise, temperature rising & vibration 

6. Operation current 

Every week 1. Leakage check from the piping connection 

2. Deterioration of the pump casing 

3. Discharge pressure  
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Period Maintenance Activities 

4. Discharge amount 

5. Abnormal noise, temperature rising & vibration 

6. Operation current 

Every month 1. Tightness of bolts at connected points 

2. Oil amount 

3. Grease amount 

4. Leakage amount from the grand packing 

Every year 1. Abbreviation of impeller 

2. Insulation resistance 

3. Alignment adjustment 

4. Chang of gasket 

3-2. Periodical inspection during operation or after shutdown 

Periodical inspection includes monitoring of flow rate, pressure change and operation current 

for the confirmation of pump operation efficiency. When pump stops, oil/grease of bearings 

have to be checked. 

3-3. Evaluation and analysis on the results of monitoring, check, and inspection 

In case that a malfunction is detected during operation, it should be repaired immediately in 

order to secure proper water treatment function. 

4. Report and record 

4-1. Record 

Operation records in the facility include the followings; 

� Result of monitoring and check 

� Result of periodical inspection 

� Record during working of facility 

� Indication of discharge pressure 

� Indication of current meter 

4-2. Report 

Reports should include the following: 

4-2-1. Report for recommendation 

(1) Rehabilitation 

� Repair or replacement 

� List of spare parts that should be stored in the plant 
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(2) Upgrading of facility or system 

� Change of capacity, material, and other specifications 

� Proposal of preventive maintenance activity to be needed 

4-2-2. Report of maintenance activity 

(1) Annual report 

� Repair and replacement for each facility 

� Trouble and accident 

� Result of corrective maintenance 

� List of consumed spare parts in a year 

(2) Corrective action to prevent trouble or accident 

SDT-WTP03-OPTS-01 

Trouble Shooting 

Revised version Issued date Page  1of 1 

Issued  Developed by  Signature

Revised  Approved by  Signature

PROBLEM POSSIBLE CAUSE RECOMMENDED REMEDY 

No water delivered 

No flow 

No pressure 

Suction or discharge valve closed Open the closed valve 

The pump is not primed Prime the pump by vacuum unit 

Water level in the raw water sump 

is low 

Increase water level  

Air leak into suction line Tight all flanges and packing 

Air buckets in suction line   Open air vent valves in suction pipe 

Leaks in the shaft seal Replace the seal or tighten gland  

Impeller damaged Replace the impeller 

Rotation direction is incorrect Reverse the phases  

Low flow and low 

pressure 

Gasket for casing is leaking  Replace the gaskets 

Excessive amount of air in liquid Open air vent to release air 

Wearing ring abraded Replace new wearing ring 

Foreign maters in the impeller  Open pump and clean impeller 

Foreign maters in the impeller  Open pump and clean impeller 

Shaft or shaft sleeve abraded Replace with new shaft and sleeves 

Voltage drop Check the voltage / Ask power company 

Short lifespan of shaft 

seal and packing 

Dirt or grit in sealing liquid Use clean water for sealing  

Lack of lubricants  Add grease or oil 

Short lifespan for 

bearing, noisy 

operation 

Misalignment between motor and 

pump  

Adjust the alignment of intermediate shafts 

Lack of lubrication Add more grease or oil 

Shaft is bent Replace the shaft with new one 

Pump trip  

Stopped by itself 

Electrical overload settings are 

incorrect 

Check and correct setting 

Damage of bearing Change the bearing 

Impeller obstructed Clear obstruction from the impeller 

Poor electrical connection at the 

panel 
Check the circuit 
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1. Description of the facility 

1-1. Outline of facility 

In El Sadat WTP, raw water from the raw water pump is transmitted to the distribution tank 

through the raw water pipes.  Alum and chlorine are dosed into each raw water pipe or inside 

the distribution tank.  Chlorine is dosed prior to dosing of alum. 

Raw water is distributed to four (4) sedimentation & clarifiers from the distribution tank. 

1-2. Function of the distribution tank 

Function of the distribution tank is to receive raw water from the raw water pump and 

distribute the raw water evenly to sedimentation & clarifiers. 

1-3. Impact of facility 

Raw water quantity is one of essential data in water treatment operation.  If the raw water 

quantity is distributed unevenly at the distribution tank, operation load in sedimentation & 

clarifiers will be different in each basin and effluent water quality will be unbalanced also by 

the difference of water distribution amount.   

1-4. Relation with other facilities 

1-4-1. Raw water pump 

Raw water transmitted by raw water pumps is distributed to four (4) sedimentation & 

clarifiers from the distribution tank. 

Raw water amount transmitted to the distribution tank should be controlled by the number of 

operating pumps and valve opening. Raw water amount is detected by flow meter installed in 

a pipeline to the distribution tank. 

1-4-2. Coagulation and sedimentation facilities 

Raw water is required to proper treatment by coagulation process based on design criteria. 

1-4-3. Alum and pre-chlorine dosing 

Alum and chlorine are dosed into each raw water pipe or inside the distribution tank.  

Chlorine is dosed prior to dosing of alum. Pre-chlorine oxidizes organic matter and foreign 

substances in the raw water and will slightly decrease pH value. 

Reaction time affects a decrease of pH value.  Proper coagulation by alum is performed 
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between 7.0 and 7.5 of pH value.   

2. Operation under normal operation 

Distribution tank is the relay tank to distribute the water to sedimentation & clarifiers. 

Distribution tank has outlet valve in each distribution pipeline. This valve is usually opened 

and in case of a cleaning inside the sedimentation & clarifier or planed intermission, this 

valve will be closed to interrupt the water distribution. 

3. Operation under the unusual condition 

3-1. Typical unusual condition 

In case that the installation level of distribution wire is unequal, operation load in 

sedimentation & clarifiers will be different in each basin and effluent water quality will be 

unbalanced also due to the difference of distribution water amount. The installation level of 

the wire should be adjusted, in case of above condition. 

4. Report and record 

4-1. Record 

Record for the operation of the distribution tank should include the following: 

(1) Record of monitoring and visual check 

(2) Record of flow rate of the raw water for each distribution tank 

4-2. Report 

Report for operation of the distribution shaft should include the following: 

(1) Annual report 

� Report of raw water quantity 

� Report of corrective action (if any) 

(2) Recommendation 

� Rehabilitation and upgrading 

� Review of operation procedures 

� Review of unified record sheet 
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1. Introduction 
Distribution tank will be operated continuously and it is impossible to stop the operation 

usually. And it is difficult to conduct an inspection and cleaning work inside the tank in 

normal operation. The above works should be done in the term of the rehabilitation work. 

However, maintenance for the exterior of the distribution tank such as piping and valves can 

be conducted by the routine works. 

2. Criteria for maintenance 
� Frequency of inspection: Every three (3) years or as required 

3. Maintenance activity 
� The water condition in the distribution shaft 

� Turbidity or color 

� Existing of foreign substances 

� External condition for distribution tank, such as pipe, valve and etc, 

Maintenance work consists of following four (4) kinds of activities 

(1) Monitoring and checking work during the operation 

(2) Inspection 

(3) Evaluate the inspection result  

(4) Remedy after the inspection 

3-1. Monitoring and visual check 

Monitoring and visual check should be conducted according to "O&M schedule" and unified 

check list. O&M schedule should refer to the activities in the flocculation and sedimentation 

basin. Accordingly, monitoring and checking of the distribution tank had better conduct at the 

same time as the activities in the sedimentation & clarifier. 

3-2 Inspection 

Inspection items are as follows; 

� Water distribution balance at the distribution wire 

� Valves and piping condition 

� Deterioration 

� Corrosion 

� Leakage
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3-3. Evaluation regarding the inspection results 

After the inspection, evaluate following items; 

� Necessity of repair or replacement of equipment, such as valves and distribution 

wire

� Necessity of opening adjustment of the valves 

� Necessity of the cleaning 

3-4. Remedy after the inspection 

After the inspection, following remedy should be conducted; 

� Cleaning 

� Painting 

� Repair or replacement of equipment 

� Fixing a leakage 

4. Report and record 
4-1. Record 

Record for maintenance of the distribution shaft should include the following; 

(1) Record of monitoring and visual check 

(2) Record of inspection 

(3) Record of remedy 

4-2. Report 

Report for maintenance of the distribution tank should include the following; 

(1) Recommendation 

� Rehabilitation

� Review of maintenance activities 
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1. Process Description 

1-1. Function of coagulation processes in treatment process

Function of coagulation process is to make optimum floc for settling particulate impurities in 

sedimentation basin, which is contained in water. 

1-2. Coagulation Process 

Coagulation is the process to neutralize and agglomerate the negative charges of suspended 

substance which is stable distributed in the water by electrical repulsion by coagulant. 

A floc is the accumulation of the chemicals and the particulate matter to form small jelly-like 

particles which look like snowflakes in the water. As these pieces of floc agglomerate together 

and combine with more particulate matter, they grow into larger and heavier floc which will 

settle out. 

The coagulation process is a very complex chemical and physical reaction which depends on 

many factors of water quality, such as pH, turbidity, temperature, and hardness. It also 

depends on the chemicals and dosages of chemicals used for coagulation and physical 

treatment of water, such as rapid mixing, flocculation. 

1-3. Impacts of process 

Coagulation/sedimentation process is major process which affects treatment result in 

conventional filtration treatment plant.  Coagulation process is completed by three (3) steps 

as follows: 

1
st
 step: Chemicals dosing step 

Dosage of coagulant or other aid chemicals into raw water 

2
nd

 step: Flocks formation step 

Rapid mixing of coagulant or other chemicals with raw water by mechanical 

flush mixer  

3
rd

 step: Flocks growth step 

Slow mixing by mechanical slow mixer 

Coagulation process will be successfully achieved by optimum results in all above-mentioned 

steps.  Even if any one of the steps is not optimum, coagulation process will not be achieved 

properly. 
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1-4. Relation to other process 

1-4-1. Preceding process 
Intake and raw water distribution process 

� Raw water quantity 

Number of raw water pump in operation, distributed water quantity 

� Raw water quality 

Turbidity, pH, temperature, alkalinity, algae accounts, etc 

� Water quality after dosing of pre-chlorine 

Residual chlorine, pH, alkalinity, etc 

1-4-2. Following process: Sedimentation process 

(1) Related factors 

� Characteristics of floc in outlet water from flocculation basin to sedimentation 

basin, such as weight, density and etc. 

� Amount of settled sludge in sedimentation basin 

(2) Factors to be affected 

� Water quality of raw water 

Analysis shall be conducted to the raw water by achieving the jar test for the 

determinable of proper alum dosage and by the break point test to determine 

proper dosage for pre-chlorine. These analyses shall be achieved in the laboratory 

by taking raw water sample. And then, conduct the tests to determine proper 

dosage for making good floc.  

� Water quality after sedimentation 

� Turbidity 

� Residual chlorine concentration 

� pH

� Alkalinity 

� Algae accounts 

� Sludge drainage 

� Frequency of sludge drainage from sedimentation basin 

� Period of sludge drainage from sedimentation basin (every 2 hours) 

� Frequency of sludge drainage from sludge storage tank 

2. Criteria for operation 

2-1. Design criteria 

Design criteria shall be necessary to determine the basic specification such as capacity, 

capability, installation numbers and etc, which is used for the preliminary design of water 

treatment plant.  

� Rapid mixing 

� Rotation number of flush mixer 
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� Retention time of raw water in mixing basin (from 30-60 sec) 

� Retention time of raw water in distribution tank 

� Slow mixing 

� Retention time of raw water in flocculation basin 

� Rotation number of slow mixer 

� Alum and pre-chlorine dosing 

� Retention time of raw water in raw water pipe after pre-chlorine dosing 

� Dosing range of pre-chlorine for pre-chlorinator 

� Dosing range of alum for alum dosing pump 

� Concentration of alum solution for dosing 

2-2. Operation criteria 

� Slow mixing 

� Growth state of floc   

� Alum and chlorine facility 

� Refer to the SOP for the alum and chlorine dosing system 

3. Operation procedures under normal condition 

3-1. Rapid mixing 

Flush mixer is the electric driven motor having a long vertical shaft with propeller. 

Rapid mixing is the initial high speed mixing of the water to ensure a quick dispersion of the 

chemicals in processed water. This action is for distributing the chemical uniformly in the 

water. Rapid mixer shall be mounted in a small chamber having proper retention time as range 

in 30 to 60sec. It is desirable for the water to rapidly come into complete contact with 

chemicals so the chemical reaction begins.  

3-1-1. Start-up 

(1) Pre-start check 

Before operation, the following should be checked:  

� Lubrication 

� Deterioration 

� Power supply 

After above condition is checked, operate the flush mixer, then check the capability for the 

mixing of the water and chemicals. 

3-1-2. Daily check during operation 

Daily check has to be achieved once a day to confirm operation condition. Items to be 

checked are as follows;  
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� Abnormal noise and vibration 

� Abnormal temperature rising of the motor 

� leakage of oil or grease  

� Deterioration of the shaft and paddle 

� Obstacles or foreign substances in mixing basin 

3-1-3. Control procedures 

The severe control to operate the flush mixer is not required. However operation condition 

should be confirmed in order to evaluate the efficiency of the mixing by checking the floc 

formation.  

Coagulation reactions are completed in short time, especially under high water temperature in 

summer season. Coagulation reaction may be proceeded by the mixing with not flush mixer 

but water flow energy in upstream and/or downstream of the mixer. In the above case, 

because the floc will be broken by the mixer, flush mixer should stop operation. 

Generally, comparatively huge amount of algae are contained in canal water in Egypt and they 

will increase in summer season. Coagulant floc of algae origin is light and easily breaks. Once 

flocks are torn apart, it is difficult to coagulate to optimum size and strength again. 

3-2. Slow mixing 

Slow mixer is the electric driven motor having a long vertical shaft with propeller. 

Slow mixing to grow the floc is second step of coagulation. There are four mixing units which 

are installed in a flocculation chamber having proper retention time as range in 20min to 

30min each. 

3-2-1. Start-up 

(1) Pre-start check 

Slow mixer should start at the same time as the start-up of chemical dosing and rapid mixing.  

Prior to start-up, the drive unit should be visually checked. 

� Lubrication 

� Deterioration 

� Power supply 

After above condition is checked, operate the slow mixer, then check the capability for the 

making of heavy floc. 

3-2-2. Daily check during operation 

Daily check has to be achieved once a day to confirm operation condition. Items to be 

checked are as follows;
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� Abnormal noise and vibration 

� Abnormal temperature rising of the motor 

� leakage of oil or grease  

� Deterioration of the shaft and paddle 

� Obstacles or foreign substances in mixing basin 

� Formation of flocks at outlet wire 

(Visual check of configuration and density) 

3-2-3. Control procedures of Flocculator 

Control for the slow mixer is to check that the slow mixer operates all the time and to monitor 

the coagulation process for the evaluation of mixing efficiency. 

Items to evaluate the control process are as follows; 

� Water quality analysis  

� Jar test  

� Visual check of coagulation process  

� Water quantity 
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Plant Name: 

El Sadat W.T.P.
Title 

Coagulation Facility 
SOP TAG No. 

SDT-WTP05-MT

1. Criteria for maintenance activities 

1-1. Criteria for frequency of preventive maintenance 

Maintenance work should be conducted periodically as preventive maintenance.  This is one 

of the criteria for preventive maintenance activity and these criteria are shown in Table-1. 

Table -1 Category and Frequency for Maintenance Activity
Part name Maintenance Work Group Frequency

1. Motor Inspection PM Every 6 months 

Replace CM As required

2. Drive unit Supply of lubricant PM Once a month 

Periodical overhaul PM Every 3 year 

Replace CM As required

3. Shaft, propeller Inspection PM Once a year 

Polishing/painting  PM Once a year 

Replace CM As required

4. Mixing basin Cleaning in an tank PM Every 6 months 

Inspection in a tank PM Every 6 months 

Inspection of pipe PM Every 6 months 

PM: Preventive Maintenance activities 

CM: Corrective Maintenance activities 

2. Report and record 

2-1. Record 

Recording in the uniformed sheet should be required for all activities of O&M.  Records 

should include working condition of facilities, maintenance results, troubles, causes and 

background of troubles, especially origin of causes, etc. 

Items to be recorded should be as follows: 

(1) Working condition of facility before and after maintenance  

� Result of Monitoring and check 

� Result of inspection 

(2) Run time of facility in working 

� Record of operation 

(3) Information for maintenance activity 

� Name of facility, parts in facility 

� Items or kind of activity, e.g. repair, replace, adjustment, oil change etc, 

� Picture of part before and after maintenance 
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� Others

(4) Unusual condition and recovery 

� Description about unusual condition 

� Damage part 

� Date of occurring of unusual condition and completion of recovery 

� Information for maintenance activity in the past 

� Cause of unusual condition or trouble and damage 

� Corrective action or preventive action 

Maintenance history is technical record of a facility and we will be able to know 

characteristics, weak point and defect, age of used, etc by them. 

Maintenance records are useful and they are important information to act the following 

matters: 

� Realize and ensure a current condition 

� Identify cause for unusual condition or damaged part 

� Indicate procedures for recovery of unusual condition or damaged part 

� Spare parts should be prepared in storing 

Records should be utilized to prepare maintenance report such as annual report of O&M 

activity. 

2-2. Report 

Generally almost of technical records should be reported to staff in technical sections of WTP. 

Any records are of no value unless they are utilized.  Reports should be useful tool for next 

improvement activities by utilizing of records. 

<Required Reports> 

� Periodical maintenance report 

� Corrective maintenance report 

� Result of recovery of trouble or unusual condition 
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Plant Name: 

El Sadat W.T.P
Title: 

Coagulation Facility 
SOP TAG No.: 

SDT-WTP05
Kind of document: 

O & M Schedule
Title of Document:
O & M Schedule for mixer and flocculator 

Document No. 

SDT-WTP05-MTOS-01

Operation and Maintenance Schedule 
D: daily, W: weekly, M: monthly, 3M: every 3 month, 6M: every 6 month, Y: yearly, AN: as required 

Name of Facility 
Frequency

D W M 3 M 6 M Y AN.

1. Flush Mixer 
1-1. Abnormal sound from motor or drive unit        

1-2. Abnormal temperature rising of motor        

1-3. Leakage of oil or grease        

1-4. Deterioration of shaft and paddle        

1-5. Existing of foreign substances in mixing basin        

1-6. Corrosion and rust condition       

1-7. Refilling of lubricant or grease       

1-8. Cleaning and inspection in a tank      

1-9. Repainting 

2. Slow Mixer 
2-1. Abnormal sound from motor or drive unit        

2-2. Abnormal temperature rising of motor        

2-3. Leakage of oil or grease        

2-4. Deterioration of shaft and paddle        

2-5. Existing of foreign substances in mixing basin        

2-6. Corrosion and rust condition       

2-7. Refilling of lubricant or grease       

2-8. Cleaning and inspection in a tank      

2-9. Repainting 
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Plant Name: 

El Sadat W.T.P.
Title 

Sedimentation Basin 
SOP TAG No. 

SDT-WTP06 –OP

1. Introduction 

Condition of the water in the sedimentation basin and the effluent water quality from a 

sedimentation basin, should be checked and monitored continuously every day. If the water 

quality became poor in comparison with normal condition, check the operation conditions 

before sedimentation process and remedy the operation condition as needed. Properness of 

coagulation process should be evaluated by the effluent water quality and the amount of 

carried-over floc from the outlet wire at the end of sedimentation process. 

2. Features of process 

2-1. Function of facility 

Function of the sedimentation basin is to settle and remove the floc which is produced by the 

coagulation and flocculation process. 

2-2. Impacts of facility 

(1) The result of coagulation process is identified by the water quality in the sedimentation 

basin.

(2) High turbidity of settled water causes a clogging of surface of the sand filter.  

2-3. Relations with other processes or other facilities 

(1) Water quality of settled water affects the efficiency of filter operation. 

Carried-over floc from the sedimentation basin causes the clogging of sand filters. It 

may also cause the shortening operation of filter run time and the degradation of filtered 

water quality.

(2) The result of sedimentation process depends on the effectiveness of preliminary treatment 

processes which are divided into chemical dosing and coagulation reaction.

(3) Water quality in the sedimentation basin will degrade in case that the sludge amount 

which is accumulated at the bottom of the tank increases due to the lack of drainage 

operation.

3. Operation under normal condition 

3-1. Start-up and shut-down procedures 

3-1-1. Startup procedure 

Just after the raw water is filled in the flocculation and sedimentation basin for starting the 

facility operation, water quality is not stable for a while and it shows high turbidity, due to the 

damage of floc by the influence of turbulent flow and short circuit flow. Accordingly, when 
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the flocculation and sedimentation basin start or restart the operation after the cleaning inside 

the tank, slowly open the inlet valve installed in the distribution shaft in order to fill the water. 

Then close the valve and settle the water condition after the water level reaches at the top of 

effluent wire.  

Water quality should monitor every 30 minutes during the stabilization of water condition. It 

is confirmed that turbidity becomes equal or less than 2 NTU, open the inlet valve again and 

operate the flocculation and sedimentation system. 

3-1-2. Shutdown of operation of a sedimentation basin 

Sedimentation system will be stopped for the cleaning inside the tank or maintenance of 

clarifier. When the sedimentation system is stopped, open the drain valve and drain the water 

to the sludge storage tank. 

Furthermore, in case that the raw water flow rate decreases for the stop of system operation, 

chemical dosing amount should be adjusted suitable for the raw water flow rate. 

3-2. Monitoring and visual check of facility 

The monitoring and visual check should be daily routine work as a part of O&M activity. If 

the mal-condition or early trouble should be detected by this activity, it is possible to 

minimize the damage to the facility. 

4. Operation under mal-condition 

4-1. Prospective troubles and trouble shootings 

4-1-1. During operation 

� Mal-condition of the water in sedimentation basin 

� Flotage of floc by the shortage of drainage or excess water inflow 

� Flotage of sludge by the shortage of drainage or excess water inflow 

� Short circuit flow by the accumulation of sludge 

� Change of water color by the shortage of coagulation, shortage or excess of 

alum dosing rate, or change of raw water quality 

� Countermeasure against mal-condition 

� Checking for the sludge drainage frequency 

� Checking for the sludge drainage time 

� Checking for the alum dosing rate 

� Adjustment of raw water flow rate 

� Analysis of raw water quality 

S2.6-98
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4-1-2. Restoration after long term stoppage 

In case that operation of the sedimentation system is restarted from the long term stoppage of 

more than 2 weeks, following condition should be checked. 

(1) Accumulation of sludge 

� Prospective trouble of the facility 

� Overload of clarifier 

� Clogging of drainage pipe  

(2) Countermeasure before the stoppage 

� Operate a clarifier more than 2 hours. 

� Sludge drainage after sludge collection 

(3) Reducing of free residual chlorine in settled water 

(4) Countermeasure before restoration 

� Checking for free residual chlorine in settled water 

� Free residual chlorine should be of more than 0.5 mg/L. 

5. Record and Report 

5.1 Record 

The record for the sedimentation basin should be required to grasp the operation condition 

and settled water quality.   

� Result of monitoring and checking 

� Settled water quality 

� Turbidity 

� Free residual chlorine  

� Content rate of aluminum 

� Water color 

� Mal-condition

� High turbidity 

� Low free residual chlorine 

� High content rate of aluminum 

� Bad color 

� Flotage of floc 

� Operation condition 

� Flow rate flowing into sedimentation basins 

� Raw water quality 

� Chemical dosing rate (Alum and pre-chlorine) 

� Frequency of sludge drainage 

� Operation condition of sludge collector 
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5-2. Report 

Report for the operation of the sedimentation basin should include the following: 

(1) Annual report 

� Report of raw water quantity 

� Report of corrective action (if any) 

(2) Recommendation 

� Rehabilitation and upgrading 

� Review of operation procedures 
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Plant Name: 

El Sadat W.T.P.
Title 

Sedimentation Basin 
SOP TAG No. 

SDT-WTP06 -MT

1. Criteria for maintenance 

Principal maintenance is the cleaning inside a tank. During the cleaning period, it is possible 

to check that an existence of the deterioration of components and the amount of accumulated 

sludge

(1) Frequency of cleaning and inspection  

� Cleaning work: Once 3 to 6 months 

� Inspection and repairing: Once 3 to 6 months 

2. Maintenance activity 

2-1. Monitoring and visual check 

Monitoring and visual check should be conducted according to the O&M schedule. 

2-2. Maintenance item 

(1) External structure 

� Existence of crack on a surface of concrete 

� Water leak 

� Foreign substances such as wooden blocks, waste of vinyl materials and etc, 

(2) Inside the tank 

� Removal of accumulated sludge 

� Removal of algae adhering to the wall 

2-3. Procedures for maintenance activity 

(1) Cleaning inside the tank 

� Planning the cleaning time 

� Draining the water in the sedimentation basin 

� Cleaning inside the tank 

(2) Inspection of the sedimentation basin 

Inspection items are as follows; 

� Concrete condition (Clack, leakage, deterioration and etc, ) 

� Clarifier (Deterioration, corrosion) 

� Slow mixer (Deterioration, corrosion) 

� Pipe and valves (drainage condition) 
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3. Procedures under mal-condition 

3-1. Prospective troubles and trouble shootings 

� Adhesion of huge amount of algae inside the wall  

� Checking free residual chlorine contained in settled water 

� Reconsideration of pre-chlorine and alum dosing rate 

� Cleaning of sedimentation basin 

� Water leakage from the wall 

� Repair

4. Report and record 

4-1. Records 

Records for the maintenance of sedimentation basin should include the following:

� Activity of cleaning 

� Results of external check 

� Result of internal check 

4-2. Reports 

Reports should be required for the improvement of O&M activities.   

(1) Frequency of sludge drainage 

(2) Operation cycle of clarifier 

(3) Upgrading or rehabilitation 

� Replacement of facility 

� Repairing of facility 

(4) Review of the criteria 
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Plant Name: 

El Sadat W.T.P.
Title 

Clarifier
SOP TAG No. 

SDT-WTP07-OP

1. Description of facility 

Clarifier is used for scraping the sludge accumulated on the bottom of sedimentation basin 

and collects it into the drainage pit by constant rotating speed. Clarifier consists of three (3) 

principal parts dividing into the drive unit, moving bridge and the scraper.  

The scraper is installed in the water and it operates by the driving of the moving bridge. The 

scraper is connected with the moving bridge trough the steel arm. The drive unit transfer 

power for the operation to the moving bridge and the scraper. The clarifier should operate 

continuously during the operation of sedimentation basin. 

The clarifier operates by ON/OFF control. As a precaution during operation, the outer end of 

the moving bridge moves by a wheel on the inner edge of passageway of the top slab of 

sedimentation basin. If the moving bridge contacts with a person on the passageway, it may 

cause severe damage of a human body.  If the obstacles are there, it may cause severe 

damage to the mechanism. 

2. Impact of facility 

The clarifier is essential equipment for the operation of sedimentation basin. The accumulated 

sludge at the bottom of sedimentation basin is scraped and collected into drainage pit located 

in a center of the bottom slab. And then, collected sludge is discharged into the sludge storage 

tank by manual operation. 

In case sludge is not collected and discharged into the sludge tank, water quality may degrade 

by the influence of surplus sludge accumulated on the bottom of sedimentation basin. 

3. Relations with other facilities 

3-1. Sedimentation basin 

Operation of the clarifier closely relates with the operation of the sedimentation basin. 

3-2. Sludge drainage 

The clarifier assists sludge drainage process by collecting the sludge into the drainage pit. 
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4. Operation under normal condition 

4-1. Start up and shut down 

4-1-1. Pre-start check 

(1) There are not any obstacles and person around the clarifier 

(2) There is no deterioration to the mechanical and electrical parts 

(3) The sedimentation basin is operating 

(4) Electrical power is supplied 

4-1-2. Start up 

After the completion of pre-start check, operate the clarifier by manual control. In case that 

any malfunction is detected, stop the operation immediately and check the cause of trouble. 

4-1-3. Shutdown 

When the water inflow to the sedimentation basin is interrupted, the clarifier should continue 

the operation more than 3 hours in order to collect sludge. Sedimentation of floc in the water 

needs more than 2 hours. 

4-2. Monitoring and visual check 

Operation condition should be monitored to detect malfunctions in early stage. The result of 

monitoring and checking should be used for the operation, maintenance or water quality 

control as feedback information.  Action of monitoring and checking should be done as a 

daily routine work.  

5. Report and record 

5-1. Record 

Recording items for the operation of clarifier is as follows; 

(1) Operation time 

(2) Trouble history 

5-2. Report 

Reports for the operation of clarifier should include the followings; 

(1) Recommendation 

� Upgrading or rehabilitation 

� Recovery

� Review of operation procedures 

(2) Annual report 
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� Report of corrective action 

� Report of preventive action
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Plant Name: 

El Sadat W.T.P.
Title 

Clarifier
SOP TAG No. 

SDT-WTP07-MT

1. Introduction 

The clarifier consists of two (2) components which are submersed parts and the parts exposed 

in air. Check for the parts exposed in air, such as oil leakage, corrosion, disconnection of wore 

and etc, should be conducted as a routine maintenance. The other hand, submerged parts 

should be checked during the cleaning inside the sedimentation basin. Cleaning period is 3 

months as described in maintenance SOP for the sedimentation basin.  

2. Criteria for maintenance 

(1) Frequency of the inspection as a routine maintenance 

(2) Frequency of the inspection as a periodical maintenance 

(3) Frequency of refilling grease 

(4) Frequency of the overhaul of drive unit 

3. Maintenance activity 

Daily monitoring and periodical inspection should be done to keep the mechanism in proper 

condition. Maintenance activity shown herein means activity for the routine maintenance. 

Maintenance activity divided into four (4) items as shown in followings; 

(1) Monitoring and checking 

(2) Periodical inspection 

(3) Evaluation and analysis of the result of monitoring and inspection 

(4) Repair, replacement and etc, 

3-1. Monitoring and visual check 

Monitoring and visual check should be conducted to the part exposed in air, which 

corresponds to the drive unit and moving bridge. 

(1) Deterioration,  

(2) Abnormal vibration, temperature and sound 

(3) Leakage of oil or grease 

(4) Looseness of connecting bolts 

(5) Operation current 

3-2. Periodical inspection 

Periodical inspection should be conducted to whole system, including submerged parts and 

the parts exposed in air. 
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(1) Deterioration,  

(2) Abnormal vibration, temperature and sound 

(3) Leakage of oil or grease 

(4) Looseness of connecting bolts 

(5) Operation current 

(6)  Clearance between the scraper and bottom slab 

(7) Corrosion or coating condition 

3-3. Evaluation and analysis after the monitoring and inspection 

Evaluation and analysis should be conducted to keep the mechanism in proper condition. 

3-4. Recovery 

� Replacement 

� Repair

� Adjustment and tightening 

� Cleaning 

� Grease or oil refilling 

� Overhaul

4. Report and record 

4-1. Records 

Recording items for the maintenance of clarifier is as follows; 

(1) Record of monitoring and visual check 

(2) Record of inspection 

(3) Record of recovery 

4-2. Reports 

Reports for the maintenance of clarifier should include the following: 

(1) Recommendation 

� Recovery and rehabilitation 

� Review of operation procedures 

� Review of maintenance procedures 

� Review of the criteria 

(2) Annual report 

� Report of corrective action 

� Report of preventive action 

� Report of the cost for activity of maintenance
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Plant Name: 

El Sadat W.T.P.
Title 

Sludge Drainage 
SOP TAG No. 

SDT-WTP08-OP

1. Introduction 

Sludge drainage system is one of the parts of sedimentation system, and it closely relates to 

the flocculation and sedimentation process. Sludge accumulated in a sedimentation basin is 

periodically discharged to the sludge storage tank. 

Improper frequency of sludge drainage may cause the degradation of water quality in the 

sedimentation process. It leads rapid chlorine consumption and causes the clogging in a pipe. 

Accordingly, sludge drainage frequency should be managed properly. 

2. Description of the sludge drainage system 

2-1. Function 

Function of the sludge drainage system is to discharge the accumulated sludge from the 

sedimentation basin into the sludge storage tank. 

2-2. Impact 

Improper frequency of sludge drainage may cause the degradation of water quality in the 

sedimentation process. And the lack of sludge drainage increases the cleaning frequency. 

2-3. Relation with other facilities 

2-3-1. Sedimentation basin 

Sludge drainage system is one of the essential parts of sedimentation system.  

2-3-2. Clarifier 

The accumulated sludge at the bottom of sedimentation basin is scraped and collected into 

drainage pit located in a center of the bottom slab. And then, collected sludge is discharged 

into the sludge storage tank by manual operation. 

2-3-3. Sludge storage tank 

Sludge discharged from the sedimentation basin is stored in the sludge storage tank, and then 

settled water in a tank is transferred to the drying bed in order to separate sludge from the 

water.  
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3. Criteria 

3-1. Frequency of drainage 

� High turbidity of more than 30 NTU in the sedimentation basin 

: Every 2 hours 

� Turbidity is less than 30 NTU in the sedimentation basin 

: Once a day  

3-2. Drainage time 

Drainage time is approximately 15 min or more. However, if the color of drainage water 

becomes white, drainage process is able to finish despite the above operation time.  

4. Operation under normal condition 

4-1. Startup and shutdown procedures 

4-1-1. Pre-start check 

(1) Checking for the water level in the sludge storage tank 

In case that the water level is high, transfer the water to the drying bed. 

4-1-2. Start and stop 

(1) Open the valve for the sludge drainage  

(2) Keep the valve opening condition approximately 15 minutes 

(3) Continue the drainage if necessary 

(4) Close the valve for the sludge drainage 

4-2. Monitoring during operation 

Check the operating condition during sludge drainage, and if mal condition such as water 

leakage from the pipeline, remedy should be done immediately. 

5. Operation under mal-condition 

5-1. Prospective troubles and trouble shooting 

(1) Clogging in the drainage pipeline 

(2) Sludge is not discharged due to the stoppage of the clarifier 

6. Reports and records 

6-1. Records 

Records for the sludge drainage operation are as shown in following; 
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(1) Drainage time 

(2) Operation condition 

(3) Water level of the sludge storage tank 

6-2. Reports 

Reports for the sludge drainage operation include the following: 

(1) Mal-condition during the operation 

(2) Monthly report 

� Sludge drainage date and time 

� Recommendation on operation 

(3) Annual report 

� Sludge drainage frequency 

� Recommendation on operation 
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Plant Name: 

El Sadat W.T.P.
Title 

Sludge Drainage 
SOP TAG No. 

SDT-WTP08-MT

1. Introduction 

The function of sludge drainage system is to discharge the sludge accumulated at the bottom 

of sedimentation basin to sludge storage tank. Accordingly, maintenance work for the sludge 

drainage system is to check the clogging in a pipeline and the leakage from the connected 

point between the pipelines. 

2. Criteria for maintenance 

(1) Frequency of cleaning and inspection  

� Flushing of the drainage pipe: Once a year 

3. Maintenance activity 
 Malfunction of sludge drainage system is confirmed by the following monitoring results; 

(1) Condition of the drained sludge 

� Discharge amount 

� Color of sludge 

� Odor of sludge 

(2) Maintenance activity consists of four (4) following items 

� Monitoring during operation 

� Inspection 

� Evaluation and analysis of monitoring result 

� Remedy 

3-1. Monitoring and visual check 

Monitoring and visual check should be conducted according to the O&M schedule. It should 

be done at the same time as the activity for the sedimentation basin. 

3-2. Inspection 

Inspection should be conducted according to the O&M schedule. It should be done at the 

same time as the activity for the sedimentation basin. 

Prospective trouble is as follows; 

� Existence of foreign substances, such as wooden block or vinyl which disturb the 

smooth drainage 

� The drainage valve 

� Deterioration 
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� Sealing condition 

� Leakage from the connected point between the pipelines 

� Clogging in a pipeline 

3-3. Evaluation and analysis of inspection result 

After the inspection, following items should be considered. 

� Operation condition of the drainage valve (Open and close condition) 

3-4. Remedy 

After the inspection, detected trouble should be remedied.  

� Removal of foreign substances in a sedimentation basin 

� Repaint

� Flushing of drainage pipeline 

� The drainage valve 

� Refilling grease 

� Replacement of sealing parts 

4. Reports and records 

4-1. Records 

Records for the maintenance of the sludge drainage system should include the followings; 

(1) Drainage time 

(2) Results of monitoring check 

4-2. Reports 

Reports for the maintenance of the sludge drainage system should include the followings; 

4-2-1. Recommendation 

(1) Change of the sludge drainage schedule 

(2) Cleaning frequency for the sedimentation basin 

(3) Rehabilitation 

� Drainage valve 

� Grease filling 

� Replacement of sealing parts 

� Replacement of whole equipment 

� Drainage piping 

� Repaint

� Replacement of gaskets 

� Tightening of bolts and nuts 

(4) Upgrading and improvement 

� Modifying of the system 
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4-2-2. Annual report 

(1) Analysis report regarding trouble and countermeasure 

(2) Sludge drainage quality 
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Plant Name: 

El Sadat W.T.P.
Title 

Rapid Sand Filter 
SOP TAG No. 

SDT-WTP09–OP

1. Features of process 

1-1. Function of rapid sand filter 

The function of rapid sand filter is to remove floc and suspended substances contained in 

settled water.  

1-2. Description of filtration process 

The rapid sand filter is one of the principal water treatment process that use sand or other 

grainy media to remove floc and other suspended substances in a water. These floc and 

suspended substances include dirt and other organic matter. Rapid sand filtration is commonly 

used to clean surface and ground water intended for the drinking water.  

Rapid sand filter has one or more layers of grainy media, such as sand, anthracite, magnetite 

or other minerals. The total media depth typically ranges from 70 to 90cm. Settled water 

flows downward through the media and underdrain system, then the filtered water is stored in 

underground tank.  

As the settled water travels through the rapid sand filter, many of the water-borne suspended 

substances become trapped above or within the media. This straining process is the primary 

mechanism by which solids are removed from the water. In addition, suspended solids are 

adsorbed onto the surface of the media due to intermolecular attractive forces.  

1-3. Impacts of process 

Filtration is the final water treatment process to gain the water quality as drinking water by 

removal of impurities and suspended substances. In filtered water, chlorine shall be added to 

compensate the residual chlorine consumed by water treatment process. 

1-4. Relation with other processes 

(1) Previous process (sedimentation process) 

� Pre-chlorination 

� Coagulant dosage (Aluminum sulfate) 

� Coagulation of algae, foreign substances and organic mater 

� Sedimentation of floc by coagulated foreign substances and organic mater   

(2) Subsequent process 

� Relation factor (Post-chlorination) 

� Filtered water quality 

� Backwash for filters 

� Backwash cycle 

� Efficiency of backwash 
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2. Characteristics for filter operation 

In order to operate rapid sand filter effectively and to assess the operation condition, it is 

required to understand the design condition and basic characteristic of sand filter.  

Following conditions shall be grasped in order to determine the operation criteria. 

(1) Sand filter 

� Filter dimensions (length-width-depth) 

� Filtration rate  

(2) Filter media 

� Material

� Layer thickness 

 (3) Operation, monitoring, and control 

� Operation method 

� Water level monitoring 

� Adjusting inflow amount 

� Monitoring of filtered water amount 

(4) Backwash system 

� Blowers

� Backwash pumps 

� Flow meters for air scouring and backwash 

(5) Auxiliary equipment 

� Compressor for pneumatic valves 

� Piping and valves 

3. Criteria for operation 

Operation criteria should be determined to assess the operation condition. Performance 

indicator for conducting proper operation is as follows; 

� Filtration rate  : 120 to 150 m
3
/m

2
/day

� Head loss (Backwash Level) : Equal or less than 2 m  

� Backwash frequency : 24 hours  

� Target filtered water quality  

� Turbidity : Less than 0.5 NTU  

� Free residual chlorine : 0.5 to 1.5 mg/l 

� Dissolved Aluminum : Less than 0.15 mg/l 

� Replacement cycle of filter media : Once 10 years or less 

� Scoping frequency of filter media : Once 6 months or less 

� Filter washing water  

� Air scouring flow rate : 0.8 to 1.5 m
3
/m

2
/min 
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� Backwash flow rate : 0.6 to 0.8 m
3
/m

2
/min 

� Air scouring time : 3 to 5 min 

� Combination time : 4 to 6 min 

� Backwash time : 10 min 

Backwash time should be reconsidered according to the raw water quality, pollution 

of filter media and etc,  

� Reference criteria 

Following water quality is for settled water. Settled water quality affect directly to 

filtration efficiency.   

� Turbidity  : Less than 2.0 NTU  

� Free residual Chlorine : Less than 1.5 mg/L  

� Dissolved Aluminum : Less than 0.15 mg/L 

4. Operation under normal condition 

4-1. Sand filter operation 

 (1) Startup for filtration process 

1. Open the inlet valve  

2. Open the outlet valve  

(2) Shutdown for filtering process 

      1. Close the outlet valve 

      2. Close the inlet valve 

(3) Startup for backwash process 

� Close the inlet and outlet valve 

� Open the drain valve 

� Operate air scouring blower 

� Open the air scouring valve 

� Operate backwash pump 

� Open the backwash valve 

� Start combination washing together with air scouring and water backwash 

� Close the air scouring valve 

� Stop air scouring blower 

� Continue backwash 

� Close the backwash valve 

� Stop backwash pump 

(4) Start after backwash 

� Close the drain valve 

� Open the inlet and outlet valve 
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5. Reports and records 

5-1. Records 

Records for sand filter operation include following items; 

(1) Operating condition 

� Flow rate 

� Raw water  

� Settled water 

� Filtered water 

� Filtration rate  

� Backwash cycle and time 

5-2. Report 

Reports for sand filter operation should include following items; 

4-2-1. Recommendation as needed 

(1) Maintenance of filter layer 

� Change of filter media 

� Refilling filter media 

� Scooping of surface of filter sand 

� Disinfection of filter layer 

� Check for the underdrain system 

(2) Change of backwash cycle 

(3) Change of back wash and air scouring condition 

� Air scouring time, backwash time and combination washing time 

� Air scouring flow rate, backwash flow rate 

(4) Change of target filtered water quality 

(5) Change of target clarified water quality 

4-2-2. Result of recovery of trouble or mal condition 

(1) Description of mal condition or trouble condition 

(2) Damages to sad filter 

(3) Activity for recovery 

(4) Description of similar case in the past 
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Plant Name: 

El Sadat W.T.P.
Title 

Rapid Sand Filter 
SOP TAG No. 

SDT-WTP09–MT

1. Introduction 

Operation & maintenance activity and water quality control relates closely with each other. A 

result of operation & maintenance activities will be reflected in a result of water quality 

control soon. 

2. Criteria for maintenance 

Criteria for the maintenance of rapid sand filter are as follows; 

2-1. Criteria of frequency for maintenance 

(1) Inspection of sand layer 

(2) Replacement of sand layer 

(3) Inspection of underdrain system 

(4) Inspection of control device of filtration rate 

2-2. Criteria for judgment 

(1) Condition of filter sand (Existence of mud ball) 

(2) Condition of structure (Alignment of trough) 

(3) Filtration rate 

(4) Condition of filter backwash 

3. Maintenance activity 

Monitoring, check and inspection should be conducted in order to judge the necessity of 

recovering activity such as adjustment, repair or replacement. Maintenance activity is divided 

into four (4) items as shown in followings; 

(1) Monitoring and checking during the maintenance work 

(2) Inspection 

(3) Evaluation and analysis of the result of inspection 

(4) Repair or replacement including check after the work 
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3-1. Maintenance of filter layer 

Mal condition of filter layer may make filtered water quality worse and shorten the life cycle 

of filter sand. As a result, replacement of filter sand is required in short period. In order to 

avoid above condition, the monitoring and check of filter layer should be conducted 

periodically. 

When the mal condition is detected in filter layer, proper corrective action, such as checking 

for the efficiency of sedimentation process, improvement of backwash cycle, change of filter 

sand or etc, should be conducted. Investigation of filter layer includes following items. 

� Distribution of degree of sand grain 

� Waste degree of filter layer 

� Existence of mud ball 

� Existence of algae 

� Irregularity of filter layer 

� Existence of crack on the concrete structure 

Maintenance plan of filter layer should be issued, and maintenance activity should be done in 

accordance with above plan. 

3-2. Monitoring and check 

3-2-1. Daily monitoring 

Description Interval 

(1) Check for the water level in filter basin Daily 

(2) Check for the filtration rate, head loss of filter layer and filter 

run time 

Daily 

(3) Check for the filtered water quality (turbidity, free residual 

chlorine, pH, alkalinity and etc.) 

Daily 

3-2-2. Periodical inspection 

Description Interval 

(1) Check for the alignment of drain trough in filter basin Every 2-6 months 

(2) Check for the deterioration of filter basin Every 2-3 years 

(3) Check for the condition of sand layer (Existence of mud ball, 

depth of filter sand layer and etc,) 
Every 1-3 years 

(4) Check for the condition of the gravel layer Every 1-3 years 

(5) Check for the condition of under drain Every 5-10 year 

(6) Reconsidering backwash cycle (Check for the backwash 

efficiency) 
Every 2-6 months 

(7) Check for the turbidity of backwash drain As required 
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3-2-3. Detail inspection and check (rehabilitation) 

Description Interval 

(1) Refill or change of filter sand As required 

3-3. Evaluation and analysis of inspection result 

Description Criteria 

(1) Check for the settled water quality 

� Turbidity Less than 2 NTU 

� Residual chlorine Less than 1.5 mg/L 

� Aluminum content Less than 0.15 mg/L  

(2) Check of filtration rate 120 to 150 m
3
/m

2
/day

(3) Check of filter run time 24 hours  

(4) Check of filtered water quality (turbidity, residual chlorine, pH, alkalinity, etc.) 

� Turbidity 0.5 NTU of less 

� Residual chlorine  0.5 to 1.5 mg/l 

� Aluminum content 0.15 mg/L or less 

� pH, alkalinity, etc. Less than the value 

regulated by Egyptian 

standard for potable 

water quality 

(5) Check for the air scouring flow rate 0.8 to 1.5 m
3
/m

2
/min 

(6) Check for the backwash flow rate 0.6 to 0.8 m
3
/m

2
/min 

(7) Check for the backwash time 

(8) Check for the turbidity of backwash drain 

(9) Depth of sand layer 10% of initial volume 

4. Reports and records 

4-1. Records 

Records for the maintenance of rapid sand filter should include following items; 

(1) Monitoring and visual check 

(2) Inspection 

4-2. Reports 

Reports for the maintenance of rapid sand filter should include following items; 

(1) Periodical maintenance report 

(2) Corrective maintenance report 

(3) Result of recovery of trouble or mal condition 

(4) Recommendation on O&M and improvement of facility 
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Plant Name: 

El Sadat W.T.P.
Title 

Filter Washing Facility 
SOP TAG No. 

SDT-WTP10–OP

1. Introduction 

Filtration is the last treatment stage that can physically remove contaminants, such as floc and 

suspended substances, before disinfection by post chlorination. This stage is therefore very 

important on water quality control, because the large germs that cannot be killed by chlorine 

are physically removed. 

Since the filter backwashing affects filtering efficiency directly, this facility is important as 

well as filtering facility.  

2. Features of process 

2-1. Function of facility 

Function of filter washing facility is to cleanse the filter media which traps floc and other 

particulates in filtration process.  

2-2. Impacts of facility  

Filter washing facility is indispensable system for filtering process. The filtering function is 

recovered by filter backwash since the head loss gradually increases and treated water quality 

will get worse by the pollution of filter media due to continuous filtering. Accordingly, filter 

washing should be conducted periodically to keep the filtration in proper condition.   

2-3. Relations with other processes 

2-3-1. Water for backwash 

Backwash water is provided by backwash pump from the underground tanks, which store 

filtered water, to each sand filter.  

2-3-2. Backwash drain from filter 

Backwash drain is transferred to the dressing tank. 

3. Criteria for operation 

Criteria for the control of filtering process are as follows; 

(1) Water quality 

� Monitoring of settled water quality 

� Monitoring of filtered water quality 

(2) Flow rate of the water 
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� Flow control of settled water 

� Flow control of filtered water 

(3) Filter head loss 

� Monitoring of head loss 

(4) Filter washing 

� Control of backwash frequency 

� Filter backwash process 

(5) Turbidity of backwash drain water  

� Monitoring of backwash drain turbidity 

3-1. Filter backwash criteria 

(1) Air scouring flow rate : 0.8-1.5 8m
3
/m

2
/min) 

(2) Backwash flow rate : 0.6-0.8 (m
3
/m

2
/min) 

(3) Air scouring time : 3 to 5 (min) 

(4) Combination time : 4 to 6 (min) 

(5) Backwash time : 10 (min) 

3-2.  Limit of head loss for sand filtering  

Limit of head loss for sand filtering should be of less than 2 m. 

3-3.  Water level for air scouring  

Before air scouring, water level in a filter should decrease till 15-20cm from the surface of the 

sand.

3-4. Reference criteria 

(1) Turbidity of backwash drain water should be of less than 5 NTU. 

(2) Properness of backwash should be evaluated by turbidity of backwash drain.  

(3) Filter media should be checked periodically to confirm the properness of backwash. 

4. Operation under normal condition 

4-1. Startup and shutdown procedures for filter washing 

Startup and shutdown procedures for the filter backwash are referred to 

SDT-WTP10-OPFC01. 

Common procedures 
 1. Check the water level of dressing tank. Dressing tank should have enough capacity to 

receive the backwash drain.  

2. Close the inlet valve. And keep the outlet valve open. 
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3. Check the water level in a filter. Close the outlet valve after the water level decreases till 

approx.15 cm from the surface of the sand. 

  4. Open the drain valve. 

  5. Open the air scouring valve and operate the air scouring blower. 

  6. Keep running air scouring blower for 3 to 5 minutes. 

  7. For combination washing with air and water, operate the backwash pump and open the 

backwash valve.  

  8. Keep running air scouring blower and backwashing pump for 4 to 6 minutes. 

  9. Stop the air scouring blower and close the air scouring valve. 

 10. Keep running backwashing pump for 10 minutes. 

 11. Close the backwash valve and stop the backwash pump. 

 12. Close the drain valve. 

4-2. Monitoring and visual check for the facility 

Monitoring and visual check methods are described in SDT-WTP10-OPFC-01. 

4-3. Control of filter washing 

Controllable operation is as follows; 

(1) Backwash frequency 

(2) Backwash procedure (Operation time) 

4-3-1. Frequency of filter washing 

Frequency of filter washing directly affects the efficiency of plant operation, such as water 

consumption, electrical power consumption and etc. Furthermore, it will affect the chemical 

consumption indirectly. Accordingly, filter run time should be less than 48 hours at least.   

5. Reports and records 

5-1. Records 

Records for the filter washing facility include following items; 

5-1-1. Records of filter washing 

� Filter washing procedure 

� Time and flow rate of air scouring 

� Time and flow rate of backwashing 

� Time and flow rate of combination washing 

� Head loss  

� Result of Monitoring and check 

� Turbidity of backwash drain 
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5-1-2. Record of air scouring blower 

� Operation time 

� Operation number 

� Operation current 

� Result of monitoring and check 

5-1-3. Record of backwash pump 

� Operation time 

� Operation number 

� Flow rate of backwashing 

� Operation current 

� Result of monitoring and check 

5-2. Reports 

Reports includes following items 

5-2-1. Recommendation 

� Filter washing procedure  

� Replacement of the sand 

� Inspection of the underdrain system 

� Maintenance of the air scouring blower and backwash pump 

� Cleaning of filter basin 

5-2-2. Operation report 

� Consumption of water volume used for backwash 

� Free residual chlorine in backwash water 

� Turbidity of backwash drain 
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Plant Name: 

El Sadat W.T.P.
Title 

Filter Washing Facility 
SOP TAG No. 

SDT-WTP10–MT

1. Introduction 

Facility component for the filter washing facility is as follows; 

� Backwash pump 

� Air scouring blower 

� Drainage trough for backwash drain 

� Under drain system 

� Filter media 

� Auxiliary pipe and valves 

2. Criteria for maintenance 

Criteria for the maintenance activities are mentioned in Cause 3, “Maintenance activity”. 

3. Maintenance activity 

Maintenance activity shown herein means activity for the routine maintenance. Maintenance 

activity consists of 4 kinds of working components as shown in followings; 

(1) Monitoring and checking during working of facility 

* Monitoring and checking is conducted by operation staff in MCWW. 

(2) Periodical inspection during operation or after stoppage 

(3) Evaluate and analysis of monitoring and inspection result 

(4)  Repair, replace, change of oil and etc, (in case that the malfunction is detected.) 

3-1. Monitoring and visual check 

3-1-1. Backwash pump 

Period Maintenance Activities 

Every week 1. Leakage check from the piping connection 

2. Deterioration of the pump casing 

3. Discharge pressure  

4. Discharge amount 

5. Abnormal noise, temperature rising & vibration 

6. Operation current 

Every month 1. Tightness of bolts at connected points 

2. Oil amount 

3. Grease amount 

4. Leakage amount from the mechanical seal 
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Period Maintenance Activities 

Every year 1. Abrasion of impeller 

2. Insulation resistance 

3. Alignment adjustment 

4. Chang of gasket 

3-1-2. Air scouring blower 

Period Maintenance Activities 

Every week 1. Deterioration of the blower casing 

2. Discharge pressure  

3. Discharge amount 

4. Abnormal noise, temperature rising & vibration 

5. Operation current 

Every month 1. Tightness of bolts at connected points 

2. Oil amount 

3. Grease amount 

Every year 1. Pollution of air filter 

2. Insulation resistance 

3. Alignment adjustment 

3-2. Periodical inspection during operation or after shutdown 

Periodical inspection includes monitoring of flow rate, pressure change and operation current 

for the confirmation of operation efficiency. When pump or blower stops, oil/grease of 

bearings have to be checked. 

3-3. Evaluation and analysis on the results of monitoring, check, and inspection 

In case that a malfunction is detected during operation, it should be repaired immediately in 

order to secure proper water treatment function.

4. Reports and records 

4-1. Records 

Records include following items; 

(1) Record of filter washing 

� Procedure for the filter washing  

� Start and finish time of filter washing 

� Turbidity of backwash drain 
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� Head loss during filtering operation 

(2) Record for the equipment (Backwash pump and air scouring blower) 

� Operation condition (Check for the existing of mal function, such as noise, 

vibration and etc.) 

� Backwash flow rate and air flow rate 

� Discharge pressure 

� Operation current 

3-2. Report 

Report include following items; 

(1) Report for recommendation 

� Necessity of repair or replacement 

� Preparation of spare parts 

 (2) Report of maintenance activity 

� Annual report 

� Repair and replacement of the system 

� Trouble and accident 

� Result of corrective maintenance 

� Corrective action to prevent the trouble or accident 
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1. Facility for filter washing 

Components of filter washing facility are as follows; 

� Air scouring blower 

� Backwash pump 

� Pneumatic valve 

2. Steps for the filter washing 

2-1. Trigger of filter washing 

Filter washing will start by the operation of air scouring blower and backwash pump. 

(1) Filter washing by fixed time in a day 

In this mode of filter washing, the filter wash will be started by trigger of fixed time in a day.  

Filter running time will be fixed as 24 to 48 hours and it is preferable not to be done at the 

peak hourly demand. 

(2) Filter washing by head loss 

In this mode of filter washing, the filter wash will be started by trigger of indication of 

specified head loss of filter sand. Filter run time will be not fixed. 

2-2. Steps for filter washing  

STEP 0:  Check the water level of dressing tank. Dressing tank should have enough capacity 

to receive the backwash drain. 

STEP 1: Close the inlet valve. And keep the outlet valve open. 

 Wait until water level decreases to approx.15cm depth from the surface of the sand. 

STEP 2: Check the water level in a filter.  

 Close the outlet valve after the water level decreases. 

STEP 3: Select the backwash pump and air scouring blower to be operated. 

STEP 4: Check the valve condition for above equipment. 

 For operation : Open Condition 

 For stand by : Close Condition 

STEP 5: Open the drain valve. 

STEP 6: Open the air scouring valve and operate the air scouring blower. 

STEP 7: Check the air bubbling condition in a filter. It should be sufficient amount of the air 

and uniformly bubbling. 
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STEP 8: Keep running air scouring blower for 3 to 5 minutes. 

STEP 9: For combination washing with air and water, operate the backwash pump, and then 

open the backwash valve. 

STEP 10: Keep running air scouring blower and backwashing pump for 4 to 6 minutes. 

STEP 11: Stop the air scouring blower and close the air scouring valve. 

STEP 12: Keep running backwashing pump for 10 minutes. 

STEP 13: Close the backwash valve and stop the backwash pump. 

STEP 14: Close the drain valve. 

STEP 15 Open the inlet valve 

STEP 16 Open the outlet valve. 
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Plant Name: 

El Sadat W.T.P.
Title 

Underground Reservoir 
SOP TAG No. 

SDT-WTP11-OP

1. Introduction 

Underground reservoir is the tank to store the treated water and to keep it clean. Filtered water 

is led into the underground reservoir through the underground tank. Post chlorine is dosed into 

treated water pipe or underground reservoir, which is available to select. 

Dosed post chlorine is mixed and contact with filtered water through the baffling water way in 

the reservoir. Contact time of chlorine with the water should be needed sufficiently. The water 

in the reservoir is final treated water in the water treatment plant. Accordingly, the water in 

the underground reservoir must be kept it clean. 

Activity of water quality control is the most important event in operation of the underground 

reservoir, especially monitoring of free residual chlorine must be conducted by suitable 

frequency. 

Operation about the underground reservoir will be valve operation and monitoring check.  

However, valve operation will need only maintenance of inside of the reservoir such as 

cleaning. Main activity of operation for the reservoir will be monitoring and visual check. 

2. Features of process 

2-1. Function of process 

Functions of the process are as follows: 

� To contact post-chlorine with filtered water 

� To keep the treated water clean and safety 

� To achieve balance between production and consumption during peak hours and least 

demand 

2-2. Impacts of process 

In the underground reservoir, the water purification process should be finished after dosing 

and contacting of post chlorine with filtered water. 

The water in the underground reservoir is real potable water. Accordingly, the water must be 

cleaned and safety condition. Any contamination should be never accepted. 

2-3. Relations between other processes 

(1) Chlorination process 

Post chlorine is dosed into the filtered water in previous step of the underground reservoir. 

Free residual chlorine is adjusted to the target concentration for transmission water, and this is 

final control of free residual chlorine. 
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(2) Filtration 

Filtration is the last stages that can physically remove contaminants before disinfection. The 

effectiveness of this stage is therefore very important because the large germs that cannot be 

killed by chlorine are physically removed. 

3. Criteria for operation 

(1) Frequency of water analysis for turbidity, free residual chlorine and pH 

� Frequency: More than every 2 hours in a day  

(2) Frequency of monitoring and visual check 

� To prevent from contamination: More than twice a day  

(3) Water level 

� To keep the water level to make the pumps operate safely and to ensure that no 

water loss will happen by overflow. 

(4) Frequency of cleaning inside of the reservoir 

� Frequency: Once a year or as required 

4. Operation under normal condition 

4-1. Cleaning and start-up procedures 

Operations regarding underground reservoir will be as follows;  

(1) Operation of inlet and outlet valves (Close inlet valve and outlet valves) 

(2) Drain the water 

(3) Cleaning of the inside of underground reservoir 

(4) Drain the water after cleaning 

(5) Leading of filtered water into underground reservoir 

(6) Disinfection of the inside of underground reservoir 

4-2. Monitoring and visual check 

Monitoring and visual check of underground reservoir should be conducted in the following 

manner; 

(1) Routine monitoring and check 

4-3. Operation control 

There are no control devices on water treatment process in the underground reservoir. 

Accordingly, water quality and water level of the underground reservoir should be controlled 

by previous processes such as chlorination, filtration, coagulation and etc. 

Water level in the underground reservoir will be varied by the water demand in a network and 

backwash frequency.  
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Water consumption pattern in a network is essential information to control the water level in 

the underground reservoir. Filter backwash should not conduct to give priority to the water 

distribution in peak time. The other hand, the underground reservoir can secure the water for 

the backwash in a period of small water demand. And it is also available to decrease the 

operation number of treated water pump. 

6. Reports and records 

6-1. Records 

Records for the operation of underground reservoir include following items; 

(1) Record of monitoring and visual check 

(2) Record of water level in the underground reservoir 

6-2. Reports 

Reports for operation of underground reservoir include following items; 

� Upgrading or rehabilitation of facility 

� Repair or replacement 

� Review of procedures for the operation and control 
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Plant Name: 

El Sadat W.T.P.
Title 

Underground Reservoir 
SOP TAG No. 

SDT-WTP11-MT

1. Introduction 

The underground reservoir is important facilities to keep the water quality. Accordingly, 

facilities must be maintained by periodical inspection. If it will be found to need for recovery 

such as water leak or crack of basin, rapid action for recovery should be needed.   

It had better that the activity of the inspection and cleaning of the underground reservoir will 

be conducted in a season of small amount consumption in the network such as a winter season. 

In the activity of inspection and cleaning, the capacity for the clear water for storage should 

be reduced. Therefore, the activity should be conducted in a short period as possible 

according to the planed procedures. 

The attached valves with the underground reservoir will be not necessary to operate usually. 

Under this situation if these valves will not be operated for a long period, these valves will be 

damaged by corrosion of metal part. Periodical operation and supplying of grease therefore 

should be needed for the valve. 

2. Criteria for maintenance 

(1) Frequency of monitoring and visual check 

� Frequency for preventing from contamination: More than twice a day 

(2) Periodical operation of the valve: Once a month 

(3) Frequency of cleaning and inspection inside of reservoir: Once a year or as required 

3. Maintenance activity 

Maintenance activity consists of 4 kinds of activities as shown in followings; 

(1) Monitoring and checking work during working of facility 

* Monitoring and checking is conducted by operation staff in MCWW. 

(2) Periodical inspection  

(3) Evaluation and analysis of monitoring and inspection result 

(4) Recovery after the inspection 

3-1. Monitoring and visual check 

Monitoring and visual check should be conducted according to O&M schedule determined by 

MCWW. 
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3-2. Inspection 

Inspection should be conducted according to O&M schedule determined by MCWW. 

3-3. Evaluate and analysis regarding inspection result 

After inspection, following items should be evaluated: 

� Pollution inside the underground reservoir 

� Operation condition of the valves 

� Crack on the wall of underground reservoir 

� Leakage on the wall of underground reservoir 

3-4. Recovery after the inspection 

After the inspection recovery action should be conducted as follows; 

(1) Pollution inside the underground reservoir 

� Cleaning inside the tank 

� Disinfection inside the tank after cleaning 

(2) Operation condition of the valves 

� Supplying the grease as needed 

� Change of part as needed 

� Replacement of the valve as needed or periodically 

(3) Crack on the wall of underground reservoir 

� Repair

(4) Leakage on the wall of underground reservoir 

� Repair

4. Reports and records 
4-1. Records 

Records for maintenance of underground reservoir include following items; 

(1) Record of monitoring and check 

(2) Record of inspection 

(3) Record of recovery 

(4) Record of disinfection 

4-2. Report 

Reports for maintenance of underground reservoir include following items; 

(1) Recommendation 

� Review of the criteria 

� Replacement or rehabilitation 

(2) Annual report 
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Plant Name: 

El Sadat W.T.P.
Title 

       Chlorination Facility 
SOP TAG No. 

SDT-WTP12-OP

1. Features of process 

1-1. Function of process 

Two kinds of functions are provided to chlorination facility, one of them is pre-chlorination 

and another is post-chlorination. 

Function of pre-chlorination is to oxidize metal, such as iron, and organic matter and so 

contained in raw water. 

Function of post-chlorination is to destroy disease causing organics, also called pathogenic 

organics contained in clear water and to make the water continuously disinfected in the 

network until reaching the customer. 

1-2. Impacts of process 

Pre-chlorine should be dosed into raw water prior to dosing of alum. Pre-chlorine aid the 

coagulation and sedimentation process by oxidation of metal or organics in raw water. 

Post-chlorination performs disinfection of clear water and the free residual chlorine will 

continue to react with the impurities in the water, such as organic materials and organisms, 

until all the impurities and organisms are destroyed and there is an excess of free residual 

chlorine. 

It is important to recognize that the combination of sufficient free residual chlorine and 

adequate contact time are essential for effective killing of the pathogenic organisms. 

1-3. Relations with other processes 

Pre-chlorine dosing rate is varied by raw water quality especially organic matter and ammonia 

contained quantity in raw water. Pre-chlorination affects coagulation process.  

Post-chlorination dosing rate is varied by filtered water quality. Post-chlorination affects  

final quality of produced potable water contained free residual chlorine concentration. 

2. Criteria for the operation 

(1) Treatment target of free residual chlorine for water in the transmission line 

1.5 mg/L or more and less than 2.0 mg/L 

(2) Target of residual chlorine for water at the tap of distribution network 

0.5 mg/L or more and less than 1.5 mg/L 

(3) Treatment target of free residual chlorine for clarified water 
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0.5 mg/L or more and less than 1.0 mg/L 

(4) Treatment target of free residual chlorine for filtered water 

0.2 mg/L or more and less than 0.5 mg/L 

(5) Treatment target of free residual chlorine for water in ground reservoir 

1.5 mg/L or more and less than 2.5 mg/L 

3. Procedures for operation under normal condition 

Basically, operation procedures for facility such as chlorine dosing unit should be kept strictly 

according to manufacturer’s recommendations in instruction manuals. 

3-1. Operation of chlorination facility 

Chlorine facility must be operated by persons with certificate of working knowledge and 

skills on handling of chlorine. i.e. persons to operate chlorination facility must be trained on 

chlorine and chlorination facility, and should achieve handling skills on them. 

Common procedures for chlorination facilities 
Handling of chlorine container 

1. Receiving of container 

1-1.Check

1)  No leakage of chlorine from container such as outlet valve and fuse metal part and so. 

   Leakage check of chlorine gas should be conducted by the used of ammonia solution. 

2)  No deterioration or damage of thread part of outlet valve of container 

3)  No deterioration or damage of container outside 

1-2.After check 

1) When check results are good enough, container can be received in the container room. 

2) When check results are not good container should not be received. 

Container of bad condition should be changed by supplier. 

1-3.Arrangement of containers in the container room 

1) It should be distinguished by indication stickers that filled containers and empty containers are 

recognized easily. 

2) Container arrangement area should be separated for filled containers and empty containers. 

1-4. Store of container 

1) Put up a Keep Out sign beside container room and chlorine dosing unit room. 

2) Keep room temperature less than 30 degree 
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Startup of chlorine dosing unit 
1. Startup the chlorine dosing 

1-1. Operate the booster pump. 

1-2. Check that discharge pressure is in proper range. 

1-3. Check the operation condition of pump, such as water leakage, abnormal noise and etc. 

1-5. Select chlorine dosing unit and open inlet valve slightly in selected chlorine dosing unit. 

1-6. Open the outlet valve of chlorine gas manifold slightly and check that there is no leakage from 

piping connection point. And then open the outlet valve of manifold fully. 

1-7. Check that chlorine gas is fed to chlorine dosing unit. 

    Chlorine gas is colored by yellow. If chlorine gas is fed to dosing unit, yellow colored gas will be 

checked in a flow meter. 

2-8. Adjust chlorine flow rate to required rate by inlet valve of chlorine dosing unit. 

Shut down of chlorine dosing unit 
1. Operation stop for short time 

1-1. Close inlet valve in selected chlorine dosing unit and keep for several minutes in this condition. 

1-2. Check that a chlorine gas in chlorine dosing unit is fully sucked into injector by visual check of 

flow meter.  

When chlorine gas in chlorine dosing unit is sucked for gas completely to, flow meter indicator 

will show zero-value. 

1-3. Keep above condition in stop for short time. 

2. Operation stop for extended time 

2-1. Close outlet valve of chlorine gas manifold completely. 

2-2. Check that a chlorine gas in chlorine dosing unit is fully sucked into injector by visual check of 

flow meter.  

When chlorine gas in chlorine dosing unit is sucked for gas completely to, flow meter indicator 

will show zero-value. 

2-3. Close the chlorine gas inlet valve of injector 

2-4 Close the discharge valve of booster pump, then stop booster pump operation 

3-2. Early detection and rapid response to chlorine leak accidents 

Early detection and rapid response as corrective action of chlorine leak is very important 

action for operation of chlorination facility. 

3.4. Periodical practice on activity in emergency situation 

Emergency case means situation of accident with severe chlorine leakage. Under emergency 

situation, we must act immediately according to prepared action plan and program. Safety 

devices and tools must be provided and maintained and kept in proper condition to use any 

time.  
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3.5. No smoking in the room of chlorination house 

4. Report and record 

4-1. Records 

Records for operation condition include following items; 

(1) Chlorine gas feeding system 

� Chlorine gas feeding pressure before pressure reducing valve 

� Chlorine gas vacuum pressure 

� Weight indication of the chlorine container 

(2) Records for Chlorine dosing unit 

� Pre-chlorine dosing flow rate 

� Post-chlorine dosing unit dosing flow rate 

� Water supply pressure by booster pump 

(3) Indication of chlorine gas leak detector 

4-2. Report 

Reports include following items; 

(1) Consumption tendency of the chlorine 

� Weight of chlorine used in each 24-hour period during a month 

� Total consumption of chlorine used in a month 

(2) Recommendation on facility 

� Repair and replacement 

� Spare parts should be kept in warehouse 

� Recommendation on modification of the criteria 

� Recommendation on training for persons 

� Recommendation on review of O&  plan
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Plant Name: 

El Sadat W.T.P.
Title 

Chlorination Facility 
SOP TAG No. 

SDT-WTP12-MT

1. Introduction 

Chlorine has the potential to cause serious injury, even death in the worst case. It will lead to a 

fatal accident for a very short time.  Since the odor of gas chlorine is noticeable in very small 

amount, it is generally easy to avoid the leakage of heavy concentrations that will cause 

injury.   

Leakage of chlorine gas is able to prevent by sufficient maintenance and careful handling and 

operation. All the persons should be well trained in the use of self-contained breathing 

equipment, the methods of detecting leaks, and emergency procedures. 

2. Criteria for maintenance 

Criteria for maintenance are as follows; 

2-1. Inspection list for chlorine dosing facility 

Refer to “Inspection List for maintenance” SDT-WTP12-HTIP-01.  

2-2. Frequency for the maintenance work 

Refer to “Inspection List for maintenance” SDT-WTP12-HTIP-01.  

3. Maintenance activity 

Maintenance activity consists of 4 kinds of work components as shown in followings; 

3-1. Monitoring and check during working of facility as routine work 

� Refer to “Inspection List for maintenance” SDT-WTP12-HTIP-01. 

3-2. Periodical inspection during operation 

� Inspection works require following jobs. Detail is referred to “Inspection List for 

maintenance” SDT-WTP12-HTIP-01. 

� Inspection object 

� Inspection method 

� Frequency of inspection 

3-3. Evaluation and analysis regarding inspection results 

Results of inspection should be applied to recovery work, such as repair, adjustment and 
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replacement of equipment.  

3-4. Repair or replacing work  

� Replacement 

� Repair

� Adjustment and tightening 

� Cleaning 

� Grease or oil refilling 

� Overhaul

4. Reports and records 

4-1. Records 

Records for maintenance of the chlorination include following items; 

(1) Records of inspection 

(2) Records of recovery 

� Repair or replacement of equipment 

� Tightening or fixing of piping connection 

� Repainting 

� Supplying or change of the grease or oil 

4-2. Reports 

Reports on maintenance of the chlorination include following items; 

(1) Recommendation 

� Rehabilitation as the preventive action 

� Replacement or repair 

� Repainting 

� Review of the SOPs 

� Procedures

� The criteria 

� Record and report 

� Training for the operator 

� Skill acquirement of routine operation 

� Preparation of manuals for O&M activity 

� Review of procedures under the emergency situation 

(2) Annual report 

� Reports of the trouble or mal condition 

� Reports of repair or replacement 

� Plan for the maintenance activity

SDT-WTP12-OPFI 

Technical Information 

Revised version Issued date Page  1of 5 

1. Chlorine Gas Properties
Elemental chlorine is a greenish-yellow gas about 2.5 times heavier than air.  Therefore, it will sink to 

the floor if released from its container. It is sold for the water supplies as a compressed liquid. If liquid 

chlorine is unconfined, it rapidly vaporizes to gas (one volume of liquid chlorine equals about 450 

volumes of gas). The maximum allowable limit for the chlorine gas to be withdrawn from the cylinder 

should not exceed 9kg/hr to avoid the temperature decreasing and forming ice which may clog the pipe. 

Volume-Temperature Relation of Liquid Chlorine
in a Container Loaded to Its Authorized Limit 

Plant name 

El Sadat W.T.P. 
Title: 

Chlorine Gas Properties 
SOP No. 

SDT-WTP12-OP TI-01
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Chlorine is only slightly soluble in water; its maximum solubility is approximately one 

percent at 49° C. When the water supply to a gas chlorinator is below normal room 

temperature, it may cool the chlorine gas to the point at which chlorine ice is formed and 

accumulates on the needle valve and gas outlet tube, resulting in erratic feed results. 

Chlorine reacts with many compounds. Because of its great affinity for hydrogen, it removes 

hydrogen from some compounds, such as hydrogen sulfide. It also reacts with ammonia or 

other nitrogen-containing compounds to form various mixtures of chloramines. It reacts with 

organic materials. 

Although it is neither explosive nor flammable by itself, chlorine is capable of supporting the 

combustion of certain substances. It should be handled and stored away from compressed 

gases, such as ammonia and other flammable materials. 

Most common metals are not affected at normal temperatures by dry chlorine, either gas or 

liquid. Chlorine is, however, reactive with aluminum and ignites carbon steel at temperatures 

above 450° F. Moist chlorine is corrosive to all common metals with the exception of gold, 

silver, platinum, titanium, and certain specialized alloys. 

2. Physical Effects of Exposure to Chlorine Gas 

Chlorine gas is primarily a respiratory irritant and concentrations in air above one ppm can 

usually be detected by most persons. Chlorine causes varying degrees of irritation of the skin, 

mucus membranes, and the respiratory system, depending on the concentration and the 

duration of exposure. Severe exposure can cause death, but the severe irritating effect makes 

it unlikely that anyone would remain in the chlorine-containing atmosphere unless trapped or 

unconscious.

Liquid chlorine may cause skin and eye burns upon contact with these tissues. Chlorine 

produces no known cumulative or chronic effect, and complete recovery usually can be 

expected to occur shortly following mild, short term exposure. 

3. Use of Combined Residual Chlorination 

Combined residual chlorination involves the addition of chlorine to water to produce, with 

natural ammonia present or with ammonia added, a combined available chlorine residual. 

Combined available chlorine forms have lower oxidation potentials than free available 

chlorine forms and are less effective as oxidants. They are also less effective as disinfectants. 

In fact, 25 times more combined available residual chlorine must be obtained to meet the 

same disinfectant level as a free available residual. The contact time has to be up to 100 times 

greater to obtain the ame level of bacterial kill at the same pH and temperature conditions. 

When combined available residual chlorine is desired, the character of the water determines 
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how it can be accomplished.  These conditions may have to be considered: 

� If the water contains sufficient ammonia to produce the desired level of combined 

residual. 

� 2. If the water contains too little or no ammonia, then addition of both chlorine and 

ammonia is required. 

� 3. If the water has a free available chlorine, all that is required is the addition of 

ammonia alone. 

4. Use of Free Residual Chlorination 

The free residual chlorine is the residual amount of chlorine after oxidization with all 

impurities, chloroamines formation and exceeding the break point.-a free available chlorine 

residual and to maintain the water disinfected while passing through the pipes, tanks and 

distribution system. 

Free available residual forms have higher oxidation potentials than combined available 

chlorine forms and are more effective as disinfectants. 

5. Breakpoint Chlorination

Breakpoint chlorination is the point which the residual chlorine starts to appear and at this 

point the chlorine finished all its reactions.  The existence of this residual chlorine to assure 

that all reactions have been achieved and also a sufficient amount exist to continue 

disinfecting water until reaching the customer taps. 

Breakpoint chlorination is the name of the process of adding chlorine to water until the 

chlorine demand has been satisfied. Chlorine demand equals the amount of chlorine used up 

before free available residual chlorine is produced. 

Further additions of chlorine will result in the residual chlorine that is directly proportional to 

the amount of chlorine added beyond the breakpoint.  Public water supplies normally 

chlorinate past the breakpoint. 
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Breakpoint Chlorination 

When chlorine is initially added to water, the following may happen: 

(1) If the water contains some iron, manganese, organic matter, and ammonia, the chlorine 

reacts with these materials and no residual is formed, meaning that no disinfection has 

taken place. 

(2) If additional chlorine is added at this point, it will react with the organics and ammonia 

to form chloramines. The chloramines produce a combined chlorine residual. As the 

chlorine is combined with other substances, it loses some of the disinfection strength. 

Combined residuals have poor disinfection power and may be the cause of taste and 

odor problems. 

(3) With a little more chlorine added, the chloramines and some of the chlororganics are 

destroyed. 

(4) With still more chlorine added, a free residual chlorine is formed.  

Free available chlorine is the best residual for disinfection. It disinfects faster and without 

odor.  The common practice today is to go just beyond the breakpoint to a residual of 

about .2 to .5 ppm. 

A variety of reactions take place during chlorination. When chlorine is added to a water 

containing ammonia (NH3), the ammonia reacts with hypochlorous acid (HOCL) to form 

monochloramine, dichloramine, and trichloramine.  

The formation of these chloramines depends on the pH of the water and the initial 

chlorine-ammonia ratio. 
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Ammonia + Hypochlorous acid ---->   Chloramine   +   Water 

NH3   + HOC1------------>  NH2C1 + H20   Monochloramine 

NH2C1 + HOC1------------ > NHC12 + H20   Dichloramine 

NHC12+ HOC1------------ > NC13 + H20   Trichloramine 

At pH of most natural water (pH 6.5 to 7.5), monochloramine and dichloramine exist together.  

At pH levels below 5.5, dichloramine exists by itself. Below pH 4.0, trichloramine is the only 

compound found.  The monochloramine and dichloramine forms have a definite disinfection 

power. Dichloramine is a more effective disinfecting agent than monochloramine. 

However, dichloramine is not recommended as a disinfectant due to the possibility of the 

formation of taste and odor compounds. Chlorine reacts with phenol and salicylic acid to form  

6. Injection Points 

The points of application of chlorine must be selected carefully, considering the different 

reactions that may occur at different points of the water treatment process. The common 

application points are: 

6.1. PRE-CHLORINATION 

Pre-chlorination is the application of chlorine ahead of any other treatment process.  It 

provides the following benefits: 

� Control of algae and slime growths. 

� Control of mud ball formation in the filters. 

� Improved coagulation. 

� Reduction of tastes and odors. 

� Increased safety factor in disinfection of heavily contaminated waters. 

6.2. POST-CHLORINATION 

Post-chlorination is the application of chlorine after treatment and before it enters the 

distribution system.  The purpose is to disinfect water and saving it until reaching customers 

taps. 

6.3. TANKS AND RESERVOIRS 

Usually tanks and reservoirs are not chlorinated continuously, but they must be disinfected 

after any maintenance has been done on the inside of the tank. 
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Inspection List for Chlorination Facility
D: Daily, W: Weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, AN: As needed 

Name of Facility & inspection item 
Frequency

D W M 3M 6M Y 

1.Stand frame for chlorine container       

1-1.External corrosion �
1-2.Tightenig of bolts & nuts �
1-3.Smooth rotation of rotor �    

1-4.Stopper of rotor �

1-5.Condition of foundation �

2.Chlorin dosing unit 
2-1.Pressure gauge 

2-1-1.External corrosion �   

2-1-2.Waste of inside part �   

2-1-3.Sealing of connection part �   

2-1-4. Smooth moving of needle �   

2-2.Pressure reducing valve 

2-2-1.External corrosion �

2-2-2.Waste of inside part �

2-2-3.Sealing of connection part �   

2-3.Control valve for chlorine flow rate 

2-3-1.External corrosion �

2-3-2.Clean of needle and seat inside the valve �

2-3-3.Waste of inside part �

2-3-4. Sealing of connection part �   

2-4.Flow meter for chlorine gas 

2-4-1.Cleaning inside �

2-4-2. Sealing of connection part �

2-5.Ejector

2-5-1.Extenal damage and corrosion �

2-5-2.Sealing of connection part �   

2-5-3.Proper working �

3.Piping
3-1.Chlorine gas line of steel pipe 

3-1-1.Extenal damage and corrosion �

3-1-2.Crack, deformation, and wear �

Plant Name: 

El Sadat W.T.P.
Title of SOP: 

Inspection List for Maintenance 
For Chlorination Facility 

SOP TAG No. 

SDT-WTP12-MTIP-01
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Name of Facility & inspection item 
Frequency

D W M 3M 6M Y 

3-1-3.Tightenig of bolts & nuts �

3-1-4. Sealing of connection part �   

3-2. Chlorine gas line of copper tube 

3-2-1.External corrosion �

3-2-2.Waste of inside part �

3-2-3. Sealing of connection part �   

3-2-4.pressure reducing valve �    

3-2-5. Cleaning of contact face of connection �

3-3.Ordinary line 

3-3-1.Extenal damage and corrosion �   

3-3-2.Deformation �    

3-3-3.Tightenig of bolts & nuts �

3-3-4. Sealing of connection part �   

3-4.Supprt for pipe 

3-4-1.Extenal damage and corrosion �

3-4-2. Deterioration �    

4.Container lifting beam 
4-1.Extenal damage and corrosion �   

4-2.Crack and abrasion �   

4-3.Deformation of hook �   

4-4.Tighten of bolts for hook �   

5.Crane
5-1.Push button swich 

5-1-1.Damage of terminal contact �   

5-1-2.Tighten of screws at terminal �   �

5-1-3.Smooth actions of push buttons, correct moving �   �

5-2.Cable

5-2-1.External damage �   

5-2-2.Twisting and bending �   �

5-2-3.Damage of cable end finishing �   �

5-3.Wire rope 

5-3-1.Damage �   

5-3-2.Abrasion �   

5-3-3.Twisting and bending �   

5-3-4.External corrosion �   

5-3-5.Application of oil for wire �   

5-4.Hook 

5-4-1.Crack and abrasion �   

5-4-2.Deformation of opening of hook �   
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Name of Facility & inspection item 
Frequency

D W M 3M 6M Y 

5-4-3.supplying oil in bearing part �   

5-4-4.Normal rotation �   

5-4.Cabtire cable 

5-4-1.Looseness of wiring connection at terminal �   

5-4-2.External damage �   

5-4-3.Twisting and bending �   

5-5.Trolley and drive unit 

5-5-1.Wear of guide roller �   

5-5-2.Oil supplying into gear box for lifting �   

5-5-3.Oil supplying into gear box for traveling �   

5-5-4.External corrosion �    
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Title 
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SOP TAG No. 
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1. Features of process 

1-1. Function of process and facility 

Aluminum sulfate (hereinafter referred to as “Alum”) dosing facility is one of important 

element facility in coagulation process. Function of alum dosing action is to make a flock by 

neutralizing of negative charges on dispersed non-settling solids such as clay and organic 

substances. Once the charge is neutralized, the small suspended particles are capable of 

sticking together. 

Function of alum dosing facility consists of three (3) woks as follows: 

(1) Store of alum as solid or solution 

(2) Measuring and control of flow rate of alum dose 

(3) Transferring and dosing of alum into dosing point 

1-2. Impacts of process 

Coagulation process is affected by effectiveness of the alum dosing. And the whole of water 

treatment process is affected by effectiveness of coagulation process. Failure of coagulation 

process is never recovered by any other functions of facilities or processes for particles 

removal. 

1-3. Relations with other processes 

Alum dosing facility has tight relation to coagulation process. Generally alum is dosed into 

location of just before rapid mixing. After adding of alum into the process water coagulation 

reaction will start immediately. Coagulation reaction will be affected mainly by the following; 

� Characteristics of raw water  

� Turbidity 

� pH

� Alkalinity 

� Contained algae 

� Water temperature 

� Effectiveness of mixing 

� Detention time in mixing basin 

� Dosing point of alum 

In above factors, water temperature of raw water and efficiency of mixing should be affect 

strongly as physical condition. And coagulation process is based on following condition of 

operation and control; 

� Proper water quality analysis, test, monitoring and control 
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� Grasp of raw water characteristics by examination such as water analysis 

� Determination of required alum dosing rate by examination such as jar test 

� Proper rapid mixing and detention time 

� Effective mixing and dispersion of alum with the raw water 

� Detention time of raw water 

� Proper operation, monitoring and control of alum dosing facility 

� Adjustment and keeping to required alum dosing rate 

� Monitoring and keeping of dosed alum quality 

2. Criteria for operation 

2-1. Making of aluminum sulfate solution used by solid aluminum sulfate

C: Concentration of aluminum sulfate solution:__ (W/W%) 

Dimension of aluminum sulfate solution tank: __ m(length) x __m(width) x__m(depth) 

V: Effective capacity of aluminum sulfate Solution tank:__ (m3) 

 W b: Capacity weight of a baggage of aluminum sulfate solid: 50 kg/bag 

     D d: Density of __ % aluminum sulfate solution: ___ (kg/l) 

      (D d = 1+ 0.0049C) 

     Solid aluminum sulfate Al2(SO4)3 18H20

     Solid aluminum sulfate includes 48.7(w/w%) of water 

     W solution: Weight of __ m3 volume of __ % aluminum sulfate solution: ____kg 

     W alum: Required aluminum sulfate without water in solid for above: ____kg 

     W solid alum: Required solid aluminum sulfate included water in solid: ____kg 

      (W solid alum = W alum + (W alum x 48.7/100) 

     W water: Weight of water including in solid aluminum sulfate: ____kg 

      (W water = W solid alum - W alum)

     N solid alum: Required number of bag of aluminum sulfate solid: approx. ___bags 

      (N solid alum = W solid alum / 50kg) 

     Required water for solution: ____-____=_____ kg 

     H: Water level in solution tank required for above: _____/(___ 3)= ______m 

     Procedure for making solution 

     1. Put the water into the solution tank up to depth of ___m 

     2. Put ____ bags of solid aluminum sulfate in to solution tank 

     3. Keep the solution in above status for 1 hour 

     4. Start an agitator for dissolving tank 

     5. Keep running the agitator for 1 hour. 

     6. Stop the agitator. 
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2-2. Calculation formula for dosing flow rate 

Calculation formula for dosing flow rate is as follows: 

Dosing flow rate (m
3
/h)

= Raw water flow rate (l/sec) x 60 60 x Dosing rate (mg/L) x 1/Dd (kg/L) X 1/1000000

2-5. Response time to adjust dosing flow rate when raw water flow rate is changed 

Alum dosing flow rate should be changed simultaneously with change of raw water flow rate. 

And time of delay to be changed will be acceptable as following; 

� In case of increase the dosing flow rate: Within 3 min 

� In case of decrease the dosing flow rate: Within 5 min 

3. Operation under normal condition 

3-1. Startup and shutdown procedures 

(1) Receiving of liquid alum 

Refer to Flow Chart 

(2) Transfer of liquid alum 

Refer to Flow Chart  

(3) Dilution of alum solution  

Refer to Flow Chart  

(4) Dosing and adjustment of alum solution 

Refer to Flow Chart  

 Refer to characteristics graph of dosing pump 

3-2. Monitoring and visual check 

Monitoring and visual check should be conducted to confirm the proper dosing of alum.  

Check list should be required to ensure the confirmation.  Details and frequency for 

monitoring and check should be referred to O&M schedule. 

(1) Alum solution tank 

� Liquid level in each tank 

� Leakage from tanks, valves and connection parts 

� External damage and corrosion 

(2) Alum dosing device 

� Dosing flow rate 

� Leakage of alum from pumps 

� External damage and corrosion 

(5) Pipe and valve 

� Leak from valves and connection parts 
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� External damage and corrosion 

3-3. Operation procedures for control of facility 

Controlled item is dosing flow rate of alum. Dosing flow rate of alum is controlled by 

changing adjustable dial of stroke length manually. 

Controlled alum flow rate is not able to monitor. Hence, accuracy of alum dosing flow rate 

have to be checked periodically. Accuracy check is conducted by validation that difference 

between consumed solution volume and integrated volume calculated by dosing flow rate of 

metering pump. If difference of above mentioned will be 10% or more, pump and/or level 

meter for solution tank should be checked and took maintenance if necessary. This accuracy 

check is called as calibration activity. 

4. Operation under unusual condition 

Prospective troubles and trouble shootings are as follows: 

(1) Trouble in the common activity 

� Observation of leakage 

� Observation of external damage or corrosion 

(2) Trouble in the activity of storage 

� Waste of aluminum sulfate solution  

� Unusual reducing of storage volume 

(4) Trouble in the activity of adjusting of dosing 

� Clogging of inside of pipe or valve 

� Clogging of flow meter 

� Insufficient of dosing 

� Overflow from upper tank or dosing tray of dosing device 

� Waste of dosing tank or upper tank of dosing device 

� Damage of the control valve 

� Leak of alum 

5. Reports and records 

5-1. Records 

Records should include the following: 

(1) Daily record 

� Dosing rate and flow rate of alum 

� Raw water flow rate into the each distribution shaft 

� Solution level  

� Alum storage tanks 
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� Alum dosing tanks 

� Concentration of alum 

(2) Other record 

� Concentration of solution 

� Check list for daily monitoring and check 

5-2. Reports 

Reports should include the following: 

(1) Consumption data of alum 

� Weight of alum used each 24-hour period during a month 

� Total weight of alum used for a month 

� Average weight of alum dosed during a 24-hour period for a month 

� Maximum weight of alum used during any 24-hour period during a month  

� Minimum weight of alum used during any 24-hour period during a month 

(2) Recommendation on facility 

� Rehabilitation and upgrading 

� Repairing 

� Replacement 

� Additional facility 

� Spare parts should be stored 

(3) Recommendation on modification of the criteria 

(4) Recommendation on training for persons 

(5) Recommendation on review of O&M plan 

(6) Supplying of materials for review of water quality control plan 
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Plant Name: 

El Sadat W.T.P.
Title 

Alum Dosing Facility 
SOP TAG No. 

SDT-WTP13-MT

1. Introduction 

Chemical of alum solution is high corrosive acid liquid. This is key point for maintenance 

activities of alum dosing facility. We should avoid leak of alum and if it leaks it is necessary 

to act early detection and rapid response of repairing. And after repairing, clean up around 

leaked area by water and clean away moisture to keep drying by cloth. 

Character of alum solution as cloggy solution, is another key for maintenance. Alum solution 

will be clogged inside of pipe by using for long time. We should clean away and remove it 

periodically. We also must clean and remove the precipitations on the bottom of tanks such as 

storage tank or dosing tank. 

2. Criteria for maintenance 

Criteria for maintenance are shown as follows: 

(1) Inspection interval for facility or parts should be inspected 

(2) Acceptable limit value for using (Confirmation of expiry date of Alum) 

(3) Interval for replace of facility or parts 

3. Maintenance activity 

3-1. Facilities for maintenance 

(1) Alum storage tank 

(2) Alum transfer pump 

(3) Alum dosing tank 

(4) Alum dosing device 

(5) Compressor for mixing of alum solution in alum dosing tank 

(6) Pipes and valves 

3-2. Maintenance activity 

Maintenance activity consists of four (4) kinds of works as follows:

(1) Monitoring and check during working 

(2) Inspection 

(3) Evaluation and analysis regarding result of inspection 

(4) Repair or replacement including check after the evaluation 

Monitoring, check and inspection should be conducted to judge necessity of recovering 

activity such as adjustment, repairing or replacing. 
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3-2-1. Monitoring and visual check 
Monitoring and check should be conducted to keep the facility in satisfactory condition 

during operation. Satisfactory condition in the alum dosing facility is required following 

conditions;

� Alum dosing flow rate is kept in required amount. 

� Alum dosing flow rate should be able to change in required variable range. 

� A foreign substance does not exist in the solution 

� Unusual over flow does not happen. 

� Concentration of solution is kept in required condition. 

� Solution level in a tank is kept in satisfactory condition. 

� Time of transfer of solution does not exceed the time in usual condition. 

� Leak of alum does not exist. 

3-2-2. Inspection 
Inspection should be conducted to ensure that facility should go on with satisfactory working. 

Inspection should be required not only by external check but internal check of the facility. In 

inspection the facility should be looked closely at parts especially to check that everything is 

satisfactory. 

Inspection should be conducted periodically and frequency of inspection will be different 

from characteristics of facility or parts by importance, load in working, and possibility of 

occurring of trouble, and so. 

3-2-3. Evaluation and analysis regarding result of inspection 
Evaluation should be conducted by suitable point of view such as cost performance and risk 

assessment and time in working. Hence, preparation of the spare part should be needed before 

maintenance activity. Time of replacing of the part should be recognized by the record of 

maintenance. Early detection of unusual condition and rapid recovery may lead to the 

elongation of the facility life. 

3-2-4. Recovery after inspection 
Alum dosing facility cannot stop anytime in working of water treatment. When recovery 

action will be needed after inspection, preparation for recovery without stop of alum dosing 

should be planned such as temporary piping. Prospective recovery action will be following; 

� Change or cleaning of valve or strainer 

� Change or cleaning of pipe 

� Cleaning in the tank 

� Repair of leaked part or damaged part 

� Cleaning of the flow meter 

� Repaint to prevent corrosion 

� Replacement of equipment 
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4. Recovery from unusual condition after maintenance activities 

4-1. Expected troubles and trouble shootings 

4-1-1. Unusual condition of facilities and actions for remedy of process control 
Expected unusual conditions are shown below: 

� Leak of alum 

� Dosing flow rate is unable to control 

� Alum is not dosed 

� Alum solution is not supplied to alum dosing device from dosing tank 

� Alum solution is not transferred to dosing tank from storage tank 

5. Reports and records 

5-1. Records 

5-1-1. Records for maintenance 
Records for maintenance of alum dosing facility should include the following: 

� Alum storage tank 

� Alum transfer pump 

� Alum dosing tank 

� Alum dosing device 

� Pipes and valves 

� Alum storage tank 

� External condition 

� Corrosion, leak and so on 

� Other items 

� Alum transfer pump 

� External condition 

� Corrosion, leak and so on 

� Other items 

� Alum dosing tank 

� External condition 

� Corrosion, leak and so on 

� Other items 

� Alum dosing device 

� External condition 

� Corrosion, leak and so on 

� Sealing of inlet valve with ball tap for attached tank 

� Other items 

� Pipes and valves 

� Leak of alum solution 

� Looseness of connection part in piping 

� Other items 
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5-1-2. Records of recovery 
Records of recovery work after monitoring and check should include the following: 

� Results of recovery work of adjustment, repairing and replacement 

� Stop position of inlet valve with ball tap for attached tank 

� Results of recovery work of repairing 

� Name of facility and name of part including a No. of facility 

� Indication of location of part in facility by drawing or sketch 

� Reason of repairing 

� Date of repairing 

� Name of person in charge of repairing work 

Contents of records are the same as those of repair work, but the word of “repair” should be 

changed to “replacement”. 

5-1-3. Results of inspection 
Records of inspection should be required as the records of monitoring and check. 

5-2. Reports 

Reports should include as follows: 

5-2-1. Report for recommendation 
(1) Rehabilitation 

� Repairing or replace 

� List of spare parts that should be required to stock in the plant 

� For supplementation 

� For proposal of newly additional parts 

(2) Upgrading of facility or system 

� Change of capacity, material, and other specifications 

� Addition of facility 

� Modification of facility or system 

� Proposal of preventive maintenance activity to be needed 

4-2-2. Report of maintenance activity 
(1) Annual report 

� Repairing and replace for each facility 

� Trouble and accident 

� Result of corrective maintenance 

� List of consumed spare parts in a year 

(2) Corrective action to prevent the trouble or accident 
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Operation and Maintenance Schedule 
D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, AN: As needed 

Name of Facility 
             Frequency 

D W M 3 M 6 M Y AN.

1.Liquid Alum S Tank 
1-1.Check liquid level in duty and in standby  

1-2.Check tank and valves for leaks 

1-3.Check waste in the tanks       

1-4.Inspect tank inside for corrosion, waste        

1-5.Inspect tank outside for corrosion      

1-6.Inspect specifications of liquid alum       

2.Alum Dosing Pump 
2-1.Check oil leakage 

2-2. Inspect pump inside for corrosion, waste       

2-3. Inspect pump outside for corrosion   

2-4. Discharge pressure 

2-5. Set value of adjustable dial for stroke length  

2-6. Noise, vibration and temperature of pump and 

motor 

2-7. Leakage of solution from pump 

2-8.Calibaration

3. Alum Solution Agitator 
3-1.Damage of shaft and paddles        

3-2.Leakage of lubrication oil        

3-3.Noise, vibration and temperature of pump and 

motor 

       

3-4.Addesion of foreign substances to shaft, paddle        

4. Pipe and valve 
4-1.Damage and leakage        

4-2.Clogging inside of pipe      

Plant Name: 

El Sadat W.T.P.
Title of SOP: 

    Alum Dosing Facility 
SOP TAG No. 

SDT-WTP12-OP
Kind of Doc. 

O & M Schedule 
Title of Document 

 O & M Schedule
Document No. 

SDT-WTP13-OPSC-01
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1. Purpose 
This flow chart provides to know procedures on alum dosing control. 

2. Application 
Required Steps for Control of Alum Dosing Quantity 

3. Preparation 

STEP 0 

Plant Name: 
Sadat W.T.P.

Title 

Alum Dosing Facility – Alum Dosing Control
SOP TAG No. 

SDT-WTP13-OPFC-01

Confirm raw water flow rate in L/sec or m
3
/day Raw water flow meter 

Raw water pump numbers in 

working 

STEP 1-1
Confirm level of solution of dissolving tank in cm 

Confirm density of solution in solution tank in kg/l 

No,1 tank 

No.2 tank 

No.3 tank 

STEP 1-2
Check condition of valves attached to dissolving tank, in 

opened or closed

No,1 tank 

No.2 tank 

No.3 tank 

STEP 1-3
Check condition of valves around distribution basin, in 

opened or closed 

STEP 2. Start the Dosing 
Open the valves around dosing pump 
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Set the Control Target: 

Alum flow rate in m
3
/h

Measure the flow rate: 

Read adjustable dial of 

dosing pump 

Order the flow rate change Adjust flow rate to the 

control target 

Change  adjustable dial of 

dosing pump 

Type of Alum dosing facility is manually controlled. 

STEP 3. Control the Dosing 
Calculate alum dosing flow rate in m

3
/h for target flow 

rate of alum 

Followings need to calculate 

� Raw water flow rate, 

dosing rate 

� Density and concentration 

of alum solution will be 

dosed  

� Density 1.05 

1. Raw water flow rate 

Q: Flow rate (m
3
/day)or (L/s) 

2. Alum dosing flow rate 

V: Flow rate (m
3
/h) 

3. Refer to graph for calculation  of alum dosing flow 

rate

Open outlet valve and dosing valves in alum dosing pipe 

line 

Open outlet valve and dosing valves for alum dosing 

pump 

Confirm and read adjustable dial of alum dosing pump 

Refer to graph of relation between indication of 

adjustable dial and dosing flow rate of dosing pump 
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SAD WTP 17-01 M.V Switch Gear   SAD WTP 17-06 Cabling 

SAD WTP 17-02 Power Transformers SAD WTP 17-07 Earthing System 

SAD WTP 17-03 Generator and ATS system SAD WTP 17-08 Batteries system  

SAD WTP 17-04 0.4KV Main Switch Gear SAD WTP 17-09 Reactive Power Control 

SAD WTP 17-05 Low voltage Motors SAD WTP 17-10 General lighting 

1. Introduction 
The 11KV medium voltage panel is consisting of 6 cells as follows.  

Cell No.1: income feeder (1)  

Cell No.2: Outcome to transformer no.1 (11/0.4KV) 

Cell No.3: Bus coupler 

Cell No.4: Bus riser 

Cell No.5: Outcome to transformer no.2 (11/0.4KV) 

Cell No.6: income feeder (2) 

The details of the medium voltage panel is described below 

Panel�Name:�Medium�voltage�panel� � Location:�T.W.P.�building�

cell� Description� Rating�of�C.B.� income/outcome�feeder

Cell�1�
Outcome�of�Trans.� No.1� (3�MVA,�

11/0.4�KV)� 630A,�500�MVA,�12KV.
(3*240�mm2�Cu)�XLPE/PVC

Cell�2� Income�Feeder�No.1�(11�KV)� 630A,�500�MVA,�12KV. (3*240�mm2�Cu)�XLPE/PVC

Cell�3� Bus�Coupler� 630A,�500�MVA,�12KV. (3*240�mm2�Cu)�XLPE/PVC

Cell�4� Bus�Riser� �� ��

Cell�5� Income�Feeder�No.2�(11�KV)� 630A,�500�MVA,�12KV. (3*240�mm2�Cu)�XLPE/PVC

Cell�6�
Outcome�of�Trans.� No.2� (3�MVA,�

11/0.4�KV)� 630A,�500�MVA,�12KV.
(3*240�mm2�Cu)�XLPE/PVC

Each cell is consisting generally from the following parts: 

Plant Name: 

   EL SADAT 
Title of SOP: 

Medium Voltage Panel (M.V.P) 
SOP TAG No. 

SAD-WTP17-01 OP

Issued  Developed by  Signature

Revised  Approved by  Signature

Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 

income 

feeder

(1)

outcome 

to trans. 

No.1

Bus

Coupler

Bus

Riser

outcome 

to trans. 

No.2

income 

feeder

(2)

S2.6-105
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� The medium voltage circuit breaker (SF6) 

� Potential and current transformers 

� Earthing switch 

� Protection and measuring devices 

� Bus bar cabinet 

� Control cabinet 

� Enclosure

2. Features of M.V.P. 

  2-1. Function of M.V.P.

The 11 KV medium voltage panel is responsible for feeding the electrical 

transformers (No.1 and No.2) either from the Income feeder No. 1 or Income feeder No. 2  

It also protects the electrical system when any electrical fault happens in the transformers. 

2-2. Relations between other processes 
It plays an important role since it links the income feeder and the transformers. Any miss 

operation of the medium voltage panel may lead to supply outage, which lead to the 

stopping of part or whole of the plant. 

3. Criteria for operation 

 The operation of the 11KV medium voltage panel is depend on 

 3-1. Availability of the income feeder supply 

The operation of the medium voltage panel depends on which feeder is energized. 

 3-2. Maintenance Schedule 

The selected operation strategy should not contradict with the maintenance schedule. 

There are three operating strategies for the medium voltage panel listed as below   
1. Income feeder No.1 supplies the entire load, while income feeder No.2 is standby  

2. Both Income Feeders No.1 and No.2 share the entire loads. 

3. Income feeder No.2 supplies the entire load, while income feeder No.1 is standby. 

Income Feeder 
No.1

Bus Coupler Income Feeder 
No.2

1 ON ON OFF 

2 ON OFF ON 

3 OFF ON ON 
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4. Operation under normal conditions 

The normal condition means that the power is supplied to the facility from the electric 

company (either from feeder No.1 or feeder No.2)  

  Procedure of changing the operating strategy: 

  The procedure depends on the current and the new operating strategy  

For examples: 

4.1 Switching from strategy No.1 to strategy No.2 

1. Switch off the bus coupler 

2. Switch on the income feeder No.2 

2.2 Switching from strategy 1 to strategy3 

1. Switch off the income feeder no.1  

2. Switch on the income feeder no.2 

2.3 Switching from strategy 2 to strategy3 

1. Switch off income feeder no.1 

2. Switch on the bus coupler 

Note:

The change between the operating strategies should be done only when the operating
income feeder is shutting down, since the change of the operating strategy may lead to 

shutdown of the facility. 

5. Operation under up normal conditions

Up normal conditions means that the two income feeders are shutting down and the power is 

supplied from the diesel generator. 

In this case the operating procedure will be as follows:  

1. Be sure that the C.B. of the two income feeders are OFF 

2. Start the generator unit according to the procedure mentioned in the generator sop 

documents 
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Plant Name: 

 EL SADAT 
Title 

Medium Voltage Panel (M.V.P) 
SOP TAG No. 

SAD-WTP17-01 MT

Issued  Developed by  Signature

Revised  Approved by  Signature

SAD WTP 17-01 M.V Switch Gear   SAD WTP 17-06 Cabling 

SAD WTP 17-02 Power Transformers SAD WTP 17-07 Earthing System 

SAD WTP 17-03 Generator and ATS system SAD WTP 17-08 Batteries system  

SAD WTP 17-04 0.4KV Main Switch Gear SAD WTP 17-09 Reactive Power Control 

SAD WTP 17-05 Low voltage Motors SAD WTP 17-10 General lighting 

1. Criteria for maintenance 

The maintenance should be conducted by the electrical company according to the 

maintenance schedule SAD-WTP17-01 MT

2. Maintenance activity 
Inspection, checking, monitoring, recording, calibration, testing and replacement should be carried 

out to keep the switch gear as per initial running after the commissioning process.      

  Maintenance activity consists of the following activity:  

� Monitoring and recording activity 

� Defected parts replacement 

� Routine maintenance 

2.1 Monitoring and recording
This includes the daily visual inspection and general observation of the unit. This is 

accompanied by recording activity for all the parameters which judge the condition of 

the unit such as volt, ampere, power, tripping… 

Monitoring and recording should be conducted according to the attached sheet 

SAD-WTP17-01 QC 01. 

2.2 Defected parts replacement 
By analyzing the data of recording and inspection activity, the maintenance engineer 

can decide the required corrective maintenance either repair or replacement of defected 

parts.  So spare parts which are recommended by the manufacture of each switch gear 

should be available in the plant stores. The content of this list of the spare parts should 

be taken in account to be purchased for a certain period to be available in the plant stores 

once needed.   
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2.3 Routine maintenance 
      The routine maintenance is consisting of groups of individual steps which are classified 

to be done in certain periods as shown in maintenance schedule SAD-WTP17-01 MT.

3. Reports 

3-1. Routine maintenance report:  
The activities of routine maintenance which conducted according to the maintenance schedule 

should be reported according the format SAD-WTP17-01 QC03

3-2. Trouble History report:  

Troubles happened during the operation of the medium voltage panel should be 

collected in trouble history sheet SAD-WTP17-01QC04 
One of the important troubles in medium voltage panels is the tripping of the medium voltage 

circuit breaker due to fault occurrence. This type of troubles should be recorded and counted 

since when fault happens a high fault current will flow in the circuit and the circuit breaker 

will trip this current by moving the moving contact fare from the fixed contact, this will cause 

arc between them and a high temperature will be generated. This high temperature may cause 

dangerous fused beads on both the moving and the fixed contacts. According to that fact, we 

have to count such circuit breaker trips due to actual fault clearance, as for medium voltage 

circuit breaker, an immediate inspection on both the main and fixed contacts of the circuit 

breaker should takes place after 3 fault tripping.  

The schedule SAD-WTP17-01QC02 is used to record the tripping times of the circuit 

breaker. 
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Maintenance schedule SAD-WTP17-01MT: 
D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1. Check panel indicators and check for noise 
1-1. Check the ON and OFF indicating lamps of the 

circuit breaker (Green lamp is lighted on when C.B. is 

ON and red lamp is lighted when C.B. is OFF) 

      

1-2. Check the voltage and current meters       
1-3. Notice any unusual noise        
1-4. Notice any unusual overheating to different parts 

of the panel  
      

2. Check SF6 gas pressure. Refill if necessary.       

3. Assure that all washers, catterpins and all nuts 
are secured

       

3-1.In the truck of the circuit breaker       

3-2.Inside the switch gear        

3-3 Grease the mechanical parts of the circuit breaker 

mechanism 

   

3-4Using air blower, remove the dust from C.B. parts     

4. Check the supporting insulator   
4-1. Visual check that there is no cracks or hair cracks 

or any mechanical damage 

    

5. Check control unit  
5-1.Check all wiring connections in the control 

cabinet.

    

5-2. Observe the loose connection – secure if exist     

5-3. Clean with air blower          

6. Complete overhaul of the circuit breaker      

6-1. Check the fixed contact of the circuit breaker      

6-2. Check the moving contact of the circuit breaker      

6-3.Check the dielectric strength of the insulating 

parts

     

6-4. Check the load spring motor.       

6-5. Check all mechanical parts       
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Plant Name: 

El SADAT 
Title 

Power Transformer 
SOP TAG No. 

SAD-WTP17-03OP

Issued  Developed by  Signature

Revised  Approved by  Signature

SAD WTP 17-01 M.V Switch Gear   SAD WTP 17-06 Cabling 

SAD WTP 17-02 Power Transformers SAD WTP 17-08 Earthing System 

SAD WTP 17-03 Generator and ATS system SAD WTP 17-09 Batteries system  

SAD WTP 17-04 0.4KV Main Switch Gear SAD WTP 17-11 Reactive Power Control 

SAD WTP 17-05 Low voltage Motors SAD WTP 17-12 General lighting 

1. Introduction 

In El Sadat Facility there are two step down transformer 3MVA 11/0.4 KV 

2. Features of process 

2-1.Function of process 

 The transformers in El Sadat plant are used to convert 11KV to 0.4KV which 

required by the loads of the plant. 

2-2. Relations between other processes 

 The transformers are used to link the medium voltage panel to the low voltage panel.  

3. Criteria for Operation 
To decrease the power consumption and power losses in transformers and in the same 

time increasing the life time of them the criteria of operation is based on switching between 

each two transformers such that one of them is in operation and the other is standby. This 

criteria also make the transformer working near its maximum efficiency (max. efficiency 

happens when the transformer load is near 80% from its rated load) 

The standby transformer should be disconnected from its primary and secondary. The 

switching between the transformers should be done every 1 month. The switching between 

T. No.2

Medium voltage panel (MVP)

Main low voltage panel 

T. No.1 
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the transformers in ElSADAT-WTP is conducted according the operational table 

SAD-WTP17-02OP01.

Trans. No.1  Trans. No.2 

ON OFF 

OFF ON 

4. Operation under normal condition 

4.1 Procedure for switching between the two transformers: 

 For example if the transformer No.1 was in operation and transformer No.2 was standby 

and it is required to interchange between them. 

The switching sequence will be as follows. 

1-Switch off the main pumps (treated and raw water pumps)  

2-Switch off the transformer No.1 from main low voltage panel MLVP then from the 

medium voltage panel MVP. 

3-Switch on the stand by transformer (Trans. No.2) from the 11KV medium voltage panel 

(MVP) then from the 0.4 KV panel (MLVP). 

4-Ensure that the bus coupler is connected 

5. Operation under up normal condition

In case that one of the operating transformer is tripped due to any fault, the standby 

transformer will replace it according the following steps 

1. Ensure that the faulted transformer is disconnected from both panels (MVP& MLVP)  

2. Switch on the stand by transformer from the MVP (11KV panel) then from the MLVP 

(0.4 KV panel) 

3. Ensure that the bus coupler is switched on. 

11/0.4KV Transformers
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Plant Name: 

SADAT 
Title 

Power Transformer 
SOP TAG No. 

SAD-WTP17-02 MT

Issued  Developed by  Signature

Revised  Approved by  Signature

SAD WTP 17-01 M.V Switch Gear   SAD WTP 17-06 Cabling 

SAD WTP 17-02 Power Transformers SAD WTP 17-08 Earthing System 

SAD WTP 17-03 Generator and ATS system SAD WTP 17-09 Batteries system  

SAD WTP 17-04 0.4KV Main Switch Gear SAD WTP 17-11 Reactive Power Control 

SAD WTP 17-05 Low voltage Motors SAD WTP 17-12 General lighting 

1. Construction

The main parts of the transformers are:  

� The primary winding 

� The secondary winding 

� The metal tank 

� The oil 

� The oil reservoir   

� The radiators 

� The Buchholz relay 

� Oil level indicator 

� Tap changer 

� insulators & bushings 

� Silica jell 

2. Maintenance activity 

Inspection, checking, monitoring, recording, calibration, testing and replacement should be carried 

out to keep the power transformer as per initial running after the commissioning process.      

  Maintenance activity consists of 4 kinds of working as follow: 

1- Monitoring, checking and recording 

2- Evaluate and analyze results of monitoring and inspection 

3- Recovery e.g., repairing, replace, supply or change of defected parts. 

4- Routine maintenance. 

2.1 Monitoring, checking and recording
Activity of Monitoring, checking and recording should be done according to the 

maintenance schedule, SAD-WTP17-02MT.  
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2.2 Evaluate and analyze results of monitoring and inspection 
Generally, from the monitoring and visual inspection we can recognize the corrective 

actions needed for the efficient operation of the transformer  

2.3 Routine maintenance 
     This is the most important item we have to follow to keep the power transformer unit as    

much as possible close to initial running of the system after the commissioning process. 

The routine maintenance is consisting of groups of individual steps which are classified 

to be done in certain periods according to SAD-WTP17-02 MT.

   

3. Report and record 

3-1.Record

The Activity of monitoring and visual check should be recorded in the recording sheet 

SAD-WTP17-02QC01 and SAD-WTP17-02QC02.

3-2. Report 

3-2-1. Routine maintenance report:  
The activities of routine maintenance should be reported according the format 

SAD-WTP17-QC02

3-2-2. Trouble History report:  
Troubles meaning is not only damage may occur in the transformer but also trouble means 

that the power transformer does not accept the command of the desired operation due to any 

problem in the control circuit. It is useful to describe such problems if happened for each 

transformer to help the maintenance engineer to recognize the system and to solve the trouble 

occurred. 

Troubles happened during the operation of the transformer should be collected in trouble 

history sheet SAD-WTP17-QC03
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Operational and Maintenance Schedule (SAD-WTP17-02MT) 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1.  Record current and voltage readings 
2-1.Record primary and secondary voltage       
2-1.Record primary and secondary current       
2. Check for excessive noise      
3. Inspect silica jell
3-1. Inspect the orange color of the silica jell. Change 

or dry it if its color changed to white color. 
     

3-2. Inspect for oil in silica jell, change if exist.      
3-3. When silica is contaminated with oil, reduce 

the oil level by reasonable amount form the reservoir 

tank

     

4. Check oil level  
4-1.check that the oil level is between the sign of 20C 

and Max. Sign– refill with fresh oil if required. 

    

4-2.The oil level must not exceed the maximum at 

full load running.  

    

5. Check for oil leakage 
5-1. Check the oil leak from radiators, tank and oil 

discharge valve.  

   

6. Inspect and clean bushings
6-1. Check the medium voltage and low voltage 

insulator from any cracks 

    

6-2. clean both bushings     
7.Clean and inspect transformer surface and 
radiators
7-1. Clean with suitable sateen, the transformer 

surface and radiators 

    

7-2. Inspect the transformer surface and radiators 

from any mechanical damage 

    

8. Tighten all bolts and nuts of the transformer 
surface 

    

9. Check oil dielectric strength 
9-1. Check the oil dielectric strength by the use of oil 

tester.  

     

10. Check earthing connection 
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4. Tools required for routine maintenance 
1) Air blower  

2) Bellows

3) Open & Closed Wrenches 

4) Avometer   

5) Megger 5000 volt DC 

6) Megger 500 volt DC 

7) Air dryer 

5. Materials required for routine maintenance 
1) Sateen 

2) Transformer oil 

10-1.Check and tighten the connection between 

earthing conductor and the transformer tank.  

     

10-2.Measure the earthing resistance      

11. Tap changer 
11-1. Inspect condition of external tap changer drive 

shaft, tighten all couplings and bolted connections  

     

11-2. It is important to perform a complete tap 

changer (electrical operation) from highest to lowest 

step and back to the position it was found in, this 

action will clean all internal contacts of the tap 

changer

     

12. Check M.V & L.V cables terminal 
connections (clean and tighten)

     

13. Oil filtration 

13-1. when the dielectric strength of the oil is lowered 

use small oil treatment plant, treat the oil of the 

transformer by heating under vacuum 

   

13-2. Re check the oil dielectric strength       

14. Measure both the primary and secondary 

phase resistance 

   

15. Measure the winding insulation resistance 

15-1. Measure the insulation resistance between short 

circuit primary to short circuit secondary 

     

15-2. Measure the insulation resistance between short 

circuit primary to earth 

     

15-3. Measure the insulation resistance between 

short circuit secondary to earth 
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Plant Name: 

El SADAT W.T.P.
Title 

Emergency Generator 
SOP TAG No. 

SAD-WTP17-03OP

SAD WTP 17-01 M.V Switch Gear   SAD WTP 17-06 Cabling 

SAD WTP 17-02 Power Transformers SAD WTP 17-08 Earthing System 

SAD WTP 17-03 Generator  SAD WTP 17-09 Batteries system  

SAD WTP 17-04 0.4KV Main Switch Gear SAD WTP 17-11 Reactive Power Control 

SAD WTP 17-05 Low voltage Motors SAD WTP 17-12 General lighting 

1. Features of process 

1-1. Function of process 

The function of emergency generator is to provide the electrical power to the water treatment 

facility, i.e. the emergency generator is the power supply unit for blackout. The purpose of the 

emergency generator is the equipment in order to secure the electrical power for a minimum 

of facility operation for produce the drinking water in the facility.    

1-2. Impacts of process 

The emergency generator is used in only emergency situation, and it has independent function 

different from the water treatment process.  

The emergency generator has to operate in emergency situation and provide the electrical

power certainly in emergency. Therefore the periodical operation, despite the normal 

condition, should be required in order to secure the function and reliability of the equipment 

to avoid the fault of the operation in that case. 

1-3. Relations between other processes 

(1) Operation object b the emergency generator 

Existing generator covers 50% of the required power to the facility, in order to avoid damage 

of the generator or electrical facility in the plant. 

2. Criteria for operation 

2-1. Operation Method 

Emergency generator operates by manual operation. 

Emergency generator starts and stops by switch on-off operation at the generator or the 

independent control panel after the detection of emergency situation, such as blackout.  
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2-2. Monitoring-required items  

Monitoring-required item during the generator operation is as follows; 

� Generating output power and generating voltage 

� Temperature and pressure of cooling water 

� Lubricant pressure 

� Starting and stopping time  

From start to top speed: Approx.. 10 sec. 

To Full load: Approx.. 10 sec. 

Total time: Approx. 20 sec. 

� Rotating speed and periodicity 

2-3. Periodical commissioning 

In order to avoid the fault operation in emergency situation, function and reliability of the 

generator should be checked by periodical commissioning. Commissioning should be 

conducted more than 30 minutes by actual load or dummy load.

3. Operation condition 

3-1. General Start-up procedures 

3-1-1. Start-up 
General start-up procedure for the emergency generator is as shown in following Chart. 

1- Check over engine. Check oil in engine, day 
tank and cooling water level 
� Above items should be checked 

periodically in preparation for the emergency 
case. 

2- Check that the generator main circuit breaker 
is switched off. 

Operate the engine unit by the starting of 
electrical motor. 

By engine ignition, shift up the gear and speed up 
the revolution 

1- Connect the Gen. CB in the generator panel 
then the Gen. CB in the main low voltage 
panel.

2- Start the load connection gradually. 
3- Check that the generator current does not 

exceed its rated value.  
4- Record Gen. power, current, voltage, 

frequency, power factor and starting time. 

Preparation

Engine starting 

Ignite the Engine 

Rated revolution 

Load connection 

1- Check that the generator output voltage and 

frequency reached their rated values. 
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3-1-2. Shutdown 
After restoration of power, stop the emergency generator operation and changeover the power 

source to commercial power. 

3-1-2-1 General Shutdown procedures: 
1. Turn of the loads gradually  

2. Disconnect the generator CB in the main low voltage panel then connect the 

transformer CB. 

3. Disconnect the generator CB in the generator panel. 

4. Keep the generator running for several minutes at no load to cool down before shut 

off. 

5. Turn off the generator. 

6. Record the stopping time.  

3-1-2-2 Emergency Shutdown.

If an emergency or up normal conditions happens during the operation of the 

generator, the generator can be turned off by pushing the emergency stop switch.  

3-2. Fuel storage system 

Emergency generator has fuel storage tanks for long-time operation. Emergency generator 

requires certain operation against the emergency situation, such as sudden blackout. 

Accordingly, emergency generator shall have fuel tanks. It is divided into 2 items, which are 

weekly tank and monthly tank, by the purpose of fuel provision. Run time of the generator is 

expected for 3 hours during blackout. The monthly tank having storage capacity of 90 hours, 

whose storage day is for 30 days, stores the fuel. Fuel is transferred to the daily tank. Then the 

daily tank having storage capacity of 21 hours, whose storage day is for 7 days, provides fuel 

to the emergency generator. 

3-3. Starting system 

Engine unit operates by the electrical starting mechanism. Power source of this mechanism is 

battery. Therefore the periodical check of battery charging is required as shown in the 

maintenance list.  

4. Operation under unusual condition 

4-1. Expected troubles and trouble shootings 

(1) Malfunctioning of starting mechanism 

(2) Engine revolution doesn’t reach to rated revolution 

(3) Shortage of output of power generation 
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(4) Abnormal heating of the engine 

(5) Sudden stoppage of the engine 

(6) Abnormal exhaust (Abnormal color of exhaust gas) 

Trouble shooting is attached at the close of this chapter.

4-2. Trouble in the past and cause, background and events for recovery 

- Trouble history - 
Table 1  Trouble Shooting for the Emergency Generator Operation 

No. Predicted Trouble Cause Remedy

1
Malfunctioning of 
starting mechanism

Low battery  Battery charge  

Breakage of starting motor  Repair or replacement of the 
equipment 

1) Shortage of fuel 

2) Aeration in a fuel pipe 

1) Provide a fuel 

2) Air release 

Breakage of the control unit Repair or replacement of control 
unit 

2
Engine revolution 
doesn’t reach to rated 
revolution

Clogging of fuel filter Drain and clean the fuel filter 

Malfunction of the electrical 
governor system and fuel injection 
pump 

Checking for the governor or 
injection pump or replacement 
of the equipment 

Aeration in a fuel pipe Air release 

Water mixing in a fuel pipe Change a fuel 

Using a fuel of low quality Change a fuel of good quality 

3
Shortage of output of 
power generation

Clogging of fuel filter Drain and clean the filter 

Malfunction of fuel transfer 
system composed of pump, nozzle 
and pipe 

Checking or replacement of 
each equipment  

Shortage of air-intake amount Clean the air filter 

Malfunction of the electrical 
governor system and fuel injection 
pump 

Checking for the governor or 
injection pump or replacement 
of the equipment 

Degradation of compression 
pressure by piston 

1) Replacement of the piston 
ring

2) Replacement of valve sheet 
and spring unit for air valves

3) Checking for the loosen of 
fixing bolts 

Overload Arrange the load properly 

4
Abnormal heating of 
the engine

Overload Arrange the load properly 

1) Shortage of cooling water  1) Checking for the amount of 
cooling water 
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No. Predicted Trouble Cause Remedy

2) Leakage from the radiator 2) Checking or replacement of 
radiator

1) Shortage of lubricant 

2) Using lubricant of low quality

3) Degradation of lubricant 
feeding pressure 

1) Refill the lubricant 

2) Change of lubricant of good 
quality 

3) Checking or replacement of 
lubricant feeding pump 

5
Sudden stoppage of 
the engine

Lack of a fuel  Refuel 

Aeration in a fuel pipe Air release 

Breakage of electrical governor 
system 

Replacement of governor 
system 

6
Abnormal exhaust 
(Abnormal color of 
exhaust gas)

Overload or light load Arrange the load properly 

Using a fuel of low quality Change a fuel of good quality 

1) Shortage of lubricant 

2) Degradation of lubricant 
feeding pressure 

1) Refill the lubricant 

2) Checking or replacement of 
lubricant feeding pump 

Note)
These troubles should be detected during periodical commissioning. In case that trouble is detected, it 
should be remedied as soon as possible in preparation for the emergency situation. 

SAD-WTP17-MT Revised version Issued date Page  1of 5 

Plant Name: 

El SADAT W.T.P.
Title 

Emergency Generator 
SOP TAG No. 

SAD-WTP17-03MT

SAD WTP 17-01 M.V Switch Gear   SAD WTP 17-06 Cabling 

SAD WTP 17-02 Power Transformers SAD WTP 17-08 Earthing System 

SAD WTP 17-03 Generator  SAD WTP 17-09 Batteries system  

SAD WTP 17-04 0.4KV Main Switch Gear SAD WTP 17-11 Reactive Power Control 

SAD WTP 17-05 Low voltage Motors SAD WTP 17-12 General lighting 

1. Component of the Generator 

The generator consists of two (2) main components as engine unit and generation unit.  

Auxiliary components generally include the following systems for the following services: 

� Fuel feeding system 

� Lubricant feeding system 

� Starting mechanism 

� Air-intake and exhaust system 

� Cooling water circulation system 

Maintenance activity for the emergency generator should be conducted to main components 

and auxiliary components. 

2. Criteria for maintenance 

The emergency generator is installed in preparation for the emergency situation, such as 

sudden blackout, and it provides electrical power to the equipment and security apparatus in 

above situation. 

Therefore the emergency generator is one of most important facility to avoid the expansion of 

accidents or disasters. 

Although the maintenance work for the emergency generator is neglected because it is resting 

the operation in normal condition in a facility, periodical maintenance is required more than 

the equipment operating in normal condition, in order to fulfill the function in emergency 

situation. 

3. Maintenance activity 

Periodical check and commissioning should be required to keep the generator in proper 

working. Maintenance activity shown herein means activity for the routine maintenance.   

Maintenance activity consists of two (2) kinds of working components as follows: 

(1) Daily external checking 

(2) Periodical commissioning 
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3-1. Inspection and maintenance

Inspection and maintenance item is as shown in following table. 

Table 1 Inspection and maintenance List

Classification 
Objective

system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Regular
Check

Appearance Deterioration ��     

Oil leakage �     

Water leakage  �     

Fuel capacity in a service tank �     

General
condition 

Abnormal vibration     �

Abnormal odor    �

Abnormal noise    �

Abnormal temperature    �

Abnormal revolution    �

Abnormal pressure    �

Indication of gages    �

Starting
mechanism 

Check the battery capacity �    

Check the electrolyte density 

of the lead acid battery.  
�   

Check the electrolyte level. 

Refill if necessary.  
�   

Remove any salts created at 

the battery pins. 
�   

Check the cables of the battery 

and cable leads. 
�   

Check the cable connection 

between battery and starter. 
�   

Check the integrity and the 

output voltage of the battery 

charger. 

�   

Fuel feeding 
system 

Fuel capacity    �

Abnormal heart of fuel pump    �

Fuel pressure     �

Filter cleaning    �

Fuel consumption    �
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Classification 
Objective

system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Lubricant
feeding system 

Lubricant leakage    ��

Lubricant pollution    �

Lubricant pressure     �

Filter cleaning    �

Cooling water 
circulation
system 

Leakage from cooling water 
pipe

�

Cooling water temperature    �

Function of cooling water 
pump 

�

Leakage from radiator and 
water tank 

�

Air-intake and 
exhaust system 

Color of exhaust gas  
�

Generator Use air blower and sateen to 
remove dust from the exterior 
of generator unit.  

�

Check for excessive vibration, 
noise and temperature. 

�

Check the operation of all 
measuring devices (voltmeter, 
ammeter and frequency 
meter). 

�

Check all indicating lamps. 
Replace if required 

�

Check all alarms on the control 
panels.

�

Tighten all bolts and nuts 
inside generator panel 
(terminals of power and 
control cables). 

�   

Inspect for corrosion and 
remove it by suitable emery.  

�   

Open the two side shields of 
the exciter unit. Use air blower 
to clean the stator winding, 
rotor winding and diodes.  

�   

Check and clean the control 
panel, relays and circuit 
breaker. 

�   

Check the integrity of all 
control fuses. Replace if 
required.

�   
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Classification 
Objective

system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Check the emergency stop of 
the generator. 

��   

Check earthing connection. 
Tighten all bolts and nuts in 
the earthing circuit.  

�   

Check the operation of the fuel 
pump motor. 

�   

Check the continuity of 
earthing loop. 

�

Check the calibration of all 
meters 

�

Check the generator 
protections (over voltage, 
under voltage,….) 

�

Check operation and setting of 
sequence timers. 

�

Periodical
Maintenance

Fuel feeding 
system 

Condition of fuel pump (oil 
capacity) 

�

Condition of fuel injection 
system 

�

Lubricant
feeding system 

Refilling or exchange of 
lubricant

�

Condition of pressure regulator     �

Cooling water 
circulation
system 

Condition of cooling water 
pump (replacement of 
consumable parts) 

�

Generator Measure the insulation 
resistance of the generator 
winding using megger. 

�

Measure the polarization index 
of generator stator winding 

�

Measure the insulation 
resistance of the exciter 
winding and determine its 
polarization index. 

�

Measure the resistance of the 
stator winding, compare with 
the reference values. 

�

Measure the earthing 
resistance.  

�

Clean the bearing of the 
generator at both sides then 
lubricate them by shell alvania 

�
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Classification 
Objective

system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

3.

��

Indicator Replacement or calibration of 
instruments

�

Control system Checking for protection relay     �

Generator 
Room. 

 Check the lighting fixtures and 
ventilation Fans. Replace or 
fix if required. 

�

Check the operation of the 
crane 

�

Check and clean the cable 
trenches and generator room. 

�

4. Reports and records 

4-1. Records 

Records should include the following: 

� Result of inspection 

� Result of periodical commissioning 

4-2. Reports 

Reports should include the following: 

(1) Rehabilitation 

� Repairing or replace 

� List of spare parts that should be required to stock in the plant 

(2) Upgrading of facility or system 

� Modification of the system 

SAD-WTP17-04 MT Revised version Issued date Page  1of 6 

Plant Name: 

E SADAT 
Title 

Main Low Voltage Switch Gear 
SOP TAG No. 

SADWTP17-04MT

Issued  Developed by  Signature

Revised  Approved by  Signature

SAD WTP 17-01 M.V Switch Gear   SAD WTP 17-06 Cabling 

SAD WTP 17-02 Power Transformers SAD WTP 17-08 Earthing System 

SAD WTP 17-03 Generator and ATS system SAD WTP 17-09 Batteries system  

SAD WTP 17-04 0.4KV Main Switch Gear SAD WTP 17-11 Reactive Power Control 

SAD WTP 17-05 Low voltage Motors SAD WTP 17-12 General lighting 

Introduction 
The low voltage switch gear is consisting generally from the following parts: 

� The withdrawable low voltage Air Circuit Breakers 

� The Moulded Case Circuit Breakers 

� Current transformer 

� Signaling and instrumentation 

� Protection devices 

� Enclosure

� Bus bar 

1. Importance of the switch gear 

The switch gear could be considered as the means to connect the electrical power through 

the cables to the loads. The switch gear control the consumer condition, either to be 

running or stopped. The switch gear also execute the tripping orders (signals) from the 

protection devices and the circuit breaker disconnect the faulty section from the electric 

network

2. Maintenance activity 
Inspection, checking, monitoring, recording, calibration, testing and replacement should be carried 

out to keep the switch gear as per initial running after the commissioning process.      

  Maintenance activity consists of 4 kinds of working as follow: 

� Monitoring and recording activity 

� Results analysis and the healthy criteria 

� Defected parts replacement 

� Routine maintenance 
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2.1 Monitoring and recording
This includes the daily visual inspection and general observation of the unit. This is 

accompanied by recording activity during certain periodicity for all the parameters 

which judge the condition of the unit such as volt, ampere, power, tripping… 

The Activity of monitoring and visual check should be recorded in the recording sheet 

SAD-WTP17-04QC01and SAD-WTP17-04QC02.

2.2 Results analysis and the healthy criteria 
 The recorded data are analyzed to determine the required corrective maintenance. 

2.3 Defected parts replacement 
This item is also very important for the continuity of the system running. Each switch 

gear has recommended spare parts which are listed by the manufacturer. This spare parts 

list should be taken in account to be purchased for a certain period to be available in 

stores once needed.   

2.4 Routine maintenance 
This is the most important item we have to follow to keep the switch gear unit as much 

as possible close to initial running of the system after the commissioning process. The 

routine maintenance is consisting of groups of individual steps which are classified to 

be done in certain periods as shown in SAD-WTP17-04 MT.

3. Report 

3-1. Routine maintenance report:  
The activities of routine maintenance should be reported according to the format 

MEL-WTP17-QC03.

3-2. Trouble History report:  
Troubles happened during the operation of the transformer should be collected in trouble 

history sheet MEL-WTP17-QC04
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D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

Activity
D W M 3M 6M Y AN

1. General Check of panels  
1-1. Check the operation of power supply indicating 

lamps (red, green and yellow) 

1-2. Check the operation of ON, OFF and trip 

indicating Lamps of all circuit breakers  

1-3. Check the operation all measuring meters (volt, 

current, Pf and power meters) 

1-4. Record the reading of all meters  

1-5.Check for unusual noise especially in the 

contactors and relays. 

2. Check for overheating in:  
2-1. At contacts of the circuit breaker and contactors. 

2-2 At the connection points between cables and bus 

bars

2-3. Inside the control cabinet  

3. Check insulating parts 
3-1. Visual check that there is no hair cracks or 

damage to the insulators inside the panels. 

4. Clean the different parts of the panel. 
4-1. By the use of air blower, clean the panel and 

equipment generally. 

4-2. By using spray clean the contacts of the all 

contactors.

4-3. Inspect and clean the moving and fixed contact 

of all circuit breakers remove fused beads if exist 

using fine emery and clean by suitable solvent. 

4-4. Remove by suitable sateen the old lubrication 

inside the circuit breaker then re-lubricate.  

5.Check wiring connections
5-1. check all cable connections to C.B., contactors 

and bus bars. Tighten connection if needed. 

5-2. Check and tighten all wiring connections in the 

control circuit. 

5-3.Check earthing connections – Tighten and secure      

5-4.Check connections of C.Ts, P.Ts and 

instrumentation

Note: Don’t open the secondary circuit of the 
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4. Tools required for routine maintenance 
1) Air blower 

2) Open & Closed Wrenches

3) Avometer

5. Materials required for routine maintenance 
1) Fine emery
2) Sateen

3) Solvent – carbon tetra chloride
4) Vaseline

energized current transformer, since this will lead to 

the damage of the current transformer. 

6. Check settings of the protection devices 
6-1. Check the setting of over current protection        

6-2.Check the settings of the under voltage and over 

voltage protections 

   

6-3. Check the operation of phase failure protection        

6-4. Check the operation of phase sequence 

protection. 
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Plant Name: 

EL SADAT W.T.P.
Title 

Water Pumps 
SOP TAG No. 

SAD-WTP17-05-OP

Issued  Developed by  Signature

Revised  Approved by  Signature

SAD WTP 17-01 M.V Switch Gear   SAD WTP 17-06 Cabling 

SAD WTP 17-02 Power Transformers SAD WTP 17-08 Earthing System 

SAD WTP 17-03 Generator and ATS system SAD WTP 17-09 Batteries system  

SAD WTP 17-04 0.4KV Main Switch Gear SAD WTP 17-11 Reactive Power Control 

SAD WTP 17-05 Low voltage Motors SAD WTP 17-12 General lighting 

1. Introduction 

El –SADAT WTP water treatment plant has the following pumps: 

LOCATION TYPE DESCRIBTION RATING 
STARTING 
METHOD

Pump
Building

Treated

Water

 Pump 

T. W. P. NO. 1 450 KW, 0.4KV, 796A Variable Speed Drive

T. W. P. NO. 2 450 KW, 0.4KV, 796A Variable Speed Drive

T. W. P. NO. 3 450 KW, 0.4KV, 796A Variable Speed Drive

T. W. P. NO. 4 450 KW, 0.4KV, 796A Variable Speed Drive

T. W. P. NO. 5 450 KW, 0.4KV, 796A Variable Speed Drive

T. W. P. NO. 6 450 KW, 0.4KV, 796A Variable Speed Drive

Preparation
Pumps

 for Treated 
 Water Pumps 

P. P. No.1 5.5 Kw, 0.4KV Direct On line 

P. P. No.2 5.5 Kw, 0.4KV Direct On line 

Drainage pump 
D. P. No.1 7.5 KW, 0.4KV, 11.7A Direct On line 

D. P. No.2 7.5 KW, 0.4KV, 11.7A Direct On line 

Filter
Building

Washing Pump  

W. P. No.1 55 KW, 0.4 KV, 105A �/�

W. P. No.2 55 KW, 0.4 KV, 105A �/�

W. P. No.3 55 KW, 0.4 KV, 105A �/�

Air Blowers 
A. B. No.1 90 KW, 0.4 KV, 169A Variable Speed Drive

A. B. No.2 90 KW, 0.4 KV, 169A Variable Speed Drive

Air compressores  P. P. No.1 5.5 Kw, 0.4KV, 10.5A Direct On line 

P. P. No.2 5.5 Kw, 0.4KV, 10.5A Direct On line 

Drainage pump 
P. P. No.1 3 Kw, 0.4KV, 6.4 A Direct On line 

P. P. No.2 3 Kw, 0.4KV, 6.4 A Direct On line 

Sludge
Building

Sludge Sweeping 

 Pumps  

P. P. No.1 90 KW, 0.4 KV, 169A Variable Speed Drive

P. P. No.2 90 KW, 0.4 KV, 169A Variable Speed Drive
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P. P. No.3 90 KW, 0.4 KV, 169A Variable Speed Drive

Drainage pump 
D. P. No.1 3 Kw, 0.4KV, 6.4 A  Direct On line 
D. P. No.2 3 Kw, 0.4KV, 6.4 A  Direct On line 

Dressing 
Pump

Building
������	

Sweeping

 Pumps  

S. P. No.1 200 Kw, 0.4KV, 359 A  Variable Speed Drive

S. P. No.2 200 Kw, 0.4KV, 359 A  Variable Speed Drive

S. P. No.3 200 Kw, 0.4KV, 359 A  Variable Speed Drive

Drainage pump 
D. P. No.1 3 Kw, 0.4KV, 6.4 A  Direct On line 
D. P. No.2 3 Kw, 0.4KV, 6.4 A  Direct On line 

Chlorine
Building

Pre chl. Injection 

 pump  

P. C. P. No.1 13.1 Kw, 0.4 KV, 25A Direct On line 
P. C. P. No.2 11 Kw, 0.4 KV, 25A Direct On line 

Post chl. Injection 

 pump  

P. C. P. No.1 2.8 Kw, 0.4 KV, 5.5A Direct On line 
P. C. P. No.2 2.2 Kw, 0.4 KV, 4.5A Direct On line 

mixer soda motor M. S. 2.2 Kw, 0.4 KV, 5.5A Direct On line 

caustic soda Pump 
So. P. No. 1 0.74 Kw,0.4 KV, 2.3 A Direct On line 

So. P. No. 2 0.74 Kw,0.4 KV, 2.3 A Direct On line 

Chemical 
building

Dosing Pump 

Do. P. No.1 1.5 KW, 0.4 KV, 3.8 A Direct On line 

Do. P. No.2 1.5 KW, 0.4 KV, 3.8 A Direct On line 

Do. P. No.3 1.5 KW, 0.4 KV, 3.8 A Direct On line 

Mixer Alm motor 

M. No.1 4 KW, 0.4 KV, 9 A Direct On line 

M. No.2 4 KW, 0.4 KV, 9 A Direct On line 

M. No.3 4 KW, 0.4 KV, 9 A Direct On line 

Generator 
Building

Fuel pump F. P. No.1 0.75 Kw,0.4 KV, 2.3 A Direct On line 

 The operation of the main pumps are discussed here (treated water pumps). 

2. Criteria for operation. 

The criterion of operation is depending on the balance operation between pumps such that 

each pump is operated for the same period. The switching between pumps is chosen to be 

conducted daily. The choice of the operating pumps is depend on the operating schedule of 

the pumps and also depend on maintenance activity. 

2-1. Operating Schedule for treated water pumps. 

In El Sadat water treatment plant there are six pumps, two or three of them are operating 

in the same time and the others are standby. Treated water pumps should be operated 

according to the operation schedule listed in SAD-WTP17-5 OP01.

2-2. Operating Schedule of sludge and dressing pumps. 

There are three sludge pumps and three dressing Pumps. In this stage only one pump is 
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operated from each group and the others are standby. The operating schedule for both types of 

pumps is listed in SAD-WTP17-5 OP02

4. Operation Procedure 

4-1. Startup and shutdown procedures 

4-1-1. Pre-start check 

Pump operated should be selected and the following should be checked: 

(1) Water level should be sufficient for operating pump. 

(2) Valves in suction pipeline should be opened fully. 

(3) Valves in discharge pipeline should be closed before starting operation. 

(4) Valve for air evacuation by vacuum pump should be opened fully. 

(5) Power should be supplied to electrical switch board. 

4-1-2. Startup 

(1) Operate vacuum pump to start 

Vacuum pressure indicator should require minus 0.3 bar or more. 

(2) Close valve for air evacuation and stop vacuum pump 

(3) Operate start switch on switch board to start pump 

(4) Open the discharge valve gradually until the pressure of discharge water reaches the 

required value. In the same time check the current meter reading, it should not exceed 

the rated value. 

(6) Check unusual noise, vibration, temperature rise and water leakage 

(7) Check condition of water leakage from part of gland packing in stuffing box 

(8) Adjust tightening of gland packing as required 

(9) Record the current and voltage meter.   

4-1-3. Shutdown 

(1) Close the discharge valve gradually. 

(2) Push stop button on switch board to stop pump. 

Note:
Any unusual operating condition of the pump should be recorded in notice column of the 

operating schedule SADWTP17-10QC05
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Plant Name: 

El SADAT 
Title 

Low Voltage Motors 
SOP TAG No. 

SAD-WTP17-05MT

Issued  Developed by  Signature

Revised  Approved by  Signature

SAD WTP 17-01 M.V Switch Gear   SAD WTP 17-06 Cabling 

SAD WTP 17-02 Power Transformers SAD WTP 17-08 Earthing System 

SAD WTP 17-03 Generator and ATS system SAD WTP 17-09 Batteries system  

SAD WTP 17-04 0.4KV Main Switch Gear SAD WTP 17-11 Reactive Power Control 

SAD WTP 17-05 Low voltage Motors SAD WTP 17-12 General lighting 

Introduction 
The Low voltage motor is consisting generally from the following parts: 

� Wound stator 

� Housing

� Rotor

� Drive end shield 

� Non drive end shield 

� Fan

� Bearings

� Stator terminal box 

1. Importance of the L.V motor 

The motor shaft rotation can be used to drive any required loads such as water pumps, oil 

pumps to transfer the fluid from one place to another required place through pipelines. 

At El Sadat model facility, the low voltage motors are classified according to the types of 

load and control as follow: 

1) Treated water pump motor 

2) Sludge and filters pump motor. 

3) Mixer motors  

4) Extractor fan motors 

2. Maintenance activity 
Inspection, checking, monitoring, recording, testing and replacement should be carried out to keep 

the motor as per initial running after the commissioning process.      

  Maintenance activity consists of 4 kinds of working as follow: 

1- Monitoring, checking and inspection 
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2- Evaluate and analyze results of monitoring and inspection 

3- Recovery e.g., repairing, replace, supply or change of defected parts. 

4- Routine maintenance. 

2.1 Monitoring and recording
This includes the daily visual inspection and general observation of the unit. This is 

accompanied by recording activity during certain periodicity for all the parameters 

which judge the condition of the unit such as volt, ampere, noise, vibration… 

2.2 Analyzing the results of monitoring and inspection
The analysis of the results of inspection and recording activity may help in expecting 

the occurrence of any future fault and hence the maintenance or repair action should 

take place to avoid this fault.  

2.3 Defected parts replacement 
This item is also very important for the continuity of the system running. Each motor has 

recommended spare parts which are listed by the manufacturer. This spare parts list 

should be taken in account to be purchased for a certain period to be available in stores 

once needed.   

2.4 Routine maintenance 
     The routine maintenance is consisting of groups of individual steps which are 

classified to be done in certain periods as shown in SAD-WTP17-05 MT 

3. Report and record 

3-1.Record

The Activity of monitoring and visual check should be recorded according to the schedule 

SAD-WTP17-QC01and SAD-WTP17-QC02. 

3-2. Report 

3-2-1. Routine maintenance report:  
The activities of routine maintenance should be reported according the format 

SAD-WTP17-QC03.

3-2-2. Trouble History report:  
Troubles happened during the operation of the motor pumps should be collected in trouble 

history sheet SAD-WTP17-QC04.
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D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

A. Main Treated, Filters and sludge 
Motor Pumps 

1. Check and record temperatures, noise, 
vibrations, current and voltage

1-1. Check and record the indicated temperature of the 

motor 

     

1-2. Check and record the noise at the selected points      

1-3. Check and record the vibration at the selected 

point 

     

1-4. Check and record the load current of the motor      

1-5. Check and record the supply voltage       

1-6. Check the operation of cooling fans of the starter 

units (Variable Speed Drive) 

     

2. Remove all dirt and corrosion from the exterior 
of the unit 
2-1.By the use of air blower, remove all dust in the 

motor unit. 

2-2.By the use of sateen, remove the dirt from the 

exterior of the unit.  

2-3.Inspect for corrosion, remove rust by suitable 

emery and repaint. 

3. Check stator terminal connections / insulators 
clean and secure 
3-1. Check stator terminal connections, clean and 

secure 

   

3-2. Check the insulator from cracks or damage. Clean 

and secure 

   

3-3.Check the terminal box seals from segmented.  

Replace if necessary. 

   

3-4. Check the integrity of the conduit and the power 

cable gland. 

   

4. Grease bearings 
4-1. Grease bearing at both drive end and non drive 

end.
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5. Check earthing connections     

5-1. Clean the earth terminal from dirt if found.        

5-2.Tighten the bolts and nuts of the earth connection.        

5-3. Check the earthing loop.         

6. Clean and inspect cooling air system 

6-1. Remove fan cover and use air blower and sateen 

to clean it. 

      

6-2. Check fan rips from any damage.         

7. Measure stator winding and insulation resistance
7-1. Measure the phase resistance of the stator 

winding. 

   

7-2. By the use of 500 volt Megger, measure and 

record the insulation resistance of the stator winding. 

   

7-3 Measure the polarization index of the insulation 

It should be greater than 2 

   

7-4 Check for any abnormality of the dielectric 

insulation materials of the stator winding and rotor 

winding from overheating.

   

8. Overhaul of the motor     

8-1. Disconnect the drive end and the non drive end of 

the motor 

   

8-2.Clean the motor completely from dust     

8-3. Change the bearing at the drive end     

8-4. Change the bearing at the non drive end     

8-5. Grease all bearings     

8-6. Check rotor bars.     

8-7. Check stator terminal connections     

8-8.Check the insulation material of the stator winding 

carefully

   

8-9.Check the insulation resistance and phase 

resistance of the stator winding  

   

8-10. Check the alignment between the motor shaft 

and the pump shaft. Check both the parallelism and 

the concentricity. 

   

9. Variable Speed Drive Units 

9-1 Open the casing of the starter, then clean with air 

blower

9-2 Check all cable and bus bars connections, tighten 

and secure. 

9-3 Check all fuses of the control circuits.   
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9-4 Check the cooling fans from any damage. Clean 

with air blower and suitable sateen. 

B. Mixer Motors 

1. Functional test of mixer motors. Inspect for 
excessive vibration / noise 

      

1-1. Check and record the noise at the selected points       

1-2. Check and record the vibration at the selected 

points 

     

1-3. Check and record the load current of the motor       

1-4. Check and record the supply voltage       

2. Check panel indications      

2-1. Check all panel indications.        

3. Remove all dirt and corrosion from exterior of 
mixer motor, motor panel and control panel.

      

4. Check stator terminal connection. Clean and 
secure. 
4-1.Check stator terminal connections, clean and 

secure 

   

4-2.Check the insulators in the terminal box from 

damage. Clean and secure 

   

4-3. Check earthing connection 

5. Check insulation resistance. 

5-1. Measure the stator insulation resistance using 

500V megger 

   

5-2. Measure the polarization index    

6. Mixer motor overhaul 

6-1. Disconnect the drive end and the non drive end of 

the motor 

      

6-2.Clean the motor completely from dust       

6-3. Grease with shell alvania 3       

6-4. Check rotor bar ends.       

6-5.Check the starter unit       

6-6. Check stator terminal connections       

6-7.Check the insulation material of the stator winding 

carefully

      

6-8. measure the insulation resistance and phase 

resistance of the stator winding  
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4. Tools required for routine maintenance 

1) Air blower

2) Megger 500 v
3) Open and closed Wrenches

4) Pulley removal
5) Vibration instrument
6) Noise instrument 

7) Temperature rise meter 

8) Micro ohm meter 

5. Materials required for routine maintenance 

1) Fine emery

2) Sateen

3) Carbon tetra chloride as a solvent

4) Vaseline

5) Shell Alvania 3

C. Extractor Fan Motor 

1. Remove all dirt and corrosion from exterior of 
the unit 
1-1.By the use of air blower and sateen remove all 

dust in the motor unit. 

       

1-2.Inspect for corrosion, remove rust by suitable 

emery and repaint. 

       

2. Check stator terminal connection. Clean and 
secure. 
2-1.Check stator terminal connections, clean and 

secure 

       

2-2.Check the insulators in the terminal box from 

damage. Clean and secure 

       

2-3.Clean the stator terminal box.        

3. Check earthing connection     
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Plant Name: 

  El SADAT 
Title 

Low & Medium Voltage Cables 
SOP TAG No. 

SAD-WTP17-06MT

Issued  Developed by  Signature

Revised  Approved by  Signature

SAD WTP 17-01 M.V Switch Gear   SAD WTP 17-06 Cabling 

SAD WTP 17-02 Power Transformers SAD WTP 17-07 Earthing System 

SAD WTP 17-03 Generator and ATS system SAD WTP 17-08 Batteries system  

SAD WTP 17-04 0.4KV Main Switch Gear SAD WTP 17-09 Reactive Power Control 

SAD WTP 17-05 Low voltage Motors SAD WTP 17-10 General lighting 

1. Introduction 
Cables and wires are used to transfer the electrical power from the electrical distribution 

panels to the loads. The cables should carry the rated current of the loads also it should 

withstand the expected short circuit current until the operation of the circuit breaker.   

2. Maintenance activity 
The maintenance activity is conducted according the maintenance sheet SAD-WTP17-06MT

3. Recording. 
The results of testing are recorded in the attached recording sheet SAD-WTP17-06QC01 for 

low voltage cables and SAD-WTP17-06QC02 for medium voltage cables.    

Maintenance Schedule SAD-WTP17-06MT:

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

Cable Trenches 
1. Check cable trenches 
1-1.Clean cable trenches from any unwanted 

substances. 

1-2.Check the cable trenches from water leakage 

Use a drainage pump if water exists. 

1-3.Check that the covers of cable trenches. Change 

the broken covers. 

1-4.Visual check for any damage for the cable 

insulation.

2. Check Cable Terminations
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5. Tools and materials required for routine maintenance 

1) Megger   500 v for 0.4 kV Cables 

2) Megger  2500 v for 3.3 kV Cables 

3) Megger  5000 v for 11  kV Cables 

4) Open & Closed Wrenches  

5) Cable fault locator  

6) Sateen 

6. Corrective maintenance: 

When fault occurs in the medium voltage or low voltage cables the corrective maintenance 

action will be as follows: 

1. Detection of cable faults by the use of cable fault locator  

2. repair the fault  

3. re energize the cable 

2-1.Check the main cable terminal connections. 

Tighten the bolts and nuts when necessary. Clean and 

secure. 

   

Testing of Low Voltage Cables 
1. Test the low voltage cable using 500 v dc Megger 
1-1. Free the cable terminals from both ends       

1-2. Measure the insulation resistance between each 

phase and the earth and record the result. 

   

1-3. Measure the insulation resistance between each 

two phases and record the result.  

   

Testing of Medium Voltage Cables
2. Test the medium voltage cable using 5000 v dc 
Megger

   

2-1. Free the cable terminals from both ends       

2-2. Measure the insulation resistance between each 

phase and the earth and record the result. 

   

2-3. Measure the insulation resistance between each 

two phases and record the result.  

   

SAD-WTP17-06 QC01 Revised version Issued date Page  3of 4 

Test recording sheet for medium voltage cable SAD-WTP17-06QC01:

    M.V Cables Insulation Resistance 

From To Date R-S R-T S-T R-Earth S-Earth T-Earth 
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Test recording sheet for Low voltage cable SAD-WTP17-06 QC02:

    L.V Cables Insulation Resistance 

From To Date R-S R-T S-T R-Earth S-Earth T-Earth 
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Plant Name: 

El SADAT 
Title 

Earthing System  
SOP TAG No. 

SAD-WTP17-07MT

Issued  Developed by  Signature

Revised  Approved by  Signature

SAD WTP 17-01 M.V Switch Gear   SAD WTP 17-06 Cabling 

SAD WTP 17-02 Power Transformers SAD WTP 17-07 Earthing System 

SAD WTP 17-03 Generator and ATS system SAD WTP 17-08 Batteries system  

SAD WTP 17-04 0.4KV Main Switch Gear SAD WTP 17-09 Reactive Power Control 

SAD WTP 17-05 Low voltage Motors SAD WTP 17-10 General lighting 

1. Introduction 

In El Sadat facility each building has a number of earthing electrodes which are connected to 

each other by earthing conductor. The earthing around each building is called earthing zone, 

each zone is connected to each other    

A correctly designed and installed earthing system safeguards both lives and equipment. A 

good earth connection should have: 

� Low electrical resistance to earth 

� Good corrosion resistance 

2. Maintenance activity 
  Maintenance activity consists of 2 kinds of working as follow: 

� Monitoring and recording activity 

� Routine maintenance 

2.1 Monitoring and recording
It is very important to check the earthing resistance by the use of earth tester from time 

to time as the low accepted value of the earthing resistance is the only safe defense line 

to absorb the short circuit current if happened in the electrical network. 

Monitoring and recording will be conducted according to the attached sheets 

SAD-WTP17-07QC01.

2.2 Routine maintenance 
The routine maintenance is conducted according to the attached sheet 

SAD-WTP17-07MT.
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D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

4. Tools required for routine maintenance 

1) Earthing tester  

2) Open & Closed Wrenches 

3) Screw driver 

4) Hammer 

5. Materials required for routine maintenance 

1) Fine emery 

2) Sateen 

3) Solvent 

4) Little water 

Activity Frequency 

D W M 3M 6M Y AN

1. Measure and record the earthing resistance 
1-1. For each earthing zone area, measure the earthing 

resistance by using earth tester.  

1-2. Record the measured value.  

   

2. Remove rust if founded at joints by the use of 
fine emery 
2-1. At rust formation at joints and/or contacts of 

header and cupper lugs: 

1. Disconnect the metals connection. 

2. Remove rust by fine emery. 

3. Clean the contact surface by the solvent 

4. Reconnect the joint and/or the lugs. Tighten 

the bolts and nuts and secure. 

    

3. Check continuity of earth loop system
3-1. Check the continuity of the earth loop in each 

zone

   

3-2. Check the continuity of the earthing network 

between zones. 
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Recording sheet SAD-WTP17-07QC01:

s
e
ri

a
l

Building name 

or

zone name 

Date Earthin resistance 

1   

2   

3   

4   

5   

6   

7   

Note:

The earthing resistance should not exceed 3�
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Plant Name: 

El Sadat 
Title 

Battery Systems  
SOP TAG No. 

SAD-WTP17-08MT

Issued  Developed by  Signature

Revised  Approved by  Signature

SAD WTP 17-01 M.V Switch Gear   SAD WTP 17-06 Cabling 

SAD WTP 17-02 Power Transformers SAD WTP 17-07 Earthing System 

SAD WTP 17-03 Generator and ATS system SAD WTP 17-08 Batteries system  

SAD WTP 17-04 0.4KV Main Switch Gear SAD WTP 17-09 Reactive Power Control 

SAD WTP 17-05 Low voltage Motors SAD WTP 17-10 General lighting 

1. Introduction 
Batteries are used in switchgear installations for supplying power to control and protection 

circuits, independently of the main power system.  

The voltage rating and capacity of a storage battery are determined by the required service 

voltage, the power consumption of the various loads and the length of time they are in 

operation.

Types of Batteries 

Two main types of battery are used for switchgear installations:

� Lead acid batteries 

� Nickel Cadmium batteries 

1.1 Lead acid batteries 
The electrodes are lead and lead compounds and the electrolyte is a dilute sulfuric acid. 

They are employed in generator unit. 

1.2 Nickel cadmium batteries 
The positive electrodes are of nickel compounds, negative electrodes of cadmium and the 

electrolyte is dilute potassium hydroxide. They are used mainly in medium voltage 

switchgear installations. 

2. Maintenance activity 
The maintenance activity is conducted according to the maintenance schedule 

SAD-WTP17-08MT.
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D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

3. Tools required for routine maintenance 
1) Hydrometer   2)Air blower    3)Open & Closed Wrenches   4)Screw drivers  5)Avometer   

4. Materials required for routine maintenance 
1) Sateen   2)Vaseline    3)Alkaline electrolyte   4) sulfuric acid    5) potassium hydroxide 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1. Check electrolyte level  
1-1. Check the electrolyte level for each battery cell.       

1-2.Refil by an electrolyte up to the maximum 

threshold. Never to exceed the maximum limit.  

    

2. Check electrolyte density 
2-1. By suitable hydrometer, check the specific 

gravity of the electrolyte. 

Note: Never to use the hydrometer that of lead acid 

batteries in nickel cadmium one and vice versa. 

    

3. Check cleanliness of batteries trays and 
containers 
3-1.By the use of air blower, clean the batteries trays 

from dust 

3-2. Use suitable sateen to remove the dusty Vaseline 

and clean the exterior surfaces of the batteries. 

4. Clean, grease and ensure security of all 
connections 
4-1.Tighten all nuts of copper bars between batteries. 

Clean and secure. 

4-2. Grease with Vaseline after cleaning and tighten 

process.

4-3. Check the O ring sealing washer of the filler cap. 

Replace the O ring once segmented. 

5. Replace electrolyte 
5-1. For the nickel cadmium batteries, replace the 

electrolyte every 2 years  

     

6. Check charge unit
6-1. Check the output voltage and current of the 

battery charger. 
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Plant Name: 

El SADAT 
Title 

Reactive Power Control 
SOP TAG No. 

SAD-WTP17-09MT

Issued  Developed by  Signature

Revised  Approved by  Signature

SAD WTP 17-01 M.V Switch Gear   SAD WTP 17-06 Cabling 

SAD WTP 17-02 Power Transformers SAD WTP 17-07 Earthing System 

SAD WTP 17-03 Generator and ATS system SAD WTP 17-08 Batteries system  

SAD WTP 17-04 0.4KV Main Switch Gear SAD WTP 17-09 Reactive Power Control

SAD WTP 17-05 Low voltage Motors SAD WTP 17-10 General lighting 

1. Introduction 
In El SADAT water treatment plant the power factor improving units are installed in the main low 

voltage distribution panel. The power factor is regulated automatically. 

2. Precautions for Maintenance 
Before doing any maintenance in the capacitor units, the following safety precautions should be 

followed: 

1. Disconnect electricity by disconnecting the capacitor CB.  

2. Wait a few minutes to permit the internal discharge of the capacitor. 

3. Maintenance activity 
The maintenance of the power factor improving units is conducted according to maintenance 

schedule SAD-WTP17-09MT.

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1-Check and record the PF reading. 
1-1 Check the reading of power factor meter; compare 

it with the required or settled value.  

   

2- Check the components of the PF improving 
units.
2-1 Check all HRC fuses, replace any defected ones 

2-2 Check the contactors and their inrush current 

limiters. 

2-3 Check of the capacitor units, replace the defected 

units
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2-4 Check the operation of automatic power factor 

regulator. Change the setting value of the P.F. then 

observe the actual P.F.  

Check that the actual P.F. equal to the setting value.  

2-5 For each capacitor unit 

a. Measure capacitance between phases with 

a capacitance meter. 

b. Measure the current on each phase using 

clamp meter 

Notes:

1. The values should be similar but could be 

slight variations depending on condition of 

the capacitor. Compare these values with 

the rating plate information. 

2. The current value decreases as the 

dielectric strength of the capacitor 

decreases. This is indication of capacitor 

deterioration. 

3- Clean activity. 
3.1 By the use of air blower, clean all components of 

power factor improvement units generally. 

    

4- Check wiring connections 
4-1. Check all cable connections to capacitors units, 

C.B., contactors and bus bars. Tighten connection if 

needed.

       

4-2. Check and tighten all wiring connections in the 

automatic regulator. 

       

4-3.Check earthling connections – Tighten and secure        
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Plant Name: 

El SADAT 
Title 

Lighting System  
SOP TAG No. 

SAD-WTP17-09MT

Issued  Developed by  Signature

Revised  Approved by  Signature

SAD WTP 17-01 M.V Switch Gear   SAD WTP 17-06 Cabling 

SAD WTP 17-02 Power Transformers SAD WTP 17-07 Earthing System 

SAD WTP 17-03 Generator  SAD WTP 17-08 Batteries system  

SAD WTP 17-04 0.4KV Main Switch Gear SAD WTP 17-09 Reactive Power Control 

SAD WTP 17-05 Low voltage Motors SAD WTP 17-10 General lighting 

1. Introduction 
The lighting system could be classified into the following categories: 

� Indoor lighting (building lighting) 

� Outdoor lighting (Fencing and road lighting)  

1.1 Internal lighting or Building lighting 

At model facilities, the building lighting are consist from the following types: 

� Fluorescent unit which is consisting of: 

a) Housing

b) Reflector

c) Fluorescent lamp 

d) Chock coil 

e) Starter 

f) Condenser

g) Lamp holder 

� Filaments unit 

a) Housing

b) Reflector

c) Filament lamp 

d) Bulb

1.2 Fencing and Road Lighting 
For model facilities, the lighting system of the road and fencing lighting is consisting 

of:

a) Housing

b) On line 250 watt mercury lamp for roads 

c) On line 160 watt mercury lamp for fence 

d) Reflector

e) Bulb
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2. Maintenance activity 
Maintenance of lighting fixtures should be done periodically to ashore a sufficient 

luminous intensity for safe work environment.     

 Maintenance activity consists of 2 kinds of working as follow: 

� Monitoring and inspection 

� Routine maintenance 

2.1 Monitoring and inspection
This includes the visual inspection and general observation of the lighting fixtures 

which followed by replacement of defected parts. 

2.2 Routine maintenance 
The routine maintenance is conducted according the maintenance sheet 

SAD-WTP17-10 MT.

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

A. Building Lighting 

1. Lamps inspection.  
1-1.Inspect the fused lamps, replace if exist.      

1-2.For fluorescent lamps, check the starter operation. 

Replace if necessary.    

   

1-3.Check the lighting switches (on/off) replace when 

necessary. 

   

1-4.By the use of air blower, clean the housing from 

dust. 

   

1-5.By the use of sateen, clean the diffuser / reflector.      

1-6.Check the fixation of lamp holder, housing and 

diffuser unit. 

      

2. Check security of all wiring connections and 
earthing leads 
2-1.Tighten all screws and check security of all wiring 

connections at the lamp holders, condenser and chock 

coil.

2-2. Ensure tightness of the earthing leads.     

B. Fencing And Road Lighting 
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1. Check sensitivity of photo cell system  
1-1. Check the operation of the photo cell.        

1-2. Check and clean the contactor.         

2. Inspect / replace fused bulbs 
2-1. Check the integrity of the lamp bulbs.      

2-2. Replace the cracked and the fused bulbs      

3. Clean external lighting fixtures  
3-1. By the use of air blower and sateen clean the 

lighting fixture. 

    

4. Check security of fittings 
4-1.Check security of fittings for the lighting fixture        
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Plant Name: 
MAHATET EL 
SADAT EL 
SATHEYA W.T.P.

Title 

Raw Water Intake 
SOP TAG No. 

SADAT-WTP01-QC

1. Introduction 

Water sources can be monitored for a change of condition, but not be able to be controlled by 

water supply utilities.  Raw water intake is the first stage of water treatment.  Hence, for 

early detection of change of raw water quality, monitoring should be conducted periodically. 

The monitoring should be conducted continuously, if possible. 

The quality of the canal water will be changed in the upstream of rivers such as the Nile River.  

The quality of the canal water will also be changed by the water flow rate of the canal and 

seasonable fluctuation of physical characteristics of the water such as pH, alkalinity and water 

temperature. 

The trend of the change regarding water quality should be grasped as daily, weekly, monthly 

or seasonal change.  For example, in summer season, water temperature, algae account and 

turbidity will be higher in comparison with winter season. 

Effectiveness of water treatment process is much affected by the above factors.  Water 

quality control should be performed by the effective process control utilizing information 

about the prediction of change in the raw water quality. 

2. Criteria for Water Quality Control 

Criteria for water quality control are as follows: 

� Frequency of monitoring of the raw water quality 

� Items of analysis for the raw water quality 

� Acceptable limit of above for intake 

� Sampling point of the raw water intake 

3. Activity of the water quality control 

3-1. Monitoring and visual check 

Monitoring and visual check of the intake area is very important activity.  It should be 

conducted more than twice every day by prepared check list. 

If unusual condition is found, corrective action should be conducted immediately.  Especially, 

accident of water source contamination must be listed beforehand to avoid it. 

3-2. Water quality control 
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Activity of water quality control in the intake area may be called it water quality management 

or management of the raw water intake. 

Information about the raw water quality in the raw water intake is essential to control of the 

whole of water treatment process. 

Quantity or quality of the raw water can not be changed by the raw water intake facility.  In 

the process of the raw water intake, shutdown of raw water intake into the water treatment is 

the only one and serious activity for the water quality control.  

Criteria for shutdown of the raw water intake should be determined and its criteria are 

described as follows: 

� Water pollution 

� - Pollution with chemical substances (such as abnormal odor by chemical substances) 

� - Pollution with oil (such as abnormal odor by chemical substances) 

� - Microbial contamination (such as Protozoa and etc.) 

4. Recovery from Unusual Condition: 

Expected unusual conditions are shown below: 

� The water level of the canal will be decrease unusually 

� A big amount of mud will flow into the intake 

� Foreign substances such as body of animal will flow in the canal 

� Contamination such as oil waste in the upstream flow of the canal 

5. Report and record 

5-1. Record 

Record for water quality control of the raw water intake should include the following: 

(1) Record of water quality of the raw water intake 

(2) Record of monitoring and visual check 

5-2. Report 

Report for water quality control of the raw water intake should include the following: 

5-2-1. Trend of the canal water quality 

(1) Monthly 

(2) Annual 

(3) Seasonal 

5-2-2. Recommendation on the raw water intake 

(1) Safety and security 
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(2) Improvement 

(3) Research on the upstream area 

Revised version Issued date Page  1of 2 SADAT-WTP03-QC 

Plant Name: 
MAHATET EL 
SADAT EL 
SATHEYA W.T.P.

Title 

Receiving Well 
SOP TAG No. 

SADAT-WTP03-QC

1. Introduction 

Water quality control for the distribution shaft should be conducted in the following manner: 

� Monitoring and visual check 

� Taking sample of water in the receiving well mixed with pre-chlorine 

� Jar test of above water sample 

The sampling tap is available for each raw water pipe located just before the each distribution 

shaft.  A sample of the raw water mixed with pre-chlorine can be sampled from this tap. 

2. Criteria for water quality control 

(1) Frequency of taking of sample:  

� Once a day or more 

� According to the requirements from the Holding company 

(2) Time of taking of sample: Around 7? or 8? a.m. in a morning 

(3) Volume of sampling water: 10 liters or more 

(4) Procedures for jar test:  

� According to the standard operation procedures 

(5) Items of water quality should be analyzed 

� According to the requirements from the Holding Company 

3. Water quality control under normal condition 

The activity of the water quality control should require the following: 

� Monitoring and visual check 

� Water quality analysis and the laboratory test for the treatment 

� Sampling 

� Water quality analysis 

� Determination of the dosing rate for the pre-chlorine 

� Communication with the operator 

� Adjustment of the dosing rate for the pre-chlorine 

3-1. Monitoring and visual check of process 

Monitoring and visual check should be conducted according to the unified list for the 

monitoring and check.  Unified list is provided in SADAT-WTP03QC-CH01. 

3-2. Water analysis and the laboratory test for the treatment 

Water analysis and laboratory test should be conducted according to the standard operation 

S2.6-112
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procedures.  The standard operation procedures can be referred the documents of procedures 

for water quality control. 

3-3. Determination of the dosing rate for the pre-chlorine 

The dosing rate of pre-chlorine should be determined by result of laboratory test of the break 

point.  The dosing rate of pre-chlorine will be determined with some additional margin onto 

the break point value such as 0.2-0.3 mg/L. 

3-4. Adjustment of dosing rate for pre-chlorination 

Dosing rate of pre-chlorine should be adjusted by evaluation of free chlorine residual of the 

water in actual facility of the distribution shaft.  Results of laboratory test will not always 

correspond with actual results.  Many factors will be related to the results in the actual 

facility (actual results for water quality) such as mixing condition, water temperature and pH 

of the raw water, and so. 

4. Report and record 

4-1. Record 

Records for water quality control of the distribution shaft should include the following: 

(1) Record of monitoring and visual check 

(2) Record of water quality in the distribution shaft 

4-2. Report 

Reports for water quality control of the distribution shaft should include the following: 

(1) Review of criteria 

� Modifying

� Addition or delete 

(2) Review of procedures for operation and control 

� Modifying

� Addition or delete 

(3) Recommendation 

� Upgrading or rehabilitation of facility 

� - Modification and arrangement 

� - Repairing and replace 

� - Additional of facility 

(4) Annual report 
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Plant Name: 

MAHATET EL 
SADAT EL 
SATHEYA W.T.P.

Title 

Coagulation Facility 
SOP TAG No. 

SADAT-WTP04-QC

1. Criteria for water quality control 

The water treatment process has to be effective starting from adding proper dosages and 

proper coagulation ending by the disinfection according the water quality control criteria for 

each process. 

Water treatment process consists of multi-number of processes and each process affects each 

other.  The process condition in upstream affect processes in downstream.  Since, we must 

set a treatment target value to be achieved in each process, and monitor and confirm the 

process condition comparing to the target usually and continuously. 

1-1. Criteria for coagulation process 

1-1-1. Water quality of clarified water 
� Turbidity: not more than 2 NTU 

� Free chlorine residual: not less than 0.5 mg/L 

1-2. Criteria for coagulation facility 

1-2-1. Rapid mixing 
Judgment of working or not according to raw water quality unless it leads to break formed 

flocks, so that we have to check this condition in the laboratory according to the following 

changes in the raw water: 

� Turbidity of raw water 

� Algae accounts in raw water  

� Temperature of raw water 

1-2-2. Slow mixing 
� Judgment of working number of flocculator in each flocculation basin  

� 2 flocculators are working in usual 

� Check that the turbidity in coagulation area more than that in the sedimentation 

area

1-2-3. Alum and pre-chlorine dosing 
� Alum dosing rate 

� Same as dosing rate of the best choice from result of jar test 

� Pre-chlorine dosing rate 

� Same as dosing rate of the break point value 

- In summer season (May to October): 3.5 mg/L  

- In winter season (November to April): 3.5 mg/L 

(Note: Above values should be used for references.) 
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2. Water quality control items under normal condition 

2-1. Monitoring of water condition in coagulation process 

Water should be monitored in the following manner: 

(1) Water in flocculation basin, about inlet and outlet 

(2) Water in sedimentation basin, from upstream to downstream 

(3) Scum in mixing basin, flocculation basin and sedimentation basin 

(4) Foreign substances in mixing basin, flocculation basin and sedimentation basin 

2-2. Coagulation condition check by sampled water after rapid mixing 

(1) Laboratory test 

3. Water quality control in unusual condition 

(1) Unusual condition in coagulation process and activities for remedy 

(2) Malfunctions of facilities and trouble shootings 

(3) Trouble in the past, and cause and the sequence of events - for reference 

4. Report and record 

4-1. Records 

Records should include the following: 

� Daily visual check and monitoring results 

� Jar test result 

� Dosage order Unified list is provided in SADAT-WTP04QC-CH01 

� Water analysis results 

4-2. Reporting 

Reports should include the following: 

� Water analysis results and jar test results 

� Result of happened unusual condition and process of recovery activities 

� Periodical reports about water quality and water treatment condition 

� Monthly 

� Annually 

� Water analysis procedures 

� And so on 
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Step 0 

Step 1 

 

Step 2 

 Step 3 

Step 4  

Step 5 

Step 6 

  

Step 7 

Plant Name: 
MAHATET EL 
SADAT EL 
SATHEYA W.T.P. 

Title 

Coagulation Facility-Water Quality Control 
SOP TAG No. 

SADAT-WTP04-
QCFC01 

Is water quality 

not less than

target?

NO 

YES
Go to 

STEP 8 

Go to 

STEP 10 

Target :
Turbidity : 2 NTU or less

Residual chlorine : 0.5 mg/L 

or more 

Monitor the raw water quality and adjust 

chemical dosages 

Set or adjust the facility according to 

determined operating condition 

Monitor treated water quality in actual process

Analysis and evaluate monitored result

Confirm the flow rate of raw water for water 

treatment 

Determine operating conditions for treatment

Determine Chemical dosing rates 

Set the target of treated water quality to be 

reached the goal
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Step 8 

  

  

Step 9  

  

  

  

  

Step 10

  

Figure-1 Required Steps for Water Quality Control for Coagulation facility 

Reaching the target of the water quality required 

and repeat every step in daily routine work 

Is determined 

operating

condition proper?

YES

NO

Adjust the operation condition and return 

back to step 3

Go back to 

STEP 6 

Is set condition 

of facility kept 

in proper?

NO

YES

Adjust the facilities 

condition and return back to 

step 4
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Plant Name: 
MAHATET EL 
SADAT EL 
SATHEYA W.T.P.

Title 

Sedimentation Basin 
SOP TAG No. 

SADAT-WTP05-QC

1. Introduction 

Condition of the water in a sedimentation basin and quality of effluent water from a 

sedimentation basin should be checked and monitored. If quality is change to poor, check the 

operation condition of the process before sedimentation basin and modify the operation 

condition as needed. 

Properness of coagulation process should be evaluated by quality of clarified water. 

2. Criteria for water quality control 

Criteria for treated water quality control are as follows: 

(1) Turbidity: Less than 2 NTU 

(2) Residual chlorine: More than 0.5 mg/L 

(3) Aluminum contains: Less than 0.15 mg/L 

(4) Other items specified in Egyptian potable water standard should satisfy the specified 

value in the standard. 

Bases of the criteria are as follows: 

� High turbidity of clarified water causes the shortening of run time of a filter. 

� Lower value of free chlorine residual causes the growth of algae in a filter. 

� Aluminum contained in clarified water should not be removed by the filtering. 

� Almost of dissolved materials should not be removed by filtering. 

3. Water quality control under normal condition 

3-1. Water quality control for sedimentation basin 

The water treatment process in a sedimentation basin is affected directly by the result of 

coagulation process. 

In water treatment process on coagulation and sedimentation, water quality control should be 

performed mainly in coagulation process. Water quality control should not be able to perform 

in sedimentation basin but to monitor the result of coagulation result. Various results of 

control in the previous processes are indicated in the quality of water from a sedimentation 

basin. These previous processes are included such as raw water flow rate, alum dosing rate 

and chlorination dosing rate, rapid mixing and slow mixing. 

It is sure that fundamental function of removal of impurities in water is condensed in 

coagulation and sedimentation process. 
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3-2. Impact of process and relation between other processes 

3-2-1. Impacts of process 

(1) Result of coagulation process is indicated the water quality in a sedimentation basin. 

(2) High turbidities in the water leaving sedimentation are lead to poor performance of 

filtering. 

(3) Change of water quality in a sedimentation basin will progress gradually and it will take 

approx. 2-3 days. 

If control of coagulation process failed, operating condition of coagulation facilities will be 

changed. So, it will need 2 or 3 days to be evaluated the properness of control of coagulation 

process.  Hence, it will need the same days after changing of condition to make sure the 

result of change of operation condition. 

� Detention time in sedimentation basin: Approx.2.5 hours 

� Detention time in mixing basin and flocculation basin: Apprpx.0.5 hours 

� Total detention time from start of coagulation to the end of sedimentation: Approx.3 

hours

Though above mentions, changing place of water in a sedimentation basin will progress 

gradually.  It will not be sufficient 3 hours and need more. 

3-2-2. Relations between other processes or other facility 

(1) Water quality of clarified water affects to efficiency of filtering work.  Flocks, which 

should have been removed in the sedimentation basin, pass on to filters. This will result 

in reduced filter run times and poorer filtered water quality. 

(2) The water treatment process is a chain of the several processes such as raw water intake 

and transferring, coagulation and flocculation, the sedimentation process. 

(3) Water quality in sedimentation basin will be affected by operation condition of sludge 

drainage from the sedimentation basin. Insufficient of sludge drainage will cause of 

raise of flocks. 

(4) Water quality in sedimentation basin will be affected by operation condition of sludge 

collector in the sedimentation basin. Insufficient of operation of sludge collector will 

cause of raise of flocks. 

The step of water quality control for sedimentation basin is shown in 

TANTA-WTP05-QCFC-02 as flow chart. 
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3-3. Start-up and shut-down procedures 
During start up sequence, quality of clarified effluent should be monitored.  Clarified 

effluent will be able to lead into filters by change the valves after clarified water be stable in 

well.  Water quality should be confirmed refer to criteria.  Until condition of clarified water 

will be stable in well, monitoring and check of water quality of effluent should be carried out 

periodically.  It needs by intervals of approx. 30min – 60min in usual. 

From previous process the water flows into sedimentation basin through openings around 

bottom in side of a flocculation basin. There are no valves and no gates. 

3-3-1. Start up from a condition without water in sedimentation basin (e. g. Restart 
after cleaning of basin) 

In early stage of water filling into sedimentation basin, condition of the water from a 

flocculation basin will be unstable by flow with shocks, turbulent flow or short circuit flow.  

Hence, clarified effluent in early stage after restart should be drain out.  In this stage, flow 

rate of the water from the distribution tower should be reduced and after water condition will 

be stable, flow rate will be able to increase gradually. 

Procedures for restart after cleaning of sedimentation basin are shown by steps of work in 

TANTA-WTP05-OPFC-01. 

3-3-2. Shutdown of operation of a sedimentation basin 

Shutdown of sedimentation basin will be carried out in case of activity of periodical 

maintenance.  Stop the water flow into the basin and drain out the water in the basin.  If a 

basin will be shut down, distributed flow rate to the each basin should be increased under the 

condition in the same amount of flow rate of raw water. 

Flow rate of raw water should be adjusted to suitable flow rate for numbers of sedimentation 

basin in work.  If raw water flow rate will be changed, alum and chlorine dosing flow rate 

should be changed suitably. 

3-4. Monitoring and visual check of process 

The jobs of monitoring and visual check should be daily routine work in O&M activity. 

Unusual condition or trouble should be picked up in early stage by these jobs. 

Monitoring and check list is provided in SADAT-WTP03QC-CH01 (refer to 

SADAT-WTP03-QC).  This list should be reviewed periodically for maximize of value of 

jobs and improvement of works.  Procedures for water analysis refer to documents in 

laboratory section. 
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4. Report and recording system 

4-1. Records 

Records should be kept under the following conditions: 

(1) Operation condition 

� Flow rate into a sedimentation basin 

� Quality of raw water quality 

� Dosing rate and flow rate of alum and pre-chlorine 

� Frequency of sludge drainage 

� Operation condition of sludge collector 

� Time in work 

� Rink with sludge drainage or not 

(2) Unusual condition 

� Excess of criteria of turbidity 

� Excess of criteria of free chlorine residual as high or low 

� Excess of criteria of containing of aluminum 

� Unusual color of the water in the basin 

� Arising of flocks in the basin 

Records should require the following: 

4-1-1. Results of water quality analysis 

(1) Raw water 

� Turbidity 

� Break point and chlorine demands 

� Other items as needed 

(2) Clarified water 

� Turbidity 

� Free chlorine residual 

� Containing of aluminum 

� Color of the water in the basin 

4-1-2. Raw water flow rate 

� Total flow rate 

� Flow rate into the No.1 distribution shaft 

� Flow rate into the No.2 distribution shaft 

4-1-3. Dosing rate of alum and pre-chorine 

� Dosing rate of alum into the No.1 distribution shaft 

� Dosing flow rate of alum into the No.1 distribution shaft  
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� Dosing rate of alum into the No.2 distribution shaft 

� Dosing flow of rate of alum into the No.2 distribution shaft 

� Dosing rate of chlorine into the No.1 distribution shaft 

� Dosing flow rate of chlorine into the No.1 distribution shaft 

� Dosing rate of chlorine into the No.2 distribution shaft 

� Dosing flow rate of chlorine into the No.2 distribution shaft 

4-1-4. Numbers of working of Flocculator 

� Each sedimentation basin of new treatment line 

4-2. Reports 

Reports should be required for improvement of O&M and water quality control activities.  

Items should be improved are recommended as needed.  Reports should include the 

following:

(1) Analysis and evaluation regarding result of water quality analysis 

(2) Recommendation 

� Review of water quality analysis works 

� Review of O&M and water quality control works 

� Review of the criteria 

� Modification of criteria 

� Additional criteria 

� Modification of utilize procedures of criteria 

� Improvement of facility 

� Upgrading or rehabilitation of facility 

(3) Materials for reports regarding general description 

� Review of a plan for water quality control  

� Review of O&M plan 

� Review of training plan for O&M and water quality control works 
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Step 0

Step 1

Step 2

 Step 3

  

Step 4-1

Step 4-2

  

  

  

Step 5 

Step 6 

  

    

Plant Name : 
MAHATET EL 
SADAT EL 
SATHEYA W.T.P.

Title 

Sedimentation Basin-Steps for restart of 
sedimentation basin

SOP Tag No. 

SADAT-WTP05-
QCFC01 

Open inlet valve for the stopped S/B besides D/S 

(Control flow rate to reduced by slightly open the valve) 

Confirm mixer and flocculator should be in working 

Observe: water begins flowing into S/B 

Observe: water level become high gradually in S/B 

� If unusual condition will be found, stop flow of water 

immediately 

� Found of remained tools in the basin used for maintenance 

� Flown of high density muddy water 

In this case, drainage valve will be opened until completed

Close outlet valve in clarified water pipe line 150mm diameter

Observe: flown out clarified water gradually in S/B from notch 

Take samples of effluent water from channel or notch 

� Sampling volume: 500cc 

� Analysis items: Turbidity, chlorine residual, aluminum, pH,

alkalinity algae accounts, coliform bacteria

Restart for working 

Revised version Issued date Page  2of 2 SADAT-WTP05-QCFC01 

Step 7 

 

 

Step 8 

Step 9 

Step 10

 

 

Step 11 

Note:

D/S: Distribution Shaft

S/B: Sedimentation Basin 

Is water 

quality well 

enough?

YES

Prepare the filter to filtering as needed 

Open inlet valve gradually for stopped S/B  

Degrees of increase on flow rate into S/B should be 3 steps 

� If increase rapidly, quality of clarified water will be bad. 

� If it will be bad, it will be needed to recover for a long time. 

� If it will be bad, we must repeat

Is water 

quality well 

enough?

NO 

YES

KEEP S/B IN WORKING

Go to Step 2

Open outlet valve in clarified water pipe line 150mm diameter 

Close drain valve in clarified water pipe line 150mm diameter 

NO

Check the following: 

� Alum dosing rate & 

dosing flow rate 

� Concentration of 

alum 

� Raw water flow rate 

� Raw water quality 

� Raw water temp. 

� Drain the sludge 

� Working of 

Flocculator

� Pre-chlorine dosage
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Step 0

    

Step 1

Step 2

  

  

Step 3

  

  

Step 4

Step 5 

Step 6         

  

  

   Step 7  

Plant Name : 
MAHATET EL 
SADAT EL 
SATHEYA W.T.P. 

Title 

Sedimentation Basin
-Water Quality Control-

SOP Tag No. 

SADAT-WTP05-
QCFC02 

Is water quality 

well enough? NO 

YES

Completion of treatment process and water pass to filters

Check the 

coagulation

process, mixers 

velocity and 

alum 

concentration.

Check S/B internal condition performing water 

analysis

Confirm the raw water flow rate 

correctly

Set the target of treated water quality to reach the goal

Determine the chemicals dosing rates 

according laboratory results

Chemicals addition according laboratory tests 

and water quantity

Observation of foreign substances in S/B such 

as ; scum , vinyl and so. 
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Plant Name: 
MAHATET EL 
SADAT EL 
SATHEYA W.T.P.

Title 

Rapid Sand Filter 
SOP TAG No. 

SADAT-WTP08-QC

1. Criteria for water quality control 

1-1. Filtered water quality 

Filtered water quality should satisfy the following criteria: 

� Turbidity:  0.5 NTU or less 

� Free chlorine residual: 0.5 mg/L or more and 1.5 mg/L or less 

� Containing of aluminum: 0.15 mg/L or less 

1-2. Turbidity of drained water by backwashing 

Filtered water quality should satisfy the following: 

� Turbidity:  5 NTU or less 

2. Procedures for water quality control under normal condition 

2-1. Monitoring and check 

Monitoring and checking are conducted to confirm change of water quality and change of 

operating condition in the process.  The process can not be controlled without monitoring 

and criteria to judge something in proper. 

Filtration process is the final stage to remove turbidity in the process water.  Hence, we must 

deliver the filtered water with same or higher quality than the Egyptian standard for potable 

water quality.  After filtration post-chlorine should be dosed into the water to adjust final 

free chlorine residual in water of transmission and customer’s tap.  Monitoring steps are 

shown by flow chart in SADAT-WTP08-QCFC-01 

3. Procedures for water quality control under unusual condition 

3-1. Prospect troubles and trouble shootings 

Refer to SADAT-WTP08-QCTS-01 “Trouble Shooting for Filter”. 

Trouble shootings consist of four (4) categories as follows: 

(1) Unusual water quality and actions of remedy 

(2) Unusual water quantity and actions of remedy 

(3) Unusual filter layer and actions of remedy 

(4) Other unusual and actions of remedy 
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4. Reports and records 

4-1. Record 

Records for water quality control of filtering process should include the following: 

(1) Water quality of raw water 

(2) Water quality of clarified water 

(3) Water quality of filtered water 

(4) Water quality of drain water after filter washing 

(5) Data for background of water quality 

� Filtering rate and flow rate of raw water in each line of old and new 

� Dosing rate and flow rate of alum and pre-chlorine 

� Specifications of back wash and air scouring 

� Frequency of filter washing 

� Head loss at starting of filter washing 

4-2. Report 

Reports for water quality control of filtering process should include the following: 

(1) Periodical report for water quality control 

� Trend of change of raw water quality 

� Change according to weather such as seasonal change 

� Change according to water level of canal 

� Change of source basically 

� Trend of change of filtered water quality 

� Change according to clarified water 

� Change according to filtration rate 

� Change according to loss head 

� Change according to other condition 

(2) Result of recovery of trouble or unusual condition 

� Description of unusual or trouble condition 

� The Sequence event leads to unusual or trouble condition 

� Damage of facility 

� Damage of water quality 

� Damage of environment 

� Amount of damage  

� Influenced area of damage 

� Activity for recovery 

� Procedures according to steps of activity 

� Parts or facility for recovery  

� Days to solve the trouble 

� Description of similar case in the past 

(3) Corrective and preventive action for water quality control 

� Unusual condition happened in MAHATET EL SADAT EL SATHEYA A WTP 
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� Essential cause and background 

� Steps to prevent from a similar event lead to unusual condition 

(4) Recommendation  

� Modification or arrangement of O&M activity 

� Recovery and rehabilitation of facility such as repair and replacing. 

� Improvement of facility such as upgrading or modification. 

� Modification for activity of water quality control 

� Review of SOP document 
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          Raw water flow rate value is essential value for water treatment. 

          Filtration rate is based on this. 

          Clarified water character is the most affective parameter for filtration. 

          Filter run time is based on above two factors. 

          We confirm design criteria of maximum filtration rate. 

We examine above in laboratory by break point test or chlorine demand test. 

          We confirm free chlorine residual in clarified water to evaluate pre-chlorine 

dosing rate. 

We confirm free chlorine residual in filtered water to prospect post-chlorine 

dosing rate. 

Plant name 
MAHATET EL 
SADAT EL 
SATHEYA W.T.P.

Title: 

Rapid Sand Filter 
-Flow Chart for Water Quality Control- 

SOP No. 

SADAT-WTP08-QC
FC01

1. Confirm raw water flow rate correctly

2. Confirm clarified water and filtered water quality correctly 

3. Determine acceptable filtration rate

4. Determine required chlorine dosing rate correctly

5. Adjust to required value in actual facility according to above 

6. Monitor water condition in actual process 

7. Evaluate monitored result and adjust again above as needed 

8. If necessary go to step 3 
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1. Unusual water quality
Unusual condition Reason Remedy 

1.In working of filter 

1-1.Unusual of clarified water 

1-1-1. Becoming clouded Failure of coagulation Control coagulation process 

1-2.Unusual of filtered water 

1-2-1.Leak of turbidity 

More than 0.5 NTU 

Shortage of coagulant Increase alum dosing rate 

Insufficient filter washing Change washing formation 

Negative pressure filtration Shortening of wash interval 

Abnormal of filter layer, under drain Inspection and repair 

1-2-2.Leak of aluminum 

More than 0.15 mg/l 

Insufficient filter washing Change washing formation 

Negative pressure filtration Shortening wash interval 

Excess of alum dosing Adjust to proper 

Shortage of alum dosing Adjust to proper 

2.After replace of sand 

2-1.Insufficient free chlorine 

residua

Less than 0.5 mg/l 

Insufficient free chlorine 

residual of clarified water 

Adjust pre-chlorine dosing 

rate 

Insufficient of disinfection of 

filter layer 

Disinfect more 

Continue filter and drain 

2-2.Insufficient turbidity 

More than 0.5 NTU

Insufficient washing of sand Wash more 

Excess of filtration rate Control to proper 

Plant Name: 
MAHATET EL 
SADAT EL 
SATHEYA W.T.P.

Title 

Rapid Sand Filter 
- Trouble Shooting- 

SOP TAG No. 

SADAT-WTP08-QCT

S01
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2.  Unusual water quantity
Unusual condition Reason Remedy 

1.High head loss Insufficient washing of sand Wash more 

Change washing formation

Insufficient scooping of fine 

sand in sand surface 

Scoop more 

Over fine of sand grain Observe in working 

Replace of sand 

Breeding of plankton in filter Shortening of wash interval

Cleaning of sedimentation

Increase of pre-chlorine 

Negative pressure filtration Shortening wash interval

2.High initial head loss Insufficient scooping of fine 

sand in sand surface 

Scoop more 

Insufficient washing of sand Wash more 

Foreign matter in filter layer Remove foreign matter at 

sedimentation basin and 

filter basin 

3.Abnormal of filtering flow 

rate 

Malfunction of device for control 

flow rate  

Inspection of device for 

control flow rate 

4.Appearance of bubble 

from the water in a filter 

Negative head loss Avoid negative head loss 

Do not rapid change of 

filtering rate 
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3.  Unusual filter layer

4.  Other unusual condition
Unusual condition Reason Remedy 

1.Power failure ------------------------------ Act according to plan 

2.Not uniform flow into drain 

trough 

Not uniform level of drain trough Adjust to uniform 

3.Water leak from filter basin Damage of structure Investigate structure 

Take out and inspect sand 

4.Waste of wall or drain trough Adhesion of organics without free 

chlorine residual 

Cleaning and check free 

chlorine residual in clarified 

water 

Unusual condition Reason Remedy 

1.Flown out of sand Excess of washing rate Refer to attached paper 

Getting mix of air in wash water Adjust of grand packing 

of washing pump 

Check of pipe line 

Excess of air scouring rate Check opening of control 

valve for air scouring 

2.Happening of crater on 

sand layer 

Flown out of sand cause of under 

drain damage  

Check under drain and 

repair as needed 

3.Mud ball or crack in sand 

layer 

Gap between wall and sand 

layer 

Insufficient of filter washing 

Confirm turbidity of washed 

drain: 5 NTU or less 

Change washing formation 

Maintenance of sand layer

Revised version Issued date Page  1of 3 SADAT-WTP10-QC 

Plant Name: 
MAHATET EL 
SADAT EL 
SATHEYA W.T.P.

Title 

Clear Water Reservoir 
SOP TAG No. 

SADAT-WTP10-QC

1. Criteria for water quality control 

1-1. Frequency of water analysis 

Frequency of water analysis should be based on Egyptian potable water standards and the 

prepared methods from HCWW and it includes; 

� Turbidity, residual chlorine and pH: Frequency of each 2 hours in a day or more 

� Other water quality items: Once a day 

1-2. Frequency of monitoring and visual check 

� Conditions that should prevent contamination: Twice a day or more 

1-3. Water quality of the water in clear water reservoir 

In order to keep the water quality of the water in clear water reservoir good enough compared 

with the Egyptian potable water standard, especially following water quality should be 

satisfied with the GHAPWASCO’s own standard. 

� Residual chlorine of water at the inlet and the outlet of clear water reservoir 

� Inlet: 2.5 mg/L or more and less than 3.0 mg/L 

� Outlet: 1.5 mg/L or more and less than 2.5 mg/L 

� Turbidity of inlet water of the clear water reservoir 

� Inlet and outlet: 0.2 mg/l or less 

� Aluminum contain of inlet water of the clear water reservoir 

� Inlet and outlet: 0.15 mg/l or less 

1-4. Frequency of cleaning inside of the reservoir 

Frequency: Once a year or as required 

2. Operation under normal condition 

2-1. Start-up and shut-down procedures 

Water quality control regarding clear water reservoir will be as follows: 

(1) The water quality analysis of turbidity, chlorine residual, pH 

(2) Disinfection inside of the clear water reservoir 
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2-2. Monitoring and visual check 
Monitoring and visual check of clear water reservoir should be conducted in the following 

manner: 

(1) Routine monitoring and check 

(2) Monitoring and check in the operation 

2-3. Operation for water quality control 

The water quality and water level of the clear water reservoir should be controlled by the 

operation of other facilities in the previous processes such as chlorination, filtration, 

coagulation, and raw water pump and transmission pump facility. 

2-3-1. Control of turbidity, pH, aluminum contain 

Control of turbidity pH, aluminum contain should be conducted in the process of filtration. 

2-3-2. Control of free chlorine residual 

Control of free chlorine residual should be conducted by control of post-chlorination.  

Control of post-chlorination is based on measurement result of free chlorine residual at inlet 

and outlet point of the clear water reservoir. 

Consumption of free chlorine residual will be small amount that in the water through the pipe 

from filtered water basin to the clear water reservoir, and in the clear water reservoir.  Hence, 

almost of dosed post-chlorine will be added as free chlorine residual. 

And difference of free chlorine residual at inlet and outlet in the clear water reservoir, that is 

full covered basin, will be small amount.  If big difference of free chlorine residual from 

inlet and outlet such as reduction of 0.3-0.5mg/L will be appeared it should be result of 

unusual condition in the clear water reservoir.  Situation like above will be out of control. 

Investigation should be needed and cause of reducing of free chlorine residual must be 

removed. 

3. Reports and records 

3-1. Records 

Records for operation of clear water reservoir should include the following: 

(1) Record of monitoring and visual check 

(2) Record of water quality in the clear water reservoir 

3-2. Reports 

Reports for operation of clear water reservoir should include the following: 

(1) Recommendation 

� Upgrading or rehabilitation of facility 

Revised version Issued date Page  3of 3 SADAT-WTP10-QC 

� Modification and arrangement 

� Repairing and replace 

� Additional of facility 

� Review of criteria 

� Review of procedures for operation and control 

(2) Annual report 
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Plant Name: 
MAHATET EL 
SADAT EL 
SATHEYA W.T.P. 

Title 

Alum Dosing Facility 
SOP TAG No. 

SADAT-WTP11-QC

1. Introduction 

In MAHATET EL SADAT EL SATHEYA WTP, alum solution is used as coagulant.  Alum is 

received as solid alum and stored in the storage yard.  Stored alum will be put into alum 

solution tank.  Put solid alum is dissolved in the solution tank, and the concentration of 

solution is to be 10% which is equivalent to 1.6% concentration Al2O3 (effective element).  

This job is carried out as water quality control by a chemist. 

2 Criteria for water quality control 

Water quality control in alum dosing facility is to check and monitor alum specifications 

especially concentration of contained Al2O3.

Criteria of alum dosing facility are the following; 

(1) Effectiveness of received solid alum: More than 16 (w/w %) as Al2O3

(2) Concentration of dosed alum solution: Not less than 1.6 (w/w %) as Al2O3 

3. Water quality control under normal condition 

3-1. Monitoring and check 

Concentration of alum solution should be monitored as following: 

� Monitor alum solution in the solution tank 

4. Water quality control under unusual condition

4-1. Prospect troubles and trouble shootings 

(1) Unusual condition of process and actions of remedy for process control 

Unusual condition of concentration of alum will be following; 

� Concentration of alum solution will be lower than specified concentration 

� Concentration of alum solution will be higher than specified concentration 

� Unusual color of solution 
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5. Reports and records 
5-1. Records

Records should include the following: 

� Concentration of alum solution in storage tank after receiving 

� Periodical check 

� Concentration of alum solution in dosing tank after dilution 

� Periodical check 

5-2. Reports 

Data of concentration of alum solution will be used for calculation of consumption amount. 

Hence, following report should be required about diluted solution: 

� Average concentration of alum solution during a 24-hour period for a month 

� Maximum concentration of alum solution used during a month 

� Minimum concentration of alum concentration used during a month 02_Gezy
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Plant Name: 
GEZY I.M.R.P.

Title 

Introduction 
SOP TAG No. 
GZY-IMRP-INTRO

Issued  Developed by  Signature

Revised  Approved by  Signature

1- Definition of SOP 
The definition of SOP is some integrated procedure and specified remarks applied on 

each process in the facility. 

� Specified and documented institutions done by operators. 

� Contain the general system and branch unit including the tasks within the units. 

� Contains regular operation conditions, planned emergency, and sudden emergency 

� The SOP activities will comprise field activities, data collection, data analysis and 

establishment of PIs (performance indicators). 

� SOP is not only document showing O&M procedure. By utilizing SOP, current 

problems should be extracted and analyzed, then the improvement effect should be 

led to making a new proposal. Accordingly, SOP should be reviewed and revised so 

that it can be suitable and useful anytime in any situation for water supplier 

according to evaluation of utilized results.  We should find improved results of O&M 

and WQC activities whenever we review and revise SOPs. 

The purpose of SOP is as follows; 

1) Efficient and safe operation for all components of the system. 

2) Increasing the efficiency of the facility. 

3) Adjusting the water quality in the facility. 

4) Improvement of current problems. (water sources, facilities, human resources, water 

quality, etc.) 

 2- Importance of SOP 
The SOP will lead to the development of structure and activities and capacity 

development of personnel in MCWW. It should then be necessary to transmit and share 

the accumulated technology and experience to the entire Minifia Governorate.  

3- Requirement to apply SOP 
In order to apply SOP to facilities and achieve the improvement effect, followings should 

be prepared. 

1) Staffs motivation

2) Calibration of instrumentation devices
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3) Drawing & General Information of the facility

4) Equipment Manuals

4- Operation steps 
Operation steps is the sum of activities through the different operation process, this 

activities are divided into details. 

4-1- Operation in normal condition 
Operation under normal conditions shall be explained in details for each activity in the 

SOP. 

4-2- Operation in emergency cases 
Operation under emergency cases includes up normal conditions such in case of sudden 

pollution of raw water or power cut or work stop in major treatment facility …….etc  

        4-2-1- Analysis of past problems, causes, and remedy actions 
Study and analysis of some problems happened in past will help to solve existing 

problems and this will help to reach to the following occlusions ;   

� Detect the weak points due to design 

� Detect the weak points in operation and maintenance 

� Detect the weak points due to technical conditions for equipment 

� Reference to problem analysis procedure 

� Reference to what we need to reach to the cause of the problem 

� Reference to what is not allowed to avoid the problem 

� Etc.

All data and actions related to the problem must be collected and recorded in one file as a 

reference to avoid repeating the problem 

5- Maintenance activities 
5-1   Maintenance activities references 
5-1-1 General idea  

Maintenance references are used to show the impotence of the activity including 

maintenance, replacement, check, for all or part of equipment. It is divided to preventive 

maintenance and corrective maintenance as shown in the following figure 
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The preventive maintenance is divided into two types, one of them based on time and the 

other is based on technical condition of equipment. There is a difficulty to evaluate the 

depreciation rate of the equipment  

Time based maintenance either to be according the planned schedule or based on actual 

accumulated working hours for the equipment 

The corrective maintenance is divided into two types, one of them is emergency 

corrective maintenance and normal corrective maintenance. In normal corrective 

maintenance good monitoring and periodic check for equipment should be applied to 

detect any up normal condition for the equipment  

The classification of the maintenance and which type shall be applied should be based 

on activity and related equipment  

Maintenance activities include monitoring, check and recommended action either by 

change, repair or improvement. The maintenance activities include four actions as 

following: 

1. Mentoring of the equipment condition and performance 

2. periodical check 

3. analysis and evaluation 

4.  repair after check 

Corrective Preventive 

NormalEmergency
Based on time Based on 

condition 

Planed schedule 

Accumulated running hours

Maintenance activities
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�   mentoring of the equipment condition and performance 
Mentoring and check shall be based on time schedule for operation and maintenance  

�   periodical check 
Periodical check shall be for all equipment in the external exposed parts as well as 

internal parts to be sure that the equipment is suitable and capable to perform well and 

the number of check and period shall be based on each equipment function and should 

be scheduled and documented 

�   analysis and evaluation 
The importance of repair is related to the importance of equipment and operation 

condition and the condition of parts and if it is subject to wear or rust.  

The analysis of repair should include cost and risk and time required for maintenance and 

spare parts availability before the starting of  maintenance activity 

Discover the problems in early time and repair shall make long lifetime for equipment  

�   repair after check 
 Replacement, repair or change the equipment depends on the spare parts availability. 

Sometimes only greasing and cleaning are only required  

5-2   Expected problems and trouble shooting 
The expected problems can be easily known from the past operating records and 

operators experiences analysis 

6- Quality control 
Water quality control should be effectively applied and data analysis are required to 

forecast any future problem and review treatment process  

It is important to monitor and check all water process steps for economic operation and 

prevent any of the process function from being overloaded due to improper operation for 

previous step 

7- Records and Reports 
Records and reports is one of the important activity which help in analysis and considered 

as on of the very important documents for personnel communications inside or outside 

the plant  

These records will help in improvement of operation and maintenance and avoid 

repeating of problems   
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Plant Name: 

Gezy I.M.R.P 
Title 

Overview for 
Gezy Iron & Manganese Removal Plant

SOP TAG No. 

GZY-IMRP00-OV

Issued  Developed by  Signature

Revised  Approved by  Signature

1. Location of the facility 

South West of Minufia Governorate 

(Location map is attached at the close of this chapter.) 

2. General information of the facility 

2-1. General information 
(1) Facility name : Gezy Iron & Manganese Removal Plant 

(2) Type of the facility : Iron and Manganese removal Plant 

(3) Establishment : Year 2009 

(4) Water source : Well water  

(5) Capacity : 2,160 m3/day- Design Capacity 

: 1,800 m3/day- Actual Capacity 

(6) Covered Area : Mainly 1 village (Gezy) and some other small villages 

(7) Service population : Approx. 40,000 people 

(8) Access level : 40 min from MCWW 

2-2. Components of process and facility in water treatment plant 

Water treatment process consists of plural processes. And each process is related with each 

other in the overall water treatment process and works reciprocally each process. 

2-2-1. Components of unit process 

There are eight (8) unit processes in Gezy iron & manganese removal plant as follows: 

(1) Well water extraction process 

(2) Aeration & oxidation reaction process  

(3) Sedimentation process 

(4) Filtering process 

(5) Clear water storage and distribution process 

(6) Drainage process 

(7) Sludge circulation process 

(8) Disinfection process 
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2-2-2. General flow diagram 
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2-2-3. Components of facility in each process 

Components of facility in unit process are the following: 

(1) Well water extraction process 

This process includes the following: 

� Well pump (Submersible Pump) 

(2) Aeration & oxidation reaction process 

This process includes the following: 

� Potassium per manganite dosing system 

� Aeration Tank 

� React-Chamber

� Mixer (mixing of potassium per manganite)  

� Air Blower 

(3) Sedimentation process 

This process includes the following: 

� Tube settler (Acceleration of sedimentation process) 

� Clarifier (Sludge collection) 

(4) Filtering process 

This process includes the following; 

� Filter basin with filter media and under drain system 

� Wash Water tank 

� Backwash pump 

� Air scouring blower 

(5) Clear water storage and distribution process 

 This process includes the following; 

� Reservoir

� Treated water pump 

� High Tank 

(6) Drainage process 

 This process includes the following; 

� Sludge tank 

� Sludge pump 

� Sludge thickner 

� Drying bed 

(7) Sludge circulation process 

 This process includes the following; 

� Sludge water holding tank 

� Sludge water pumping sump 

� Holding tank pump 
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(8) Disinfection process 

This process includes pre-chlorine and post-chlorine facility as follows; 

� Chlorine storage system 

� Chlorine gas neutralization system 

� Pre-chlorine and post-chlorine dosing equipment 

� Chlorine leakage detector 

2-3. Basic system on facility operating and process control 

2-3-1. System description 

(1)  Water source 

Generally, water sources are classified as two sources; surface water source and underground water 

source. The surface water source includes rivers, water passes, lakes or water behind dams. The 

ground water source includes wells and springs. 

Underground water (Well water) is the water source for Gezy IMRP.   

Well water must be in good quality and sufficient quantity to guarantee production of safe and 

acceptable water after treatment, and the water source should be capable to provide sufficient quantity 

at continues rate. Generally it is preferred to secure good raw water quality in order to treat the water 

with a minimum cost.   

(2) System of each process 

� Well water extraction process 

One well is available and another well is able to yield water plant design capacity 

� Aeration & oxidation reaction process 

� Aeration tank receives well water. In the aeration tank, Iron and Manganese are 

oxidized by air contact provided by air blower. 

� Potassium per manganite is dosed into well water at react-chamber in order to 

oxidize Iron and Manganese contained in the water. 

� In the react-chamber, potassium per manganite is mixed rapidly by mixer. 

� Coagulation and sedimentation process 

� Oxidized iron and manganese by oxidization reaction are separated in the tank. 

� Floc accumulated at the bottom of the tank is collected by clarifier and it will be 

transferred to sludge tank by manual operation. 

� Filtering process 

� Treated water by sedimentation process is transferred to the sand filter. And 

suspending oxidized substances in the water is separated by sand filtering 

process.

� Sand filters are cleaned periodically by air scouring and back wash. 

� Clear water storage and distribution process 

Purified water through the water treatment process is distributed to the city network 

by treated water pump system. 
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� Drainage process 

� Sludge tank receives drained sludge from sedimentation tank. Drainage sludge 

and waste water are mixed in a tank, then it will be transferred to the thickener. 

It will also transferred to react-chamber for the oxidization activation.  

� The thickener separates sludge from the drainage water and sludge will be 

transferred to the drying bed. 

� Sludge circulation process 

� Sludge water holding tank receives the filtered backwash drain . 

� Sludge in a tank will be returned to the aeration tank for the constitution of drain 

circulation system. 

� Disinfection process 

Pre-chlorine is dosed into aeration tank by pre-chlorine dosing equipment, and 

post-chlorine is dosed into wash water tank individually by post-chlorine dosing 

equipment. 

(4) Water quality control 

Water quality analyses are carried out periodically in the plant laboratory by chemists.   

(5) New Egyptian Potable Water Standards (Fe and Mn concentrations) 

According to the Decree 258 by Ministry of Health, new ”Limits of the criteria and 

specifications of the potable and domestic water” (Egyptian Potable Water Standards 

hereinafter) were regulated dated October 21st, 2007 and new limits of Fe and Mn 

concentrations are as follows; 

Maximum allowable limit 

Fe:  0.3 mg/litter 

Mn:  0.4 mg/litter 

3. Component of SOPs 

SOP for WTP consists of three (3) packages as follows: 

� SOPs for operation 

� SOPs for maintenance 

� SOPs for water quality control 

3-1. SOP for Operation 

Documents which require criteria and procedures for operation and control activities of 

facility are provided in this SOP and include the following: 

� Explanation of process and relation between other process 

� Criteria for operation activity and design 

� Operation and control procedures for facility in normal condition and unusual 

condition

� Monitoring and visual check items for facility 
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� Reporting and recording system 

3-2. SOPs for Maintenance 

Documents which require criteria and procedures for maintenance activities of facility are 

provided in this SOP and include the following: 

� Criteria for maintenance activity 

� Maintenance procedures for facility in normal condition and unusual condition 

� Monitoring and visual check items for facility 

� Reporting and record system 

3-3. SOPs for Water Quality Control 

Documents which require criteria and procedures for water quality control and process control 

are provided in this SOP and include the following: 

� Criteria for water quality control activity 

� Water quality control and process control procedures in normal condition and 

unusual condition 

� Monitoring and visual check items for water quality and process 

� Reporting and record system 
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Figure 1  Location of Gezy Iron & Manganese Removal Plant

Gezy IMRF 
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Plant Name: 

Gezy I.M.R.P 
Title 

 Water Well  
SOP TAG No. 

GZY-IMRP01-OP

Issued  Developed by  Signature
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Introduction 

Iron and manganese removal plant is a water treatment plant reducing the iron and 

manganese contents contained in the source ground water.  

In Gezy Iron and Manganese Removal Plant (GZY-IMRP), the source of supplying water is 

well water.  

1. Features of process 

1-1.Function of process 

Function of the well is to produce water of design quantity and design quality within the 

design groundwater. The well water is extracted from the wells by well pumps to the 

aeration tank to start the aeration as a first step of iron and manganese removal process. 

1-2.Impacts of process 

Wells are the first stage process in Gezy Iron and Manganese Removal plant 

(GZY-IMRP). 

1-3.Relations between other processes 

The static and dynamic water level in the well affects to the pump capability. 

         . 

2. Criteria for operation 

  2-1. Water level  
Static and dynamic water levels shall not be lower than the designed/planned figures 

for pumps. Water levels and related treatment operation are as follows;  

1- Static water level should be recorded for each well, if possible 

2- Dynamic water level should be recorded during operation for each well, if possible. 

3- Well Discharge flow rate should not exceed the design limits. 

4- The pump flow rate should not increase the safe yield capacity for the well. 

5- Checking for the well water level every 3 months to check the well efficiency and 

pump condition.   
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 2-2. Water quality 
Concentration of Fe and Mn contained in well water should be treated depending on the 

Egyptian Standard.  

Maximum allowable limit 

Fe:  0.3 mg/litter 

Mn:  0.4 mg/litter 

 2-3. Clean well sites 
Well sites shall be kept clean from any contamination derived from either surface water 

or ground water. Visual check and cleaning around the well sites should be conducted 

by daily routine work. 

3. Operation under normal condition 

3-1.Start-up and shut-down procedures 
� Checking for the static and dynamic water level 

� Checking for the well water quality 

 4. Operation under unusual condition 

4-1 Expected troubles and trouble shooting 

      4-1. Contamination 

In case that any contamination by ground pollution is detected, the plant shall be 

stopped immediately and disinfection of the well should be done.  

      4-2. Water level 

There are two kinds of abnormal draw-down of groundwater level as 1) extreme 

draw-down of dynamic water level, 2) long term static water level draw-down. 

4-2-1. Clogging 

Ground water flow may be reduced by clogging of inlet screen and/or 

surrounding aquifer layer. The other hand, extreme draw-down will occur by 

excessive pumping. 

In this case, 1) pump operation shall be restricted until the restoration to the 

normal level, or 2) making a new well shall be considered. 

4-2-2. Long term static water level draw-down  

With many reasons considered, ground water level may be drawn down in long 

term and may exceed the design/planned level. In this case, 1) operation by a 

value less than the design flow rate, and 2) increasing pump total head capacity 

or adding new well shall be considered to secure the discharge capacity of the 

wells. 
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5. Report and record 

5-1.Record

      The Record for operation of the well sites should be required as follows; 

    5-1-1.Record of monitoring and visual check 

       Monitoring and visual check list should be prepared 

Objects of monitoring and recoding are as follows:   

           -1. The water levels 

              - Static water level 

- Dynamic water level 

           -2. Raw well water quality 

              - Iron and Manganese concentration 

- Other potable water standard items 

When unusual condition will happen, it should be recorded with immediate 

actions, remedial measures taken. 

5-2.Report

Reports for operation of wells should be required as follows; 

- Monthly and annual ground water extraction volume in the plant 

- Monthly and annual ground water level fluctuation 

      - Monthly and annual ground water quality fluctuation 

� Iron and Manganese 

� Other items 

      - Required maintenance of wells 

� Washing well and screen for clearing clogging 

� Painting or replacing well casing, piping, valves etc. 

� Maintenance of surface water drainage at well sites 
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Introduction 

Generally, maintenance activity of the water wells is not required. However, cleaning of 

well including screen should be considered, in case that decrease of static and dynamic 

water level is detected. 

1. Criteria for maintenance 

Major maintenance activity for the wells is to secure the safe yield capacity required to 

produce planned treated water volume without negative effect. 

Criteria 
-  Keeping the well yield capacity by periodical monitoring for static and dynamic well 

water level. 

- Maintaining outlet pipes and valves properly painting or replacing. 

  Frequency: Every 6 months 

-  Checking for the well contamination by ground pollution. 

Frequency: Arbitrarily  

2. Maintenance activity 

Based on the above criteria, the maintenance activity is classified in two (2) categories; 

2-1. Maintaining well casing and piping 
As a part of maintenance activity for the piping and valves inside the plant, well casing 

and piping at well sites shall be maintained as follows; 

- Inspection for well casing and piping should be conducted regularly to ensure that 

facility should go on without accident during operation.  

- In case that well is polluted or screen is clogged by unexpected accident, following 

countermeasure should be done. 

1) Disinfection of the well by sulfuric acid (H2SO4). 

2) Air blowing by air compressor. 

3) Overhaul of the well pump. 
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2-3. Well sites cleaning 
Around the well there shall be kept clean from any contamination by ground pollution. 

Daily visual checking shall be conducted on the following points and necessary 

maintenance shall be made as required. 

- Surface water drainage 

- Protection from oil and grease 

- Protection from animals 
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Gezy I.M.R.P
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 Well Pump 
SOP TAG No. 
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Introduction 

The two (2) wells are used as the water source and supply the ground water to the plant. 

The ground water in the well is extracted by the well pumps installed inside of the wells 

and discharged to the aeration tank though the well water pipe. 

The well pump facility is consists of following equipment; 

     -1.The well pump: Submersible pump  

       Specification 

(a) Installation Number : 2 pumps (1 duty, 1 stand-by) 

(b) Capacity : 25L/sec x 90mH 

   -2.Pipes and valves 

1. Features of process 

1-1. Function of process 

    Function of the well pump is to transfer the ground water into the aeration tank with 

required quantity and water pressure. 

1-2. Impacts of process 

Iron and manganese removal efficiency depends on well water flow rate. 

Extracted water quantity depends on the safe yield capacity of the well. 

1-3. Relations between other processes 
   1-3-1.The well 

         The water level in the well affects to the discharge pressure and quantity. In 

addition, water quality in the well affects to iron and manganese removal 

efficiency. 

   1-3-2.The aeration tank 

         The aeration tank is located after the well pump facility. 

         The well water is extracted by the well pump to the aeration tank. 
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2. Criteria for operation 

  2-1.Schedule for working of pump 
The well pumps shall be operated according to the operation schedule. 

      Working pump should be changed every 1 week to secure and check the capability 

of each pump. Summary for operation schedule is as shown in following table. 

According to the following contents, daily operation record should be managed. 

Period Operation Schedule 

General

(Operation Frequency) 
Working pump should be changed every 1 week 

Daily 

1. Check for operation current 

2, Check for operation pressure 

3. Check for Abnormal noise, temperature, vibration & etc, 

4. Check for operation Time (From start to stop) 

5. Check for daily total operation hour 

6. Check for daily total production water amount 

2-2.Indication of discharge pressure gauge of pump 
      Proper indication for pressure gauge:  Lower limit ----- bar  

                                  Upper limit ----- bar 

* Pressure value should be checked at the site. Plant manager should notice it to 

operators. 

2-3.Indication of operation current of pump 
      Proper indication of operation current:  Lower limit ----- A  

                                  Upper limit ----- A 

* Rated current for pumps should be checked at the site. Plant manager should 

notice it to operators. 

2-4.Indication of production amount of the well 
      Proper production water amount:  Lower limit ----- m3/day 

                                  Upper limit ----- m3/day 

* Production water amount from the well should be checked at the site. Plant 

manager should notice it to operators. 

3. Operation under normal condition 

3-1.Start-up and shut-down procedures 
      3-1-1.Pre-start check 

           The well and well pump shall be selected before start-up operation. 
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         -1.The Valve in discharge line 

All valves in discharge line of the well pump shall be kept in open 

condition. The sampling tap in discharge line shall be closed. 

         -2.Electrical switch board 

             Power has to be supplied. 

3-1-2.Start-up 

The starting switch on the panel is turned on for the operation of well pump.   

Common check, such as unusual noise and vibration of the well pump and leak 

of water should be done during operation.  

3-1-2.Shut down 

The stop switch on the panel is turned off to stop the well pump. 

Discharge valve shall be closed after operation stops to avoid the reverse flow. 

Operation hour and production amount of the well shall be checked in each well 

pump. 

3-2.Monitoring and visual check during operation 

Monitoring and visual check of the well water pump is a very important activity. 

It shall be conducted not less than once a day. 

If unusual condition is detected, corrective action shall be conducted immediately.  

3-3 Operation for control 

  Iron and manganese removal efficiency depends on well water flow rate. 

  The well water is oxidized by the aeration and chemical reaction process as the first 

step and treated water is drawn into the sedimentation basin and stored for next 

filtration process. 

  The water from sedimentation basin is fed into the filter and filtered water is supplied 

to the network. 

 4. Operation under unusual condition 

4-1 Prospected troubles and trouble shooting 

      -1. Discharge pressure is low 

      -2. Discharge pressure is high 

      -3. Discharge quantity is not enough 

      -4. Mechanical trouble of the pump 

-6. Electrical power failure 
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5. Report and record 

5-1.Record

       The Record for operation of well pumps shall be as follows; 

       5-1-1.Record of working of the pump 

           -1.Time in operation of the each well pump 

           -2.Operation condition 

              - Discharge pressure, quantity, electrical current, and so on 

           -3.Water level in the well 

           -4.Unusual condition of the pump  

5-2.Report

Reports for operation of well pumps shall be required as following; 

      5-2-1.Unusual condition in working 

      5-2-2.Monthly report 

           -1.Time in operation of each pump 

           -2.Recommendation on operation 

      5-2-3.Annual report 

           -1.Time in operation of each pump 

           -2.Recommendation on operation 
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Gezy I.M.R.P
Title 

Well Pump 
SOP TAG No. 

GZY-IMRP02-MT

Issued  Developed by  Signature
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1. Introduction 

Submersible pump is used for ground water extraction. Pump and motor is integrated by 

canned system for waterproof. And auxiliary piping system includes valves and gages, such as 

non-return valve, sluice valve, level detector, well screen, air release valve and pressure 

gauges.

Maintenance activity for the pump should be conducted to main components and auxiliary 

components. 

2. Criteria for maintenance 

Criteria for the maintenance activities are mentioned in Cause 3, “Maintenance activity”. 

3. Maintenance activity 

Daily monitoring and check, and periodical inspection should be required to keep the pump in 

proper working. Maintenance activity consists of 4 kinds of working components as follows; 

(1) Monitoring and checking during operation 

 * Monitoring and checking is conducted by operation staff in MCWW. 

(2) Periodical inspection during operation or after stoppage 

(3) Evaluate and analysis of monitoring and inspection result 

(4) Repair, replace, change of oil and etc, (in case that the malfunction is detected.) 

3-1. Monitoring and visual check 

3-1-1. Pump 

Period Maintenance Activities 

Daily 1. Leakage check from the piping connection 

2, Discharge pressure & Production amount 

3. Operation hour 

4. Abnormal noise & vibration 

5. Operation current 

Every week 1. Leakage check from the piping connection 

2, Discharge pressure & Production amount 

3. Operation hour 

4. Abnormal noise & vibration 
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Period Maintenance Activities 

5. Operation current 

Every month 1. Static & dynamic water level, if possible 

2. Tightness of bolts 

Every year (Pull the pump up to the ground) 

1. Clogging in a pump casing  

2. Abbreviation of impeller  

3. deterioration of the pump casing 

4. Insulation resistance 

3-2. Periodical inspection during operation or after shutdown 

Periodical inspection includes monitoring of flow rate, pressure change and operation current 

for the confirmation of pump operation efficiency. 

3-3. Evaluation and analysis on the results of monitoring, check, and inspection 

In case that a malfunction is detected during operation, it should be repaired immediately in 

order to secure proper water treatment function. 

4. Report and record 

4-1. Record 

Operation records in the facility include the followings; 

� Result of monitoring and check  

� Result of periodical inspection 

� Record during operation 

� Indication of discharge pressure 

� Indication of current meter 

4-2. Report 

Reports include the followings; 

4-2-1. Report for recommendation 

(1) Rehabilitation 

� Repair or replacement 

� List of spare parts that should be stored in the plant 

(2) Upgrading of facility or system 

� Change of capacity, material, and other specifications of pumps 

� Proposal of preventive maintenance activity as needed 
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4-2-2. Report of maintenance activity 

(1) Annual report 

� Repair and replacement for each facility 

� Trouble and accident 

� Result of corrective maintenance 

� List of consumed spare parts in a year 

(2) Corrective action to prevent trouble or accident 

GZY-IMRP02-OPTS-01 

Trouble Shooting 
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PROBLEM POSSIBLE CAUSE RECOMMENDED REMEDY 

No water delivered 

No flow 

No pressure 

Discharge valve closed Open the closed valve 

Air buckets in a pump casing   Open the air release valve (Discharge the air) 

Impeller damaged Replace the impeller 

Rotation direction is incorrect Reverse the phases  

Low flow and low 

pressure 

Excessive amount of air in liquid Open air vent to release air 

Abrasion of impeller  Replace the impeller 

Foreign maters in the impeller  Open pump and clean impeller 

Voltage drop Check the voltage / Ask power company 

Decrease of static water level Cleaning of well 

In case that water level doesn’t recover, change of 

the well should be considered. 

Pump trip  

Stopped by itself 

Electrical overload settings are 

incorrect 

Check and correct setting 

Impeller obstructed Clear obstruction from the impeller 

Poor electrical connection at the 

panel 
Check the circuit 

Plant Name: 

Gezy I.M.R.P
Title of SOP: 

Well Pump 
SOP TAG No. 

GZY-IMRP02-OP

Kind of Doc. 

Trouble Shooting 
Title of Document 

Trouble Shooting for the Pump
Document No. 

GZY-IMRP02-OPTS-01
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Plant Name: 

Gezy I.M.R.P
Title 

Aeration Tank 
SOP TAG No. 

GZY-IMRP03-OP

1.   Description of the facility 

1-1.  Outline of process and facilities 

Purpose of the aeration tank is to oxidize the iron and manganese contained in the well water 

and feed the oxidized water into reaction chamber. The oxidation process of contained iron 

and manganese in the well water is performed with contact oxidation by air blower. 

1-2.  Function of the aeration tank 

Functions of the aeration tank are to receive the well water from the well pump, to oxidize 

iron and manganese in the well water and to feed the water into reaction chamber. 

1-3.  Impact of facility 

The oxidation tank is the first step of oxidation of the iron and manganese contained in the 

well water by contact with the oxygen in the air. This contact is performed by air blower. 

1-4.  Relation with other facilities 

1-4-1. The well pump 

The well water is distributed to the aeration tank by 2 well pumps. Distributed water amount 

is calculated by the ultrasonic flow meter installed in a pipeline, and it is indicated on the 

transducer. 

1-4-2.The reaction chamber 

The outlet water from the aeration flows into the Reaction chamber by gravity. The water is 

further oxidized by the oxidation reaction of potassium permanganate.  

1-4-3. Pre-chlorine dosing for oxidation 

Prior to flowing into the aeration tank, pre-chlorine is dosed into the water at the inlet. 

Effectiveness of oxidation depends on pH condition of the process water and it is effective in 

high pH. When pH is not high enough to oxidize iron and manganese contained in the water, 

pre-chlorination is effective for oxidation.  

1-4-4. Potassium permanganate dosing for oxidation 

In order for further oxidation of iron and manganese contained in water, potassium per 

manganite is dosed into the water at the outlet trough. Potassium permanganate is usually 

used for treating ground waters for the removal of iron, manganese, sulphide and color 
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problems. It oxidizes dissolved iron and manganese to produce insoluble oxides which can 

then be settled and filtered out.  

2.  The criteria for operation 

Air blower should be operated according to the operation schedule. Usually 1 blower should 

operate 24 hours. Summary for the operation schedule is as shown in following table. 

According to the following contents, daily operation record should be managed. 

Period Operation Schedule 

General

(Operation Frequency) 

1 blower should operate 24 hours. 

(1 for stand-by) 

Change the operation blower every week 

Daily 
1. Check for the operation current 

2. Check for Abnormal noise, temperature, vibration & etc, 

3.  Operation under normal condition 

Usually the well water passes through the aeration tank, when inlet valve is opened. i.e. any 

operation or control under normal condition is not necessary for the aeration tank. However, 

monitoring is required to confirm that mal condition does not exist.  

When restart the aeration tank operation, the inlet valve shall be opened and drain the 

remaining water in a tank. Pre-chlorine should be dosed at usual dosing rate during draining. 

After the initial cleaning of the aeration tank is confirmed, outlet water from the aeration tank 

shall be fed into reaction chamber by gravity. Free residual chlorine in the water shall be 

monitored periodically by sampling from the inlet and outlet of sand filters. 

4.  Operation mal condition 

4-1.  Typical unusual condition 

Mal condition of the oxidation tank is the case that the function is not secured sufficiently by 

malfunction of air blower. 

1) Malfunction of air blower. 

When the air blower is under the trouble, check the condition and should remedy or replace. 

2) Clog of air blowing pipe 

Oxidized iron and manganese oxidized by pre-chlorination may clog air blowing hole in air 

blowing pipe inside water. When the operation pressure increases in comparison with normal 

condition, replace the air blowing pipe. 
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5.  Report and record 

5-1.  Record 

       Record of monitoring and visual check for the aeration tank operation. 

5-2.  Report 

        5-2-1.Annual report 

              - Report of the well water quantity 

              - Report of the corrective action (as needed) 

              - Report of the preventive action (as needed) 

        5-2-2.Recommendation 

              - Rehabilitation and upgrading 

              - Review of SOPs 

              - Review of unified record sheet 

GZY-IMRP03-MT Revised version Issued date Page  1of 2 

Plant Name: 

Gezy I.M.R.P
Title 

Aeration Tank 
SOP TAG No. 

GZY-IMRP03-MT

1. Introduction 

Generally, maintenance activity of the aeration tank is conducted not in a routine maintenance 

but along with the periodical maintenance of the plant.  

Submerged part in the water is inspected, checked and cleaned up in the maintenance activity.  

The basin structure, inlet pipe and air blowing pipe shall be inspected, cleaned and maintained. 

Cleaning of the basin is the main activity. If cleaning is not sufficient, accumulated oxidized 

particles may clog the filter sand and cause the shortage of filter run time. 

2. Criteria for maintenance 

Principal maintenance is the cleaning inside a tank. During the cleaning period, it is possible 

to check that an existence of the deterioration of components and the amount of accumulated 

sludge

(1) Frequency of cleaning and inspection  

� Cleaning work: Once 3 to 6 months 

� Inspection and repairing: Once 3 to 6 months 

3. Maintenance activity 

3-1. Monitoring and visual check 

Monitoring and visual check should be conducted according to the O&M schedule. 

3-2. Maintenance item 

(1) External structure 

� Deterioration of frame structure 

� Corrosion 

(2) Inside the tank 

� Removal of accumulated oxidized particles 

� Clog of small holes in the inlet and the air blowing pipe 

3-3. Procedures for maintenance activity 

(1) Cleaning inside the tank 

� Planning the cleaning time 

� Draining the water in the aeration tank 

� Cleaning inside the tank 

S2.6-118



GZY-IMRP03-MT Revised version Issued date Page  2of 2 

(2) Inspection of the aeration tank 

Inspection items are as follows; 

� Frame condition (Deterioration, corrosion) 

� Blower (operation condition) 

� Inlet pipe (Clog of showering holes) 

� Air blowing pipe and valves (Clog of air blowing holes) 

4. Procedures under mal-condition 

4-1. Prospective troubles and trouble shootings 

� Clog of small holes in the inlet and the air blowing pipe  

� Replacement of pipes 

� Deterioration or corrosion  

� Repair or repaint 

4. Report and record 

4-1. Records 

Records for the maintenance of aeration tank should include the following:

� Activity of cleaning 

� Results of external check 

� Result of internal check 

4-2. Reports 

Reports should be required for the improvement of O&M activities.   

(1) Frequency of cleaning 

(2) Operation cycle of blower 

(3) Upgrading or rehabilitation 

� Replacement of facility 

� Repairing of facility 

(4) Review of the criteria 
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Plant Name: 

Gezy I.M.R.P
Title 

Reaction Chamber 
SOP TAG No. 

GZY-IMRP04-OP

1.   Description of the facility 

1-1.  Outline of process and facilities 

Purpose of the reaction chamber is to perform further oxidation by the oxidation reaction of 

potassium permanganate. Potassium permanganate is usually used for treating ground waters 

for the removal of iron and manganese. It oxidizes dissolved iron and manganese to produce 

insoluble oxides which can then be settled. The reaction process consists of chemical and 

physical reaction. It depends on the dosages of potassium permanganate and physical 

treatment by rapid mixing. 

1-2.  Function of the aeration tank 

Functions of the reaction chamber are to react a potassium permanganate to the water evenly 

by rapid mixing, to oxidize iron and manganese more effectively and to feed the water into 

sedimentation tank. 

1-3.  Impact of facility 

The oxidation tank is the second step of oxidation of the iron and manganese contained in the 

well water by chemical and physical reaction. 

1-4.  Relation with other facilities 

1-4-1. The aeration tank 

The outlet water from the aeration tank flows into the reaction chamber by gravity.  

1-4-2. The sedimentation tank 

The outlet water from the reaction chamber flows into the sedimentation tank by gravity.  

1-4-3. Potassium permanganate dosing for oxidation 

In order for further oxidation of iron and manganese contained in water, potassium per 

manganite is dosed into the water at the outlet trough. Potassium permanganate is usually 

used for treating ground waters for the removal of iron, manganese, sulphide and color 

problems. It oxidizes dissolved iron and manganese to produce insoluble oxides which can 

then be settled and filtered out.  

2.  The criteria for operation 

Design criteria shall be necessary to determine the basic specification such as capacity, 
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capability, installation numbers and etc, which is used for the preliminary design ofiron and 

manganese removal plant.  

� Rapid mixing 

� Rotation number of flush mixer 

� Retention time in the reaction chamber (from 30-60 sec) 

� Potassium permanganate dosing 

� Dosing range of potassium permanganate dosing pump 

� Concentration of potassium permanganate solution for dosing 

3.  Operation under normal condition 

Usually the water passes through the react chamber, any operation or control under normal 

condition is not necessary. However, monitoring is required to confirm that mal condition 

does not exist.  

When restart the react chamber operation, drain the remaining water in a tank. Potassium 

permanganate should be dosed at usual dosing rate during draining. After the initial cleaning 

of the react chamber is confirmed, outlet water from the react chamber shall be fed into 

sedimentation tank by gravity. Free residual chlorine in the water shall be monitored 

periodically by sampling from the inlet and outlet of sand filters. 

4.  Operation mal condition 

4-1.  Typical unusual condition 

Mal condition of the react chamber is the case that the function is not secured sufficiently by 

malfunction of rapid mixer. 

1) Malfunction of rapid mixer. 

When the rapid mixer is under the trouble, check the condition and should remedy or replace. 

5.  Report and record 

5-1.  Record 

       Record of monitoring and visual check for the react chamber operation. 

5-2.  Report 

        5-2-1.Annual report 

              - Report of the well water quantity 

              - Report of the corrective action (as needed) 

              - Report of the preventive action (as needed) 

        5-2-2.Recommendation 

              - Rehabilitation and upgrading 
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              - Review of SOPs 

              - Review of unified record sheet 
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Plant Name: 

Gezy I.M.R.P
Title 

React Chamber 
SOP TAG No. 

GZY-IMRP04-MT

1. Introduction 

Generally, maintenance activity of the react chamber is conducted not in a routine 

maintenance but along with the periodical maintenance of the plant.  

Submerged part in the water is inspected, checked and cleaned up in the maintenance activity.  

The basin structure and rapid mixer shall be inspected, cleaned and maintained. Cleaning of 

the basin is the main activity. If cleaning is not sufficient, accumulated oxidized particles may 

clog the filter sand and cause the shortage of filter run time. 

2. Criteria for maintenance 

Principal maintenance is the cleaning inside a tank. During the cleaning period, it is possible 

to check that an existence of the deterioration of components and the amount of accumulated 

sludge

(1) Frequency of cleaning and inspection  

� Cleaning work: Once 3 to 6 months 

� Inspection and repairing: Once 3 to 6 months 

3. Maintenance activity 

3-1. Monitoring and visual check 

Monitoring and visual check should be conducted according to the O&M schedule. 

3-2. Maintenance item 

(1) External structure 

� Deterioration of frame structure 

� Corrosion 

(2) Inside the tank 

� Removal of accumulated oxidized particles 

� Clog of small holes in the inlet and the air blowing pipe 

3-3. Procedures for maintenance activity 

(1) Cleaning inside the tank 

� Planning the cleaning time 

� Draining the water in the aeration tank 

� Cleaning inside the tank 
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(2) Inspection of the react chamber 

Inspection items are as follows; 

� Frame condition (Deterioration, corrosion) 

� Rapid mixer (Operation condition) 

4. Procedures under mal-condition 

4-1. Prospective troubles and trouble shootings 

� Deterioration of rapid mixer  

� Repair or repaint 

4. Report and record 

4-1. Records 

Records for the maintenance of aeration tank should include the following:

� Activity of cleaning 

� Results of external check 

� Result of internal check 

4-2. Reports 

Reports should be required for the improvement of O&M activities.   

(1) Frequency of cleaning 

(2) Operation cycle of blower 

(3) Upgrading or rehabilitation 

� Replacement of facility 

� Repairing of facility 

(4) Review of the criteria 
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Plant Name: 

Gezy I.M.R.P
Title 

Sedimentation Tank 
SOP TAG No. 

GZY-IMRP05 –OP

Introduction

Condition of the water in the sedimentation tank and quality of effluent water from the 

sedimentation tank shall be checked and monitored. If the quality of filtered water changes to 

poor, operation conditions of the process before sedimentation tank shall be checked and 

modified, as needed. 

Properness of oxidation process shall be evaluated by quality of clarified water.

1. Features of process 

1-1. Function of facility 

Function of the sedimentation tank is to settle and remove the oxidized iron particles   

which produced by the oxidization process. 

1-2. Impacts of facility 

(1)  Result of oxidization process is evaluated by the water quality in a sedimentation tank. 

(2)  High turbidities in the water leaving from sedimentation cause poor performance of 

filtering.

1-3. Relations with other processes or other facilities 

(1)  Quality of oxidized water affects to efficiency of filtering process.

In the present facility oxidized particles, which shall have been removed in the 

sedimentation tank, pass on to filters. This results in reduced filter run times and poorer 

filtered water quality. 

(2)  The water treatment process is a chain of the several processes such as the well water 

transferring, oxidation, and the sedimentation process.  

In the water treatment process, sedimentation process is affected directly and 

significantly by a result of previous oxidization processes. 

(3)  Water quality in the sedimentation tank is affected by operation condition of sludge 

drainage from the sedimentation tank. Insufficient of sludge drainage will cause of over 

flow of the oxidized particles to filter system. 

(4) Oxidation of iron and manganese in the well water is the key factor for iron and 

manganese removal plant. Aeration and potassium permanganate dosing are used to 

oxidize iron and manganese in the water. 
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(5)  Clarified water is fed into to the filter tank by gravity flow. 

Contact oxidization to the sand is applied for the filtration system in the Gezy IMRP. In 

order to do effective absorption of iron and manganese, the free residual chlorine of the 

filtered water shall be maintained in the value more than 0.5 mg/l as lower limit. The 

free residual chlorine is consumed by the sand to activate the oxidization effect. i.e. the 

free residual chlorine in the clarified water shall be kept in the value more than above 

with a margin of consumption.  

If the free residual chlorine in the oxidized water is not enough for the filtration, it 

means not only drop in efficiency of manganese removal but damage of manganese 

coating layer around the sand which is coated by continuous operation. 

(6)  The sedimentation tank is the connection process with the oxidation process and 

filtration process 

The quality control of the oxidized water is the most important activity and especially control 

of free chlorine residual is important. 

2. Criteria for operation 

There is no device or equipment to operate or control in the sedimentation tank itself. 

Therefore, it has no criteria for operation or control of sedimentation tank.  

3. Operation under normal condition

3-1. Start-up and shut-down procedures 

From the reaction chamber to the filter, there are no valves which interrupt the water flow.     

3-1-1. Start up from a condition without water in sedimentation tank 

(e.g. Restart after cleaning of basin) 

In early stage of water filling into sedimentation tank, condition of the water from the react 

chamber is unstable by flow with oxidized particles, turbulent flow or short circuit flow. 

Accordingly, oxidized water in early stage after restart shall be drain out and the water in the 

sedimentation tank should not be fed to the filter. It should be drained for more than 2 hours. 

During the drainage, quality of oxidized water should be monitored. Water quality should be 

confirmed in comparison with criteria. Until the condition of oxidized water became stable, 

Filtered water Clarified water Oxidized waterWell water 

WELL
Aeration

Tank 
Sedimentation

Tank 

Sand
Filter

Pre-Chlorine Post-Chlorine

React
Chamber

Potassium Permanganate
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monitoring and check of water quality of effluent should be conducted continuously. 

In this stage, flow rate of the water from the react chamber should be reduced and after water 

condition is stable, flow rate can increase gradually. And dosing rate of pre-chlorine and 

potassium permanganate in this stage should be increased twice in comparison with normal 

condition.

3-1-2. Shut down of operation of a sedimentation tank 

Shut down of sedimentation tank is conducted for periodical maintenance, such as cleaning 

inside tanks. Stop the water flow into the tank, then drain out the water in the tank. 

3-2. Monitoring and visual check of facility

The monitoring and visual check should be daily routine work as a part of O&M activity. If 

the mal-condition or early trouble should be detected by this activity, it is possible to 

minimize the damage to the facility. 

4. Operation under unusual condition 

4-1. Prospect troubles and trouble shootings 

4-1-1. During operation 

Water condition shall be monitored. If it becomes worse, operation condition of the facility 

mentioned in above should be changed depending on following situation. 

(1)  Unusual condition of the water in sedimentation tank 

� Rising of the oxidized particles 

� Change of color of water 

� Unusual condition of the water level  

(2)  Causes of unusual condition 

� Raising of oxidized particles 

� Insufficient sludge drainage 

� Improper velocity of inlet 

� Excess of flow rate of inlet 

� Insufficient chemical dosing (Pre chlorine & Potassium permanganate) 

� Change of water quality 

� Unusual of the water level 

(3)  Actions to be taken to avoid above situation is as follows; 

� Proper sludge drainage  

� Proper dosing rate of chemical (Pre chlorine & Potassium permanganate) 

� Control of well water flow rate 

� Proper monitoring and analysis of process water quality 
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4-1-2. Restart after long term stopping

In case that operation of the sedimentation system is restarted from the long term stoppage of 

more than 2 weeks, following condition should be checked. 

(1)  Cause of precipitation of sludge 

� Condensation and compression of sludge at the bottom of tank 

� Expected trouble in the facility 

� Impossibility of sludge drainage by clogging of drainage pipe 

(2)  Actions to be taken to prevent above situation before stop 

� Sludge drainage  

� Draining out the effluent water until free residual chlorine is sufficient. 

� Sufficient free residual chlorine: 0.5 mg/l or more 

5. Report and record 

5-1. Record 

The record for sedimentation tank shall be required to grasp the operation condition and 

quality of oxidized water.  

Quality of oxidized water is acceptable or not, in comparison with criteria. 

Operation condition is acceptable or not, in comparison with design criteria. 

Record is used for the maintenance activity and water quality control. 

5-2.Report

Technical records shall be provided to staffs in charge of O&M activities. Records have no 

meaning if it is not utilized for O&M activities. Reports are useful tool for the improvement 

of activities by utilizing of records. Required reports for sedimentation tank are limited to the 

operation of sludge drainage and any recommendations for improvement. 

Report for operation of sedimentation tank includes following items; 

(1)  Recommendation for operation according to records of operation 

(2)  Report for corrective and preventive action 

(3)  Result of recovery of trouble or unusual condition 

(4)  Recommendations for improvement 
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Plant Name: 

Gezy I.M.R.P
Title 

Sedimentation Tank 
SOP TAG No. 

GZY-IMRP05 -MT

Introduction 

Generally, maintenance activity of the sedimentation tank is conducted not in a routine 

maintenance but along with the periodical maintenance of the plant.  

Submerged part in the water is inspected, checked and cleaned up in the maintenance activity. 

There is no facility to be controlled in the sedimentation tank in Gezy IMRP except sludge 

drainage facility. 

Cleaning of the tank is the main activity. If cleaning is not sufficient, precipitated oxidized 

particles are fed into the filter. 

Insufficient removal of oxidized particles in the sedimentation tank will cause of shortage of 

filter run time.    

1. Criteria for maintenance

Main maintenance activity for the sedimentation tank is to clean inside of the tank. Condition 

of the tank and submerged parts of facilities should be checked during cleaning works. Also 

the accumulation amount of sludge remaining in the tank should be checked. 

(1)  Frequency of cleaning and inspection of inside of the basin 

� Regular cleaning work: Once 3-6 months 

� Inspection and repairing: Once a year 

(2)  Acceptable stopping time of sedimentation tank 

� In winter season: 6 hours 

2. Maintenance activity 

Monitoring and visual check should be conducted according to the O&M schedule. Unusual 

condition of the sludge drainage facility shall be confirmed by monitoring results. 

� Condition of the water 

� Quantity 

� Turbidity 

� Free residual chlorine 

Maintenance activity is divided into (4) items described in followings; 

� Monitoring and checking during daily operation 

� Inspection 

� Evaluation and analysis regarding result of inspection 

� Maintenance based on the inspection result 
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2-1. Monitoring and visual check 

Monitoring and visual check shall be conducted according to O&M schedule. 

2-2.Inspection

Inspection shall be conducted according to O&M schedule and unified check list. Cause of 

troubles for the sludge drainage system is able to be prevented by following inspections. 

� Appearance check (Internal & External wall) 

� Water Leakage 

� Existence of foreign substances such as wooden blocks, vinyl material and etc. 

� Cleaning inside the tank and effluent trough 

� Sludge drainage by pressurized water 

� Cleaning of adherent algae on the wall 

2-2-1. Cleaning of the tank 

� To make a plan and time schedule for cleaning 

� Procedures for drainage of water in sedimentation tank 

� Procedures for cleaning 

2-2-2. Inspection procedure

Inspection check list shall be provided on the following items; 

� Inspection of the tank 

� Inspection of a pipe 

2-3. Evaluate and analysis regarding inspection result 

After inspection following items shall be evaluated; 

� Frequency and operation time of the sludge drainage 

� Necessity of recovery action 

- Corrosion 

- Crack on the concrete structure 

- Water leakage 

2-4. Maintenance after the inspection 

Maintenance works shall be conducted based on the inspection results as follows; 

� Repainting 

� Cleaning inside the drainage pipe 

� The drainage valve 

- Supplying the grease 

- Change of damaged parts 

- Repairing of leakage part around the drainage pipe 
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- Repairing of leakage part of the pipe connection 

3. Report and record 

3-1. Record 

Records for the maintenance of sedimentation tank are required as follows; 

(1)  3-1-1.Record of monitoring and visual check 

(2)  3-1-2.Record of inspection 

(3)  3-1-3.Record of maintenance 

3-2. Report 

Following report for the maintenance of sedimentation tank is required as follows: 

(1)  Recommendations 

� Review of maintenance procedures 

� Improvement of facility 

� Review of the criteria 

� Review of SOP 
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Plant Name: 

Gezy I.M.R.P.
Title 

Clarifier
SOP TAG No. 

GZY-WTP06-OP

1. Description of facility 

Clarifier is used for scraping the oxidized particles accumulated on the bottom of 

sedimentation tank and collects it into the drainage pit by constant rotating speed. Clarifier 

consists of three (2) principal parts dividing into the drive unit and the scraper.  

The scraper is installed in the water and it is directly connected with driving unit. The drive 

unit transfer power for the operation to the scraper. The clarifier should operate continuously 

during the operation of sedimentation tank. 

The clarifier operates by ON/OFF control.  

2. Impact of facility 

The clarifier is essential equipment for the operation of sedimentation tank. The accumulated 

oxidized particles at the bottom of sedimentation tank are scraped and collected into drainage 

pit located in a center of the bottom slab. And then, collected oxidized particles are discharged 

into the sludge storage tank by manual operation. 

In case oxidized particles are not collected and discharged into the sludge tank, water quality 

may degrade by the influence of surplus oxidized particles accumulated on the bottom of 

sedimentation tank. 

3. Relations with other facilities 

3-1. Sedimentation basin 

Operation of the clarifier closely relates with the operation of the sedimentation tank. 

3-2. Sludge drainage 

The clarifier assists drainage process of oxidized particles by collecting it into the drainage 

pit. 

4. Operation under normal condition 

4-1. Start up and shut down 

4-1-1. Pre-start check 

(1) There is no deterioration to the mechanical and electrical parts 

(2) The sedimentation tank is operating 
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(3) Electrical power is supplied 

4-1-2. Start up 

After the completion of pre-start check, operate the clarifier by manual control. In case that 

any malfunction is detected, stop the operation immediately and check the cause of trouble. 

4-1-3. Shutdown 

When the water inflow to the sedimentation tank is interrupted, the clarifier should continue 

the operation more than 3 hours in order to collect oxidized particles.  

4-2. Monitoring and visual check 

Operation condition should be monitored to detect malfunctions in early stage. The result of 

monitoring and checking should be used for the operation, maintenance or water quality 

control as feedback information.  Action of monitoring and checking should be done as a 

daily routine work.  

5. Report and record 

5-1. Record 

Recording items for the operation of clarifier is as follows; 

(1) Operation time 

(2) Trouble history 

5-2. Report 

Reports for the operation of clarifier should include the followings; 

(1) Recommendation 

� Upgrading or rehabilitation 

� Recovery

� Review of operation procedures 

(2) Annual report 

� Report of corrective action 

� Report of preventive action
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Plant Name: 

Gezy I.M.R.P.
Title 

Clarifier
SOP TAG No. 

GZY-WTP06-MT

1. Introduction 

The clarifier consists of two (2) components which are submersed parts and the parts exposed 

in air. Check for the parts exposed in air, such as oil leakage, corrosion, disconnection of wire 

and etc, should be conducted as a routine maintenance. The other hand, submerged parts 

should be checked during the cleaning inside the sedimentation basin. Cleaning period is 3 

months as described in maintenance SOP for the sedimentation tank.  

2. Criteria for maintenance 

(1) Frequency of the inspection as a routine maintenance 

(2) Frequency of the inspection as a periodical maintenance 

(3) Frequency of refilling grease 

(4) Frequency of the overhaul of drive unit 

3. Maintenance activity 

Daily monitoring and periodical inspection should be done to keep the mechanism in proper 

condition. Maintenance activity shown herein means activity for the routine maintenance. 

Maintenance activity divided into four (4) items as shown in followings; 

(1) Monitoring and checking 

(2) Periodical inspection 

(3) Evaluation and analysis of the result of monitoring and inspection 

(4) Repair, replacement and etc, 

3-1. Monitoring and visual check 

Monitoring and visual check should be conducted to the part exposed in air, which 

corresponds to the drive unit and moving bridge. 

(1) Deterioration,  

(2) Abnormal vibration, temperature and sound 

(3) Leakage of oil or grease 

(4) Looseness of connecting bolts 

(5) Operation current 

3-2. Periodical inspection 

Periodical inspection should be conducted to whole system, including submerged parts and 

the parts exposed in air. 
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(1) Deterioration,  

(2) Abnormal vibration, temperature and sound 

(3) Leakage of oil or grease 

(4) Looseness of connecting bolts 

(5) Operation current 

(6)  Clearance between the scraper and bottom slab 

(7) Corrosion or coating condition 

3-3. Evaluation and analysis after the monitoring and inspection 

Evaluation and analysis should be conducted to keep the mechanism in proper condition. 

3-4. Recovery 

� Replacement 

� Repair

� Adjustment and tightening 

� Cleaning 

� Grease or oil refilling 

� Overhaul

4. Report and record 

4-1. Records 

Recording items for the maintenance of clarifier is as follows; 

(1) Record of monitoring and visual check 

(2) Record of inspection 

(3) Record of recovery 

4-2. Reports 

Reports for the maintenance of clarifier should include the following: 

(1) Recommendation 

� Recovery and rehabilitation 

� Review of operation procedures 

� Review of maintenance procedures 

� Review of the criteria 

(2) Annual report 

� Report of corrective action 

� Report of preventive action 

� Report of the cost for activity of maintenance
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Plant Name: 

Gezy I.M.R.P.
Title 

Sludge Drainage 
SOP TAG No. 

GZY-IMRP07-OP

1. Introduction 

Sludge drainage system is one of the parts of sedimentation system, and it closely relates to 

the sedimentation process. Oxidized particles accumulated in a sedimentation tank are 

periodically discharged to the sludge tank. 

Improper frequency of sludge drainage may cause the degradation of water quality in the 

sedimentation process. It leads rapid chlorine consumption and causes the clogging in a pipe. 

Accordingly, sludge drainage frequency should be managed properly. 

Settled drain water in a sludge tank is transferred to the sludge thickener by sludge pump. 

Drain water is concentrated in the thickener, then the concentrated drain water will be 

conveyed to the drying bed. In the drying bed, water content decreases and sludge is disposed 

as dewatering cake. 

2. Description of the sludge drainage system 

2-1. Function 

Function of the sludge drainage system is to discharge the accumulated oxidized particles 

from the sedimentation tank into the sludge tank. 

2-2. Impact 

Improper frequency of sludge drainage may cause the degradation of water quality in the 

sedimentation process. And the lack of sludge drainage increases the cleaning frequency. 

2-3. Relation with other facilities 

2-3-1. Sedimentation tank 

Sludge drainage system is one of the essential parts of sedimentation system.  

2-3-2. Clarifier 

The accumulated oxidized particles at the bottom of sedimentation tank is scraped and 

collected into drainage pit located in a center of the bottom slab. And then, collected sludge is 

discharged into the sludge tank by manual operation. 

2-3-3. Sludge tank 

Sludge discharged from the sedimentation basin is stored in the sludge storage tank.  
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2-3-4. Sludge thickener  

Settled drain water in a sludge tank is transferred to the sludge thickener, then concentrated 

drain water will be conveyed to the drying bed in order to separate sludge from the water. 

3. Criteria 

3-1. Frequency of drainage 

� High turbidity of more than 30 NTU in the sedimentation basin 

: Every 2 hours 

� Turbidity is less than 30 NTU in the sedimentation basin 

: Once a day  

3-2. Drainage time 

Drainage time is approximately 15 min or more. However, if the color of drainage water 

becomes white, drainage process is able to finish despite the above operation time.  

4. Operation under normal condition 

4-1. Startup and shutdown procedures 

4-1-1. Pre-start check 

(1) Checking for the water level in the sludge tank 

In case that the water level is high, transfer the water to the sludge thickener. 

4-1-2. Start and stop 

(1) Open the valve for the sludge drainage  

(2) Keep the valve opening condition approximately 15 minutes 

(3) Continue the drainage if necessary 

(4) Close the valve for the sludge drainage 

4-2. Monitoring during operation 

Check the operating condition during sludge drainage, and if mal condition such as water 

leakage from the pipeline, remedy should be done immediately. 

5. Operation under mal-condition 

5-1. Prospective troubles and trouble shooting 

(1) Clogging in the drainage pipeline 

(2) Sludge is not discharged due to the stoppage of the clarifier 
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6. Reports and records 

6-1. Records 

Records for the sludge drainage operation are as shown in following; 

(1) Drainage time 

(2) Operation condition 

(3) Water level of the sludge storage tank 

6-2. Reports 

Reports for the sludge drainage operation include the following: 

(1) Mal-condition during the operation 

(2) Monthly report 

� Sludge drainage date and time 

� Recommendation on operation 

(3) Annual report 

� Sludge drainage frequency 

� Recommendation on operation 
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Plant Name: 

Gezy I.M.R.P.
Title 

Sludge Drainage 
SOP TAG No. 

GZY-IMRP07-MT

1. Introduction 

The function of sludge drainage system is to discharge the oxidized particles accumulated at 

the bottom of sedimentation tank to sludge tank. Accordingly, maintenance work for the 

sludge drainage system is to check the clogging in a pipeline and the leakage from the 

connected point between the pipelines. 

2. Criteria for maintenance 

(1) Frequency of cleaning and inspection  

� Flushing of the drainage pipe: Once a year 

3. Maintenance activity 
 Malfunction of sludge drainage system is confirmed by the following monitoring results; 

(1) Condition of the drained sludge 

� Discharge amount 

(2) Maintenance activity consists of four (4) following items 

� Monitoring during operation 

� Inspection 

� Evaluation and analysis of monitoring result 

� Remedy 

3-1. Monitoring and visual check 

Monitoring and visual check should be conducted according to the O&M schedule. It should 

be done at the same time as the activity for the sedimentation tank. 

3-2. Inspection 

Inspection should be conducted according to the O&M schedule. It should be done at the 

same time as the activity for the sedimentation tank. 

Prospective trouble is as follows; 

� Existence of foreign substances, such as wooden block or vinyl which disturb the 

smooth drainage 

� The drainage valve 

� Deterioration 

� Sealing condition 

� Leakage from the connected point between the pipelines 
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� Clogging in a pipeline 

3-3. Evaluation and analysis of inspection result 

After the inspection, following items should be considered. 

� Operation condition of the drainage valve (Open and close condition) 

3-4. Remedy 

After the inspection, detected trouble should be remedied.  

� Removal of foreign substances in a sedimentation basin 

� Repaint

� Flushing of drainage pipeline 

� The drainage valve 

� Refilling grease 

� Replacement of sealing parts 

4. Reports and records 

4-1. Records 

Records for the maintenance of the sludge drainage system should include the followings; 

(1) Drainage time 

(2) Results of monitoring check 

4-2. Reports 

Reports for the maintenance of the sludge drainage system should include the followings; 

4-2-1. Recommendation 

(1) Change of the sludge drainage schedule 

(2) Cleaning frequency for the sedimentation basin 

(3) Rehabilitation 

� Drainage valve 

� Grease filling 

� Replacement of sealing parts 

� Replacement of whole equipment 

� Drainage piping 

� Repaint

� Replacement of gaskets 

� Tightening of bolts and nuts 

(4) Upgrading and improvement 

� Modifying of the system 
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4-2-2. Annual report 

(1) Analysis report regarding trouble and countermeasure 

(2) Sludge drainage quality 
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Plant Name: 

Gezy I.M.R.P
Title 

Rapid Sand Filter 
SOP TAG No. 

GZY-IMRP08–OP

Introduction 

Filtering process is the final removal process in the iron and manganese removal facility 

(Hereinafter referred to as “IMRP”). The filter in the IMRP is different from the filter in the 

conventional water treatment plant for the required function. 

The source water for the Gezy IMRP is the groundwater from well and therefore it shows low 

turbidity and is steady through the year. 

The main function of the filter in the IMRP is not removal of the turbidity by filtering, but 

removal of the iron and manganese by contact oxidization process in use of contact filter 

media. 

The oxidation process is needed always prior to the filtering process in the IMRP and aeration, 

pre-chlorination and dosing of potassium permanganate are provided as the oxidation process. 

Two filters are available in Gezy IMRP and each filter is operated individually. Operations for 

this filtering system consist of two (2) kinds of operation modes as follows; 

        - Filtering 

        - Backwashing and drainage 

         

1. Features of process 

1-1. Function of rapid sand filter 

Function of the filter is to remove the oxidized iron and manganese particles, which is carried 

over from the sedimentation tank and to remove manganese in the process water by contact 

oxidation.

1-2. Impacts of process 

(1) Filtering process is the final removal process in the IMRP. 

(2) If manganese removal is insufficient, the filtered water is colored water by reaction 

with manganese and free residual chlorine. Degree of colored water is approx. 300 

times of manganese contains in the water. 

For example, in case of manganese contains are 0.1 mg/l in the filtered water the 

color of the filtered water is approx.30 mg/l after some reaction time. 

(3) Free residual chlorine in the aerated water into the filter shall be kept in 0.5 mg/l or 

more. If above condition is not kept the oxidation filter media is damaged severely.  

And the effect of manganese removal is insufficient by this 

(4) Free residual chlorine in the filtered water shall be adjusted by Post-chlorine to the 

regulation.
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1-3. Relation with other processes 

(1) Water quality of oxidized water affects to efficiency of filtering. 

Oxidized particles, which should have been removed in the sedimentation tank, pass 

on to filters. This will result in reduced filter run times and poorer filtered water 

quality. 

(2) The water treatment process is a chain of the several processes such as the well water 

transferring, oxidation and sedimentation process. 

In the water treatment process, the sedimentation process is affected directly and  

significantly by a result of the oxidation and sedimentation processes. 

(3) Water quality of the filtered water is affected by operation condition of the oxidation 

and sedimentation process. 

(4) Oxidation of iron and manganese of the well water is the key factor for iron and 

manganese removal plant. Initial-chlorine, oxidization tank and pre-chlorination are 

used to oxidize iron and manganese in process water. 

(5) In the filtration system, basically the free residual chlorine of the aerated water shall 

be maintained in the value more than 0.5 mg/l as lower limit. The free residual 

chlorine is consumed by the sand coated by oxidized manganese. 

Hence, the free residual chlorine in the clarified water shall be kept in the value more 

than above with a margin of consumption. 

If the free residual chlorine in the clarified water is not enough for the manganese 

sand filtration, it means not only drop in efficiency of manganese removal but 

damage of manganese coating layer around the sand. 

2. Criteria for operation 

The criteria for operation or control of the filter shall be required as follows; 

2-1. The criteria for operation 

  2-1-1.  Timing of backwashing 

  2-1-2. Time in operation of backwashing 

  2-1-3. Flow rate for backwashing water 

  2-1-4. Number of working filter 

                Two filters shall be operated at the same time. 

Filtered water Oxidized waterWell water 

WELL
Aeration Tank
React Chamber 

Filtration

Pre-Chlorine Post Chlorine

Potassium Permanganate 

Sedimentation 
Tank 
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                It is better that oxidation contact filter is operated continuously to keep an 

oxidation filter media in a satisfactory condition. 

                The process water contained free residual chlorine is supplied into the 

filter.  

2-2. Judgement of Quality 

  2-2-1. Judgement of the completion of backwash in usual operation 

         - Turbidity of backwash drain is less than 5 NTU 

  2-2-2. Judgement of the completion of pre-filtering 

         - Free chlorine residual is 1.0 mg/l or more 

3. Operation under normal condition 

The operation for the oxidation filter consists of two (2) kinds of operation modes as follows; 

        -1. Filtering 

        -2. Backwashing and drain 

3-1. Operation for the filtering 

3-1-1. Start up for the operation of the filtering 

(1) Startup for filtration process 

1. Open the inlet valve  

2. Open the outlet valve  

(2) Startup for backwash process 

� Close the raw inlet and outlet valve 

� Open the drain valve 

� Operate air scouring blower 

� Open the air scouring valve 

� Operate backwash pump 

� Open the backwash valve 

� Start combination washing together with air scouring and water backwash 

� Close the air scouring valve 

� Stop air scouring blower 

� Continue backwash 

� Close the backwash valve 

� Stop backwash pump 

(3) Start after backwash 

1. Close the inlet valve  

2. Close the outlet valve  
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3-1-2. Shut down of operation of the filter 

Shut down of the filter is conducted when activity of periodical maintenance, scheduled 

change over or end of plant operation is conducted. 

(1) Stopping for 2 days or less 

The filter can be kept in condition of filling water. 

Restart of the filter shall be conducted according to above procedures 3-1-1. 

(2) Stopping for 7 days or less 

Same as above, but if free chlorine residual is not sufficient (1.0 mg/l or less) in the 

clarified water, dosing rate of per-chlorine shall be increased to the require free 

residual chlorine concentration. 

(3) Stopping for 7 days or more 

The water in the filter shall be drained out completely to avoid growth of organics 

such as algae or worm in the filter media. 

Valves shall be closed except drain valve. 

Prior to restart, water shall be supplied through the backwash pipe gradually for 

backwashing of the filter. Free residual chlorine in the supplied water is needed 2.0 

mg/l or more. By this activity the air in the filter media is discharged. Excess volume 

or pressure of water supplying from backwash pipe will cause damage of sand layer 

such as reversing of filter media.  

If reversing of the filter media is happened, it will cause the short circuiting flow in 

the filter media or flowing out of the filter media into the network 

Hence, backwash water valve shall be opened slightly and this operation condition 

shall be kept for 3-4 hours. After that free residual chlorine of backwash drain water, 

that is slow speed backwashing, shall be checked as 1.0 mg/l or more. After the 

above check, ordinary backwash can be conducted prior to pre-filtering. 

3-1-3. Backwashing and drain for the filter 

(1) Steps to the backwashing 

Backwashing of the filter is conducted by changing the valves for the filter. 

               - 1
st
: Close the inlet and outlet valve  

               - 2
nd

: Open the valve for drain 

               - 3
rd

: Open the valve for backwashing 

                Time in backwashing is approx.10-20 min. 

(2) The water use for backwashing 

The water for backwashing shall contain free residual chlorine as 1.0 mg/l or more. 

The water for the backwashing is fed from the filer pump discharge 

(3) Judgment of completion of backwashing 

Turbidity of backwash drain shall be confirmed during backwashing. 
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Backwashing is completed when turbidity of backwashed drain water will reach to 5 

NTU or less. 

(4) Judgment of necessity of backwashing and completion of backwashing 

The filter media in a filter is clogged by particles in the process water. 

And the oxidation ability is reduced by oxidation of manganese in the process water. 

These conditions are recovered by the backwashing. 

3-1-4. Pre-filtering and drain for the filter 

Operation of pre-filtering and drain for the filter can be conducted as preparation prior to the 

filtering process. The purposes of the pre-filtering are as following; 

- To drain out the remaining water of backwashing in the filter 

- To confirm free residual chlorine in the filtered water prior to the filter process 

(1) Steps to the pre-filtering 

The pre-filtering is conducted by change the valve around a filter. 

- 1st:  Close the valve for backwashing 

- 2nd:  Check close of the treated water valve 

- 3rd:  Open the valve for drain 

- 4th:  Open the valve for the water inlet 

    Time in pre-filtering is approx.10-20 min. 

    After pre-filtering, the filtering process can be started. 

(2) Judgment of completion of pre-filtering 

Turbidity in drain water of pre-filtering shall be confirmed during pre-filtering. 

Pre-filtering is completed when turbidity in drain water will reach to 2 NTU or less 

and free chlorine residual is 1.0 mg/l or more. 

3-1-4. The filtering process 

(1) Steps to the filtering 

Filtering of the filter is conducted by change the valve around a filter. 

- 1st:  Close the drain valve 

- 2nd:  Open the outlet valve  

- 3rd:  Check open of the inlet valve 

- 4th:  Check close of the backwash valve 

(2) Check in the start of the filtering 

Following items shall be checked in the staring of the filtering; 

- Turbidity in the filtered water: 2 NTU or less 

- Free residual chlorine in the filtered water: 0.5 mg/l or more 

- Free residual chlorine in the inlet water: 0.5 mg/l or more 

- Iron and manganese contains in the filter outlet water has to satisfy new Egyptian 

potable water standard for the groundwater source 
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� Iron contains: 0.3 mg/l or less 

� Manganese contains: 0.4 mg/l or less  

- Turbidity in the filtered water has to satisfy Egyptian standard of the potable 

water for the groundwater source 

� 10 NTU or less 

- Color of the filtered water: 20-30 as a maximum limit using platinum cobalt 

3-2. Monitoring and visual check

The jobs of monitoring and visual check shall be daily routine work in O&M activity. 

Unusual condition or trouble shall be picked up in early stage by these jobs. Damage by 

unusual condition or trouble is minimized by early detection and rapid response of recovery. 

Daily check or monitoring jobs are insignificant work. These jobs shall be carried out and 

ensured effectively, suitably by valuable check items, significant value will come out from 

these jobs. 

4. Operation under unusual condition 
4-1. Prospect troubles and trouble shootings 

4-1-1. During working 

Conditions of process water shall be monitored and operation condition of the facility in 

above shall be changed if necessary. 

- Unusual condition of the water in the filter 

� Excess of iron and manganese concentrations in the filtered water 

� Insufficient free residual chlorine in the filtered water 

� Excess of turbidity in the filtered water 

� Excess of color of the filtered water 

� Change of color of water 

� Insufficient pressure to the network 

- Cause of unusual condition 

� Excess of iron and manganese concentrations in the clarified water 

� Insufficient of free residual chlorine in the inlet water 

� Insufficient of oxidation process 

� Insufficient of oxidation of ammonium 

� Luck of dosing rate of pre-chlorine 

� Waste of the filter media 

� Shortage of volume of the filter media 

� Deterioration of the filter media 

� Excess of the flow rate of inlet water to a filter 

� Change of well water quality 

� Insufficient free residual chlorine in the aerated water 

� Insufficient of free chlorine residual in the inlet water 
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� Insufficient of oxidation of ammonium 

� Waste of the filter media 

� Shortage of volume of the filter media 

� Deterioration of the filter media 

� Excess of the flow rate of inlet water to a filter 

� Change of well water quality 

� Excess of turbidity in the aerated water 

� Excess of differential pressure 

� Excess of the flow rate of inlet water to a filter 

� Poor quality of the inlet water to a filter 

� Unusual of arrangement of filter layer 

� Excess of color of the filtered water 

� Excess of iron and manganese contains in the filtered water 

� Change of color of water 

� Change to brown or black 

� Excess of iron and manganese contains in the filtered water 

5. Reports and records 

5-1. Records 

Records for sand filter operation include following items; 

(1) Operating condition 

� Flow rate 

� Raw water  

� Settled water 

� Filtered water 

� Filtration rate  

� Backwash cycle and time 

5-2. Report 

Reports for sand filter operation should include following items; 

4-2-1. Recommendation as needed 

(1) Maintenance of filter layer 

� Change of filter media 

� Regeneration of filter media 

� Scooping of surface of filter sand 

� Disinfection of filter layer 

� Check for the underdrain system 

(2) Change of backwash cycle 

(3) Change of back wash and air scouring condition 
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� Air scouring time, backwash time and combination washing time 

� Air scouring flow rate, backwash flow rate 

(4) Change of target filtered water quality 

(5) Change of target clarified water quality 

4-2-2. Result of recovery of trouble or mal condition 

(1) Description of mal condition or trouble condition 

(2) Damages to sad filter 

(3) Activity for recovery 

(4) Description of similar case in the past 
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Plant Name: 

Gezy I.M.R.P
Title 

Rapid Sand Filter 
SOP TAG No. 

GZY-WTP08–MT

1. Introduction 

Maintenance activities for the filter shall be provided as follows; 

   - The filter sand layer 

   - The filter tank 

   - Instrument such as the pressure gauge 

   - Piping and valves 

Maintenance of the filter sand is very important for Gezy IMRP. 

In Gezy IMRP general sand is used as filter media. Through oxidization process, oxidized 

manganese will be coated to the surface of sand grain gradually. The manganese and iron in 

the process water is reacted by the coated surface layer of the oxidation sand. The activation 

potential of the oxidation sand is kept in proper condition by contact with free chlorine 

residual in the process water. The sand coated by oxidized manganese is weakened by the lack 

of free chlorine in the inlet water to the filter.  

The valves for the filter are provided to change the working of the filter such as a filtering, a 

backwashing and a pre-filtering. Trouble of the valves will reach to the stop of the filter 

directly. 

2. Criteria for maintenance 

Criteria for the maintenance of rapid sand filter are as follows; 

2-1. Criteria of frequency for maintenance 

(1) Inspection of sand layer 

(2) Replacement of sand layer 

(3) Inspection of underdrain system 

(4) Inspection of control device of filtration rate 

2-2. Criteria for judgment 

(1) Condition of filter sand  

(2) Filtration rate 

(3) Condition of filter backwash 

3. Maintenance activity 

Monitoring, check and inspection should be conducted in order to judge the necessity of 
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recovering activity such as adjustment, repair or replacement. Maintenance activity is divided 

into four (4) items as shown in followings; 

(1) Monitoring and checking during the maintenance work 

(2) Inspection 

(3) Evaluation and analysis of the result of inspection 

(4) Repair or replacement including check after the work 

3-1. Maintenance of filter layer 

Mal condition of filter layer may make filtered water quality worse and shorten the life cycle 

of filter sand. As a result, replacement of filter sand is required in short period. In order to 

avoid above condition, the monitoring and check of filter layer should be conducted 

periodically. 

When the mal condition is detected in filter layer, proper corrective action, such as checking 

for the efficiency of sedimentation process, improvement of backwash cycle, change of filter 

sand or etc, should be conducted. Investigation of filter layer includes following items. 

� Distribution of degree of sand grain 

� Waste degree of filter layer 

� Existence of algae 

� Irregularity of filter layer 

� Existence of crack on the concrete structure 

Maintenance plan of filter layer should be issued, and maintenance activity should be done in 

accordance with above plan. 

3-2. Monitoring and check 

3-2-1. Daily monitoring 

Description Interval 

(1) Check for the filtration rate, head loss of filter layer and filter 

run time 

Daily 

(2) Check for the filtered water quality (turbidity, free residual 

chlorine, pH, alkalinity and etc.) 

Daily 

3-2-2. Periodical inspection 

Description Interval 

(1) Check waste adhesion on inside wall, drain trough in filter 

basin

Once 2-6 months 

(2) Check water leak, cracks, damage of filter basin inside  Once 2-3 years 

(3) Check of filter layer quality (waste, effective diameter and, Once 1-3 years 
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Description Interval 

uniformity, depth of filter sand layer) 

(4) Check of moving of the gravel layer Once 1-3 years 

(5) Check working condition of head loss pressure gauge Once 1 year 

(6) Check of condition of under drain Once 10-15 year 

(7) Check of flow rate and time formation for filter washing Once 2-6 months 

(8) Monitoring of filter washing (e.g. flow out of filter media, 

malfunction of filter washing facility, improper condition of 

filter layer after washing such as crater, and so) 

Once 3-4 days 

(9) Check turbidity of water of filter washing waste As needed 

3-2-3. Detail inspection and check (rehabilitation) 

Description Interval 

(1) Refill or change of filter sand As required 

3-3. Evaluation and analysis of inspection result 

Description Criteria 

(1) Check for the aerated water quality 

� Turbidity Less than 5 NTU 

� Residual chlorine More than 1.5 mg/L 

� Ammonia Not detected

(2) Check of filter run time 24 hours 

(3) Check of filtered water quality (turbidity, residual chlorine, pH, alkalinity, etc.) 

� Turbidity 0.5 NTU of less 

� Residual chlorine  0.5 to 1.5 mg/l 

� Aluminum content 0.15 mg/L or less 

� pH, alkalinity, etc. Less than the value 

regulated by Egyptian 

standard for potable 

water quality 

(4) Check for the turbidity of backwash drain 

(5) Depth of sand layer 10% of initial volume 

4. Reports and records 

4-1. Records 

Records for the maintenance of rapid sand filter should include following items; 

(1) Monitoring and visual check 

(2) Inspection 
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4-2. Reports 

Reports for the maintenance of rapid sand filter should include following items; 

(1) Periodical maintenance report 

(2) Corrective maintenance report 

(3) Result of recovery of trouble or mal condition 

(4) Recommendation on O&M and improvement of facility 
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Plant Name: 

Gezy I.M.R.P.
Title 

Reservoir
SOP TAG No. 

GZY-IMRP09-OP

1. Introduction 

The reservoir is the tank to store the treated water and to keep it clean. Filtered water is led 

into the reservoir through the wash water tank. Post chlorine is dosed into wash water tank. 

Dosed post chlorine is mixed and contact with filtered water in the pipeline between wash 

water tank and reservoir. Contact time of chlorine with the water should be needed sufficiently. 

The water in the reservoir is final treated water in the iron and manganese removal plant. 

Accordingly, the water in the reservoir must be kept clean. 

Activity of water quality control is the most important event in operation of the reservoir, 

especially monitoring of free residual chlorine must be conducted by suitable frequency. 

Operation about the reservoir will be valve operation and monitoring check.  However, valve 

operation will need only maintenance of inside of the reservoir such as cleaning. Main 

activity of operation for the reservoir will be monitoring and visual check. 

2. Features of process 

2-1. Function of process 

Functions of the process are as follows: 

� To contact post-chlorine with filtered water 

� To keep the treated water clean and safety 

� To achieve balance between production and consumption during peak hours and least 

demand 

2-2. Impacts of process 

In the reservoir, the water purification process should be finished after dosing and contacting 

of post chlorine with filtered water. 

The water in the reservoir is real potable water. Accordingly, the water must be cleaned and 

safety condition. Any contamination should be never accepted. 

2-3. Relations between other processes 

(1) Chlorination process 

Post chlorine is dosed into the filtered water in previous step of the reservoir. Free residual 

chlorine is adjusted to the target concentration for transmission water, and this is final control 

of free residual chlorine. 
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GZY-IMRP09-OP Revised version Issued date Page  2of 3 

(2) Filtration 

Filtration is the last stages that can remove oxidized particles of iron and manganese before 

disinfection.

3. Criteria for operation 

(1) Frequency of water analysis for turbidity, free residual chlorine and pH 

� Frequency: More than every 2 hours in a day  

(2) Frequency of monitoring and visual check 

� To prevent from contamination: More than twice a day  

(3) Water level 

� To keep the water level to make the pumps operate safely and to ensure that no 

water loss will happen by overflow. 

(4) Frequency of cleaning inside of the reservoir 

� Frequency: Once a year or as required 

4. Operation under normal condition 

4-1. Cleaning and start-up procedures 

Operations regarding reservoir will be as follows;  

(1) Operation of inlet and outlet valves (Close inlet valve and outlet valves) 

(2) Drain the water 

(3) Cleaning of the inside of reservoir 

(4) Drain the water after cleaning 

(5) Leading of filtered water into reservoir 

(6) Disinfection of the inside of reservoir 

4-2. Monitoring and visual check 

Monitoring and visual check of reservoir should be conducted in the following manner; 

(1) Routine monitoring and check 

4-3. Operation control 

There are no control devices on water treatment process in the reservoir. Accordingly, water 

quality and water level of the reservoir should be controlled by previous processes such as 

chlorination, filtration, sedimentation and etc. 

Water level in the underground reservoir will be varied by the water demand in a network and 

backwash frequency.  

Water consumption pattern in a network is essential information to control the water level in 
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the reservoir. Filter backwash should not conduct to give priority to the water distribution in 

peak time. The other hand, the reservoir can secure the water for the backwash in a period of 

small water demand. And it is also available to decrease the operation number of treated water 

pump. 

6. Reports and records 

6-1. Records 

Records for the operation of reservoir include following items; 

(1) Record of monitoring and visual check 

(2) Record of water level in the reservoir 

6-2. Reports 

Reports for operation of reservoir include following items; 

� Upgrading or rehabilitation of facility 

� Repair or replacement 

� Review of procedures for the operation and control 
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Plant Name: 

Gezy I.M.R.P.
Title 

Reservoir
SOP TAG No. 

GZY-IMRP09-MT

1. Introduction 

The reservoir is important facilities to keep the water quality. Accordingly, facilities must be 

maintained by periodical inspection. If it will be found to need for recovery such as water leak 

or crack of basin, rapid action for recovery should be needed.  

It had better that the activity of the inspection and cleaning of the reservoir will be conducted 

in a season of small amount consumption in the network such as a winter season. In the 

activity of inspection and cleaning, the capacity for the clear water for storage should be 

reduced. Therefore, the activity should be conducted in a short period as possible according to 

the planed procedures. 

The attached valves with the reservoir will be not necessary to operate usually. Under this 

situation if these valves will not be operated for a long period, these valves will be damaged 

by corrosion of metal part. Periodical operation and supplying of grease therefore should be 

needed for the valve. 

2. Criteria for maintenance 

(1) Frequency of monitoring and visual check 

� Frequency for preventing from contamination: More than twice a day 

(2) Periodical operation of the valve: Once a month 

(3) Frequency of cleaning and inspection inside of reservoir: Once a year or as required 

3. Maintenance activity 

Maintenance activity consists of 4 kinds of activities as shown in followings; 

(1) Monitoring and checking work during working of facility 

* Monitoring and checking is conducted by operation staff in MCWW. 

(2) Periodical inspection  

(3) Evaluation and analysis of monitoring and inspection result 

(4) Recovery after the inspection 

3-1. Monitoring and visual check 

Monitoring and visual check should be conducted according to O&M schedule determined by 

MCWW. 
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3-2. Inspection 

Inspection should be conducted according to O&M schedule determined by MCWW. 

3-3. Evaluate and analysis regarding inspection result 

After inspection, following items should be evaluated: 

� Pollution inside the reservoir 

� Operation condition of the valves 

� Crack on the wall of reservoir 

� Leakage on the wall of reservoir 

3-4. Recovery after the inspection 

After the inspection recovery action should be conducted as follows; 

(1) Pollution inside the reservoir 

� Cleaning inside the tank 

� Disinfection inside the tank after cleaning 

(2) Operation condition of the valves 

� Supplying the grease as needed 

� Change of part as needed 

� Replacement of the valve as needed or periodically 

(3) Crack on the wall of reservoir 

� Repair

(4) Leakage on the wall of reservoir 

� Repair

4. Reports and records 
4-1. Records 

Records for maintenance of reservoir include following items; 

(1) Record of monitoring and check 

(2) Record of inspection 

(3) Record of recovery 

(4) Record of disinfection 

4-2. Report 

Reports for maintenance of reservoir include following items; 

(1) Recommendation 

� Review of the criteria 

� Replacement or rehabilitation 

(2) Annual report 
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Plant Name: 

Gezy I.M.R.P.
Title 

Treated Water Pump 
SOP TAG No. 

GZY-IMRP10-OP

1. Introduction 

Treated water pump facility consists of the following equipment: 

(1) Reservoir

(2) Treated water pumps: Centrifugal pump 

     Specification 

(a) Installation Number : 2 pumps  

(b) Capacity : 25L/sec x 60mH 

(3) Pipes and valves 

Butterfly valve (Manual, non-return valve 

(6) Drain pumps 

Specification 

(a) Installation Number : 2 pumps  

(7) Crane 

Treated water is led into the reservoir through the wash water tank.  Treated water in the 

reservoir is transferred to the network by the treated water pumps. 

2. Features of process 

2-1. Function of process

Function of the treated water pump is to transfer the purified water to the network with 

adequate quantity, pressure and quality. 

2-2. Impacts of process 

The transmission process of treated water is the final stage in the water treatment process, and 

the quantity, pressure and quality of the water will be controlled in this process.  The 

transmission pump has to operate 24 hour in order to supply water for the resident in covered 

area. 

2-3 Relations between other processes 

2-3-1. Reservoir 

The treated water is led into the reservoir from the wash water tank. Reservoir is the suction 

tank of transmission pumps. The water in the reservoir and the wash water tank have to be 

kept clean and safety. These water tanks should be isolated from the external air to avoid a 

contamination by dust. 
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2-3-2. Network 

Treated water pump supply treated water to Gezy village and some other small villages through the 

network.

3. Criteria for operation 

3-1. Schedule for pump operation 

Treated water pumps should be operated according to the operation schedule.  Usually, 1 

pump will operate 24 hours. And then stand-by pumps operate according to the water demand. 

Summary for the operation schedule is as shown in following table. According to the 

following contents, daily operation record should be managed. 

Period Operation Schedule 

General

(Operation Frequency) 
Main pump should be change every week. 

Daily 

1. Check for operation current 

2, Check for operation pressure 

3. Check for Abnormal noise, temperature, vibration & etc, 

4. Check for operation Time (From start to stop) 

5. Check for daily total operation hour 

6. Check for daily total transmission water amount 

3-2. Proper working number of treated water pump 

Required number of treated water pumps should be operated according to the water demand. 

3-3.Indication of discharge pressure gauge of pump 

      Proper indication for pressure gauge:  Lower limit ----- bar  

                                  Upper limit ----- bar 

* Pressure value should be checked at the site. Plant manager should notice it to 

operators. 

3-4.Indication of operation current of pump 

      Proper indication of operation current:  Lower limit ----- A  

                                  Upper limit ----- A 

* Rated current for pumps should be checked at the site. Plant manager should 

notice it to operators. 
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3-5.Indication of transmission amount 

      Proper transmission water amount:  Lower limit ----- m3/day 

                                  Upper limit ----- m3/day 

* Transmission water amount should be checked at the site. Plant manager should 

notice it to operators. 

4. Operation under normal condition 

4-1. Startup and shutdown procedures 

4-1-1. Pre-start check 

Pumps should be checked according to following procedure before start. 

(1) Water level in the reservoir 

Water level should be sufficient for operating pump. 

(2) Valves on suction pipeline 

Valves in suction pipeline should be opened fully. 

(3) Valves on discharge pipeline 

Valves in discharge pipeline should be closed. 

(4) Electrical switch board 

Power should be supplied. 

4-1-2. Startup 

(1) Operate the treated water pump by the switch-on control at the control panel 

(2) Open the discharge valve 

(3) Check the discharge pressure 

(4) Check the operation current 

(5) Check the abnormal noise, vibration, temperature arise and water leakage 

(6) Adjust the tightening of gland packing, if any 

4-1-3. Shutdown 

(1) Close the discharge valve 

(2) Stop the treated water pump by the switch-off control at the control panel 

4-2. Monitoring and visual check during operation 

Monitoring and visual check of the treated water pump system is very important activity.  It 

should be conducted at least 3 times a day.  If unusual condition is found, corrective action 

should be immediately conducted especially in case of vibration, unusual noise and decrease 

discharge amount. 
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5. Operation under unusual condition 

5-1 Expected troubles and trouble shooting 

� Clogging in the suction pipe or the discharge pipe 

� Discharge pressure is not enough (high or low) 

� Discharge quantity is not enough 

� The water level in the treated water sump is not enough 

� Mechanical trouble of the pump 

6. Report and record 

6-1. Record 

Record for the treated water pump operation should include the following: 

6-1-1. Record of pump operation 

� Operation hours of each pump 

� Operation condition 

� Discharge pressure, quantity, electrical current, etc. 

� Water level in the treated water sump 

� Unusual condition of pump 

6-1-2. Record of vacuum pump operation 

� Operation hours of each pump 

� Operation condition 

� Vacuum pressure, electrical current, etc. 

6-2 Report 

Reports for the operation of treated water pump should include the following: 

6-2-1. Unusual condition in operation 

Unusual condition, corrective action conducted and recovery time should be reported. 

6-2-2. Monthly report 

� Operation hours of each pump 

� Recommendation on operation 

6-2-3. Annual report 

� Operation hours of each pump 

� Recommendation on operation 
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Plant Name: 

Gezy I.M.R.P.
Title 

Treated Water Pump 
SOP TAG No. 

GZY-IMRP10-MT

1. Introduction 

Treated water pump which is the horizontal shaft centrifugal pump is used for the water 

transmission to the network.  Treated water pump consists of two (2) main components of 

pump and motor.  And auxiliary piping system includes valves and gages, such as non-return 

valve, butterfly valve (Manual type), and pressure gauges. 

Maintenance activity for the pump should be conducted to main components and auxiliary 

components. 

2. Criteria for maintenance 

Criteria for the maintenance activities are mentioned in Cause 3, “Maintenance activity”. 

3. Maintenance activity 

Daily monitoring and check, and periodical inspection should be required to keep the pump in 

proper working. Maintenance activity consists of 4 kinds of working components as follows; 

(1) Monitoring and checking during working of facility 

* Monitoring and checking is conducted by operation staff in MCWW. 

(2) Periodical inspection during operation or after stoppage 

(3) Evaluate and analysis of monitoring and inspection result 

(4) Repair, replace, change of oil and etc, (in case that the malfunction is detected.) 

3-1. Monitoring and visual check 

3-1-1. Pump 

Period Maintenance Activities 

Daily 1. Leakage check from the piping connection 

2. Deterioration of the pump casing 

3. Discharge pressure  

4. Discharge amount 

5. Abnormal noise, temperature rising & vibration 

6. Operation current 

Every week 1. Leakage check from the piping connection 

2. Deterioration of the pump casing 

3. Discharge pressure  

4. Discharge amount 

5. Abnormal noise, temperature rising & vibration 

6. Operation current 
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Period Maintenance Activities 

Every month 1. Tightness of bolts at connected points 

2. Oil amount 

3. Grease amount 

4. Leakage amount from the grand packing 

Every year 1. Abbreviation of impeller 

2. Insulation resistance 

3. Alignment adjustment 

4. Chang of gasket 

3-2. Periodical inspection during operation or after shutdown 

Periodical inspection includes monitoring of flow rate, pressure change and operation current 

for the confirmation of pump operation efficiency. When pump stops, oil/grease of bearings 

have to be checked. 

3-3. Evaluation and analysis on the results of monitoring, check, and inspection 

In case that a malfunction is detected during operation, it should be repaired immediately in 

order to secure proper water treatment function. 

4. Report and record 

4-1. Record 

Operation records in the facility include the followings; 

� Result of monitoring and check 

� Result of periodical inspection 

� Record during working of facility 

� Indication of discharge pressure 

� Indication of current meter 

4-2. Report 

Reports should include the following: 

4-2-1. Report for recommendation 

(1) Rehabilitation 

� Repair or replacement 

� List of spare parts that should be stored in the plant 

(2) Upgrading of facility or system 

� Change of capacity, material, and other specifications 

� Proposal of preventive maintenance activity to be needed 

GZY-IMRP 10-MT Revised version Issued date Page  3of 3 

4-2-2. Report of maintenance activity 

(1) Annual report 

� Repair and replacement for each facility 

� Trouble and accident 

� Result of corrective maintenance 

� List of consumed spare parts in a year 

(2) Corrective action to prevent trouble or accident 
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PROBLEM POSSIBLE CAUSE RECOMMENDED REMEDY 

No water delivered 

No flow 

No pressure 

Suction or discharge valve closed Open the closed valve 

The pump is not primed Prime the pump by vacuum unit 

Water level in the raw water sump 

is low 

Increase water level  

Air leak into suction line Tight all flanges and packing 

Air buckets in suction line   Open air vent valves in suction pipe 

Leaks in the shaft seal Replace the seal or tighten gland  

Impeller damaged Replace the impeller 

Rotation direction is incorrect Reverse the phases  

Low flow and low 

pressure 

Gasket for casing is leaking  Replace the gaskets 

Excessive amount of air in liquid Open air vent to release air 

Wearing ring abraded Replace new wearing ring 

Foreign maters in the impeller  Open pump and clean impeller 

Foreign maters in the impeller  Open pump and clean impeller 

Shaft or shaft sleeve abraded Replace with new shaft and sleeves 

Voltage drop Check the voltage / Ask power company 

Short lifespan of shaft 

seal and packing 

Dirt or grit in sealing liquid Use clean water for sealing  

Lack of lubricants  Add grease or oil 

Short lifespan for 

bearing, noisy 

operation 

Misalignment between motor and 

pump  

Adjust the alignment of intermediate shafts 

Lack of lubrication Add more grease or oil 

Shaft is bent Replace the shaft with new one 

Pump trip  

Stopped by itself 

Electrical overload settings are 

incorrect 

Check and correct setting 

Damage of bearing Change the bearing 

Impeller obstructed Clear obstruction from the impeller 

Poor electrical connection at the 

panel 
Check the circuit 

Plant Name: 

Gezy I.M.R.P.
Title of SOP: 

Treated water pumps 
SOP TAG No. 

GZY-IMRP10-OP
Kind of Doc. 

Trouble Shooting 
Title of Document 

Trouble Shooting for the Pump
Document No. 
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Plant Name: 

Gezy I.M.R.P.
Title 

       Chlorination Facility 
SOP TAG No. 

GZY-IMRP11-OP

1. Features of process 

1-1. Function of process 

Two kinds of functions are provided to chlorination facility, one of them is pre-chlorination 

and another is post-chlorination. 

Function of pre-chlorination is to oxidize iron and manganese contained in raw water. 

Function of post-chlorination is to destroy disease causing organics, also called pathogenic 

organics contained in clear water and to make the water continuously disinfected in the 

network until reaching the customer. 

1-2. Impacts of process 

Prior to flowing into the aeration tank, pre-chlorine is dosed into the water at the inlet. 

Effectiveness of oxidation depends on pH condition of the process water and it is effective in 

high pH. When pH is not high enough to oxidize iron and manganese contained in the water, 

pre-chlorination is not effective for oxidation. 

In addition, for the iron and manganese removal process, free residual chlorine should be kept 

in a sand filter in order to keep activation of manganese coated sand.  

Post-chlorination performs disinfection of clear water and the free residual chlorine will 

continue to react with the impurities in the water, such as organic materials and organisms, 

until all the impurities and organisms are destroyed and there is an excess of free residual 

chlorine. 

1-3. Relations with other processes 

Pre-chlorine dosing rate is varied by raw water quality especially iron and manganese 

contained in raw water. Post-chlorination dosing rate is varied by filtered water quality. 

Post-chlorination affects final quality of produced potable water contained free residual 

chlorine concentration. 

1-3-1.The reaction chamber 

The outlet water from the aeration flows into the Reaction chamber by gravity. The water is 

further oxidized by the oxidation reaction of potassium permanganate.  

1-3-2.Sand filter 

Filtering process is the final removal process in the iron and manganese removal facility.  
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Pre-chlorine dose should be managed to keep free residual chlorine at the filter effluent 0.5 

mg/L or more for the activation of manganese coated sand. 

1-3-2. Potassium permanganate dosing for oxidation 

In order for further oxidation of iron and manganese contained in water, potassium per 

manganite is dosed into the water.  

2. Criteria for the operation 

(1) Treatment target of free residual chlorine for water in the transmission line 

1.5 mg/L or more and less than 2.0 mg/L 

(2) Target of residual chlorine for water at the tap of distribution network 

0.5 mg/L or more and less than 1.5 mg/L 

(3) Treatment target of free residual chlorine for filtered water 

0.5 mg/L or more 

(4) Treatment target of free residual chlorine for water in the reservoir 

1.5 mg/L or more and less than 2.5 mg/L 

3. Procedures for operation under normal condition 

Basically, operation procedures for facility such as chlorine dosing unit should be kept strictly 

according to manufacturer’s recommendations in instruction manuals. 

3-1. Operation of chlorination facility 

Chlorine facility must be operated by persons with certificate of working knowledge and 

skills on handling of chlorine. i.e. persons to operate chlorination facility must be trained on 

chlorine and chlorination facility, and should achieve handling skills on them. 

Common procedures for chlorination facilities 
Handling of chlorine container 

1. Receiving of container 

1-1.Check

1)  No leakage of chlorine from container such as outlet valve and fuse metal part and so. 

   Leakage check of chlorine gas should be conducted by the used of ammonia solution. 

2)  No deterioration or damage of thread part of outlet valve of container 

3)  No deterioration or damage of container outside 

1-2.After check 

1) When check results are good enough, container can be received in the container room. 

2) When check results are not good container should not be received. 
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Container of bad condition should be changed by supplier. 

1-3.Arrangement of containers in the container room 

1) It should be distinguished by indication stickers that filled containers and empty containers are 

recognized easily. 

2) Container arrangement area should be separated for filled containers and empty containers. 

1-4. Store of container 

1) Put up a Keep Out sign beside container room and chlorine dosing unit room. 

2) Keep room temperature less than 30 degree 

Startup of chlorine dosing unit 
1. Startup the chlorine dosing 

1-1. Operate the booster pump. 

1-2. Check that discharge pressure is in proper range. 

1-3. Check the operation condition of pump, such as water leakage, abnormal noise and etc. 

1-5. Select chlorine dosing unit and open inlet valve slightly in selected chlorine dosing unit. 

1-6. Open the outlet valve of chlorine gas manifold slightly and check that there is no leakage from 

piping connection point. And then open the outlet valve of manifold fully. 

1-7. Check that chlorine gas is fed to chlorine dosing unit. 

    Chlorine gas is colored by yellow. If chlorine gas is fed to dosing unit, yellow colored gas will be 

checked in a flow meter. 

2-8. Adjust chlorine flow rate to required rate by inlet valve of chlorine dosing unit. 

Shut down of chlorine dosing unit 
1. Operation stop for short time 

1-1. Close inlet valve in selected chlorine dosing unit and keep for several minutes in this condition. 

1-2. Check that a chlorine gas in chlorine dosing unit is fully sucked into injector by visual check of 

flow meter.  

When chlorine gas in chlorine dosing unit is sucked for gas completely to, flow meter indicator 

will show zero-value. 

1-3. Keep above condition in stop for short time. 

2. Operation stop for extended time 

2-1. Close outlet valve of chlorine gas manifold completely. 

2-2. Check that a chlorine gas in chlorine dosing unit is fully sucked into injector by visual check of 

flow meter.  

When chlorine gas in chlorine dosing unit is sucked for gas completely to, flow meter indicator 

will show zero-value. 

2-3. Close the chlorine gas inlet valve of injector 

2-4 Close the discharge valve of booster pump, then stop booster pump operation 
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3-2. Early detection and rapid response to chlorine leak accidents 

Early detection and rapid response as corrective action of chlorine leak is very important 

action for operation of chlorination facility. 

3.4. Periodical practice on activity in emergency situation 

Emergency case means situation of accident with severe chlorine leakage. Under emergency 

situation, we must act immediately according to prepared action plan and program. Safety 

devices and tools must be provided and maintained and kept in proper condition to use any 

time.  

3.5. No smoking in the room of chlorination house 

4. Report and record 

4-1. Records 

Records for operation condition include following items; 

(1) Chlorine gas feeding system 

� Chlorine gas feeding pressure before pressure reducing valve 

� Chlorine gas vacuum pressure 

� Weight indication of the chlorine container 

(2) Records for Chlorine dosing unit 

� Pre-chlorine dosing flow rate 

� Post-chlorine dosing unit dosing flow rate 

� Water supply pressure by booster pump 

(3) Indication of chlorine gas leak detector 

4-2. Report 

Reports include following items; 

(1) Consumption tendency of the chlorine 

� Weight of chlorine used in each 24-hour period during a month 

� Total consumption of chlorine used in a month 

(2) Recommendation on facility 

� Repair and replacement 

� Spare parts should be kept in warehouse 

� Recommendation on modification of the criteria 

� Recommendation on training for persons 

� Recommendation on review of O&M plan
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Plant Name: 

Gezy I.M.R.P. 
Title 

Chlorination Facility 
SOP TAG No. 

GZY-IMRP11-MT

1. Introduction 

Chlorine has the potential to cause serious injury, even death in the worst case. It will lead to a 

fatal accident for a very short time.  Since the odor of gas chlorine is noticeable in very small 

amount, it is generally easy to avoid the leakage of heavy concentrations that will cause 

injury.   

Leakage of chlorine gas is able to prevent by sufficient maintenance and careful handling and 

operation. All the persons should be well trained in the use of self-contained breathing 

equipment, the methods of detecting leaks, and emergency procedures. 

2. Criteria for maintenance 

Criteria for maintenance are as follows; 

2-1. Inspection list for chlorine dosing facility 

Refer to “Inspection List for maintenance” GZY-IMRP11-HTIP-01.  

2-2. Frequency for the maintenance work 

Refer to “Inspection List for maintenance” GZY-IMRP11-HTIP-01.  

3. Maintenance activity 

Maintenance activity consists of 4 kinds of work components as shown in followings; 

3-1. Monitoring and check during working of facility as routine work 

� Refer to “Inspection List for maintenance” GZY-IMRP11-HTIP-01. 

3-2. Periodical inspection during operation 

� Inspection works require following jobs. Detail is referred to “Inspection List for 

maintenance” GZY-IMRP11-HTIP-01. 

� Inspection object 

� Inspection method 

� Frequency of inspection 

3-3. Evaluation and analysis regarding inspection results 

Results of inspection should be applied to recovery work, such as repair, adjustment and 
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replacement of equipment.  

3-4. Repair or replacing work  

� Replacement 

� Repair

� Adjustment and tightening 

� Cleaning 

� Grease or oil refilling 

� Overhaul

4. Reports and records 

4-1. Records 

Records for maintenance of the chlorination include following items; 

(1) Records of inspection 

(2) Records of recovery 

� Repair or replacement of equipment 

� Tightening or fixing of piping connection 

� Repainting 

� Supplying or change of the grease or oil 

4-2. Reports 

Reports on maintenance of the chlorination include following items; 

(1) Recommendation 

� Rehabilitation as the preventive action 

� Replacement or repair 

� Repainting 

� Review of the SOPs 

� Procedures

� The criteria 

� Record and report 

� Training for the operator 

� Skill acquirement of routine operation 

� Preparation of manuals for O&M activity 

� Review of procedures under the emergency situation 

(2) Annual report 

� Reports of the trouble or mal condition 

� Reports of repair or replacement 

� Plan for the maintenance activity
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1. Chlorine Gas Properties
Elemental chlorine is a greenish-yellow gas about 2.5 times heavier than air.  Therefore, it will sink to 

the floor if released from its container. It is sold for the water supplies as a compressed liquid. If liquid 

chlorine is unconfined, it rapidly vaporizes to gas (one volume of liquid chlorine equals about 450 

volumes of gas). The maximum allowable limit for the chlorine gas to be withdrawn from the cylinder 

should not exceed 9kg/hr to avoid the temperature decreasing and forming ice which may clog the pipe. 

Volume-Temperature Relation of Liquid Chlorine
in a Container Loaded to Its Authorized Limit 

Plant name 

Gezy I.M.R.P. 
Title: 

Chlorine Gas Properties 
SOP No. 
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Chlorine is only slightly soluble in water; its maximum solubility is approximately one 

percent at 49° C. When the water supply to a gas chlorinator is below normal room 

temperature, it may cool the chlorine gas to the point at which chlorine ice is formed and 

accumulates on the needle valve and gas outlet tube, resulting in erratic feed results. 

Chlorine reacts with many compounds. Because of its great affinity for hydrogen, it removes 

hydrogen from some compounds, such as hydrogen sulfide. It also reacts with ammonia or 

other nitrogen-containing compounds to form various mixtures of chloramines. It reacts with 

organic materials. 

Although it is neither explosive nor flammable by itself, chlorine is capable of supporting the 

combustion of certain substances. It should be handled and stored away from compressed 

gases, such as ammonia and other flammable materials. 

Most common metals are not affected at normal temperatures by dry chlorine, either gas or 

liquid. Chlorine is, however, reactive with aluminum and ignites carbon steel at temperatures 

above 450° F. Moist chlorine is corrosive to all common metals with the exception of gold, 

silver, platinum, titanium, and certain specialized alloys. 

2. Physical Effects of Exposure to Chlorine Gas 

Chlorine gas is primarily a respiratory irritant and concentrations in air above one ppm can 

usually be detected by most persons. Chlorine causes varying degrees of irritation of the skin, 

mucus membranes, and the respiratory system, depending on the concentration and the 

duration of exposure. Severe exposure can cause death, but the severe irritating effect makes 

it unlikely that anyone would remain in the chlorine-containing atmosphere unless trapped or 

unconscious.

Liquid chlorine may cause skin and eye burns upon contact with these tissues. Chlorine 

produces no known cumulative or chronic effect, and complete recovery usually can be 

expected to occur shortly following mild, short term exposure. 

3. Use of Combined Residual Chlorination 

Combined residual chlorination involves the addition of chlorine to water to produce, with 

natural ammonia present or with ammonia added, a combined available chlorine residual. 

Combined available chlorine forms have lower oxidation potentials than free available 

chlorine forms and are less effective as oxidants. They are also less effective as disinfectants. 

In fact, 25 times more combined available residual chlorine must be obtained to meet the 

same disinfectant level as a free available residual. The contact time has to be up to 100 times 

greater to obtain the ame level of bacterial kill at the same pH and temperature conditions. 

When combined available residual chlorine is desired, the character of the water determines 
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how it can be accomplished.  These conditions may have to be considered: 

� If the water contains sufficient ammonia to produce the desired level of combined 

residual. 

� 2. If the water contains too little or no ammonia, then addition of both chlorine and 

ammonia is required. 

� 3. If the water has a free available chlorine, all that is required is the addition of 

ammonia alone. 

4. Use of Free Residual Chlorination 

The free residual chlorine is the residual amount of chlorine after oxidization with all 

impurities, chloroamines formation and exceeding the break point.-a free available chlorine 

residual and to maintain the water disinfected while passing through the pipes, tanks and 

distribution system. 

Free available residual forms have higher oxidation potentials than combined available 

chlorine forms and are more effective as disinfectants. 

5. Breakpoint Chlorination

Breakpoint chlorination is the point which the residual chlorine starts to appear and at this 

point the chlorine finished all its reactions.  The existence of this residual chlorine to assure 

that all reactions have been achieved and also a sufficient amount exist to continue 

disinfecting water until reaching the customer taps. 

Breakpoint chlorination is the name of the process of adding chlorine to water until the 

chlorine demand has been satisfied. Chlorine demand equals the amount of chlorine used up 

before free available residual chlorine is produced. 

Further additions of chlorine will result in the residual chlorine that is directly proportional to 

the amount of chlorine added beyond the breakpoint.  Public water supplies normally 

chlorinate past the breakpoint. 
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Breakpoint Chlorination 

When chlorine is initially added to water, the following may happen: 

(1) If the water contains some iron, manganese, organic matter, and ammonia, the chlorine 

reacts with these materials and no residual is formed, meaning that no disinfection has 

taken place. 

(2) If additional chlorine is added at this point, it will react with the organics and ammonia 

to form chloramines. The chloramines produce a combined chlorine residual. As the 

chlorine is combined with other substances, it loses some of the disinfection strength. 

Combined residuals have poor disinfection power and may be the cause of taste and 

odor problems. 

(3) With a little more chlorine added, the chloramines and some of the chlororganics are 

destroyed. 

(4) With still more chlorine added, a free residual chlorine is formed.  

Free available chlorine is the best residual for disinfection. It disinfects faster and without 

odor.  The common practice today is to go just beyond the breakpoint to a residual of 

about .2 to .5 ppm. 

A variety of reactions take place during chlorination. When chlorine is added to a water 

containing ammonia (NH3), the ammonia reacts with hypochlorous acid (HOCL) to form 

monochloramine, dichloramine, and trichloramine.  

The formation of these chloramines depends on the pH of the water and the initial 

chlorine-ammonia ratio. 
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Ammonia + Hypochlorous acid ---->   Chloramine   +   Water 

NH3   + HOC1------------>  NH2C1 + H20   Monochloramine 

NH2C1 + HOC1------------ > NHC12 + H20   Dichloramine 

NHC12+ HOC1------------ > NC13 + H20   Trichloramine 

At pH of most natural water (pH 6.5 to 7.5), monochloramine and dichloramine exist together.  

At pH levels below 5.5, dichloramine exists by itself. Below pH 4.0, trichloramine is the only 

compound found.  The monochloramine and dichloramine forms have a definite disinfection 

power. Dichloramine is a more effective disinfecting agent than monochloramine. 

However, dichloramine is not recommended as a disinfectant due to the possibility of the 

formation of taste and odor compounds. Chlorine reacts with phenol and salicylic acid to form  

6. Injection Points 

The points of application of chlorine must be selected carefully, considering the different 

reactions that may occur at different points of the water treatment process. The common 

application points are: 

6.1. PRE-CHLORINATION 

Pre-chlorination is the application of chlorine ahead of any other treatment process.  It 

provides the following benefits: 

� Control of algae and slime growths. 

� Control of mud ball formation in the filters. 

� Improved coagulation. 

� Reduction of tastes and odors. 

� Increased safety factor in disinfection of heavily contaminated waters. 

6.2. POST-CHLORINATION 

Post-chlorination is the application of chlorine after treatment and before it enters the 

distribution system.  The purpose is to disinfect water and saving it until reaching customers 

taps. 

6.3. TANKS AND RESERVOIRS 

Usually tanks and reservoirs are not chlorinated continuously, but they must be disinfected 

after any maintenance has been done on the inside of the tank. 
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Inspection List for Chlorination Facility 

D: Daily, W: Weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, AN: As needed 

Name of Facility & inspection item 
Frequency 

D W M 3M 6M Y 

1.Stand frame for chlorine container       

1-1.External corrosion  �     

1-2.Tightenig of bolts & nuts  �     

1-3.Smooth rotation of rotor  �     

1-4.Stopper of rotor    �   

1-5.Condition of foundation      � 

2.Chlorin dosing unit       

2-1.Pressure gauge       

2-1-1.External corrosion   �    

2-1-2.Waste of inside part   �    

2-1-3.Sealing of connection part   �    

2-1-4. Smooth moving of needle   �    

2-2.Pressure reducing valve       

2-2-1.External corrosion    �   

2-2-2.Waste of inside part    �   

2-2-3.Sealing of connection part   �    

2-3.Control valve for chlorine flow rate       

2-3-1.External corrosion    �   

2-3-2.Clean of needle and seat inside the valve    �   

2-3-3.Waste of inside part    �   

2-3-4. Sealing of connection part   �    

2-4.Flow meter for chlorine gas       

2-4-1.Cleaning inside    �   

2-4-2. Sealing of connection part    �   

2-5.Ejector       

2-5-1.Extenal damage and corrosion    �   

2-5-2.Sealing of connection part   �    

2-5-3.Proper working    �   

3.Piping       

3-1.Chlorine gas line of steel pipe       

3-1-1.Extenal damage and corrosion    �   

3-1-2.Crack, deformation, and wear    �   

Plant Name: 

Gezy I.M.R.P. 
Title of SOP: 

Inspection List for Maintenance 
For Chlorination Facility 

SOP TAG No. 
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GZY-IMRP11-MTIP-01 

Inspection List 

Revised version Issued date Page  2of 3 

 

Name of Facility & inspection item 
Frequency 

D W M 3M 6M Y 

3-1-3.Tightenig of bolts & nuts    �   

3-1-4. Sealing of connection part   �    

3-2. Chlorine gas line of copper tube       

3-2-1.External corrosion    �   

3-2-2.Waste of inside part    �   

3-2-3. Sealing of connection part   �    

3-2-4.pressure reducing valve  �     

3-2-5. Cleaning of contact face of connection    �   

3-3.Ordinary line       

3-3-1.Extenal damage and corrosion   �    

3-3-2.Deformation  �     

3-3-3.Tightenig of bolts & nuts    �   

3-3-4. Sealing of connection part   �    

3-4.Supprt for pipe       

3-4-1.Extenal damage and corrosion    �   

3-4-2. Deterioration  �     

4.Container lifting beam       

4-1.Extenal damage and corrosion   �    

4-2.Crack and abrasion   �    

4-3.Deformation of hook   �    

4-4.Tighten of bolts for hook   �    

5.Crane       

5-1.Push button swich       

5-1-1.Damage of terminal contact   �    

5-1-2.Tighten of screws at terminal   �   � 

5-1-3.Smooth actions of push buttons, correct moving   �   � 

5-2.Cable       

5-2-1.External damage   �    

5-2-2.Twisting and bending   �   � 

5-2-3.Damage of cable end finishing   �   � 

5-3.Wire rope       

5-3-1.Damage   �    

5-3-2.Abrasion   �    

5-3-3.Twisting and bending   �    

5-3-4.External corrosion   �    

5-3-5.Application of oil for wire   �    

5-4.Hook       

5-4-1.Crack and abrasion   �    

5-4-2.Deformation of opening of hook   �    
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Name of Facility & inspection item 
Frequency 

D W M 3M 6M Y 

5-4-3.supplying oil in bearing part   �    

5-4-4.Normal rotation   �    

5-4.Cabtire cable       

5-4-1.Looseness of wiring connection at terminal   �    

5-4-2.External damage   �    

5-4-3.Twisting and bending   �    

5-5.Trolley and drive unit       

5-5-1.Wear of guide roller   �    

5-5-2.Oil supplying into gear box for lifting   �    

5-5-3.Oil supplying into gear box for traveling   �    

5-5-4.External corrosion  �     
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1. Features of process 

1-1. Function of process and facility 

If the amount of oxygen in drinking water is low, iron and manganese may stay in the solution. 

Both metals cause dark colors in drinking water that may be harmful to plumbing fixtures and 

laundry. Potassium permanganate dosing facility aims at removal of iron and manganese 

containing in raw water by the oxidizing action of chemical. 

Function of potassium permanganate dosing facility consists of three (3) woks as follows: 

(1) Store of potassium permanganate as solid or solution 

(2) Measuring and control of flow rate of potassium permanganate dose 

(3) Transferring and dosing of potassium permanganate into dosing point 

1-2. Impacts of process 

Potassium permanganate has strong oxidizing effect in comparison with chlorine. A primary 

use of permanganate is iron and manganese removal. Permanganate will oxidize iron and 

manganese to convert ferrous (2+) iron into the ferric (3+) state and 2+ manganese to the 4+ 

state. The oxidized forms will precipitate as ferric hydroxide and manganese hydroxide. The 

precise chemical composition of the precipitate will depend on the nature of the water, 

temperature, and pH. 

1-3. Relations with other processes 

Potassium permanganate dosing facility has tight relation to iron and manganese removal 

process in sand filters. Potassium permanganate is dosed into the aeration tank just before 

rapid mixing in react chamber. After adding of potassium permanganate into the process, 

oxidizing action will start within 5 to 10 minutes. Oxidizing action will be affected mainly by 

the following; 

� Characteristics of raw water  

� pH

� Effectiveness of mixing 

� Detention time in mixing basin 

� Dosing point of potassium permanganate 

In addition, oxidizing action is based on following condition of operation and control; 

� Proper water quality analysis, test, monitoring and control 

� Grasp of raw water characteristics by examination such as water analysis, 

especially iron and manganese amount  
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� Determination of required potassium permanganate dosing rate by examination 

such as jar test 

� Proper rapid mixing and detention time 

� Effective mixing and dispersion of potassium permanganate with the raw water 

� Detention time of raw water 

� Proper operation, monitoring and control of potassium permanganate dosing facility 

� Adjustment and keeping to required potassium permanganate dosing rate 

� Monitoring and keeping of dosed potassium permanganate quality 

2. Criteria for operation 

2-1. Storage of potassium permanganate solution

Potassium permanganate is a strong oxidizer and should be carefully handled when preparing 

the feed solution. No byproducts are generated from making the solution. However, this dark 

purple/black crystalline solid can cause serious eye injury, is a skin and inhalation irritant, and 

can be fatal if swallowed. As such, special handling procedures include the use of safety 

goggles, a face shield, dust mask, and wearing impervious gloves, coveralls, and boots to 

minimize skin contact. 

2-2. Making of potassium permanganate solution

Potassium permanganate is managed as ___ % solution for the dosing. The following 

describes the outline of the potassium permanganate dissolving procedure: 

(1)  Supply water of _____ m3 to the tank. 

(2)  Use the supplied level gauge to check the water level in the tank. 

(3)  When the water supply is completed, put potassium permanganate of _____ kg into the 

tank.

(4)  Start mixing by agitator to begin the dissolving process. 

(5)  When the potassium permanganate you put in the tank has been completely dissolved, 

the dissolving process finishes. 

3. Operation under normal condition 

3-1. Startup of potassium permanganate dosing pump 

3-1.1 Precaution  
(1)  A running-in of the pump should be done with the chemical solution already supplied in 

the pump. 

(2)  Starting the pump under no load will lead to a pump failure. 

3-1.2 Startup the potassium permanganate dosing 
(1)  Make certain that the pipes and piping components on the incoming line have no foreign 

matters or dirt. 
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(2)  Use the oil gauge to see if the pump drive has a specified level of oil. 

(3)  Start the pump and keep it running for three seconds. Check the direction of motor 

rotation. 

(4)  Set the stroke to 0%. 

(5)  Make a running-in for about five minutes with the 0% stroke setting. 

* During the running-in, be sure to check that there is nothing wrong with any part of the 

pump. 

(6)  Set proper stroke and make a running-in 

(7)  During operation, plot stroke settings (25%, 50%, 75%, or 100%) of the stroke adjusting 

dial provided in the calcium hypochlorite dosing pump and actual flow rates on a graph. 

* The relationship between the stroke setting and the actual flow rate should be examined 

on each of the calcium hypochlorite dosing pump. A separate graph should be prepared 

for each pump. 

3-1.3 Shut down of potassium permanganate dosing unit (Taking the facility out of service 
for an extended period of time & preparing the facility to resume operation)
Normally, it seldom occurs to stop the entire potassium permanganate dosing facility. 

However, this procedure will be needed when stopping water feeding or repairing the 

structure.

When the facility is taken out of service over one month or longer, it is important to 

thoroughly clean the equipment and piping before taking the facility out of service.   

� Before taking the facility out of service for an extended period of time 

(1)  Allow the potassium permanganate storage tank to have minimum solution.  

(2)  Stop the dosing of potassium permanganate.  

(3)  Clean inside the tanks, dosing pumps, piping, and valves.  

(4)  Turn off the power of the pumps  

(5)  Close all the valves.  

� Before resuming operation 

(1)  Operate the valves.  

(2)  Set up the potassium permanganate dosing pumps before start-up.   

(3)  Perform the potassium permanganate dissolving procedure.   

(4)  Begin a dosing operation.   

3-2. Monitoring and visual check 

Monitoring and visual check should be conducted to confirm the proper dosing of potassium 

permanganate. Check list should be required to ensure the confirmation. Details and 

frequency for monitoring and check should be referred to O&M schedule. 

(1) Potassium permanganate solution tank 

� Liquid level in each tank 
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� Leakage from tanks, valves and connection parts 

� External damage and corrosion 

(2) Potassium permanganate dosing device 

� Dosing flow rate 

� Leakage of alum from pumps 

� External damage and corrosion 

(5) Pipe and valve 

� Leak from valves and connection parts 

� External damage and corrosion 

3-3. Operation procedures for control of facility 

Controlled item is dosing flow rate of potassium permanganate. Dosing flow rate of 

potassium permanganate is controlled by changing adjustable dial of stroke length manually. 

Controlled potassium permanganate flow rate is not able to monitor. Hence, accuracy of 

potassium permanganate dosing flow rate have to be checked periodically. Accuracy check is 

conducted by validation that difference between consumed solution volume and integrated 

volume calculated by dosing flow rate of metering pump. If difference of above mentioned 

will be 10% or more, pump and/or level meter for solution tank should be checked and took 

maintenance if necessary. This accuracy check is called as calibration activity. 

4. Operation under unusual condition 

Prospective troubles and trouble shootings are as follows: 

(1) Trouble in the common activity 

� Observation of leakage 

� Observation of external damage or corrosion 

(2) Trouble in the activity of storage 

� Waste of potassium permanganate solution  

� Unusual reducing of storage volume 

(4) Trouble in the activity of adjusting of dosing 

� Clogging of inside of pipe or valve 

� Clogging of flow meter 

� Insufficient of dosing 

� Overflow from upper tank or dosing tray of dosing device 

� Waste of storage tank 

� Damage of the control valve 

� Leak of potassium permanganate 
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5. Reports and records 

5-1. Records 

Records should include the following: 

(1) Daily record 

� Dosing rate and flow rate of potassium permanganate 

� Solution level  

� potassium permanganate storage tanks 

(2) Other record 

� Concentration of solution 

� Check list for daily monitoring and check 

5-2. Reports 

Reports should include the following: 

(1) Consumption data of potassium permanganate 

� Weight of potassium permanganate used each 24-hour period during a month 

� Total weight of potassium permanganate used for a month 

(2) Recommendation on facility 

� Rehabilitation and upgrading 

� Repairing 

� Replacement 

� Additional facility 

� Spare parts should be stored 

(3) Recommendation on modification of the criteria 

(4) Recommendation on training for persons 

(5) Recommendation on review of O&M plan 

(6) Supplying of materials for review of water quality control plan 
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Plant Name: 

Gezy I.M.R.P.
Title 

Potassium Permanganate 
Dosing Facility 

SOP TAG No. 
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1. Introduction 

A primary use of potassium permanganate is iron and manganese removal. Potassium 

permanganate will oxidize iron and manganese to convert ferrous (2+) iron into the ferric (3+) 

state and 2+ manganese to the 4+ state. The oxidized forms will precipitate as ferric 

hydroxide and manganese hydroxide. 

Potassium permanganate is a strong oxidizer and should be carefully handled when preparing 

the feed solution. As an oxidizer, potassium permanganate rapidly stains virtually any organic 

material such as skin, paper, and clothing. In addition, solid potassium permanganate is a 

strong oxidizer and thus should be kept separated from oxidizable substances. 

2. Criteria for maintenance 

Criteria for maintenance are shown as follows: 

(1) Inspection interval for facility or parts should be inspected 

(2) Acceptable limit value for using (Confirmation of expiry date of potassium 

permanganate) 

(3) Interval for replace of facility or parts 

3. Maintenance activity 

3-1. Facilities for maintenance 

(1) Potassium permanganate storage tank 

(2) Potassium permanganate dosing pump 

(3) Pipes and valves 

3-2. Maintenance activity 

Maintenance activity consists of four (4) kinds of works as follows:

(1) Monitoring and check during working 

(2) Inspection 

(3) Evaluation and analysis regarding result of inspection 

(4) Repair or replacement including check after the evaluation 

Monitoring, check and inspection should be conducted to judge necessity of recovering 

activity such as adjustment, repairing or replacing. 
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3-2-1. Monitoring and visual check 
Monitoring and check should be conducted to keep the facility in satisfactory condition 

during operation. Satisfactory condition in the alum dosing facility is required following 

conditions;

� Potassium permanganate dosing flow rate is kept in required amount. 

� Potassium permanganate dosing flow rate should be able to change in required 

variable range. 

� A foreign substance does not exist in the solution 

� Unusual over flow does not happen. 

� Concentration of solution is kept in required condition. 

� Solution level in a tank is kept in satisfactory condition. 

� Leak of potassium permanganate does not exist. 

3-2-2. Inspection 
Inspection should be conducted to ensure that facility should go on with satisfactory working. 

Inspection should be required not only by external check but internal check of the facility. In 

inspection the facility should be looked closely at parts especially to check that everything is 

satisfactory. 

Inspection should be conducted periodically and frequency of inspection will be different 

from characteristics of facility or parts by importance, load in working, and possibility of 

occurring of trouble, and so. 

3-2-3. Evaluation and analysis regarding result of inspection 
Evaluation should be conducted by suitable point of view such as cost performance and risk 

assessment and time in working. Hence, preparation of the spare part should be needed before 

maintenance activity. Time of replacing of the part should be recognized by the record of 

maintenance. Early detection of unusual condition and rapid recovery may lead to the 

elongation of the facility life. 

3-2-4. Recovery after inspection 
Prospective recovery action after inspection will be following; 

� Change or cleaning of valve 

� Change or cleaning of pipe 

� Cleaning in the tank 

� Repair of leaked part or damaged part 

� Cleaning of the flow meter 

� Repaint to prevent corrosion 

� Replacement of equipment 
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4. Recovery from unusual condition after maintenance activities 

4-1. Expected troubles and trouble shootings 

4-1-1. Unusual condition of facilities and actions for remedy of process control 
Expected unusual conditions are shown below: 

� Leak of potassium permanganate 

� Dosing flow rate is unable to control 

� Potassium permanganate is not dosed 

5. Reports and records 

5-1. Records 

5-1-1. Records for maintenance 
Records for maintenance of alum dosing facility should include the following: 

� Potassium permanganate storage tank 

� External condition 

� Corrosion, leak and so on 

� Other items 

� Potassium permanganate dosing pump 

� External condition 

� Corrosion, leak and so on 

� Other items 

� Pipes and valves 

� Leak of alum solution 

� Looseness of connection part in piping 

� Other items 

5-1-2. Records of recovery 
Records of recovery work after monitoring and check should include the following: 

� Results of recovery work of adjustment, repairing and replacement 

� Stop position of inlet valve with ball tap for attached tank 

� Results of recovery work of repairing 

� Name of facility and name of part including a No. of facility 

� Indication of location of part in facility by drawing or sketch 

� Reason of repairing 

� Date of repairing 

� Name of person in charge of repairing work 

Contents of records are the same as those of repair work, but the word of “repair” should be 

changed to “replacement”. 

5-1-3. Results of inspection 
Records of inspection should be required as the records of monitoring and check. 
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5-2. Reports 

Reports should include as follows: 

5-2-1. Report for recommendation 
(1) Rehabilitation 

� Repairing or replace 

� List of spare parts that should be required to stock in the plant 

� For supplementation 

� For proposal of newly additional parts 

(2) Upgrading of facility or system 

� Change of capacity, material, and other specifications 

� Addition of facility 

� Modification of facility or system 

� Proposal of preventive maintenance activity to be needed 

4-2-2. Report of maintenance activity 
(1) Annual report 

� Repairing and replace for each facility 

� Trouble and accident 

� Result of corrective maintenance 

� List of consumed spare parts in a year 

(2) Corrective action to prevent the trouble or accident 

GZY-IMRP12-OPFC-01 Revised version Issued date Page  1of 2 

1. Purpose 
This flow chart provides to know procedures on chlorine dosing control. 

2. Application 
Required Steps for Control of Chlorine Dosing Quantity 

3. Preparation 

STEP 0 

Plant Name: 
Gezy  I.M.R.P 

Title 

Potassium Permanganate Dosing Facility  – 
Potassium Permanganate Dosing Control

SOP TAG No. 
GZY-IMRP12-OPFC-01

Confirm raw water flow rate in L/sec or m
3
/day Water flow meter  

(well water) 

Check operation numbers of 

pumps 

STEP 1-1
Confirm level of potassium permanganate storage tank  No.1 Tank 

No.2 Tank 

STEP 1-2
Check condition of valves, in opened or closed

STEP 2. Start the Dosing
Open the valves around dosing pump 

Set the Control Target: 

Potassium permanganate flow rate in m
3
/h

Measure the flow rate: 

Read adjustable dial of 

dosing pump 

Order the flow rate change Adjust flow rate to the 

control target 

Change  adjustable dial of 

dosing pump 

Potassium Permanganate dosing system is manually controlled. 

S2.6-126
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STEP 3. Control the Dosing 
Calculate potassium permanganate dosing flow rate in 

m
3
/h for target flow rate of potassium permanganate 

Followings need to calculate 

� Water flow rate, dosing 

rate

� Density and concentration 

of potassium 

permanganate will be 

checked 

� Density ______ 

1. Water flow rate 

Q: Flow rate (m
3
/day)or (L/s) 

2.  Potassium permanganate dosing flow rate 

V: Flow rate (m
3
/h) 

3. Refer to graph for calculation of  potassium 

permanganate dosing flow rate 

Open dosing valves in chlorine dosing pipe line  

Confirm and read adjustable dial of  potassium 

permanganate dosing pump 

Refer to graph of relation between indication of 

adjustable dial and dosing flow rate of dosing pump 

GZY-IMRP12 
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Operation and Maintenance Schedule 
D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, AN: As needed 

Name of Facility 
             Frequency 

D W M 3 M 6 M Y AN.

1.Potassium Permanganate Storage Tank 
1-1.Check liquid level in duty and in standby  

1-2.Check tank and valves for leaks 

1-3.Check waste in the tanks       

1-4.Inspect tank inside for corrosion, waste        

1-5.Inspect tank outside for corrosion      

2.Potassium Permanganate Dosing Pump 
2-1.Check oil leakage 

2-2. Inspect pump inside for corrosion, waste       

2-3. Inspect pump outside for corrosion   

2-4. Discharge pressure 

2-5. Set value of adjustable dial for stroke length  

2-6. Noise, vibration and temperature of pump and 

motor 

2-7. Leakage of solution from pump 

2-8.Calibaration

4. Pipe and valve 
4-1.Damage and leakage        

4-2.Clogging inside of pipe      

Plant Name: 

Gezy I.M.R.P.
Title of SOP: 

Potassium Permanganate  
Dosing Facility 

SOP TAG No. 

GZY-IMRP12-OP

Kind of Doc. 

O & M Schedule 
Title of Document 

 O & M Schedule
Document No. 

GZY-IMRP12-OPSC-01
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Plant Name: 

GEZAY 
Title 

Power Transformer 
SOP TAG No. 

GEZ-WTP17-01OP

Issued  Developed by  Signature

Revised  Approved by  Signature

GEZ WTP 17-01 Power Transformers   GEZ WTP 17-06 Earthing System 

GEZ WTP 17-02 Generator GEZ WTP 17-07 Batteries system  

GEZ WTP 17-03 0.4KV Main Switch Gear GEZ WTP 17-08 Reactive Power Control 

GEZ WTP 17-04 Low voltage Motors GEZ WTP 17-09 General lighting 

GEZ WTP 17-05 Cabling 

1. Introduction 
In GEZAY Facility there is one step down transformer 300 KVA 11/0.4 KV  

2. Features of process 

2-1.Function of process 

 The transformers in Gezay plant are used to convert 11KV to 0.4KV which required 

by the loads of the plant. 

2-2. Relations between other processes 

 The transformers are used to link the medium voltage panel to the low voltage panel.  

3. Criteria for Operation 
The transformer is preferred to operate at the point of maximum efficiency which occurs 

when the transformer is operated around 80% from its rated.  

4. Operation under normal condition 

Under normal condition the plant are supplied from the electric utility through the 

transformer and the generator is standby. The following items should be checked 

1. The circuit breaker of the generator which exists in the generator panel is switched 

off 

Main low voltage panel

T. No.1

Income Feeder

GEZ-WTP17-01 OP Revised version Issued date Page  2of 2 

2. The income C.B. from the generator in the main low voltage panel is switched off 

3. The income C.B. of the transformer is switched on 

5. Operation under up normal condition

In case that the electric power from the utility is switched off the standby generator will be 

operated according to the following sequence: 

1. Ensure that the transformer is disconnected from the low voltage panel. 

2. Start the standby generator according to the procedure mentioned in generator SOP. 

3. Switch on the generator circuit breaker in the generator panel. 

4. Switch on the income circuit breaker of the generator in the main low voltage panel.  

5. Start connecting the loads gradually. 
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Plant Name: 

GEZAY 
Title 

Power Transformer 
SOP TAG No. 

GEZ-WTP17-01 MT

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

GEZ WTP 17-01 Power Transformers   GEZ WTP 17-06 Earthing System 

GEZ WTP 17-02 Generator and ATS system GEZ WTP 17-07 Batteries system  

GEZ WTP 17-03 0.4KV Main Switch Gear GEZ WTP 17-08 Reactive Power Control 

GEZ WTP 17-04 Low voltage Motors GEZ WTP 17-09 General lighting 

GEZ WTP 17-05 Cabling 

1. Construction
The main parts of the transformers are:  

� The primary winding 

� The secondary winding 

� The metal tank 

� The oil 

� The oil reservoir   

� The radiators 

� The Buchholz relay 

� Oil level indicator 

� Tap changer 

� insulators & bushings 

� Silica jell 

 

2. Maintenance activity 
Inspection, checking, monitoring, recording, calibration, testing and replacement should be carried 

out to keep the power transformer as per initial running after the commissioning process.      

  Maintenance activity consists of 3 kinds of working as follow: 

1- Monitoring, checking and recording 

2- Evaluate and analyze results of monitoring and inspection 

3- Routine maintenance. 

 

2.1 Monitoring, checking and recording 

Activity of Monitoring, checking and recording should be done according to the 

maintenance schedule, GEZ-WTP17-01MT.  
2.2 Evaluate and analyze results of monitoring and inspection 

Generally, from the monitoring and visual inspection we can recognize the corrective 

actions needed for the efficient operation of the transformer  

 

GEZ-WTP17-01MT Revised version Issued date Page  2of 7 

 

2.3 Routine maintenance 
     This is the most important item we have to follow to keep the power transformer unit as    

much as possible close to initial running of the system after the commissioning process. 

The routine maintenance is consisting of groups of individual steps which are classified 

to be done in certain periods according to GEZ-WTP17-01 MT. 

   

3. Report and record 

3-1.Record

The Activity of monitoring and visual check should be recorded in the recording sheet 

GEZ-WTP17-01QC01. 

 

3-2. Report 
 

3-2-1. Routine maintenance report:  
The activities of routine maintenance should be reported according the format 

GEZ-WTP17-QC02  

3-2-2. Trouble History report:  
Any troubles occurs in the transformer or in its protection and control circuit which happen 

during the operation of the transformer should be collected in trouble history sheet 

GEZ-WTP17-QC03. This trouble history will help the maintenance engineer to recognize 

the system and solve the trouble occurred.    

Operational and Maintenance Schedule (GEZ-WTP17-01MT) 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y 2Y

1.  Record current and voltage readings  

1-1.Record secondary voltage       
1-2.Record secondary current      
2. Inspect silica jell 
2-1. Inspect the color of the silica jell. Change or dry 

if its color is changed. 

 
     

2-2. Change the silica jell if it is contaminated with 

oil. 

 
     

3. Check oil level  
3-1.Check that the oil level is between the sign of 

20C and Max. Sign– refill with fresh oil if required. 

     

3-2.The oil level must not exceed the maximum sign       
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4. Tools required for routine maintenance 
1) Air blower  
2) Open & Closed Wrenches 

3) Megger 5000 and 500 volt DC 

4) Air dryer 
 

5. Materials required for routine maintenance 
1) Sateen 

2) Transformer oil 

when the transformer running at full load.  

4. Check for oil leakage 
4-1. Check the oil leak from tank, radiators and oil 

discharge valve.  

   

5. Inspect and clean bushings and transformer 
surface. 
5-1. Check the medium voltage and low voltage 

insulator from any cracks. Clean with suitable sateen.  

     

5-2. Clean with suitable sateen, the transformer 

surface and radiators 

     

6. Check oil dielectric strength 
6-1. Check the oil dielectric strength by the use of oil 

tester.  

      

7. Tap changer  

7-1. Inspect condition of external tap changer drive 

shaft, tighten all couplings and bolted connections  

       

7-2. It is important to perform a complete tap changer 

(electrical operation) from highest to lowest step and 

back to the position it was found in, this action will 

clean all internal contacts of the tap changer  

       

8. Oil filtration 

8-1. When the dielectric strength of the oil is lowered, 

the oil should be filtered using oil filtration unit. 

   
  

 

12-2. Re check the oil dielectric strength        

9. Measure the winding insulation resistance 

9-1. Measure the insulation resistance between short 

circuit primary to short circuit secondary 

      

9-2. Measure the insulation resistance between short 

circuit primary to earth 

      

9-3. Measure the insulation resistance between 

short circuit secondary to earth 
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Plant Name: 

GEZAY
Title 

Emergency Generator 
SOP TAG No. 

GEZ-WTP17-02OP

GEZ WTP 17-01 Power Transformers   GEZ WTP 17-06 Earthing System 

GEZ WTP 17-02 Generator and ATS system GEZ WTP 17-07 Batteries system  

GEZ WTP 17-03 0.4KV Main Switch Gear GEZ WTP 17-08 Reactive Power Control 

GEZ WTP 17-04 Low voltage Motors GEZ WTP 17-09 General lighting 

GEZ WTP 17-05 Cabling 

1. Features of process 

1-1. Function of process 

The function of emergency generator is to provide the electrical power to the water treatment 

facility, i.e. the emergency generator is the power supply unit for blackout. The purpose of the 

emergency generator is the equipment in order to secure the electrical power for a minimum 

of facility operation for produce the drinking water in the facility.    

1-2. Impacts of process 

The emergency generator is used in only emergency situation, and it has independent function 

different from the water treatment process.  

The emergency generator has to operate in emergency situation and provide the electrical

power certainly in emergency. Therefore the periodical operation, despite the normal 

condition, should be required in order to secure the function and reliability of the equipment 

to avoid the fault of the operation in that case. 

1-3. Relations between other processes 

(1) Operation object b the emergency generator 

Existing generator covers 50% of the required power to the facility, in order to avoid damage 

of the generator or electrical facility in the plant. 

2. Criteria for operation 

2-1. Operation Method 

Emergency generator operates by manual operation. 

Emergency generator starts and stops by switch on-off operation at the generator or the 

independent control panel after the detection of emergency situation, such as blackout.  

2-2. Monitoring-required items  

GEZ-WTP17-02OP Revised version Issued date Page  2of 5 

Monitoring-required item during the generator operation is as follows; 

� Generating output power and generating voltage 

� Temperature and pressure of cooling water 

� Lubricant pressure 

� Starting and stopping time  

From start to top speed: Approx.. 10 sec. 

To Full load: Approx.. 10 sec. 

Total time: Approx. 20 sec. 

� Rotating speed and periodicity 

2-3. Periodical commissioning 

In order to avoid the fault operation in emergency situation, function and reliability of the 

generator should be checked by periodical commissioning. Commissioning should be 

conducted more than 30 minutes by actual load or dummy load.

3. Operation condition 

3-1. General Start-up procedures 

3-1-1. Start-up 
General start-up procedure for the emergency generator is as shown in following Chart. 

1- Check over engine. Check oil in engine, day 
tank and cooling water level 
� Above items should be checked 

periodically in preparation for the emergency 
case. 

2- Check that the generator main circuit breaker 
is switched off. 

Operate the engine unit by the starting of 
electrical motor. 

By engine ignition, shift up the gear and speed up the 
revolution 

1- Connect the Gen. CB in the generator panel 
then the Gen. CB in the main low voltage 
panel.

2- Start the load connection gradually. 
3- Check that the generator current does not 

exceed its rated value.  
4- Record Gen. power, current, voltage, 

frequency, power factor and starting time. 

Preparation

Engine starting 

Ignite the Engine 

Rated revolution 

Load connection 

Check that the generator output voltage and 

frequency reached their rated values. 
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3-1-2. Shutdown 
After restoration of power, stop the emergency generator operation and changeover the power 

source to commercial power. 

3-1-2-1 General Shutdown procedures: 
1. Turn of the loads gradually  

2. Disconnect the generator CB in the main low voltage panel then connect the 

transformer CB. 

3. Disconnect the generator CB in the generator panel. 

4. Keep the generator running for several minutes at no load to cool down before shut 

off. 

5. Turn off the generator. 

6. Record the stopping time.  

3-1-2-2 Emergency Shutdown.

If an emergency or up normal conditions happens during the operation of the 

generator, the generator can be turned off by pushing the emergency stop switch.  

3-2. Fuel storage system 

Emergency generator has fuel storage tanks for long-time operation. Emergency generator 

requires certain operation against the emergency situation, such as sudden blackout. 

Accordingly, emergency generator shall have fuel tanks. It is divided into 2 items, which are 

weekly tank and monthly tank, by the purpose of fuel provision. Run time of the generator is 

expected for 3 hours during blackout. The monthly tank having storage capacity of 90 hours, 

whose storage day is for 30 days, stores the fuel. Fuel is transferred to the daily tank. Then the 

daily tank having storage capacity of 21 hours, whose storage day is for 7 days, provides fuel 

to the emergency generator. 

3-3. Starting system 

Engine unit operates by the electrical starting mechanism. Power source of this mechanism is 

battery. Therefore the periodical check of battery charging is required as shown in the 

maintenance list.  

4. Operation under unusual condition 

4-1. Expected troubles and trouble shootings 

(1) Malfunctioning of starting mechanism 

(2) Engine revolution doesn’t reach to rated revolution 
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(3) Shortage of output of power generation 

(4) Abnormal heating of the engine 

(5) Sudden stoppage of the engine 

(6) Abnormal exhaust (Abnormal color of exhaust gas) 

Trouble shooting is attached at the close of this chapter.

4-2. Trouble in the past and cause, background and events for recovery 

Table 1  Trouble Shooting for the Emergency Generator Operation 

No. Predicted Trouble Cause Remedy

1
Malfunctioning of 
starting mechanism

Low battery  Battery charge  

Breakage of starting motor  Repair or replacement of the 
equipment 

1) Shortage of fuel 

2) Aeration in a fuel pipe 

1) Provide a fuel 

2) Air release 

Breakage of the control unit Repair or replacement of control 
unit 

2
Engine revolution 
doesn’t reach to rated 
revolution

Clogging of fuel filter Drain and clean the fuel filter 

Malfunction of the electrical 
governor system and fuel injection 
pump 

Checking for the governor or 
injection pump or replacement 
of the equipment 

Aeration in a fuel pipe Air release 

Water mixing in a fuel pipe Change a fuel 

Using a fuel of low quality Change a fuel of good quality 

3
Shortage of output of 
power generation

Clogging of fuel filter Drain and clean the filter 

Malfunction of fuel transfer 
system composed of pump, nozzle 
and pipe 

Checking or replacement of 
each equipment  

Shortage of air-intake amount Clean the air filter 

Malfunction of the electrical 
governor system and fuel injection 
pump 

Checking for the governor or 
injection pump or replacement 
of the equipment 

Degradation of compression 
pressure by piston 

1) Replacement of the piston 
ring

2) Replacement of valve sheet 
and spring unit for air valves

3) Checking for the loosen of 
fixing bolts 

Overload Arrange the load properly 

4
Abnormal heating of 
the engine

Overload Arrange the load properly 

1) Shortage of cooling water  1) Checking for the amount of 
cooling water 
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No. Predicted Trouble Cause Remedy

2) Leakage from the radiator 2) Checking or replacement of 
radiator

1) Shortage of lubricant 

2) Using lubricant of low quality

3) Degradation of lubricant 
feeding pressure 

1) Refill the lubricant 

2) Change of lubricant of good 
quality 

3) Checking or replacement of 
lubricant feeding pump 

5
Sudden stoppage of 
the engine

Lack of a fuel  Refuel 

Aeration in a fuel pipe Air release 

Breakage of electrical governor 
system 

Replacement of governor 
system 

6
Abnormal exhaust 
(Abnormal color of 
exhaust gas)

Overload or light load Arrange the load properly 

Using a fuel of low quality Change a fuel of good quality 

1) Shortage of lubricant 

2) Degradation of lubricant 
feeding pressure 

1) Refill the lubricant 

2) Checking or replacement of 
lubricant feeding pump 

Note)
These troubles should be detected during periodical commissioning. In case that trouble is detected, it 
should be remedied as soon as possible in preparation for the emergency situation. 

GEZ-WTP17-02MT Revised version Issued date Page  1of 5 

Plant Name: 

GEZAY 
Title 

Emergency Generator 
SOP TAG No. 

GEZ-WTP17-02MT

GEZ WTP 17-01 Power Transformers   GEZ WTP 17-06 Earthing System 

GEZ WTP 17-02 Generator and ATS system GEZ WTP 17-07 Batteries system  

GEZ WTP 17-03 0.4KV Main Switch Gear GEZ WTP 17-08 Reactive Power Control 

GEZ WTP 17-04 Low voltage Motors GEZ WTP 17-09 General lighting 

GEZ WTP 17-05 Cabling 

1. Component of the Generator 

The generator consists of two (2) main components as engine unit and generation unit.  

Auxiliary components generally include the following systems for the following services: 

� Fuel feeding system 

� Lubricant feeding system 

� Starting mechanism 

� Air-intake and exhaust system 

� Cooling water circulation system 

Maintenance activity for the emergency generator should be conducted to main components 

and auxiliary components. 

2. Criteria for maintenance 

The emergency generator is installed in preparation for the emergency situation, such as 

sudden blackout, and it provides electrical power to the equipment and security apparatus in 

above situation. 

Therefore the emergency generator is one of most important facility to avoid the expansion of 

accidents or disasters. 

Although the maintenance work for the emergency generator is neglected because it is resting 

the operation in normal condition in a facility, periodical maintenance is required more than 

the equipment operating in normal condition, in order to fulfill the function in emergency 

situation. 

3. Maintenance activity 

Periodical check and commissioning should be required to keep the generator in proper 

working. Maintenance activity shown herein means activity for the routine maintenance.   

Maintenance activity consists of two (2) kinds of working components as follows: 

(1) Daily external checking 

(2) Periodical commissioning 
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3-1. Inspection and maintenance

Inspection and maintenance item is as shown in following table. 

Table 1 Inspection and maintenance List

Classification 
Objective

system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Regular
Check

Appearance Deterioration ��     

Oil leakage �     

Water leakage  �     

Fuel capacity in a service tank �     

General
condition 

Abnormal vibration     �

Abnormal odor    �

Abnormal noise    �

Abnormal temperature    �

Abnormal revolution    �

Abnormal pressure    �

Indication of gages    �

Starting
mechanism 

Check the battery capacity �    

Check the electrolyte density of 

the lead acid battery.  
�   

Check the electrolyte level. 

Refill if necessary.  
�   

Remove any salts created at the 

battery pins. 
�   

Check the cables of the battery 

and cable leads. 
�   

Check the cable connection 

between battery and starter. 
�   

Check the integrity and the 

output voltage of the battery 

charger. 

�   

Fuel feeding 
system 

Fuel capacity    �

Abnormal heart of fuel pump     �

Fuel pressure     �

Filter cleaning    �

Fuel consumption    �

S2.6-128



GEZ-WTP17-02MT Revised version Issued date Page  3of 5 

Classification 
Objective

system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Lubricant
feeding system 

Lubricant leakage    ��

Lubricant pollution    �

Lubricant pressure     �

Filter cleaning    �

Cooling water 
circulation
system 

Leakage from cooling water 
pipe

�

Cooling water temperature    �

Function of cooling water pump    �

Leakage from radiator and 
water tank 

�

Air-intake and 
exhaust system 

Color of exhaust gas 
�

Generator Use air blower and sateen to 
remove dust from the exterior 
of generator unit.  

�

Check for excessive vibration, 
noise and temperature. 

�

Check the operation of all 
measuring devices (voltmeter, 
ammeter and frequency meter). 

�

Check all indicating lamps. 
Replace if required 

�

Check all alarms on the control 
panels.

�

Tighten all bolts and nuts inside 
generator panel (terminals of 
power and control cables). 

�   

Inspect for corrosion and 
remove it by suitable emery.  

�   

Open the two side shields of the 
exciter unit. Use air blower to 
clean the stator winding, rotor 
winding and diodes.  

�   

Check and clean the control 
panel, relays and circuit breaker.

�   

Check the integrity of all 
control fuses. Replace if 
required.

�   

Check the emergency stop of 
the generator. 

�   

Check earthing connection.   �   
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Classification 
Objective

system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Tighten all bolts and nuts in the 
earthing circuit.  

Check the operation of the fuel 
pump motor. 

��   

Check the continuity of earthing 
loop. 

�

Check the calibration of all 
meters 

�

Check the generator protections 
(over voltage, under 
voltage,….)

�

Check operation and setting of 
sequence timers. 

�

Periodical
Maintenance

Fuel feeding 
system 

Condition of fuel pump (oil 
capacity) 

�

Condition of fuel injection 
system 

�

Lubricant
feeding system 

Refilling or exchange of 
lubricant

�

Condition of pressure regulator     �

Cooling water 
circulation
system 

Condition of cooling water 
pump (replacement of 
consumable parts) 

�

Generator Measure the insulation 
resistance of the generator 
winding using megger. 

�

Measure the polarization index 
of generator stator winding 

�

Measure the insulation 
resistance of the exciter winding 
and determine its polarization 
index. 

�

Measure the resistance of the 
stator winding, compare with 
the reference values. 

�

Measure the earthing resistance.     �

Clean the bearing of the 
generator at both sides then 
lubricate them by shell alvania 
3.

�

�

Indicator Replacement or calibration of     �
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Classification 
Objective

system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

instruments

Control system Checking for protection relay     ��

Generator 
Room. 

 Check the lighting fixtures and 
ventilation Fans. Replace or fix 
if required. 

�

Check the operation of the 
crane 

�

Check and clean the cable 
trenches and generator room. 

�

4. Reports and records 

4-1. Records 

Records should include the following: 

� Result of inspection 

� Result of periodical commissioning 

4-2. Reports 

Reports should include the following: 

(1) Rehabilitation 

� Repairing or replace 

� List of spare parts that should be required to stock in the plant 

(2) Upgrading of facility or system 

� Modification of the system 
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Plant Name: 

GEZAY 
Title 

Main Low Voltage Switch Gear 
SOP TAG No. 

GEZ-WTP17-03MT 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

GEZ WTP 17-01 Power Transformers   GEZ WTP 17-06 Earthing System 

GEZ WTP 17-02 Generator and ATS system GEZ WTP 17-07 Batteries system  

GEZ WTP 17-03 0.4KV Main Switch Gear GEZ WTP 17-08 Reactive Power Control 

GEZ WTP 17-04 Low voltage Motors GEZ WTP 17-09 General lighting 

GEZ WTP 17-05 Cabling 

Introduction 
The low voltage switch gear is consisting generally from the following parts: 

� The Withdrawable low voltage Air Circuit Breakers 

� The Moulded Case Circuit Breakers 

� Miniature Circuit Breakers 

� Current Transformer 

� Signaling and instrumentation 

� Protection devices 

� Enclosure 

� Bus bar 

 

1. Importance of the switch gear 
 

The switch gear could be considered as the means to connect the electrical power through 

the cables to the loads. The switch gear control the consumer condition, either to be 

running or stopped. The switch gear also execute the tripping orders (signals) from the 

protection devices and the circuit breaker disconnect the faulty section from the electric 

network    

 

3. Maintenance activity 
Inspection, checking, monitoring, recording, calibration, testing and replacement should be carried 

out to keep the switch gear as per initial running after the commissioning process.      

  Maintenance activity consists of 3 kinds of working as follow: 

� Monitoring and recording activity 

� Results analysis and the healthy criteria 

� Routine maintenance 

 

3.1 Monitoring and recording 

This includes the daily visual inspection and general observation of the unit. This is 
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accompanied by recording activity during certain periodicity for all the parameters 

which judge the condition of the unit such as volt, ampere, power, tripping… 

The activity of monitoring and visual check should be recorded in the recording sheet 

GEZ-WTP17-03QC01 and GEZ-WTP17-03QC02. 

 

3.2 Results analysis and the healthy criteria 
The recorded data are analyzed and compared with the previous healthy records to 

determine the required corrective maintenance. 

 

3.4 Routine maintenance 
This is the most important item we have to follow to keep the switch gear unit as much 

as possible close to initial running of the system. The routine maintenance is consisting 

of groups of individual steps which are classified to be done in certain periods as shown 

in GEZ-WTP17-03 MT.  

 

Operational and Maintenance Schedule (GEZ-WTP17-03MT) 
D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

Activity
D W M 3M 6M Y AN

1. General Check of panels   

1-1. Check the operation of power supply indicating 

lamps (red, green and yellow) 

  

1-2. Check the operation of ON, OFF and trip 

indicating Lamps of all circuit breakers  

   

1-3. Check the operation all measuring meters (volt, 

current, Pf and power meters) 

   

1-4.Check for unusual noise especially in the 

contactors and relays. 

  

2. Check for overheating in:  
2-1. Contacts of the circuit breaker and contactors.     

2-2 At the connection points between cables and bus 

bars 

    

3. Check insulating parts  

3-1. Visual check that there is no cracks or damage to 

the insulators inside the panels. 

     

4. Clean the different parts of the panel. 
4-1. By the use of air blower, clean the panel and 

equipment generally. 

      

4-2. By using spray clean the contacts of the all 

contactors. 
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4. Tools required for routine maintenance 
1) Air blower 

2) Open & Closed Wrenches 

3) Avometer 
 

5. Materials required for routine maintenance 
1) Fine emery 
2) Sateen 

3) Solvent – carbon tetra chloride 

5. Check the panel IP 
5-1 Check the security of panel doors       

5-2 Check the IP of all openings of incoming and 

outgoing cables.  
    

 

6.Check wiring connections        

6-1. Check all cable connections to C.B., contactors 

and bus bars. Tighten connection if needed. 
    

 
 

6-2. Check and tighten all wiring connections in the 

control circuit. 
    

 
 

6-3.Check earthing connections – Tighten and secure       

6-4.Check connections of C.Ts, P.Ts and 

instrumentation 

Note: Don’t open the secondary circuit of the 

energized current transformer, since this will lead to 

the damage of the current transformer. 

      

7. Check settings of the protection devices  

7-1. Check the setting of over current protection        

7-2.Check the settings of the under voltage and over 

voltage protections 

       

7-3. Check the operation of phase failure protection        

7-4. Check the operation of phase sequence 

protection. 
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Plant Name: 

GEZAY 
Title 

Water Pumps 
SOP TAG No. 

GEZ-WTP17-04OP

Issued  Developed by  Signature

Revised  Approved by  Signature

GEZ WTP 17-01 Power Transformers   GEZ WTP 17-06 Earthing System 

GEZ WTP 17-02 Generator  GEZ WTP 17-07 Batteries system  

GEZ WTP 17-03 0.4KV Main Switch Gear GEZ WTP 17-08 Reactive Power Control 

GEZ WTP 17-04 Low voltage Motors GEZ WTP 17-09 General lighting 

GEZ WTP 17-05 Cabling 

1. Introduction 

In Gezay iron and manganese removal plant there are the following main pumps: 

 type power Starting method 

1 Submersible Pump 50 HP Stare delta 

2 Submersible Pump 30HP Stare delta 

3 Treated water pump 

 (3 pumps)

75 HP Stare delta 

The operation of the main pumps are discussed here (submersible and treated water pumps). 

2. Criteria for operation. 

The criterion of operation is depending on the balance operation between pumps such that 

each pump is operated for the same period. The switching between pumps is chosen to be 

conducted daily. The choice of the operating pumps is depend on the operating schedule of 

the pumps and also depend on maintenance activity. 

3-1. Operating Schedule for submersible pump. 

Due to the capacity of the plant, only one of the submersible pumps is operated and the 

other is standby. The schedule of operation for the submersible pumps is listed in

GEZ-WTP17-4 OP01

3-2. Operating Schedule of treated water pumps. 

There are three treated water pumps each of them is 75HP, according to the capacity of 

the plant only one pump is operated and the other two are standby. the operating schedule 

of the treated water pumps is listed in GEZ-WTP17-4 OP02.
4. Operation Procedure for treated water pumps  

S2.6-129
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4-1. Startup and shutdown procedures 

4-1-1. Pre-start check 

Pump operated should be selected and the following should be checked: 

(1) Water level in the reservoir should be sufficient for operating the pump. 

(2) Valves in suction pipeline should be opened fully. 

(3) Valves in discharge pipeline should be closed before starting operation. 

(4) Power should be supplied to electrical switch board. 

4-1-2. Startup 

Since the level of the treated water pumps is lower than the operating level of water in the 

reservoir, so the T.W. pumps does not need preparation. The operating sequence will be as 

follows:  

(1) Operate start switch on switch board to start pump 

(2) Open the discharge valve gradually until the pressure of discharge water reaches the 

required value. In the same time check the current meter reading, it should not exceed 

the rated value. 

(3) Check unusual noise, vibration, temperature rise and water leakage 

(4) Check condition of water leakage from part of gland packing in stuffing box 

(5) Adjust tightening of gland packing as required 

(6) Record the current and voltage meter.   

4-1-3. Shutdown 

(1) Close the discharge valve gradually. 

(2) Push stop button on switch board to stop pump. 

Note:
Any unusual operating condition of the pump should be recorded in notice column of the 

operating schedule GEZ-WTP17-04OP01 and GEZ-WTP17-04OP02 
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Plant Name: 

GEZAY 
Title 

Low Voltage Motors 
SOP TAG No. 

GEZ-WTP17-04MT 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

GEZ WTP 17-01 Power Transformers   GEZ WTP 17-06 Earthing System 

GEZ WTP 17-02 Generator and ATS system GEZ WTP 17-07 Batteries system  

GEZ WTP 17-03 0.4KV Main Switch Gear GEZ WTP 17-08 Reactive Power Control 

GEZ WTP 17-04 Low voltage Motors GEZ WTP 17-09 General lighting 

GEZ WTP 17-05 Cabling 

 

1. Introduction 
The Low voltage motor is consisting generally from the following parts: 

� Wound stator 

� Housing 

� Rotor 

� Drive end shield 

� Non drive end shield 

� Fan 

� Bearings 

� Stator terminal box 

 

2. Importance of the L.V motor 
The motor shaft rotation can be used to drive any required loads such as water pumps and 

oil pumps to transfer the fluid from one place to another required place through pipelines. 

3. Maintenance activity 
Inspection, checking, monitoring, recording, testing and replacement should be carried out to keep 

the motor as per initial running after the commissioning process.      

  Maintenance activity consists of 4 kinds of working as follow: 

1- Monitoring, checking and inspection 

2- Evaluate and analyze results of monitoring and inspection 

3- Recovery e.g., repairing, replace, supply or change of defected parts. 

4- Routine maintenance. 

 

3.1 Monitoring and recording 

This includes the daily visual inspection and general observation of the unit parameters 

such as current, volt, noise, vibration… 
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3.2 Analyzing the results of monitoring and inspection 

The analysis of the results of inspection and recording activity may help in expecting 

the occurrence of any future fault and hence the maintenance or repair action should 

take place to avoid this fault.  

3.3 Defected parts replacement 
This item is also very important for the continuity of the system running. Each motor has 

recommended spare parts which are listed by the manufacturer. This spare parts list 

should be taken in account to be purchased for a certain period to be available in stores 

once needed.   

3.4 Routine maintenance 
     The routine maintenance is consisting of groups of individual steps which are 

classified to be done in certain periods as shown in GEZ-WTP17-04 MT 

4. Report and record 

4-1.Record

The Activity of monitoring and visual check should be recorded according to the schedule 

GEZ-WTP17-04QC01and GEZ-WTP17-04QC02. 

 

4-2. Report 
 

4-2-1. Routine maintenance report:  
The activities of routine maintenance should be reported according the format 

GEZ-WTP17-QC03.  

4-2-2. Trouble History report:  
Troubles happened during the operation of the motor pumps should be collected in trouble 

history sheet GEZ-WTP17-QC04.   
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Operational and Maintenance Schedule (GEZ-WTP17-04MT) 
D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1. Check and record temperatures, noise, vibrations, 
current and voltage

 

1-1. Check and record the load current and  Check and 

the supply voltage of each motor  

     

1-2. Check for excessive vibration       

1-3. Check for over temperature       

2. Remove all dirt and corrosion from the exterior of 
the unit 

 

2-1.By the use of air blower, remove all dust in the 

motor unit. 

     

2-2.By the use of sateen, remove the dirt from the 

exterior of the unit.  

     

2-3.Inspect for corrosion, remove rust by suitable 

emery and repaint. 

     

3. Check stator terminal connections / insulators 
clean and secure 
3-1. Check stator terminal connections, clean and 

secure 

      

3-2. Check the insulator from cracks or damage. Clean 

and secure 

      

3-3. Check the integrity of the conduit and the power 

cable gland. 

      

4. Grease bearings  

4-1. Grease bearing at both drive end and non drive end 

by using shell alvania 3 

   
 

   

5. Check earthing connections       

5-1. Clean the earth terminal from dirt if found.        

5-2.Tighten the bolts and nuts of the earth connection.         

6. Clean and inspect cooling air system  

6-1. Remove fan cover and use air blower and sateen to 

clean it. 

   
 

   

6-2. Check fan rips from any damage.         

7. Measure stator winding and insulation resistance  

7-1. Measure the phase resistance of the stator winding.       

7-2. By the use of 500 volt Megger, measure and record       
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4. Tools required for routine maintenance 
 

1) Air blower 

2) Megger 500 v 

3) Open and closed Wrenches 

4) Pulley removal 
5) Vibration instrument 
6) Noise instrument 

7) Temperature rise meter 

8) Micro ohm meter 

 

5. Materials required for routine maintenance 

1) Fine emery
2) Sateen
3) Carbon tetra chloride as a solvent

4) Vaseline

5) Shell Alvania 3

the insulation resistance of the stator winding. 

7-3 Measure the polarization index of the insulation 

It should be greater than 2 

   
 

 

8. Overhaul of the motor       

8-1. Disconnect the drive end and the non drive end of 

the motor 

   
 

  

8-2.Clean the motor completely from dust       

8-3. Change the bearing at the drive end       

8-4. Change the bearing at the non drive end       

8-5. Grease with shell alvania 3       

8-6. Check rotor bar ends.       

8-7. Check stator terminal connections       

8-8.Check the insulation material of the stator winding 

carefully 

   
 

  

8-9.Check the insulation resistance and phase resistance 

of the stator winding  

   
 

  

8-10. Check the alignment between the motor shaft and 

the pump shaft. Check both the parallelism and the 

concentricity. 
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Plant Name: 

  GEZAY 
Title 

Low & Medium Voltage Cables 
SOP TAG No. 

GEZ-WTP17-05MT 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

GEZ WTP 17-01 Power Transformers   GEZ WTP 17-06 Earthing System 

GEZ WTP 17-02 Generator and ATS system GEZ WTP 17-07 Batteries system  

GEZ WTP 17-03 0.4KV Main Switch Gear GEZ WTP 17-08 Reactive Power Control 

GEZ WTP 17-04 Low voltage Motors GEZ WTP 17-09 General lighting 

GEZ WTP 17-05 Cabling 

1. Introduction 
Cables and wires are used to transfer the electrical power from the electrical distribution 

panels to the loads. The cables should carry the rated current of the loads also it should 

withstand the expected short circuit current until the operation of the circuit breaker.   

 

2. Maintenance activity 
The maintenance activity is conducted according the maintenance sheet GEZ-WTP17-05MT  

  

4. Recording. 
The results of testing are recorded in the attached recording sheet GEZ-WTP17-05QC01 for 

low voltage cables  
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Maintenance Schedule GEZ-WTP17-05MT: 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

6. Corrective maintenance: 

When fault occurs in the medium voltage or low voltage cables the corrective maintenance 

action will be as follows: 

1. Detection of cable faults by the use of cable fault locator  

2. repair the fault  

3. re energize the cable 

 Frequency 

Name of Facility D W M 3M 6M Y AN

Cable Trenches  

1. Check cable trenches 
1-1.Clean cable trenches from any unwanted 

substances. 
 

  
  

1-2.Check the cable trenches from water leakage 

Use a drainage pump if water exists. 
 

   
  

1-3.Check that the covers of cable trenches. Change 

the broken covers. 
 

   
  

1-4.Visual check for any damage for the cable 

insulation. 
 

  
  

2. Check Cable Terminations  

1-2.Check the main cable terminal connections. 

Tighten the bolts and nuts when necessary. Clean and 

secure. 

 

   

  

Testing of Low Voltage Cables  

1. Test the low voltage cable using 500 v dc Megger  

1-1. Free the cable terminals from both ends       

1-2. Measure the insulation resistance between each 

phase and the earth and record the result. 
 

   
 

  

1-3. Measure the insulation resistance between each 

two phases and record the result.  
 

   
 

  

Testing of Medium Voltage Cables 

2. Test the medium voltage cable using 5000 v dc 
Megger

 
   

 
 

 

2-1. Free the cable terminals from both ends        

2-2. Measure the insulation resistance between each 

phase and the earth and record the result. 
 

   
 

  

2-3. Measure the insulation resistance between each 

two phases and record the result.  
 

   
 

  

S2.6-130
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Test recording sheet for Low voltage cable GEZ-WTP17-05 QC01: 

 

 

 

    L.V Cables Insulation Resistance 

From To Date R-S R-T S-T R-Earth S-Earth T-Earth 
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Plant Name: 

GEZAY 
Title 

Earthing System  
SOP TAG No. 

GEZ-WTP17-06MT 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

GEZ WTP 17-01 Power Transformers   GEZ WTP 17-06 Earthing System 

GEZ WTP 17-02 Generator and ATS system GEZ WTP 17-07 Batteries system  

GEZ WTP 17-03 0.4KV Main Switch Gear GEZ WTP 17-08 Reactive Power Control 

GEZ WTP 17-04 Low voltage Motors GEZ WTP 17-09 General lighting 

GEZ WTP 17-05 Cabling 

1.Introduction 
The earthing system is consists of number of copper earth electrodes which are 

connected to each other by earthing conductor.  

A correctly designed and installed earthing system safeguards both lives and equipment. A 

good earth connection should have: 

� Low electrical resistance to earth 

� Good corrosion resistance 

Soil resistivity is the a effective factor in obtaining a "good earth" 

 

2. Maintenance activity 
  Maintenance activity consists of 2 kinds of working as follow: 

� Monitoring and recording activity 

� Routine maintenance 

 

2.1 Monitoring and recording 

It is very important to check the earthing resistance by the use of earth tester from time 

to time as the low accepted value of the earthing resistance is the only safe defense line 

to absorb the short circuit current if happened in the electrical network. 

Monitoring and recording will be conducted according to the attached sheets 

GEZ-WTP17-06QC01.  

 

2.2 Routine maintenance 
The routine maintenance is conducted according to the attached sheet 

GEZ-WTP17-06MT. 
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Operational and Maintenance Schedule (GEZ-WTP17-06MT) 
D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 

3. Tools required for routine maintenance 
 

1) Earthing tester  

2) Open & Closed Wrenches 

3) Screw driver 

4) Hammer 

4. Materials required for routine maintenance 
 

1) Fine emery 

2) Sateen 

3) Solvent 

4) Little water 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1. Measure and record the earthing resistance  

1-1. For each earthing zone area, measure the earthing 

resistance by using earth tester. Record the measured 

value.  

 

  

 

  

2. Remove rust if founded at joints by the use of 
fine emery 
2-1. At rust formation, at joints and/or contacts of 

header and copper lugs: 

1. Disconnect the metals connection. 

2. Remove rust by fine emery. 

3. Clean the contact surface by the solvent. 

4. Reconnect the joints and/or the lugs. Tighten 

the bolts and nuts and secure. 

      

3. Check continuity of earth loop system 

3-1. Check the continuity of the earth loop in each 

zone 
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Recording sheet GEZ-WTP17-06QC01: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: 

The earthing resistance should not exceed 3� 

 

 

  

S
e
ri

a
l Building Name 

or

Zone Name 

Date Earthing Resistance 

1   

2   

3   

4   

5   

6   

7   
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Plant Name: 

GEZAY 
Title 

Battery Systems  
SOP TAG No. 

GEZ-WTP17-07MT 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

GEZ WTP 17-01 Power Transformers   GEZ WTP 17-06 Earthing System 

GEZ WTP 17-02 Generator and ATS system GEZ WTP 17-07 Batteries system  

GEZ WTP 17-03 0.4KV Main Switch Gear GEZ WTP 17-08 Reactive Power Control 

GEZ WTP 17-04 Low voltage Motors GEZ WTP 17-09 General lighting 

GEZ WTP 17-05 Cabling 

Introduction 
In Gezay iron and manganese removal plant the batteries exist only in the generator unit for 

the purpose of starting. The type of the used battery is lead acid with rated voltage of 12 V. the 

battery is consisting of lead and lead compound electrodes and the electrolyte is a dilute 

sulfuric acid.  

 

2. Criteria for maintenance 
To maintain the battery in good condition and increase its life time the maintenance activity is 

conducted according to the maintenance schedule GEZ-WTP17-07MT. 

Operational and Maintenance Schedule (GEZ-WTP17-07MT) 
D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1. Check electrolyte level   

1-1. Check the electrolyte level for each battery cell.       

1-2.Refil by an electrolyte up to the maximum 

threshold. Never to exceed the maximum limit.  
 

     

2. Check electrolyte density  

2-1. By suitable hydrometer, check the specific 

gravity of the electrolyte. 

      

3. Check the cleanness of batteries   

3-1.By the use of air blower, clean the batteries 

containers from dust 

      

3-2. Use suitable sateen to remove the dusty Vaseline 

and clean the exterior surfaces of the batteries. 

      

4. Clean, grease and ensure security of all  
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3. Tools required for routine maintenance 
1) Hydrometer 

2) Air blower 

3) Open & Closed Wrenches 

4) Screw drivers 

5) Avometer  

4. Materials required for routine maintenance 
1) Sateen 

2) Vaseline 

3) Alkaline electrolyte 

4) sulfuric acid  

 

connections 
4-1.Tighten all nuts of copper bars between batteries. 

Clean and secure. 

      

4-2. Grease with Vaseline after cleaning and tighten 

process.   

      

4-3. Check the O ring sealing washer of the filler cap. 

Replace the O ring once segmented. 

      

5. Check the charger unit  

5-1. Check the output voltage and current of the 

charger. 
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Plant Name: 

GEZAY 
Title 

Reactive Power Control 
SOP TAG No. 

GEZ-WTP17-08MT 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

GEZ WTP 17-01 Power Transformers   GEZ WTP 17-06 Earthing System 

GEZ WTP 17-02 Generator  GEZ WTP 17-07 Batteries system  

GEZ WTP 17-03 0.4KV Main Switch Gear GEZ WTP 17-08 Reactive Power Control 

GEZ WTP 17-04 Low voltage Motors GEZ WTP 17-09 General lighting 

GEZ WTP 17-05 Cabling 

 

1.Introduction 
In GEZAY plant the power factor improving units are installed in the main low 

voltage distribution panel. The power factor is regulated automatically.   

.  

2. Precautions for Maintenance 
Before doing any maintenance in the capacitor units, the following safety precautions should be 

followed: 

1. Isolate electricity from capacitor. 

2. Wait a few minutes to discharge. 

The maintenance of the power factor improving units is conducted according to maintenance 

schedule GEZ-WTP17-08MT.  
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Operational and Maintenance Schedule (GEZ-WTP17-08MT) 
D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1-Check and record the PF reading.  

1-1 for each motor panel Check the reading of power 

factor meter; compare it with the required value.  
 

     

2- Check the components of the PF improving 
units.

 

2-1 Check visually the capacitor units, replace the 

defected units 
 

   

2-2 For each capacitor unit 

a. Measure capacitance between phases with 

a capacitance meter. 

b. Connect suitable amp meter to each phase 

of the capacitor. 

c. Reconnect electrical supply and measure 

current on each phase. 

The values for each phase should be similar but 

could be slight variations depending on condition 

of the capacitor 

Compare these values with the rating plate 

information. 

The amp value decreases as the dielectric value of 

the capacitor decreases indicating the deterioration 

of the capacitor. 

 

    

3- Clean activity.      

3.1 By the use of air blower, clean all components of 

power factor improvement units generally. 
 

      

4- Check wiring connections 
4-1. Check all cable connections to capacitors units, 

C.B., contactors and bus bars. Tighten connection if 

needed. 

       

4-2. Check and tighten all wiring connections in the 

automatic regulator. 

       

4-3.Check earthling connections – Tighten and secure        
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Plant Name: 

GEZAY 
Title 

Lighting System  
SOP TAG No. 

GEZ-WTP17-09MT 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

GEZ WTP 17-01 Power Transformers   GEZ WTP 17-06 Earthing System 

GEZ WTP 17-02 Generator and ATS system GEZ WTP 17-07 Batteries system  

GEZ WTP 17-03 0.4KV Main Switch Gear GEZ WTP 17-08 Reactive Power Control 

GEZ WTP 17-04 Low voltage Motors GEZ WTP 17-09 General lighting 

GEZ WTP 17-05 Cabling 

1. Introduction 
The lighting system could be classified in to the following categories: 

� Indoor lighting (building lighting) 

� Outdoor lighting  

At GEZAY , the indoor lighting includes the following lighting fixtures:

 

�   Fluorescent unit which is consisting of: 

1. Housing  

2. Fluorescent lamp 

3. Starter 

4. Chock coil 

    

� Incandescent lamps. 

 

1.2 Fencing and Road Lighting 
For model facilities, the lighting system of the road and fencing lighting is consisting 

of: 

a) Housing 

b) On line 250 watt mercury lamp for roads 

c) On line 160 watt mercury lamp for fence 

d) Reflector 

e) Bulb 

 

2. Maintenance activity 
  Maintenance activity consists of 2 kinds of working as follow: 

� Monitoring and inspection 

� Routine maintenance 

 

S2.6-131
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2.1 Monitoring and inspection 

This includes the visual inspection and general observation of the lighting fixtures 

which followed by replacement of defected parts. 

 

2.2 Routine maintenance 
The routine maintenance is conducted according the maintenance sheet 

GEZ-WTP17-09 MT.  

 

 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

A. Building Lighting  

1. Lamps inspection.   

1-1.Inspect the fused lamps, replace if exist.       

1-2.For fluorescent lamps, check the starter operation. 

Replace if necessary.    
 

     

1-3.Check the lighting switches (on/off) replace when 

necessary. 
 

    

1-4.By the use of air blower, clean the housing from 

dust. 
 

     

1-5.By the use of sateen, clean the diffuser / reflector.       

1-6.Check the fixation of lamp holder, housing and 

diffuser unit. 
 

      

2. Check security of all wiring connections and 
earthing leads 

 

2-1.Tighten all screws and check security of all wiring 

connections at the lamp holders, condenser and chock 

coil.  

   

 

 

2-2. Ensure tightness of the earthing leads.      

B. Fencing And Road Lighting  

1. Check sensitivity of photo cell system   

1-1. Check the operation of the photo cell.        

1-2. Check and clean the contactor.         

2. Inspect / replace fused bulbs  

2-1. Check the integrity of the lamp bulbs.       

2-2. Replace the cracked and the fused bulbs       

3. Clean external lighting fixtures   
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3-1. By the use of air blower and sateen clean the 

lighting fixture. 

       

4. Check security of fittings  

4-1.Check security of fittings for the lighting fixture        
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Plant Name: 
GEZY IMRP

Title 

Aeration Tank 
SOP TAG No. 

GEZY-IMR03-QC

1. Introduction 

Water quality control for the aeration tank shall be conducted as follows; 

� Monitoring and visual check 

� Taking samples of the outlet water from the aeration tank 

� to analyze oxidized water after aeration 

� to conduct chlorine demand test of the well water and outlet water from the 

aeration tank 

The sampling taps for the well water are available in discharge pipes of each well and from 

the top of the aeration tank. The sampling tap is available for oxidized water from the aeration 

tank up to filters. 

The oxidation process of contained iron in the well water is progressed in two steps. 

The first step of the process is the pre-chlorination before aeration oxidation process and the 

second step of the process is the aeration using the aeration blower. 

The sample water should be taken with following purpose; 

� Oxidized result by pre-chlorination and aeration 

� This result should be needed to determine dosing rate of chlorination. 

� Required dosing rate of chlorination should be determined by chlorine demand 

test of this sample water and be verified by monitoring of free chlorine residual 

of this sample water. 

In addition to above, the sample of filtered water should be taken to confirm final oxidation of 

iron and manganese by oxidation sand in the filter. 

Generally the turbidity of well water is low. Hence, GEZY-IMRP is the facility to remove not 

turbidity but contained iron and manganese mainly. A key of iron and manganese removal 

process is to control oxidation reaction in the process. 

Oxidation by aeration in the aeration tank is done to a certain degree but cannot be controlled. 

Hence, oxidation process shall be controlled by dosing rate of pre-chlorine. For this control, 

the process water shall be sampled, analyzed and tested. 

Filtered

water 

Treated

water 

Oxidized 

water 

WELL
Sand

Filter

Well 

water 

Sedimentation 

Basin

Pre Chlorine K2MnO4 Post Chlorine 

Aeration

Tank
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2. Criteria for water quality control 

(1) Frequency of analysis:  

� Once a day or more 

� According to the requirements from Holding Company 

(2) Time of taking of sample: Around 9 a.m. in the morning 

(3) Volume of sampling water: 10 litters or more 

(4) Procedures for chlorine demand test 

� According to the standard method / standard operation procedure 

(5) Items of water quality to be analyzed 

� Iron, manganese, ammonia, organic substances and others 

� According to the requirements from Holding Company 

(6) Chlorine demand of the outlet water from the aeration tank 

1.0-1.5 mg/l shall be used as tentative value and determined by the results of actual 

operation, considering free chlorine residual in the inlet water for the filter and preset 

value of free chlorine residual in the network water. 

� Free chlorine residual in the filtered water: 0.5-1.5 mg/l. 

� Free chlorine residual in the oxidized water: 1.0-1.5 mg/l as tentative value 

� Free chlorine residual in the inlet water of Aeration: 2.0-2.5 mg/l as tentative value 

3. Water quality control under normal condition 

The activity of the water quality control is required as follows; 

� Monitoring and visual check 

� Water quality analysis and the laboratory test for the treatment 

� Water treatment test such as chlorine demand test 

� Determination of the dosing rate for the pre-chlorine 

� Adjustment of the dosing rate for the pre-chlorine 

3-1. Monitoring and visual check of process 

Monitoring and visual check shall be conducted according to the unified list for the 

monitoring and check. Unified list is provided in GEZY-IMRP03QC-CH01. 

3-2. Water analysis and the laboratory tests for the treatment 

Water analysis and laboratory test shall be conducted according to the standard operation 

procedures for water quality control prepared separately. 

3-3. Determination of the dosing rate for the pre-chlorine 

The dosing rate of pre-chlorine shall be determined by result of laboratory test of the chlorine 

demand, taking into consideration of some additional margin onto the chlorine demand value. 

This margin shall be changed depend on experiments and data. 
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3-4. Adjustment of the dosing rate for the pre-chlorine 

Dosing rate of pre-chlorine shall be adjusted by evaluation of free chlorine residual of the 

process water in actual facility because results of laboratory test are not always coincide with 

actual result and many factors is related to the result in the actual facility such as mixing 

condition, water temperature and pH of the well water, and so on. 

4. Water quality control under unusual condition 

Expected troubles and causes in the aeration tank are as following; 

� Unusual distribution of the well water to the aeration tank 

� Opening of the valves in inlet pipe line is improper 

� Clogging inside of the inlet valve 

� Chlorine demand is changed to high value compare with usual condition 

� Change of the well water quality 

� Insufficient aeration 

5. Report and record 

5-1. Record

Records for water quality control of the aeration tank are required as follows; 

(1) Record of monitoring and visual check 

(2) Record of water quality analysis of oxidized water 

5-2. Report

Reports for water quality control of the aeration tank shall be required as follows; 

5-2-1. Recommendation 

� Upgrading or rehabilitation of facility 

� Modification and arrangement 

� Repairing and replace 

� Addition of facility 

� Review of criteria 

� Modifying

� Addition or delete 

� Review of procedures for operation and control 

� Modifying

� Addition or delete 

5-2-2. Annual report 

Annual Report for water quality control of MARHO-IMRP shall be prepared and it shall 

contain followings as part of aeration tank. 
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� Change of water quality 

� The well water 

� The outlet water from the aeration tank 
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Plant Name: 
GEZY IMRP

Title 

Sedimentation Basin 
SOP TAG No. 

GEZY-IMR04-QC

1. Introduction 

The water quality control of the oxidized water is the key point of the operation of the iron 

and manganese removal plant (abbreviate as IMRP). 

The key process governing the removal efficiency in the IMRP is the process of manganese 

sand filtration. 

The clarified water that is oxidized and precipitated in the basin is fed into the filter. 

IMRP is the simple process and consists of three main processes such as oxidation, filtration 

and disinfection process. The disinfection is performed by post-chlorine dosing. The oxidation 

is performed oxidation of iron, manganese, ammonium in the water mainly by the aeration 

and pre-chlorine dosing, and oxidized particles of iron and manganese are precipitated in the 

sedimentation basin after aeration tank. 

Generally, oxidation of manganese by aeration is not sufficient and precipitation in the 

sedimentation basin is not enough. Hence, filtration is needed to oxidize manganese and to 

catch and remove the carried over particles from the sedimentation basin as final process. 

Sand media is put in the filter tank and potassium permanganate is dosed to coat the surface 

of sand particle with manganese dioxide in order to oxidize manganese in the water by 

contact filtration. Anthracite is put on the sand media as the surface sand layer to catch and 

remove the carried over particles in the water. 

Sand oxidizes soluble manganese in the water by contact with the surface coating of 

manganese dioxide. The oxidation potential of this sand gets weaker by oxidation of 

manganese, however free chlorine residual in the water activates again the manganese dioxide 

coating by contact with sand surface. Hence, free chlorine residual is needed always in the 

water fed to the filter to keep the oxidation potential of the sand. 

If free chlorine residual in the water is insufficient removal of manganese shall be insufficient 

and it causes severe damage of the sand. 

Condition of the water in the sedimentation basin and quality of effluent water shall be 

checked and monitored. When quality changes to poor, check the operation condition of the 

process before sedimentation basin and modify the operation condition as needed. 

Properness of oxidation process shall be evaluated by quality of oxidized water. 

Check the quality of water in the sedimentation basin and control the operation condition in the 

previous processes. 
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1-1. Features of process 

1-1-1. Function of facility 

Function of the sedimentation basin is to settle and remove the oxidized iron particles which 

produced by the oxidization process. 

1-1-2. Impacts of facility 

(1) Result of oxidization process is evaluated by the water quality in a sedimentation basin. 

(2) Change of water quality in a sedimentation basin will progress gradually. 

� Detention time in sedimentation basin: Approx.2.0 hours  

� Detention time in aeration tank: Approx.7 mins 

� Total detention time from start of coagulation to the end of sedimentation 

: Approx.2 hours  

(3) High turbidities in the water leaving from sedimentation are lead to poor performance of 

filtering.

1-1-3. Relations between other processes or other facility 
(1) Water quality of water from sedimentation basin affects to efficiency of filtering work. 

Oxidized particles, which should have been removed in the sedimentation basin, pass on 

to filters. This will result in reduced filter run times and poorer filtered water quality. 

(2) The water treatment process is a chain of the several processes such as the well water 

transferring, oxidation, and the sedimentation process. 

In the water treatment process, sedimentation process is affected directly and 

significantly by a result of previous processes. 

(3) Water quality in the sedimentation basin will be affected by operation condition of 

sludge drainage from the sedimentation basin. Insufficient of sludge drainage will cause 

of suck of the oxidized particles. 

(4) Oxidation of iron and manganese in the well water is the key factor for iron and 

manganese removal plant. Pre-chlorination dosing and aeration tank are used to oxidize 

iron and manganese in the water. 

(5) Oxidation water is fed into to the filter tank by the filter pump. 

In manganese filtration system, basically the free chlorine residual of the filtered water 

must be maintained in the value more than 0.5 mg/l as lower limit. The free chlorine 

residual will be consumed by the manganese coated sand. Hence, the free chlorine 

residual in the water from the sedimentation basin must be kept in the value more than 

above with a margin of consumption. 

If the free chlorine residual in the water from the sedimentation basin is not enough for 

the sand filtration, it means not only drop in efficiency of manganese removal but 

damage of manganese coating layer around the sand. 
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The sedimentation basin is the connection process with the oxidation process and filtration 

process as shown below. 

The quality control of the water from the sedimentation basin is the most important activity 

especially free chlorine residual. 

2. Criteria for water quality control 

The sedimentation basin is the connection process with the oxidation process and filtration 

process. The free chlorine residual control in the oxidized water is the most important activity. 

Free chlorine residual in the oxidized water and filtered water shall be controlled in the 

process of the iron manganese removal plant. 

(1) Limit of free chlorine residual measurement 

� Filtered water: 0.5 mg/l or more and 1.5 mg/l or less 

� Oxidized water: Addition margin to above value 

(2) Limit of turbidity of the clarified water 

� 2 NTU or less 

(3) Sampling frequency of the clarified water: for check free chlorine residual  

� 6 times in a day or more 

(4) Frequency of the sludge drainage 

� Once a day 

3. Water quality control under normal condition 

3-1. Monitoring and visual check 

Monitoring and check is to confirm change of water quality and change of operating  

condition in the process. We cannot control the process without monitoring and also cannot 

monitor without criteria to judge something in proper. 

3-1-1. Monitoring of quality control for the oxidized water 

Prior to the filtration process the well water is oxidized by pre-chlorination and aeration, and 

oxidized iron and manganese are removed in the sedimentation basin but oxidization and 

removing are not done perfectly. 

The limit quality of the water from the sedimentation basin for the filter shall be shown as the 

criteria. 

Monitoring shall be conducted according to the planned monitoring frequency, monitoring 

method, monitoring items, and current condition shall be judged proper or not proper to the 

Filtered

water 

Treated

water 

Oxidized 

water 

WELL
Aeration

Tank 

Sand

Filter

Pre Chlorine 

Well 

water 

K2MnO4 Post Chlorine 

Sedimentation 

Basin

S2.6-132



Revised version Issued date Page 4 of 7 GEZY-IMR04-QC 

criteria by the monitored results. 

(1) Sampling of the water in the sedimentation process 

� Location of sampling point:  

� Sample-1: from opening of the sedimentation basin (surface water) 

� Sample-2: from suction pipe of the filter pump (bottom water) 

� Sampling volume: 1 litter for each sampling 

� Sampling frequency: 6 times in a day 

� Time for sampling:  

� Sample-1: 30 min after start and each 4 hours after start 

� Sample-2: 2 hours after start and each 4 hours after start 

(2) The water quality analysis 

� Analysis and report shall be required according to following frequency;  

� Iron and manganese: Once a day 

� Turbidity and chlorine residual: 6 times in a day 

(3) Visual check 

� Visual check of the water shall be conducted by looking through the opening or by 

sampling of the water 

� Condition of the water by visually 

� Color

� Odor

� Foreign substances 

� Other external unusual condition 

� Covering of the opening  

� Dosing condition of the pre-chlorine dosing (if possible) 

Monitoring steps is shown by flow chart in GEZY-IMR04-QCCH-01 

3-1-2. Shut down of operation of a sedimentation basin

Shut down of the sedimentation basin is carried out in case of activity of periodical 

maintenance. 

The well pumps shall be stopped and the water shall be drained from the basin. The water in 

the sedimentation basin can be fed by the filter pump up to approx. 50 cm of the water level 

from the bottom and water below that level shall be drained by effluent line. 

3-2. Water quality control of the sedimentation basin 

3-2-1. Control of free chlorine residual in the sedimentation basin 

Free chlorine residual shall be measured at 2 points as above mentions. 

� Sampling point-1: a point of immediately after pre-chlorine dosing 

� Sampling point-2: a point of after detention in the sedimentation basin 

Measured free chlorine shall be evaluated and analyzed according to the criteria. Pre-chlorine 

dosing flow rate shall be adjusted as needed. 
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When the measurement of free chlorine is not sufficient compare with the criteria, the dosing 

flow rate of pre-chlorinator shall be checked and increase the dosing flow rate of the 

pre-chlorine as needed. 

Simultaneously following items shall be confirmed; 

� The flow rate of the well water 

� The chlorine demand of the well water 

3-2-2. Control of the turbidity in the sedimentation basin

When sludge drainage is not sufficient, the oxidized particles in the water from the 

sedimentation basin increase. If the turbidity exceeding the criteria is confirmed, drainage of 

the sludge shall be done immediately and the criteria of frequency of the sludge drainage shall 

be reviewed. 

When high turbidity is caused by structure reason and cannot be avoided by drainage 

operation, modification of structure design of the basin is needed for instances; 

� Installation of baffling plate to avoid sucking the precipitated sludge into the 

suction pipe of the filter pump 

� Making slope on the bottom to be easy to drain out the sludge 

When filtered water quality is improper severely, the well water quantity is reduced and 

quality improvement shall be examined. If insufficient, the plant shall be stopped. And cause 

of improper condition shall be found and corrective action shall be taken. 

Daily check or monitoring jobs are insignificant work. So, unusual condition or trouble shall 

be picked up in early stage. Damage by unusual condition or trouble is minimized by early 

detection and rapid response of recovery. 

These jobs shall be carried out and ensured effectively, suitably by valuable check items, 

significant value will come out from these jobs. 

Monitoring and check list is provided in GEZY-IMR04-QCCH-01. This list shall be reviewed 

periodically for maximize of value of jobs and improvement of works. 

3-2-3. Restart after long term stopping 

When the restart of the sedimentation basin is conducted after a long term stop of the 

plant/aeration tank, such as stopping for 2 weeks or more, the water in the sedimentation 

basin shall be drained before feeding the water to the filter.  

And free residual chlorine and turbidity of the water shall be measured. 

The water in the sedimentation basin shall not be fed to the filter until free chlorine and 

turbidity in the water is sufficient quality compared with the criteria. 

4. Operation under unusual condition 

4-1. Prospect troubles and trouble shootings 

4-1-1. During working 

Water quality shall be monitored and operation conditions of the facility mentioned above 
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shall be changed if necessary. 

(1) Unusual condition of the water in sedimentation basin 

� Rising of the oxidized particles 

� Change of color of water 

(2) Cause of unusual condition for the water level 

� - Rising of oxidized particles 

� Insufficient of sludge drainage 

� Improper velocity of inlet 

� Excess of flow rate of inlet 

� Change of color of water to brown or black 

� Insufficient sludge drainage 

� Insufficient chlorine dose 

� Change of the well water quality 

� Trouble of level sensor for the sedimentation basin 

� Trouble of electrical switch board 

Actions shall be required to recover above as follows; 

� Proper frequency of sludge drainage  

� Proper time during sludge drainage 

� Proper dosing rate of chlorine 

� Control and confirm the well water flow rate 

� Proper monitoring and analysis of well water quality 

4-1-2. Restart after long term stopping 

When the restart of the sedimentation basin is conducted after a long term stop, such as 

stopping for 2 weeks or more, the water in the sedimentation basin shall be drained before 

feeding the water to the filter. And free residual chlorine and turbidity of the water shall be 

measured. 

The water in the sedimentation basin shall not be fed to the filter until free chlorine and 

turbidity in the water is sufficient quality compare with the criteria and this may happen 

because of ; 

(1) Cause of precipitation of sludge 

� Condensed and compressed of sludge on the bottom 

� Condensed and compressed of sludge in the pipe 

(2) Unable to drain out the sludge by clogging of drainage pipe 

Actions before stop shall be required to prevent from above as follows;. 

� Carry out sludge drainage during above. 

(3) Cause of reducing of free chlorine residual in water of sedimentation basin 

� Prospect of trouble of the process 

� Insufficient of free chlorine residual in filtered water 

Actions before restart shall be required to prevent from above as followings 

� In restart operation, monitor free chlorine residual in the effluent water 
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� Drain out the effluent water until free chlorine residual is sufficient. Sufficient free 

chlorine residual shall be determined according to the criteria. 

5. Report and record 

5-1. Record 

The record for sedimentation basin shall be required to know operation condition and quality 

of oxidized water. 

Quality of oxidized water shall be acceptable compared with the criteria. 

Operation condition shall be acceptable compared with the design criteria. 

Record is supplied from activity of maintenance and water quality control. 

For reference, records from water quality control of sedimentation basin are as follows; 

(1) Result of monitoring and check 

� Quality of water from the sedimentation basin 

� Turbidity 

� Free chlorine residual 

� Containing of ammonium 

� Color of the water in the basin 

� Unusual condition 

� Excess of turbidity than the criterion 

� Excess of free chlorine residual as high or low than the criterion 

� Excess of containing of ammonium than the criterion 

� Unusual color of the water in the basin 

� Arising of flocks in the basin 

� Operation condition 

� Flow rate into a sedimentation basin 

� Dosing rate and flow rate of pre-chlorine 

� Frequency of sludge drainage 

5-2. Report 

Generally almost of technical records shall be reported to people in technical sections in 

IMRP. Any records have no value without utilizing them. Reports shall be useful tool for next 

improvement activities by utilizing of records. 

Required reports for operation of sedimentation basin are limited area and it will need to 

make a recommendation regarding to operation of sludge drainage. 

Report for operation of the sedimentation basin will include as follows; 

� Recommendation for operation according to records of operation 

� Report for corrective and preventive action 

� Result of recovery of trouble or unusual condition 

� Recommendations for improvement 
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Plant Name: 
GEZY IMRP

Title 

Filter
SOP TAG No. 

GEZY-IMR05-QC

1. Introduction 

Water quality control activities for the filter shall be provided as follows; 

� The monitoring of quality of inlet water that is oxidized water 

� The monitoring of quality of the filtered water 

� The monitoring of a differential pressure 

� The monitoring of quality of the backwash drain water 

� Check of the filtering, the pre-filtering and the backwash operation 

� Check of a condition of the filter media 

Water quality monitoring and check of the operation condition of the filter shall be required 

mainly for water quality control in the IMRP. 

Good performance of water quality control in IMRP shall be conducted by following; 

� A control the quality of water from the sedimentation basin  

� Utilizing of feedback information from filtered water quality 

� Daily monitoring of the filtered water and adjustment of chlorine dosage as needed 

� Monitoring of operation condition 

� Periodical inspection of the filter sand and early recovery action as needed 

Water quality control shall be performed to optimize the operation condition by not only 

water quality monitoring but check of operation and maintenance activity. Almost of iron in 

the process water is removed by oxidation by pre-chlorination, and oxidation in aeration 

tower precipitation in the sedimentation basin. 

Theoretically, manganese in the process water is not oxidized by chlorine. Manganese in the 

process water with free chlorine residual is removed by a process of the oxidation sand filter 

in the condition around pH 7. In this process the oxidation sand works as a catalyst. 

The filter sand for iron and manganese removal filter consists of the oxidation sand and 

anthracite. The function of anthracite is removal of the particles such as oxidized iron, and the 

function of the oxidation sand is oxidation of iron and manganese in the process water. 

The anthracite is put on the upper layer on the filter layer and is a light filter media. The 

anthracite is easy to flown out of the filter when the backwashing is conducted with excess 
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rate of backwashing. If anthracite is lost by flown out, oxidized iron is removed insufficiently 

in the filter. 

The oxidation sand is coated on surface of the grains of sand by oxidized manganese layer. 

The manganese and iron in the process water is reacted by the coated surface layer of the 

oxidation sand. The activation potential of the oxidation sand is kept in proper condition by 

contact with free chlorine residual in the process water. 

As a result of above, the surface on the oxidation sand is coated by oxidized iron layer / 

anthracite. Consequently, the activation potential is weakened by interference of the oxidized 

layer on the oxidation sand. The oxidation sand is weakened by the lack of free chlorine in the 

inlet water to the filter. 

2. Criteria for water quality control 

The criteria for water quality control of the filter shall be required as following; 

(1) The criteria for judgment  

� The water quality of the filtered water 

� The water quality of the oxidized water 

� The water quality of the backwash water 

� The water quality of the backwash drain water 

(2) The criteria for frequency of monitoring 

Water quality analysis 

� The oxidized water 

� The filtered water 

� The backwash water 

� The backwash drain water 

(3) The criteria for judgment 

Surface condition of the oxidation sand 

� Initial condition (normal condition): Blackly brown color 

� Peeled condition (unusual condition): Grey color 

� Coated by oxidized iron (unusual condition): Light brown color 
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3. Report and record 

3-1. Record 

Record for maintenance of the filtering shall be required to recognize operation condition and 

water quality. For reference, water quality control records shall be as follows; 

� Monitoring and visual check results 

� Filtered water quality 

� Turbidity 

� Free chlorine residual 

� Operation condition 

� Flow rate inside sedimentation basin 

� Well water quality 

� Pre-chlorine dosing rate 

� Sludge drainage frequencies 

3-2. Report 

Generally almost of technical records shall be reported to people in technical sections in 

IMRP.  

Any records have no value without utilizing them. Reports shall be useful tool for next 

improvement activities by utilizing of records. 

Required Reports for filters is limited area, some recommendations will taken into 

consideration to operate the filter as follows; 

(1) Recommendations 

� Rehabilitation

� Repairing or replacement of pumps and valves 

� Filter media condition 

� Replacing parts of facilities 

� Required spare parts 

� Review of SOP 

� Procedures

� Criteria 

(2) Operation reports 

� Produced water quantity 

� Water used for backwashing  

� Monthly and annually 

� Free chlorine residual in discharge water 
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Plant Name: 
GEZY IMRP

Title 

Chlorination Facility 
SOP TAG No. 

GEZY-IMR07-QC

1. Introduction 
In iron and manganese removal plant, iron and manganese in the well water is removed by an 

oxidation, sedimentation and filtration treatment process. Process flow of the GEZY IMRP is 

as shown below; 

Note: “Process water” is also used as general word for the water flowing in the Plant. 

2. Potable Water Standards 

Maximum allowable limit value of iron and manganese contained in the potable water are 

limited by new and previous Egyptian standards as follows; 

� Iron: 0.3 mg/l (1.0 mg/l for ground water by the previous standard) 

� Manganese: 0.4 mg/l (0.5 mg/l for ground water by the previous standard) 

Color of water is also limited by new and previous Egyptian standards as follows; 

� Color: Nil (20-30 as a maximum limit using platinum cobalt by the 

previous standard) 

The water contained manganese is colored result of oxidation by chlorination and colored 

degree of above is approx. 300 times as much as manganese contained concentration. If 

concentration of 0.5 mg/l manganese is contained in the water, color of the water is 150 after 

oxidation by chlorination. Hence, manganese in the filtered water shall be controlled less than 

0.1 mg/l actually. 

The functions of the chlorination consist of 2 kinds as follows; 

� Oxidation 

� Disinfection 

Both functions are essential for the plant. Especially function of the oxidation shall be 

controlled securely in a routine work of the water quality control activity. 
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The oxidation treatment is performed by 3 steps. 

� 1st step : Pre-chlorination before the aeration tank for oxidation of iron 

� 2nd step : Aeration in the aeration tank for oxidation of iron 

� 3rd step : Contact oxidation in the filter by oxidation filter media for oxidation of 

manganese 

Oxidation process of iron by the aeration is insufficient to remove in condition of low pH as 

8.5 or below. Hence, pre-chlorination shall be needed as 1
st
 oxidation process in this plant. 

The 3
rd

 step of oxidation is performed by contact with oxidized filtration in the filter for 

oxidation of manganese. Free chlorine residual in the inlet water for the filter shall be needed 

to keep an oxidation potential of filter media in activated condition. 

Disinfection treatment is final treatment process before transmission of the potable water in 

this plant. Chlorine residual measurement shall be done on the distribution system at the area 

farthest from the source of the water treatment plant. This ensures that the entire distribution 

system is receiving enough chlorine. 

3. Monitoring Frequencies 

(1) Frequency of water quality analysis 

� The well water: Once in 6 months 

� The outlet water from oxidation tower: Once in 6 months 

� The inlet water to the filter: Once in 6 months 

� Measurement of free chlorine residual: Twice a day 

� The filtered water: Once a day 

� Measurement of free chlorine residual: Twice a day 

� Measurement of iron and manganese: Once a day 

� Distributed water at the farthest tap in the network: Once a day 

(2) Frequency of chlorine demand test 

� For the well water: Once in 6 months 

� For the outlet water from oxidation tower: Once in 6 months  

4. Water quality control under normal condition 

4-1. Monitoring of the well water 

(1) Laboratory test of chlorine demand 

Chlorine demand test shall be conducted according to a standard procedure including 

sampling procedures. 

� Water quality analysis 

� Iron 

� Manganese

� Ammonia

� pH

� Other items as needed 

S2.6-133
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(2) Determination of the dosing rate of the pre-chlorine

Dosing rate of the pre-chlorine shall be determined based on water quality of the well 

water and prospect free chlorine residual in the filtered water. Dosed chlorine is 

consumed by contained substances in the well water such as iron, manganese, 

ammonia and organics. And consumed amount is varied by contained amount and 

characteristics of above substances and water condition such as a water temperature, 

an air temperature and so. Typical examples of theoretical consumed amount of 

chlorine are following; 

Contained substance (as 1 mg/l) Consumed chlorine (mg/l) 

Iron 0.635 

Manganese 1.29 

Ammonia 7.6 

Required dosing rate of pre-chlorine shall be determined based on laboratory test of 

chlorine demand for the sampling water from a process. Free chlorine residual in the 

filtered water shall be controlled in a range of 0.5-1.0 mg/l. Activation potential of 

filter media for contact oxidation filtration is affected by concentration of free 

chlorine residual in the inlet water to the filter. If free chlorine residual in the filtered 

water is less than 0.5 mg/l, coating layer of oxidation sand is damaged and removal 

potential of the contact filter is reduced. 

4-2. Determination of the dosing point of the pre-chlorine 

Contained ammonia in the well water also oxidized by the aeration and the pre-chlorination. 

Duration time for the oxidation reaction of ammonia by pre-chlorination shall be needed for 

40 minutes or more. Ammonia shall be oxidized prior to the filtration process to maintain free 

chlorine residual of filtered water in the required value. 

4-3. Monitoring of the outlet water from the oxidation tower 
� Laboratory test of chlorine demand 

� Iron removal amount is monitored in the first step of oxidation process as aeration. 

Dosing rate of pre-chlorine is expected by a result of chlorine demand for the outlet 

water from the oxidation tower. 

� Removal efficiency by the aeration treatment is changed slightly through a season. 

If quality of the well water is not changed, this chlorine demand value is changed 

slightly. This value can be realized depend on the operation record in the past. 

� The operation record in the past shall be collected and kept, and utilized to 

determination of dosing rate of pre-chlorine. 

4-4. Monitoring of the outlet water from the sedimentation basin 
� Water quality analysis 

� Iron 

� Manganese

� Ammonia
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� Free chlorine residual 

� Total chlorine residual 

� pH

� Other items as needed 

The outlet water from sedimentation basin is fed into the filter. This water is inlet water for 

the filter and affects to the water quality of the filtered water directly. Free chlorine residual in 

this water is a key factor of the filtering treatment by contact oxidation system. Insufficient 

concentration of residual chlorine causes to severe damage of oxidation filter media and poor 

quality of the filtered water. 

4-5. Monitoring of the filtered water and pre-filtered drain water 
� Water quality analysis 

� Iron 

� Manganese

� Ammonia

� Color

� Turbidity 

� Free chlorine residual 

� Total chlorine residual 

� pH

� Other items as needed 

Pre-filter shall be done after backwashing and before filtering of the filter. The functions of 

the pre-filtering are as follows; 

(1) Initial drain of waste water after backwashing before filtering shall be confirmed by 

measurement result of turbidity of the pre-filtered drain water. Turbidity of the 

pre-filtered drain water: 5 NTU or less 

(2) Re-activation of filter media of oxidation sand in the filter tank shall be confirmed by 

measurement result of free chlorine residual in the pre-filtered drain water. Free chlorine 

residual in the pre-filtered drain water: 0.5 mg/l or more 

Monitoring of filtered water quality shall be conducted with standard frequency in a routine 

monitoring according to the criteria.  

� Free chlorine residual in the filtered water: 0.5 mg/l or more 

� Iron contained in the filtered water: 1.0 mg/l or less 

� Manganese contained in the filtered water: 0.1 mg/l or less 

� Other substances contained in the filtered water: Less than Egyptian standard 

4-6. Monitoring of the distributed water at the farthest tap in the network 
� Water quality analysis 

� Iron 

� Manganese

� Ammonia

� Color

� Turbidity 
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� Free chlorine residual 

� Total chlorine residual 

� pH

� Bacteria and coliforms 

� Other items as needed 

Free chlorine residual in the distribution water is consumed during a distribution of the water 

in the network. Consumed amount of chlorine is varied a condition in the network such as 

contamination, water temperature, condition of network pipe lines and so. And the outlet 

water from the plant is mixed with the water from the well stations in the network. 

Free chlorine residual in the distributed water shall be maintained at least 0.2 mg/l to 0.5 mg/l 

at a point of the farthest tap in the network. If combined chlorine residual is being used for 

chlorination, the residual shall be 1 to 2 mg/l. 

4-7. Control of the pre-chlorine dosing rate 

As mentioned in 3-1 (2), this is realized by applying the followings; 

(1) Set a target for the filtered water and the inlet water of the filter 

(2) Confirm a water quality of the well water 

(3) Presume the consumed chlorine in the process 

(4) Set a chlorine dosing rate of the pre-chlorine 

(5) Confirm the flow rate of the well water 

(6) Set the chlorine dosing flow rate of the pre-chlorine by the chlorinator 

(7) Monitor a free chlorine residual in the water 

� The inlet water of the filter 

� The filtered water 

(8) Compare the monitored date with the targets 

(9) Determine that chlorine dosing rate shall be changed or not 

(10) If chlorine dosing rate shall be changed, change a dosing flow rate by operation of the 

pre-chlorinator to be increase or decrease and repeat from control actions 7 to 9 in the 

routine work 

4-8. Control of the post-chlorine dosing rate 

Free chlorine residual in the filtered water shall be monitored and post- chlorine shall be 

dosed depend on a target of free chlorine residual in the outlet water from a treatment plant. A 

target of free chlorine residual in the outlet water from a treatment plant shall be presumed 

based on the measured records of the free chlorine residual in the distributed water at a point 

of the farthest tap in the network. 

The free chlorine residual in the distributed water at a point of the farthest tap in the network 

shall be measured periodically according to the frequency of the criteria. 

The control action of free chlorine residual shall be done by following activities; 

(1) Set a target for the distributed water at a point of the farthest tap in the network 

(2) Confirm the well water connected with the network 
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� Numbers of the well stations 

� Free residual chlorine from each well station 

� Flow rate of the distribution water from each well station 

(3) Set a target for the filtered water 

(4) Presume consumed chlorine in the process 

(5) Set a chlorine dosing rate of the post-chlorine 

(6) Confirm the flow rate of the filtered water (inlet water to the filter) 

(7) Set a chlorine dosing flow rate of the post-chlorine by the chlorinator 

(8) Monitor a free chlorine residual in the water  

� The filtered water 

� The distributed water at a point of the farthest tap in the network 

(9) Compare a monitored date with the targets 

(10) Determine that chlorine dosing rate shall be changed or not 

(11) If a chlorine dosing rate shall be changed, change a dosing flow rate by operation of the 

post-chlorinator to be increase or decrease and repeat from control actions 8 to 10 in the 

routine work 

4-9. Visual check of operation condition 

Operation condition of the chlorination facilities and the treatment process shall be checked in 

the routine work to confirm proper operation of the facilities. 

5. Operation under unusual condition 

5-1. Prospect troubles and trouble shootings

5-1-1. The chlorination process 
(1) Insufficient free chlorine residual in the filtered water 

(2) Insufficient free chlorine residual in the inlet water for the filter 

(3) Unusual colored water 

� The water from the sedimentation basin 

� The filtered water 

� The distribution water in the network 

6. Report and record 

6-1. Record 

6-1-1. Records for water quality 

(1) Water quality analysis result 

� The well water 

� The oxidized water 

� The water from the sedimentation basin 

� The filtered water 

� The distributed water at a point of the farthest tap in the network 
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(2) Records for the chlorinator 

� Pre-chlorine dosing rate and dosing flow rate 

� Post-chlorinator dosing rate and dosing flow rate 

(3) Visual check list in a routine work 

6-2. Report 

Reports are required as shown in the following; 

(1) Consumption tendency of the chlorine 

� In the sedimentation process 

� In the filtering process 

� In the network 

(2) Contamination of the wells 

� Changing tendency of the well water 

(3) Recommendation on facility 

� Rehabilitation

� Repairing 

� Replacement 

� Additional facility 

� Recommendation on modification of the criteria 

� Recommendation on training for persons 

� Recommendation on review of O&M plan 
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1. Introduction 

 

In GEZY IMRP, potassium permanganic is used for coating of the sand in filter by oxidized 

manganese. Potassium permanganate is received as solid and stored in the storage yard. 

Stored potassium permanganate will be put into potassium permanganate tank. Put solid 

potassium permanganate is dissolved in the solution tank, and the concentration of solution is 

to be 10% which is equivalent to 1.6% concentration K2MnO4 (effective element). This job is 

carried out as water quality control by a chemist. 

Potassium permanganate solution takes on a purple / pink color. Potassium permanganate 

solution reacts with oxidized compounds in the solution, and potassium permanganate 

reduced to manganese dioxide (MnO2) which takes on brown precipitate in basic solution. 

Hence, manganese dioxide can be removed in the sand filter. 

As mentioned above, since potassium permanganate solution takes on a purple / pink color, it 

must be reduced to manganese dioxide and be filtered in the filtration. In case that potassium 

permanganate remains in the treated water, jar test for determination of potassium 

permanganate dosage is required at the laboratory. 

2. Criteria for water quality control 

Water quality control in potassium permanganate dosing Facility is to check and monitor 

chemical specifications especially concentration of contained K2MnO4. 

Criteria of dosing facility are the following; 

(1) Concentration of dosed potassium permanganate solution: Not less than ?? (w/w %) as 

K2MnO4 

(2) Jar test for potassium permanganate: According to the standard method / standard 

operation procedure 

Filtered 

water 

Treated

water 

Oxidized 

water 

����� 
Aeration 

Tank 

Sand 

Filter

Pre Chlorine 

Well 

water 

K2MnO4 Post Chlorine 

Sedimentation 

Basin
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(3) Frequency of analysis:  

� Once a day or more 

� According to the requirements from Holding Company/GHAPWSCO (if any) 

(4) Items of water quality to be checked 

� Color of filtered water / treated water 

� Dosing rate of potassium permanganate 

3. Water quality control under normal condition 

3-1. Monitoring and check 

Concentration of potassium permanganate solution should be monitored as following: 

� Monitor potassium permanganate solution in the solution tank 

4. Water quality control under unusual condition 

4-1. Prospect troubles and trouble shootings 

Unusual condition of concentration of potassium permanganate will be following; 

� Concentration of potassium permanganate solution will be higher than specified 

concentration 

� Unusual color of solution 

 

5. Reports and records 

5-1. Records

Records should include the following: 

� Concentration of potassium permanganate in storage tank after receiving and 

concentration of solution in dosing tank after dilution 

� Color of filtered water / treated water 

� Dosing rate of potassium permanganate 

� Periodical check 

5-2. Reports 

Data of concentration of potassium permanganate will be used for calculation of consumption 

amount. Hence, following report should be required about diluted solution: 

� Average concentration of potassium permanganate solution during a 24-hour 

period for a month 

� Maximum concentration of potassium permanganate solution used during a month 

� Minimum concentration of potassium permanganate concentration used during a 

month 

03_Ashama
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1- Water Sources 

Generally, water sources are classified as two sources; surface water source and 
underground water source. The surface water source includes rivers, water 
passes, lakes or water behind dams. The ground water source includes wells and 
springs.
Wells are the water source for ASLOUGI WPS 
3- Operation steps 

Operation steps is the sum of activities through the different operation process, 
this activities are divided to 12 as detailed starting from  ASL-WSP01-OP up to
ASL-WSP08-OP, this activities shall be explained in normal conditions or 
emergency cases 

 3-1- Operation in normal condition 

Operation under normal conditions shall be explained in details for each activity 
in the standard operation procedures SOP 

3-2- Operation in emergency cases 

Operation under emergency cases includes up normal conditions such in case of 
sudden pollution of well water or power cut or work stop in major treatment 
facility …….etc  

 3-2-1- Expected problems and trouble shooting 

The expected problems can be easily known from the past operating records and 
operators experiences analysis 

    
3-2-2- Analysis of past problems, causes, and remedy actions 

Study and analysis of some problems happened in past will help to solve existing 
problems and this will help to reach to the following occlusions ;    

� Detect the weak points due to  operation 
� Detect the weak points due to design 
� Detect the weak points in operation and maintenance 
� Detect the weak points due to technical conditions for equipment 
� Reference to problem analysis procedure 

S2.6-134
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� Reference to what we need to reach to the cause of the problem 
� Reference to what is not allowed to avoid the problem 
� Etc. 

All data and actions related to the problem must be collected and recorded in one 
file as a reference to avoid repeating the problem 
4- Maintenance activities 

4-1   Maintenance activities references 

4-1-1 General idea  

Maintenance references are used to show the impotence of the activity including 
maintenance, replacement, check, for all or part of equipment. It is divided to 
preventive maintenance and corrective maintenance as shown in the following 
figure

  

The preventive maintenance is divided into two types, one of them based on 
time and the other is based on technical condition of equipment. There is a 
difficulty to evaluate the depreciation rate of the equipment  
Time based maintenance either to be according the planned schedule or based 
on actual accumulated working hours for the equipment 
The corrective maintenance is divided into two types; one of them is emergency 
corrective maintenance and normal corrective maintenance. In normal corrective 
maintenance good monitoring and periodic check for equipment should be 
applied to detect any up normal condition for the equipment  

Corrective Preventive 

NormalEmergency
Based on time Based on 

condition 

Planed schedule 

Accumulated running hours

Maintenance activities

ASL-WPS-G Revised version Issued date Page 3 of 4 

The classification of the maintenance and which type shall be applied should be 
based on activity and related equipment  
Maintenance activities include monitoring, check and recommended action 
either by change, repair or improvement. The maintenance activities include four 
actions as following: 

1. Mentoring of the equipment condition and performance 
2. periodical check 
3. analysis and evaluation 
4.  repair after check 
4-1   mentoring of the equipment condition and performance 

Mentoring and check shall be based on time schedule for operation and 
maintenance  

4-2   periodical check 

Periodical check shall be for all equipment in the external exposed parts as well 
as internal parts to be sure that the equipment is suitable and capable to perform 
well and the number of check and period shall be based on each equipment 
function and should be scheduled and documented 

4-3   analysis and evaluation 

The importance of repair is related to the importance of equipment and operation 
condition and the condition of parts and if it is subject to wear or rust.  
The analysis of repair should include cost and risk and time required for 
maintenance and spare parts availability before the starting of maintenance 
activity 
Discover the problems in early time and repair shall make long lifetime for 
equipment  

4-4   repair after check 

 Replacement, repair or change the equipment depends on the spare parts 
availability. Sometimes only greasing and cleaning are only required  
5- Quality control 

Water quality control should be effectively applied and data analysis are required 
to forecast any future problem and review treatment process  
It is important to monitor and check all water process steps for economic 
operation and prevent any of the process function from being overloaded due to 
improper operation for previous step 

6- Records and Reports 

Records and reports is one of the important activity which help in analysis and 
considered as on of the very important documents for personnel communications 
inside or outside the plant  
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These records will help in improvement of operation and maintenance and avoid 
repeating of problems   
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1. General information of the plant 

1-1.General information 

1-1-1. Location 
Ashama Well Station (ASHA-WS) exists in West of Shebeen El-kom of Shebeen Markaz. 

It is located at 30°34 25.2” N and 30°53’47.6” E.     

1-1-2. Construction Phases 
This well station constructed with an elevated tank in 1952, and rehabilitation with new 

one well drilling was done in 2000, 2005 and 2009.  

1-1-3. Outline of the station 
The source of water for this station is groundwater. There are four(4) wells of 

approximately 100 meter depth were drilled with the diameters of casing and screen of 

10” and 12” in the station but one of them, which was constructed in 2000 (No.2) is 

currently abandoned due to the lowering of function. Therefore three (3) wells are 

operated in present. Well station works twenty-four (24) hours with intermittent pump 

operation. Table-1 shows the specification of each well. 

Table-1 Specification of each Well 
No. of 
Well 

Depth
of Well 

(m)

Diameter of 
Casing and 
Screen pipe 

(inch)

Type of
Casing 

Type of Pump Construction
year 

No.1 105 10 Steel Horizontal Suction Pump 1994 

No.3 105 12 Steel Ditto 2005

No.4 100 12 Steel Ditto 2009

1-1-4. Service areas and connections to the distribution network 

Well water is sent directly from pumping station to the network.  

There are two (2) supply line this station. Supply-1 transmits water to El Eraqia Area in 

Ashama Markaz through trunk pipeline of 200mm diameter. Supply-2 transmits water to 

Kafr Ashama and Ashama Area in Ashama Markaz through trunk pipeline of 200mm 

diameter. Total population of the supply area is estimated approximately 40,000 to 50,000. 

There is no other water supply pipe connected to this service area. 

Figure-1 shows the supply area of Ashama Station. 
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AshamaWell�Station

El Eraqia

Ashama

Kafr�Ashama

1-1-5. Organization and stuff formation  

Branch Manger 

Eng, Ahmed Saeed

Head O&M Sector

Eng. Hamdy Abo 

Shosha

Ashmaa Station Manger

Mr. Salah Mohamed

Mr. Zaki Kabel 

Mr. Mohamed Abd 

el fatah 

Mr. Abd el

Rahman ameer 

Mr. Abd Allah

Abo Amr 

Mr. Hassan Mohamed

Mr. Awni Maher
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1-1-6.General Layout 
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1-2. Components of process in the well pump station 

   1-2-1. Components 

There are following five mechanical components and electric power supply facility in 

the well pump station (abbreviate as WPS) and they are related between each other 

component. 

� Production wells 

� Well pumps 

� Chlorination facility 

� Elevated tank 

� Piping and valve 

� Electric panels and cables 

� Emergency Generator 

  1-2-2. Component equipment and devices
Component equipment of the facility is as follows; 

     -1. Production wells 

This component includes following; 

- Well No.1 was constructed 1994 and function of well is thought to be low 

compared to other two (2) wells 

-2. The water transmission by well pump 

This component includes following; 

- The well pumps 

-3. Chlorine dosing process 

This component includes followings; 

- Chlorine tank 

- Feeding water piping and valve 

- Feeding pump 

-4. Elevated tank 

This component includes following; 

- Upper tank with level gauge (but level gauge is does not work) 

- Rising and over flow piping and valve 

-5 Piping and Valves 

This component includes following; 

- Piping and valves between wells and pumps 

- Piping and valves between pumps and Main delivery lines 

-6 Electric panels and cables 

This component includes following; 

- Main switchboard and pumps operating panels 

- Connecting cables  

-7 Emergency Generator 

This component includes following; 

- Diesel Engine 

- Main switchboard & operating panels 

- Connecting cables 

Water pressure meter is installed to each pump house and supply pipe. 

SB-WPS00-OV Revised version Issued date Page  5of 10 

1-2-3.Specifications of all machines and devices in each facility 

Refer to attached facility list in APPENDIX (to be prepared later in the course of SOP 

application). 

1-3.Basic system on facility operating and process control 

1-3-1.Basic system on unit process control 

- Process control 

 All unit processes of the station are controlled manually 

- Water quality control 

Water quality analysis of raw groundwater is conducted by Lab of branch office 

periodically. Frequency of the water quality analysis is as follows: 

Water sampling and analysis: Once/week 

Except for some problem on water quality is detected, laboratory of H.Q and branch 

office do not give any information and instruction to the well station. The Well station 

manager does not know the details of raw groundwater quality of his station. 

1-3-2. Basic system 

- Start and stop of the well pumps are operated manually 

- Monitoring of water quality is done by H.Q and branch office. 

1-3-3. System of processes 

-1. Production wells 

Three wells are available for three (3) different service areas.  

Extraction volume from well: 

In the winter season 2013 (from 1
st
 Feb. to 31

st
 March): 2,860m

3
 (33.1 litter /sec) 

In the summer season 2013 (from 1
st
 June to 17

th
 June): 3,170m

3
(36.7litter/sec)

Design capacity of well is 4,000 m
3
 (46.3 litter /sec) 

-2. The water transmission well pump 

Three wells are available for three (3) different service areas.  

Total ten (10) pumps/motors are installed in each pump house. Table-1 shows actual 

discharge of each pump/motor in the pump house. Discharge test was carried out in June 

2013. In addition, diesel pumps of well No.3 and No.4 are used at the time of emergency 

situation such as electric down. 

Table-1 Actual Discharge of each Pump/Motor 
No. of Well No. of 

Pump
Type of 
Motor

Horse
Power of 

Motor 
(HP) 

Capacity 
of

Pump
(litter/sec) 

Capacity 
Head
(m)

Actual  
Discharge 
(litter/sec) 

as of 
December 

2013 
No.1 P-1 Electric 40 40 50 23.33 

P-2 Ditto 40 35 50 22.00 

P-3 Ditto 60 40 50 24.00 

P-4 Ditto 75 70 50 27.00 

No.3 P-1 Ditto 60 40 50 Not 

working
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P-2 Ditto 50 35 50 23.00 

P-3 Diesel  41 35 50 Not 

checked 

No.4 P-1 Electric 40 35 50 28.33 

P-2 Ditto 75 60 50 56.67 

P-3 Diesel 41 35 50 Not 

checked 

-3. Chlorine dosing process 

- Chlorine cylinder: 50kg 

-Chlorinator:

Outline of chlorination procedure is as follows: 

� Type of chlorinator: No chlorinator 

� Type of operation: Manual operation 

� Type of dosing flow rate control: Manual control 

� Dosing point: Transmission pipe inside the station 

� Capacity of chlorinator : 2kg/hr 

-4.Schedule of clean up network, well and elevated tank 

� Network: each 15days, two (2)/ month  

� Well: not scheduled (as needed by the instruction of Lab) 

� Elevated tank: 15days, two (2)/ month 

-5. Elevated tank 

Reinforced concrete elevated tank is available and used for the water supply line to 

service area. 

- Storage capacity: 100 m3 

- Height: 35 meter 

- Level gauge: Float and wire type 

-6. Electric System 

Electric consumption (average of 16
th

, 17
th

 and 18
th

 June 2013) 

Average Supply Volume: 2,920m3/day 

Average Electric Consumption: 20.07Kvh/day 

Average Kvh/day / Average Supply volume: 0.0069 

-7 Environment of the Well station 

This well station is located in the central area of Ashma village. Environmental of 

the surroundings of well station is not so bad. 

A few of garbage in the well station can be seen. Around facility such as well and 

water tank is well cleaned up.  

1-3-4. General P & ID Diagram 

S2.6-135
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2. Overview of the SOPs of the ASL-WPS

2-1 Purpose of SOPs 
Purpose of SOPs is to provide assistance to the water supplier in the operation & maintenance 

(O&M) and water quality control (WQC) procedures for the equipment, facility or process in 

the well plant station. 

2-2. Priority Issues to be addressed in SOPs 
According to the results of current field survey of the well pump station, priority issues for the 

O&M to be addressed in these SOPs are identified as follows (tentatively and to be finalized 

by SOP/Facility team); 

2-2-1. Pump operation based on the water consumption in the network 

Water supply to the service areas is controlled by ON-OFF of well pump. Generally in high 

water pressure in the network leakage water is likely to happen and causes water loss. Pump 

operation procedures considering the water consumption in the network, especially at night 

shall be prepared. For this purpose, data collection such as pump operation records and 

network characteristics shall be started. 

2-2-2. Full-utilization of the elevated tank 

There is an elevated tank existing in the well pump station. For the stable water supply it is 

quite useful. Therefore rehabilitation and full-utilization of the elevated tank shall be 

considered in SOP activity.  

It is expected that service areas are expanding year by year and pressure at the end of network 

may be insufficient. These latest situation shall be grasped and taken into consideration. 

2-2-3. Well monitoring 

Water source is solely depending on the wells. Conditions of well shall be monitored 

continuously and recorded. Necessary maintenance shall be required in the monthly or annual 

report.

Items of the monitoring are as follows; 

Groundwater level of two wells 

Static water level 

Dynamic water level 

Groundwater quality analysis 

Water quality items according to SHAPWASCO regulation 

2-2-4. Supply control for Al Ahrar Area 

New well station is supplying water to Al Ahrar area which is located 2 km away from the 

station. Pump operation procedures shall be established including communication method, 

valve operation and so on. 

2-2-5. Operation of Chlorination Facility 

Operation of the Chlorination facility seems confused in the field. Proper operation 

procedures shall be studied and established. 

2-3. Application of SOPs 
SOPs should be applied surely to actual O&M and WQC.  However, SOPs are not 

necessarily constant and subject to change.  SOPs should not only be kept as documents but 
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also be utilized as tools for O&M and WQC activities.  Since SOPs must be utilized in actual 

activities, they should be reviewed and revised so that they can be suitable and useful anytime 

in any situation for water supplier according to evaluation of utilized results.  We should find 

improved results of O&M and WQC activities whenever we review and revise SOPs. 

2-4. Component of SOPs 
SOPs for WPS consist of eight (8) SOPs component units and these components are shown in 

“SOPs Headline”.  Each SOP consists of three (3) SOPs packages as follows: 

- SOPs for operation 

- SOPs for maintenance 

- SOPs for water quality control 

2-4-1. SOPs for Operation 

Documents which require criteria and procedures for operation and control activities of 

facility are provided in this SOPs and include the following: 

- Explanation of process and relation between other process 

- Criteria for operation activity and design 

- Operation and control procedures for facility in normal condition and unusual 

condition

- Monitoring and visual check items for facility 

- Reporting and recording system 

2-4-2. SOPs for Maintenance 

Documents which require criteria and procedures for maintenance activities of facility are 

provided in this SOPs and include the following: 

- Criteria for maintenance activity 

- Maintenance procedures for facility in normal condition and unusual condition 

- Monitoring and visual check items for facility 

- Reporting and record system 

2-4-3. SOPs for Water Quality Control 

Documents which require criteria and procedures for water quality control and process control 

are provided in this SOPs and include the following: 

- Criteria for water quality control activity 

- Water quality control and process control procedures in normal condition and 

unusual condition 

- Monitoring and visual check items for water quality and process 

- Reporting and record system 

2-5. Review of SOPs and O&M plan 
SOPs is one of tools to perform optimum O&M and WQC activities and results and as the 

result to improve well pump station operation.  We can realize and find in our O&M 

activities should be modified or arranged for improvement such as more simple, effective or 

suitable method, by utilizing of SOPs.  When we find part to be modified or arranged for 

improvement in SOPs, we should approach to review SOPs to be proper according to 

prepared procedures, as soon as possible if necessary. 

2-5-1. Review of O&M and WQC activities 
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Review of SOPs should be carried out periodically not less than once a year and properly if 

necessary. After review of SOPs, SOPs should be updated to revised version.  Records of 

SOPs review and histories of review must be required to issue and keep them.  Records of 

view should include the following: 

- Activities before review and after review and reviewed reasons 

- Signatures of approved persons, date of review  

- Results of review 

- Marking of reviewed part and description of reviewed histories in revised SOPs 

documents 

2-6. Preparation for making of O&M plan 
O&M plan is developed to provide a material that can be easily referred to for guidance in 

operating a water system.  The O&M plan will also provide ready reference for following; 

- All equipment data which is necessary for performing normal maintenance 

- Ordering replacement parts and supplies 

- Organized system for keeping records of O&M of the system 

- Water sampling, analysis and testing which required for compliance with 

regulations

- Monitoring of the treatment process for compliance with accepted waterworks 

procedures.

- Information regarding start-up and normal operating procedures and emergency 

operating procedures 

O&M plan will become a training manual to provide personnel which handy source reference 

while they learn to operate the facilities.  The experienced operator will usually refer to the 

O&M plan for confirmation of normal operation and maintenance procedures and as a 

reference guide for unusual operating conditions. The entry level operator should frequently 

refer to the O&M plan for guidance and instruction.
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Introduction 

In Ashmaa Well Pump Station (ASH-WPS), the source of supplying water is well water and 

three wells with approximately 110 meter depth and 12” diameter steel casing and screen, 

are available. Water is distributed without treatment so that the quality of the well water 

must be within limits of Standard Potable Water Specifications. 

Production capacity of the wells (safe yield capacity) must be higher than the design supply  

capacity of the station of 3,000 m3 per day for Ashmaa area, having the serving population 

of approximately 10,000 and 3,000 m3 per day for Al Arakeya area, having the serving 

population of approximately 10,000 and nearby villages.  

Draw-down of dynamic water level must be less than (6m) for the horizontal pump and in 

case of vertical pumps, it must be submerged by not less than (5m). 

Current well water quality and static water level by Inventory Survey in 2007 are as 

follows; 

� Turbidity: 1.4 

� TDS: 453  mg/l 

� Ca: 40 mg/l 

� Iron:  0.2  mg/l 

� Mn:   0.1 mg/l 

� Total Hardness: 200 mg/l 

� Total Alkalinity: 260 mg/l 

� S.W.L: - 4.39 m from ground level 

1. Features of process 

1-1.Function of process 

Function of the well is to produce water of design quantity and design quality within the 

design groundwater draw-down. The static water level in the well affects to the 

discharge pressure and quantity. If the water quality in the well is not within the limit of 

the standard, water can not be distributed to the network. 

1-2.Impacts of process 

Production capacity of the wells and water quality are essential value for the well pump 
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station deciding the operation procedures of the following processes. 

1-3.Relations between other processes 

The static water level in the well affects to the efficiency, pump flow rate and produced 

well water. 

         . 

2. Criteria for operation 

  2-1. Water level  
Static and dynamic water levels shall be not lower than the designed/planned figures 

for pumps. When the designed/planned water levels are not available at the initial stage 

of this SOP application, tentative static water levels are set up using current records of 

water levels and treatment operation and as follows :  

1- Static water level should be recorded for each well 

2- Dynamic water level should be recorded during operation for each well 

3- Well Discharge flow rate should not exceed the design limits 

4- The pump flow rate should not increase the safe yield capacity for the well 

5- Check the well water level every 3 months to check the well efficiency and pump 

condition.

 2-2. Well water quality 
Water quality of raw well water shall not deviate the designed/planned figures. When 

the designed/planned water quality are not available at the initial stage of this SOP 

application, tentative water quality are set up using current records of water quality and 

transmission operation and reference figures will be finalized as soon as possible.  

All the water quality items shall not be higher than the Egyptian potable standards. 

Sampling and analysis of raw well water quality should be conducted by daily routine 

work for main items and by monthly analysis for full standard items according to WQC 

procedures.

 2-3. Clean well sites 
Well sites shall be kept clean from any contamination derived from either surface water 

or ground water. Visual check of cleanness of the well sites should be conducted by 

daily routine work. 

3. Operation under normal condition 

3-1.Start-up and shut-down procedures 

  3-1-1. Visual check of well sites 

Well sites shall be checked visually and confirmed that surface water drainage 
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and other well facilities are kept properly  

  3-1-2. Water level 

Static water level in the observation well (an old well can be used) shall be 

measured and confirmed the value not lower than the designed/planned level. 

  3-1-3. Well water quality 

Quality of raw well water shall be checked by the record of analysis of the 

previous day and confirmed satisfying the standards. Water sample shall be 

prepared for analysis for the day immediately after the pump operation.  

3-2.Monitoring during operation 

  3-2-1. Water level 

Static water level in the observation well (old well) shall be measured and 

confirmed that the value is not lower than the designed/planned level. 

 4. Operation under unusual condition 

4-1 Prospect troubles and trouble shooting 

      4-1. Contamination 

When any contamination such as surface rainwater flowing-in may be found, the 

station shall be stopped immediately and remedial measures such as sterilization 

at well site.  

Discharge to the network shall be resumed only after the effect of the action 

would be confirmed. 

      4-2. Water level 

There are two kinds of abnormal draw-down of groundwater level, i.e. extreme 

draw-down of dynamic water level and long term static water level decrease. 

4-2-1. Clogging 

Groundwater flow may be reduced by clogging of inlet screen and/or 

surrounding aquifer layer and extreme draw-down will occur by pumping. 

In this case, 1) pump operation shall be restricted to the level of normal 

draw-down, or 2) pumping well shall be changed to sound one where 

backwashing the concerned well may be applicable to restore or new complete 

well drilling may be required. 

4-2-2. Long term static water level decrease.  

With many reasons considered, ground water level may be drawn down in long 

term and may exceed the design/planned level. In this case, 1) operation by a 

value less than the design flow rate and 2) increasing pump total head capacity or 

adding new well shall be considered to secure the discharge capacity of the wells. 

      4-3. Water Quality 

When any water quality item in well water exceed the potable water standards, 
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the station shall be immediately stopped and the reason of worsened quality and 

remedial measure shall be clarified. 

5. Report and record 

5-1.Record

      The Record for operation of the well sites should be required as follows; 

    5-1-1.Record of monitoring and visual check 

       Monitoring and visual check list should be prepared 

Objects of monitoring and recoding are as follows:   

           -1.Visual check of the well sites 

           -2. The water levels 

              - Static water level 

- Dynamic water level 

           -3. Raw well water quality 

              - Potable water quality standard items 

When unusual condition will happen, it should be recorded with immediate 

actions, remedial measures taken. 

5-2.Report

Reports for operation of wells should be required as follows; 

- Monthly and annual ground water extraction volume in the station 

- Monthly and annual ground water level fluctuation 

      - Monthly and annual ground water quality fluctuation 

      - Required maintenance of wells 

� Washing well and screen for clearing clogging 

� Painting or replacing well casing, piping, valves etc. 

� Maintenance of surface water drainage at well sites 
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Introduction 

Generally, maintenance activity of the water wells will be conducted not in a routine 

maintenance but conducted along with the periodical maintenance of the station by 

cooperation with the responsible person from the branch and HQ Well department. HQ 

Well department will put maintenance schedule for wells and revising it with the branch 

team and station O&M members. 

1. Criteria for maintenance 

Major maintenance activity for the wells is to secure the safe yield capacity required to 

produce planned supply water volume. 

Criteria 
-  Keeping the well yield capacity by periodical monitoring for static and dynamic well 

water levels. 

  Timing: according to the maintenance schedule 

- Maintaining outlet pipes and valves properly painting or replacing. 

  Frequency: Every six months 

-  Keeping well sites clean avoiding contamination by surface water and others for a 

distance not less than 5 m from each side around the well and in the same time 

monitoring of the well site has to be achieved by the operation team. 

Frequency: Once a month  

2. Maintenance activity 

Based on the above criteria, the maintenance activity consists of following three 

categories; 

� When an observable draw down for the dynamic water level occurs while 

operation of well pump 

The following procedures have to be achieved: 

a) Backwashing for the wells 

b) Damaged well shall be replaced by new well. 

� Maintenance of the well casing, piping and valve, etc. 

� Keeping well sites clean 
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2-1. Securing safe yield capacity 
In order to secure the yield capacity, wells shall be backwashed regularly by the well 

section of the branch office. Frequency and timing shall be decided by examining the 

static and dynamic water level monitoring report prepared by station operation team. 

When backwashing interval will be shortened and yield capacity can not be recovered by 

backwashing, new well drilling shall be prepared for the replacement. 

2-2. Maintaining well casing and piping 
As a part of maintenance activity for the piping and valves inside the station, well casing 

and piping at well sites shall be maintained as below. 

Inspection should be conducted regularly to ensure that facility should work on without 

accident during operation. Inspection list for well casing and piping shall be prepared as 

a part of station piping and valves. 

� Repairing 

� Painting 

� Replacing

2-3. Well sites cleaning 
Around the well there shall be kept clean from any contamination by others. Daily visual 

checking shall be conducted on the following points and necessary maintenance shall be 

made as required. 

� Surface water drainage 

� Protection from oil and grease 

� Protection from animals 

3. Report and record 

     Hence, the record and report are essential for O & M in WPS. All the maintenance 

activities done shall be recorded and summarized monthly and annually together with 

operation records of the whole station. These reports can be taken into consideration for 

the preparation of O&M plan for the next year. 

S2.6-136
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Introduction 

Total ten well pumps are used in this well pump station to supply the groundwater to the 

network. Four horizontal pumps are installed in the old pump house (1) for the well and 

two horizontal pumps are installed in the pump house (2) for the well three horizontal 

pumps are installed in the pump house (3) for the well including a Diesel pump. 

The ground water in the well is sucked by each well pump and discharged to the network 

through the elevated tank in case of the El Ashmaa and el Arakeyah line. 

The well pump facility is consists of following equipment; 

     -1.The well pump: Horizontal pump with one each stand-by 

   -2.Pipes and valves: Carbon steel, sluice valve and the swing type check valves 

1. Features of process 

1-1. Function of process 

    Function of the well pump is to transfer the ground water into the network with 

required quantity and water pressure. 

1-2. Impacts of process 

The well water flow rate and pressure are essential values for the water supply in the 

service areas. 

For determination of capacities/diameters of network trunk pipeline are based on the 

well water flow rate based on the safe yield capacity of the wells. 

1-3. Relations between other processes 
In the well pump station, there are four mechanical processes, i.e. well, well pump, 

elevated tank and chlorination facility. 

1-3-1.The well 

         The water level in the well affects to the discharge pressure and quantity. But 

water quality in the well may not affect to the operation because no treatment 

is expected in the station. 
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1-3-2. Elevated tank 

         Elevated tank in El Ashmaa line is used as a buffer tank and therefore 

when the upper tank is filled up, well pump operation shall be stopped. 

1-3-3. Chlorination facility 

         Well pump in Al Arakeyah line can be operated only after the confirmation of 

proper operation of chlorination facility. 

1-3-4.The network 

         The network is located after the well pump facility. 

         The well water is fed by the well pump to the network. 

2. Criteria for operation 

  2-1.Schedule for working of pump 
All the well shall be operated according to the operation schedule. Usually one 

pump is operated for each service area. Working pump shall be changed 

periodically so that working cycle of pump is 24 hours 

2-2.Indication of discharge pressure gauge of the pump/transmission line  
      Proper pressure gauge indication: Lower limit 3 bar  

                                 Upper limit 4 bar 

3. Operation under normal condition 

3-1.Start-up and shut-down procedures 
      3-1-1.Pre-start check 

           The well and well pump shall be selected before start-up operation. 

         -1.The Valve in discharge line 

All valves in discharge line of the well pump shall be kept in working 

condition.

         -2.Electrical switch board 

             Power shall be supplied. 

3-1-2.Start-up 

All the pumps are operated manually and the start switch on switch board 

is turned on to start the well pump and the common checking, unusual 

noise and vibration of the well pump and leak of water are followed after 

start.

Pressure of discharge line is confirmed by the pressure gauge;  

Indication of pressure gauge shall be 3 bar or more. 
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3-1-2.Shut down 

All the pumps shall be shout down manually and the stop switch on 

switch board is turned off to stop the well pump and common checking 

are followed after stop 

Working time of the well pumps shall be checked from start to stop of 

each well pump. 

3-2.Monitoring and visual check during operation 

Monitoring and visual check of the well water pump is a very important activity. It 

shall be conducted not less than twice a day by prepared check list. 

If any unusual condition is found, corrective action shall be conducted immediately.  

3-3 Operation for control 

  The water flow rate and quantity are the most essential items for the operation of the 

well pump station. 

  The well water is transmitted by the well pumps to the networks with proper pressure.   

The nominal supply capacities of the station are 25 l/sec or 90 m3/hour for El 

Ashmaa area, 40 l/sec or 144 m3/hour for Al Arakeyah area and 65 l/sec or 234 

m3/hour in total..  

  In normal operating condition, the working time of well pump shall be intermittently 

24 hours a day. 

 4. Operation under unusual condition 

4-1 Prospected troubles and trouble shooting 

      -1. Discharge pressure is not enough 

      -2. Discharge pressure is too high 

      -3. Discharge quantity is not enough 

      -4. Mechanical or physical trouble of the pump 

-5. Electrical power failure 

5. Report and record 

5-1.Record

       The Record for operation of well pumps shall be as follows; 

       5-1-1.Record of working of the pump 

           -1.Time in operation of the each well pump 
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           -2.Operation condition 

              - Discharge pressure, quantity, electrical current, and so on 

           -3.Water level in the well 

           -4.Unusual condition of the pump  

5-2.Report

Reports for operation of well pumps shall be required as following; 

      5-2-1.Unusual condition in working 

      5-2-2.Monthly report 

           -1.Time in operation of each pump 

           -2.Recommendation on operation 

      5-2-3.Annual report 

           -1.Time in operation of each pump 

           -2.Recommendation on operation 
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Introduction 

The chlorination facility in Ashmaa Well Pump Station (ASH-WPS) is chlorination dosing 

system to the transmission pipe for the purpose of maintaining the free chlorine residual in the 

network locating approximately 2,000 meter away from the station as shown on the drawing 

below. 

Well water 

1. Criteria of the Operation 

1-1.Function and criteria of the operation 

Function of chlorination is to inject the chlorine to the transmission pipeline and to 

maintain the free chloride residual concentration as designed. And it is protecting the 

supply water from the development of biological substances. 

Designed chloride residual concentration at Al Aerakeyah service area 

� Cl: not less than 0.5 mg/l in summer 

� Cl: not less than 0.3 mg/l in winter 

1-2. Relations between other processes 

Chlorine dosing rate shall be adjusted by the well water quality and network 

conditions at service areas. 

2. Operation under normal condition 

Beside this SOP, operation procedures for the chlorinator facility shall be conducted 

strictly according to the manufacturer’s recommendations, instructions and manuals 

Well Pump 
To the network of  
Al Ahrar Area 

Chlorination
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especially for the safety against chlorine handling, monitoring and so on. 

2-1.Common notice for operation of chlorination facility 

-1. Early detection and rapid response to chlorine leak accidents is the most 

important action for operation of chlorination facility. Continuous attention shall 

be paid to chlorine leakage around all chlorine piping, valves, and cylinders and 

when opening and close the valve in chlorine line piping. 

-2. After the complete evacuation of operators/persons, all the doors shall be closed 

in chlorination house to avoid diffusing leaked chlorine to outside of chlorination 

house.

-3. Knowledge and skills on handling of chlorine and chlorination facility shall be 

required for persons to handle chlorination facility.  

   Persons to operate chlorination facility shall be trained for handling skills on 

chlorine, chlorination facility. 

-4. Periodical practice on activity in emergency situation: Under emergency situation 

such as severe chlorine leakage, immediate actions are required according to 

prepared action plan and program. Safety devices and tools shall be provided and 

maintained and kept in proper condition to be used any time. Training for 

emergency situation shall be conducted periodically. 

-5. No smoking in the room of chlorination house 

3. Start-up and shut-down procedures 

 3-1.Facility component of the chlorination equipment 

      The chlorination equipment consists of the following three components; 

        -1.Chlorine cylinder 

        -2.Injector and chlorinator 

        -3.Pipes and valves 

      Chlorine gas is taken out from chlorine cylinder and the gas is sucked with 

negative pressure by the injector. The sucked chlorine gas can be measured and the 

chlorine dosing flow rate is controlled by the chlorinator. Chlorine gas sucked by 

the injector is mixed with the water supplied into the injector and injected at the 

dosing point. Functions for the chlorination equipment are following; 

        Function-1: Supplying of chlorine gas with positive pressure 

        Function-2: Measuring and control of dosed chlorine 

        Function-3: Making of chlorine water and feeding of chlorine water with  

pressurized water 

ASH-WPS06-OP

Chlorination

Revised version Issued date Page  3of 6 

                        Function-2 

                                                 Function-3 

Function-1

3-2.Start up procedures 

        Procedures for start up of chlorinator shall be according the instruction manual 

issued by the chlorinator manufacturer but generally as follows. 

        -1.  Connect a copper tube to chlorine cylinder and manifold inlet valve 

        -2.  Feed the pressured water into the injector 

        -3.  Confirm the arising of negative pressure in the chlorinator 

        -4.  Flow rate of chlorine shall be set at zero in the chlorinator 

        -5.  Open slightly outlet valve of chlorine in the chlorinator 

        -6.  Check close of inlet and outlet valves for chlorine gas manifold 

        -7.  Check the connection parts of the copper tube and tighten a cover nut 

-8.  Open the master valve for cylinder and close it immediately. 

-9.  Check no leak around connection parts of copper tube from cylinder to 

manifold 

-10. Leak check shall be conducted by use of ammonia solution water. 

-11. After confirmation of above, open the outlet valve for manifold and check 

no leak of chlorine around connection part of the chlorinator. 

-12. Confirm the flow rate of chlorine gas is zero in the chlorinator. 

-13. Open the master valve for cylinder gradually until it will be fully open. 

    Check again the connection parts of chlorine gas line for leaks. 

    Sealing characteristic of master valve for cylinder shall be effective in a 

condition of opened fully. 

 -14. Adjust the flow rate of chlorine gas of the chlorinator to required dosing 

flow rate. Flow rate of chlorine gas can be confirmed by flow meter in the 

chlorinator. 

 -15. After 30 minutes of above adjustment, confirm the condition of the flow 

rate. It must be kept in the required value. 

Key points for start up procedures are as follows; 

Chlorine gas feeding into the tube or pipe from cylinder shall be conducted 

Measurement 

Injector

Chlorinator 

Chlorine cylinder

Pressured water supply Chlorine dosing point
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step by steps. 

Check for leaks of chlorine gas shall be done by as small amount of 

chlorine gas as possible at the first step. 

Check for leaks from cylinder to connection part and to manifold one by 

one. Do not feed the gas at the same time into the whole pipe line and 

facilities. 

Negative pressure shall be arisen from injector prior to feed chlorine gas  

into the manifold and the chlorinator. 

Required chlorine dosing rate shall be grasped prior to start up the 

chlorinator. Chlorine dosing flow rate is calculated by following formula; 

Chlorine dosing rate: R (mg/l) 

Chlorine dosing flow rate: W (kg/h) 

Flow rate of the process water: Q (m3/h) 

W = Q * R * 1/1000 -------- (kg/h) 

     3-3.Shut down procedures 

         Cases of shut down 

           - Operational shut down 

           - Long term shut down 

              -Changing cylinders 

         Procedures for shut down of chlorinator shall be according as the instruction 

manual issued by the chlorinator manufacturer. 

General procedures are shown hereunder for reference. 

            -1. Close the master valve for cylinder and keep this condition for several  

minutes. Confirm that indication of the pressure in the manifold will be 

zero. Keep this condition for 10 minutes or more. 

            -2. Check for leaks of chlorine gas from cylinder and pipe connection parts. 

            -3. Close the inlet valve of chlorine gas to the injector. 

            -4. Stop the water supply to the injector. Close the inlet valve for the injector 

first and then close a outlet valve for the injector. 

Regarding of actions for long term stopping of the facilities, refer to them 

instruction manual issued by a manufacturer of the chlorinator. 

General Notes: 

To avoid water flowing into the chlorinator, be sure the procedures  

from-3 to -4 in above mentions. 

The often cause of the troubles for the chlorinators are the backward flow 

of the water into the chlorinator. 

3-4. Monitoring and visual check of facility 

Monitoring and visual check during operation shall be conducted according to  

the check list.  
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3-5 Operation procedures for control of facility 

Dosing flow rate of chlorination shall be changed depend on the following; 

            - Free residual chlorine of the filtered water 

            - Required free residual chlorine for the network water 

- Flow rate of the filtered water 

Determination procedures of dosing rate are shown in ASH-WPS06-QC. 

4. Operation under unusual condition 

4-1 Prospect troubles and trouble shootings 

4-1-1.Chlorinator

Troubleshooting of the chlorinator shall be conducted according to the instruction 

manual issued by the chlorinator manufacturer. 

Examples of prospect trouble for reference are as follows; 

           -1.Gas leak 

           -2.The required gas feed rate is not achieved at start-up 

           -3.Out-of-gas indications occurs during normal operation 

           -4.Insufficient ejector vacuum 

           -5.Loss of gas feed 

           -6.Flowmeter ball bounced and/or maximum gas feed rate cannot be achieved  

during normal operation 

           -7.Flooded metering tube 

           -8.Vacuum leaks 

      4-1-2. Piping and valves 

           -1.Gas leak from 

                - Copper tube 

                -Connection part 

                -Valves 

5. Records and Reports  

5-1.Records

S2.6-137
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      5-1-1.Records for operation condition 

          -1.Chlorine gas feed 

            - Pressure gauge indication of chlorine gas feed for the chlorine gas manifold 

          -2.Records for the chlorinator 

            - Chlorine dosing flow rate 

            - Water supply pressure fed to the chlorinator 

          -3.Indication of chlorine gas leak detector 

           -4.Visual check list in a routine work 

5-2.Report 

Reports are required as shown in the following; 

         5-2-1.Chlorine consumption records 

            - Weight of chlorine used each 24-hour period during a month 

            - Total weight of chlorine used for a month 

            - Average weight of chlorine dosed during a 24-hour period for a month 

            - Maximum weight of chlorine used during any 24-hour period during a month  

- Minimum weight of chlorine used during any 24-hour period during a month 

        5-2-2. Recommendation on facility 

             - Rehabilitation and upgrading 

                - Repairing 

                - Replacement 

                - Repainting 

                - Additional parts or facilities 

                - Required spare parts 

            - Recommendation on modification of the criteria 

            - Recommendation on training for persons 

            - Recommendation on review of O&  plan 
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Introduction 

The chlorination facility in Ashmaa Well Pump Station (ASH-WPS) is chlorination dosing 

system to the transmission pipeline for the purpose of maintaining the free residual chlorine in 

the network. 

Well water 

1. MCWW Regulation 
According to the water quality control regulation of SHAPWASCO, required residual 

chlorine concentration in the network is 0.5 mg/l in summer and 0.3 mg/l in winter for 

the water which source is groundwater. Residual chlorine measurement shall be done on 

the distribution system at the area farthest from the source of the station. This ensures 

that the entire distribution system is receiving enough chlorine. 

2. Monitoring Frequencies 

2.1 Frequency of free residual chlorine measurement 
        - At the station: Once a day 

        - At Al Arakeyah service area: once a day 

2.2 Frequency of chlorine demand test 
- For the well water: Once in six months and as the sample is taken for 

analysis 

3. Water quality control under normal condition 

3-1.Monitoring of the well water 
       3-1-1.Laboratory test of chlorine demand 

Chlorine demand test shall be conducted according to the standard procedure in 

MCWW for general water quality analysis including sampling procedures for the 

following items: 

Well Pump 
To the network of  
Area 

Chlorination
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� Turbidity 

� Iron 

� Manganese

� Ammonia

� pH

� Bacteria and coliforms 

� Other items as require 

3-2.Control of the chlorine dosing rate 
Free residual chlorine in the distributed water shall be maintained at least 0.3 mg/l 

to 0.5 mg/l at any point of the farthest tap in the network. In the case that 

combined residual chlorine is used for chlorination, the total injected chlorine shall 

be 1 to 2 mg/l.  

Free residual chlorine in the network is consumed during a distribution of the 

water. Consumed amount of chlorine is varied to the conditions in the network 

such as contamination, water temperature, condition of network pipe lines and so 

on.

The free residual chlorine in the distributed water at a point of the farthest tap in 

the network shall be measured periodically according to the frequency of the 

criteria. 

         The control action of free residual chlorine shall be done by following activities; 

           -1.Set a target for the distributed water at a point of the farthest tap in the  

network

           -2.Confirm the well water connected with the network 

  - Numbers of the well stations 

               - Free residual chlorine from each well station 

               - Flow rate of the distribution water from each well station 

           -3.Set the target for the supply water 

           -4.Set the chlorine dosing rate  

           -5.Confirm the flow rate of the supply water 

           -6.Set the chlorine dosing flow rate by the chlorinator 

           -7.Monitor the free residual chlorine in the water  

                - The supply water 

                - The distributed water at any point of the farthest tap in the network 

           -8.Compare the monitored data with the targets 

           -9.Determin whether the chlorine dosing rate is to be changed or not? 

           -10.If a chlorine dosing rate shall be changed, change a dosing flow rate by 
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operation of the chlorinator to be increase or decrease 

           -11. Monitor the free residual chlorine in the water  

                - The supply water 

                - The distributed water at a point of the farthest tap in the network 

           -12.Compare a monitored data with the targets 

           -13.Determin whether the chlorine dosing rate is to be changed or not? 

           -14.Repeat from control actions 11 to 13 in the routine work 

3-3.Visual check of operation condition 

           Operation condition of the chlorination facilities shall be checked in the routine 

work to confirm proper operation of the facilities. 

4. Operation under unusual condition 

4-1 Prospect troubles and trouble shootings 

       Insufficient free residual chlorine in the supply water at the station and/or distribution 

water in the network 

5. Record and report  

5-1.Records
      5-1-1.Records for water quality 

- Free residual chlorine with general water quality analysis results of supply 

water and the distributed water at any point of the farthest tap in the network 

      5-1-2.Records for the chlorinator 

- Chlorine dosing rate and dosing flow rate 

      5-1-3.Records for visual check 

- Check list use in the routine work 

5-2.Report

Reports are required as follows; 

         -1. Free residual chlorine measurement  

-2. Consumption of chlorine 

        5-2-2. Recommendation on facility 

            - Rehabilitation 

� Repairing 

� Replacement 
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� Additional facility 

            - Recommendation on modification of the criteria and SOPs 

            - Recommendation on training for personnel 

            - Recommendation on review of O&  plan 
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1. Description of the facility 

1-1.Outline of process and facilities 

The Elevated Tank is provided to stabilize the flow and pressure in the network. 

In Ashmaa Well Pump Station (ASH-WPS), a reinforced concrete elevated tank is 

provided for the water supply to Ashmaa service area. Its upper tank has 100 m3 

storage capacity and 21 meter height. 

There is only one device to control and operate the elevated tank, i.e. a valve in the 

rising pipe. 

 1-2. Function of the Elevated Tank 

 Functions of the Elevated Tank are to buffer the surplus water/pressure in the 

network and to cover the peak water consumption exceeding the pump supply 

capacity. 

1-3.Impact of facility 

      The Elevated Tank is a large scale civil structure but a quite effective facility in the 

water supply network. 

1-4.Relation with other facilities 

      1-4-1.The well pump 

            It is rather special case but in ASH-WPS the elevated tank is by-passed from 

the transmission pipe to Al Ashmaa area and is not connected directly from the 

well pump concerned. 

2. The criteria for operation 

There is no operation required for the elevated tank and the criteria for operation do 

not exist. 
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3. Operation under normal condition 

Usually the well water passes through the Elevated Tank and valve in the rising pipe 

is opened. Hence, any operation or control under normal condition is not required 

for the Elevated Tank, but monitoring is needed to confirm that unusual condition 

does not exist. Check list for monitoring and visual check is provided in 

ASH-FRP03-OPCL-01.

       When the upper storage tank is cleaned, the valve in the rising pipe for the Elevated 

Tank shall be closed and emptied by drainage pipe. 

4. Operation under unusual condition 

4-1. Prospected unusual condition 

Unusual condition of the Elevated Tank is prospected simply to loose storage function as 

follows; 

� Leakage by concrete structure problem 

� Contamination by flown waste 

� Trouble in the rising pipe and valve 

4-2.Troubuleshooting 

Troubleshooting for the above situation shall be just closing the valve in the operation and 

remedial maintenance works shall be conducted as required. 

5. Records and reports  

5-1.Records

       Records of monitoring and visual check for the Elevated Tank. 

5-2.Reports

         5-2-1.Annual report 

              - Report of the corrective action (as needed) 

              - Report of the preventive action (as needed) 

        5-2-2.Recommendation 

              - Rehabilitation and upgrading 

              - Review of SOPs 
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Introduction 

Generally, maintenance activity of the Elevated Tank is not conducted as a routine daily 

maintenance, but along with the scheduled maintenance of the station.  

Structure and devices to be maintained in Ashmaa Well Pump Station (ASH-WPS) are as 

follows; 

� Upper storage tank structure with steel stairs 

� Level guage 

� Rising pipe with a pressure gauge 

� Overflow pipe 

   The tank structure, water supply pipe, and drainage pipe are inspected and cleaned. 

Cleaning of the tank is the main activity.. 

1. Criteria for maintenance 

Major maintenance activity for the Elevated Tank is to clean the upper storage tank. 

Inside and out side. Condition of the tank shall be checked and confirmed. 

  - Frequency of cleaning and inspection of the tank 

� Cleaning work: Once 3-6 months 

� Inspection and repairing: Once a year 

      - Acceptable time to stop the function of the Elevated Tank 

� In winter season: 6 hours 

Criteria for maintenance activity of the other ordinary devices other than the tank shall 

be followed to the similar maintenance procedures. 

2. Maintenance activity 

In order to judge the necessity of maintenance activity such as adjustment, repairing or 

replacing, following four steps shall be considered for the Elevated Tank; 

     -1. Monitoring and checking during operation 

-2. Inspection 

       -3. Evaluation and analysis of inspection results 
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       -4. Maintenance work 

2-1.Monitoring and visual check 

Monitoring and visual check shall be carried out according to “O&M schedule” and 

unified check list. 

2-2.Inspection

Inspection shall be carried out according to “O&M schedule” and unified check list.  

     - External check of the tank 

� Appearance of crack on the tank 

� Leak of water from the tank 

� Foreign substances such as flying waste of vinyl materials, birds dropping 

and so. 

     - Cleaning of inside of the tank and overflow piping 

� Flushing away sludge by pressured water 

� Brushing away to remove adherent algae on the wall 

   2-2-1.Cleaning of the tank 

- Make a plan and time schedule for cleaning 

        - Procedures for drainage of water in the tank 

- Procedures for cleaning of the tank 

2-2-2.Inspection procedure 

Inspection check list shall be provided on the following items; 

- Inspection of the tank 

- Inspection of the rising pipe 

- Inspection of the float and level indicator with wire 

- Inspection of overflow pipe 

2-3. Evaluate and analysis of the inspection result 

After inspection following items shall be evaluated;

  - Necessity of maintenance action 

� Corrosion 

� Crack in the wall or bottom of the tank 

� Water leakage 

2-4. Maintenance after the inspection 

      Following shall be conducted for the maintenance work; 

S2.6-138
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- Repairing cracks, leakage parts and broken parts 

- Repainting 

- Maintenance of the piping and valve 

� Supplying grease as needed 

� Change of parts as needed 

� Replace the valve as needed or periodically 

� Repairing of leak part pipe and connection 

3. Procedures under unusual condition 

3-1 Prospect troubles 

As mentioned in operation procedures, unusual condition of the Elevated Tank is 

prospected simply to loose storage function as follows; 

� Leakage by concrete structure problem 

� Contamination by flown waste 

� Trouble in the rising pipe and valve 

3-2.Troubuleshooting 

Once the above situation happens, shut down the elevated tank by closing the valve and 

remedial maintenance works shall be conducted as soon as possible. 

4. Records and Reports  

4-1.Records

      Records for maintenance of the Elevated Tank shall be prepared as follows; 

      4-1-1.Record of monitoring and visual check 

      4-1-2.Record of inspection 

      4-1-3.Record of maintenance work 

4-2.Reports
Reports for maintenance of the Elevated Tank shall be prepared as follows;     

4-2-1. Summery of the Maintenance Records 

4-2-2. Recommendations (as needed) 

       - Review of maintenance procedures 

       - Improvement of facility 

       - Upgrading or rehabilitation of facility 

- Replacement of facility 

- Repairing of facility 

       - Review of SOP 
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Plant Name: 

ASHMAA
Title 

Power Transformer 
SOP TAG No. 

ASH-WPS17-01OP

Issued  Developed by  Signature

Revised  Approved by  Signature

ASH WPS 17-01 Power Transformers 

ASH WPS 17-02 Generator 

ASH WPS 17-03 0.4KV Main Switch Gear 

ASH WPS 17-04 Low voltage Motors 

ASH WPS 17-09 General lighting 

1. Introduction 
In ASHMAA Facility there is one step down transformer 100 KVA 11/0.4 KV  

2. Features of process 

2-1.Function of process 

 The transformers in Ashmaa plant are used to convert 11KV to 0.4KV which 

required by the loads of the plant. 

2-2. Relations between other processes 

 The transformers are used to link the medium voltage panel to the low voltage panel.  

3. Criteria for Operation 
The transformer is preferred to operate at the point of maximum efficiency which occurs 

when the transformer is operated around 80% from its rated.  

4. Operation under normal condition 

Under normal condition the plant are supplied from the electric utility through the 

transformer and the generator is standby. The following items should be checked 

1. The circuit breaker of the generator which exists in the generator panel is switched 

off 

Main low voltage panel

T. No.1

Income Feeder
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2. The income C.B. from the generator in the main low voltage panel is switched off 

3. The income C.B. of the transformer is switched on 

5. Operation under up normal condition

In case that the electric power from the utility is switched off the standby generator will be 

operated according to the following sequence: 

1. Ensure that the transformer is disconnected from the low voltage panel. 

2. Start the standby generator according to the procedure mentioned in generator SOP. 

3. Switch on the generator circuit breaker in the generator panel. 

4. Switch on the income circuit breaker of the generator in the main low voltage panel.  

5. Start connecting the loads gradually. 
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Plant Name: 

ASHMAA
Title 

Power Transformer 
SOP TAG No. 

ASH-WPS17-01 MT

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

ASH WPS 17-01 Power Transformers 

ASH WPS 17-02 Generator 

ASH WPS 17-03 0.4KV Main Switch Gear 

ASH WPS 17-04 Low voltage Motors 

ASH WPS 17-09 General lighting 

1. Construction
The main parts of the transformers are:  

� The primary winding 

� The secondary winding 

� The metal tank 

� The oil 

� The oil reservoir   

� The radiators 

� The Buchholz relay 

� Oil level indicator 

� Tap changer 

� insulators & bushings 

� Silica jell 

 

2. Maintenance activity 
Inspection, checking, monitoring, recording, calibration, testing and replacement should be carried 

out to keep the power transformer as per initial running after the commissioning process.      

  Maintenance activity consists of 3 kinds of working as follow: 

1- Monitoring, checking and recording 

2- Evaluate and analyze results of monitoring and inspection 

3- Routine maintenance. 

 

2.1 Monitoring, checking and recording 

Activity of Monitoring, checking and recording should be done according to the 

maintenance schedule, ASH-WPS17-01MT.  
2.2 Evaluate and analyze results of monitoring and inspection 

Generally, from the monitoring and visual inspection we can recognize the corrective 

actions needed for the efficient operation of the transformer  
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2.3 Routine maintenance 
     This is the most important item we have to follow to keep the power transformer unit as    

much as possible close to initial running of the system after the commissioning process. 

The routine maintenance is consisting of groups of individual steps which are classified 

to be done in certain periods according to ASH-WPS17-01 MT. 

   

3. Report and record 

3-1.Record

The Activity of monitoring and visual check should be recorded in the recording sheet 

ASH-WPS17-01QC01. 

 

3-2. Report 
 

3-2-1. Routine maintenance report:  
The activities of routine maintenance should be reported according the format 

ASH-WPS17-QC02  

3-2-2. Trouble History report:  
Any troubles occurs in the transformer or in its protection and control circuit which happen 

during the operation of the transformer should be collected in trouble history sheet 

ASH-WPS17-QC03. This trouble history will help the maintenance engineer to recognize the 

system and solve the trouble occurred.    

Operational and Maintenance Schedule (ASH-WPS17-01MT) 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y 2Y

1.  Record current and voltage readings  

1-1.Record secondary voltage       
1-2.Record secondary current      
2. Inspect silica jell 
2-1. Inspect the color of the silica jell. Change or dry 

if its color is changed. 

 
     

2-2. Change the silica jell if it is contaminated with 

oil. 

 
     

3. Check oil level  
3-1.Check that the oil level is between the sign of 

20C and Max. Sign– refill with fresh oil if required. 

     

3-2.The oil level must not exceed the maximum sign       

ASH-WPS17-01MT Revised version Issued date Page  3of 7 

 

 

4. Tools required for routine maintenance 
1) Air blower  
2) Open & Closed Wrenches 

3) Megger 5000 and 500 volt DC 

4) Air dryer 
 

5. Materials required for routine maintenance 
1) Sateen 

2) Transformer oil 

when the transformer running at full load.  

4. Check for oil leakage 
4-1. Check the oil leak from tank, radiators and oil 

discharge valve.  

   

5. Inspect and clean bushings and transformer 
surface. 
5-1. Check the medium voltage and low voltage 

insulator from any cracks. Clean with suitable sateen.  

     

5-2. Clean with suitable sateen, the transformer 

surface and radiators 

     

6. Check oil dielectric strength 
6-1. Check the oil dielectric strength by the use of oil 

tester.  

      

7. Tap changer  

7-1. Inspect condition of external tap changer drive 

shaft, tighten all couplings and bolted connections  

       

7-2. It is important to perform a complete tap changer 

(electrical operation) from highest to lowest step and 

back to the position it was found in, this action will 

clean all internal contacts of the tap changer  

       

8. Oil filtration 

8-1. When the dielectric strength of the oil is lowered, 

the oil should be filtered using oil filtration unit. 

   
  

 

12-2. Re check the oil dielectric strength        

9. Measure the winding insulation resistance 

9-1. Measure the insulation resistance between short 

circuit primary to short circuit secondary 

      

9-2. Measure the insulation resistance between short 

circuit primary to earth 

      

9-3. Measure the insulation resistance between 

short circuit secondary to earth 
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Plant Name: 

ASHMAA
Title 

Emergency Generator 
SOP TAG No. 

ASH-WPS17-02OP

ASH WPS 17-01 Power Transformers 

ASH WPS 17-02 Generator 

ASH WPS 17-03 0.4KV Main Switch Gear 

ASH WPS 17-04 Low voltage Motors 

ASH WPS 17-09 General lighting 

1. Features of process 

1-1. Function of process 

The function of emergency generator is to provide the electrical power to the water treatment 

facility, i.e. the emergency generator is the power supply unit for blackout. The purpose of the 

emergency generator is the equipment in order to secure the electrical power for a minimum 

of facility operation for produce the drinking water in the facility.    

1-2. Impacts of process 

The emergency generator is used in only emergency situation, and it has independent function 

different from the water treatment process.  

The emergency generator has to operate in emergency situation and provide the electrical

power certainly in emergency. Therefore the periodical operation, despite the normal 

condition, should be required in order to secure the function and reliability of the equipment 

to avoid the fault of the operation in that case. 

1-3. Relations between other processes 

(1) Operation object b the emergency generator 

Existing generator covers 50% of the required power to the facility, in order to avoid damage 

of the generator or electrical facility in the plant. 

2. Criteria for operation 

2-1. Operation Method 

Emergency generator operates by manual operation. 

Emergency generator starts and stops by switch on-off operation at the generator or the 

independent control panel after the detection of emergency situation, such as blackout.  

2-2. Monitoring-required items  
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Monitoring-required item during the generator operation is as follows; 

� Generating output power and generating voltage 

� Temperature and pressure of cooling water 

� Lubricant pressure 

� Starting and stopping time  

From start to top speed: Approx.. 10 sec. 

To Full load: Approx.. 10 sec. 

Total time: Approx. 20 sec. 

� Rotating speed and periodicity 

2-3. Periodical commissioning 

In order to avoid the fault operation in emergency situation, function and reliability of the 

generator should be checked by periodical commissioning. Commissioning should be 

conducted more than 30 minutes by actual load or dummy load.

3. Operation condition 

3-1. General Start-up procedures 

3-1-1. Start-up 
General start-up procedure for the emergency generator is as shown in following Chart. 

1- Check over engine. Check oil in engine, day 
tank and cooling water level 
� Above items should be checked 

periodically in preparation for the emergency 
case. 

2- Check that the generator main circuit breaker 
is switched off. 

Operate the engine unit by the starting of 
electrical motor. 

By engine ignition, shift up the gear and speed up the 
revolution 

1- Connect the Gen. CB in the generator panel 
then the Gen. CB in the main low voltage 
panel.

2- Start the load connection gradually. 
3- Check that the generator current does not 

exceed its rated value.  
4- Record Gen. power, current, voltage, 

frequency, power factor and starting time. 

Preparation

Engine starting 

Ignite the Engine 

Rated revolution 

Load connection 

Check that the generator output voltage and 

frequency reached their rated values. 
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3-1-2. Shutdown 
After restoration of power, stop the emergency generator operation and changeover the power 

source to commercial power. 

3-1-2-1 General Shutdown procedures: 
1. Turn of the loads gradually  

2. Disconnect the generator CB in the main low voltage panel then connect the 

transformer CB. 

3. Disconnect the generator CB in the generator panel. 

4. Keep the generator running for several minutes at no load to cool down before shut 

off. 

5. Turn off the generator. 

6. Record the stopping time.  

3-1-2-2 Emergency Shutdown.

If an emergency or up normal conditions happens during the operation of the 

generator, the generator can be turned off by pushing the emergency stop switch.  

3-2. Fuel storage system 

Emergency generator has fuel storage tanks for long-time operation. Emergency generator 

requires certain operation against the emergency situation, such as sudden blackout. 

Accordingly, emergency generator shall have fuel tanks. It is divided into 2 items, which are 

weekly tank and monthly tank, by the purpose of fuel provision. Run time of the generator is 

expected for 3 hours during blackout. The monthly tank having storage capacity of 90 hours, 

whose storage day is for 30 days, stores the fuel. Fuel is transferred to the daily tank. Then the 

daily tank having storage capacity of 21 hours, whose storage day is for 7 days, provides fuel 

to the emergency generator. 

3-3. Starting system 

Engine unit operates by the electrical starting mechanism. Power source of this mechanism is 

battery. Therefore the periodical check of battery charging is required as shown in the 

maintenance list.  

4. Operation under unusual condition 

4-1. Expected troubles and trouble shootings 

(1) Malfunctioning of starting mechanism 

(2) Engine revolution doesn’t reach to rated revolution 
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(3) Shortage of output of power generation 

(4) Abnormal heating of the engine 

(5) Sudden stoppage of the engine 

(6) Abnormal exhaust (Abnormal color of exhaust gas) 

Trouble shooting is attached at the close of this chapter.

4-2. Trouble in the past and cause, background and events for recovery 

Table 1  Trouble Shooting for the Emergency Generator Operation 

No. Predicted Trouble Cause Remedy

1
Malfunctioning of 
starting mechanism

Low battery  Battery charge  

Breakage of starting motor  Repair or replacement of the 
equipment 

1) Shortage of fuel 

2) Aeration in a fuel pipe 

1) Provide a fuel 

2) Air release 

Breakage of the control unit Repair or replacement of control 
unit 

2
Engine revolution 
doesn’t reach to rated 
revolution

Clogging of fuel filter Drain and clean the fuel filter 

Malfunction of the electrical 
governor system and fuel injection 
pump 

Checking for the governor or 
injection pump or replacement 
of the equipment 

Aeration in a fuel pipe Air release 

Water mixing in a fuel pipe Change a fuel 

Using a fuel of low quality Change a fuel of good quality 

3
Shortage of output of 
power generation

Clogging of fuel filter Drain and clean the filter 

Malfunction of fuel transfer 
system composed of pump, nozzle 
and pipe 

Checking or replacement of 
each equipment  

Shortage of air-intake amount Clean the air filter 

Malfunction of the electrical 
governor system and fuel injection 
pump 

Checking for the governor or 
injection pump or replacement 
of the equipment 

Degradation of compression 
pressure by piston 

1) Replacement of the piston 
ring

2) Replacement of valve sheet 
and spring unit for air valves

3) Checking for the loosen of 
fixing bolts 

Overload Arrange the load properly 

4
Abnormal heating of 
the engine

Overload Arrange the load properly 

1) Shortage of cooling water  1) Checking for the amount of 
cooling water 

ASH-WPS17-02OP Revised version Issued date Page  5of 5 

No. Predicted Trouble Cause Remedy

2) Leakage from the radiator 2) Checking or replacement of 
radiator

1) Shortage of lubricant 

2) Using lubricant of low quality

3) Degradation of lubricant 
feeding pressure 

1) Refill the lubricant 

2) Change of lubricant of good 
quality 

3) Checking or replacement of 
lubricant feeding pump 

5
Sudden stoppage of 
the engine

Lack of a fuel  Refuel 

Aeration in a fuel pipe Air release 

Breakage of electrical governor 
system 

Replacement of governor 
system 

6
Abnormal exhaust 
(Abnormal color of 
exhaust gas)

Overload or light load Arrange the load properly 

Using a fuel of low quality Change a fuel of good quality 

1) Shortage of lubricant 

2) Degradation of lubricant 
feeding pressure 

1) Refill the lubricant 

2) Checking or replacement of 
lubricant feeding pump 

Note)
These troubles should be detected during periodical commissioning. In case that trouble is detected, it 
should be remedied as soon as possible in preparation for the emergency situation. 
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Plant Name: 

ASHMAA 
Title 

Emergency Generator 
SOP TAG No. 

ASH-WPS17-02MT

ASH WPS 17-01 Power Transformers 

ASH WPS 17-02 Generator 

ASH WPS 17-03 0.4KV Main Switch Gear 

ASH WPS 17-04 Low voltage Motors 

ASH WPS 17-09 General lighting 

1. Component of the Generator 

The generator consists of two (2) main components as engine unit and generation unit.  

Auxiliary components generally include the following systems for the following services: 

� Fuel feeding system 

� Lubricant feeding system 

� Starting mechanism 

� Air-intake and exhaust system 

� Cooling water circulation system 

Maintenance activity for the emergency generator should be conducted to main components 

and auxiliary components. 

2. Criteria for maintenance 

The emergency generator is installed in preparation for the emergency situation, such as 

sudden blackout, and it provides electrical power to the equipment and security apparatus in 

above situation. 

Therefore the emergency generator is one of most important facility to avoid the expansion of 

accidents or disasters. 

Although the maintenance work for the emergency generator is neglected because it is resting 

the operation in normal condition in a facility, periodical maintenance is required more than 

the equipment operating in normal condition, in order to fulfill the function in emergency 

situation. 

3. Maintenance activity 

Periodical check and commissioning should be required to keep the generator in proper 

working. Maintenance activity shown herein means activity for the routine maintenance.   

Maintenance activity consists of two (2) kinds of working components as follows: 

(1) Daily external checking 

(2) Periodical commissioning 
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3-1. Inspection and maintenance

Inspection and maintenance item is as shown in following table. 

Table 1 Inspection and maintenance List

Classification 
Objective

system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Regular
Check

Appearance Deterioration ��     

Oil leakage �     

Water leakage  �     

Fuel capacity in a service tank �     

General
condition 

Abnormal vibration     �

Abnormal odor    �

Abnormal noise    �

Abnormal temperature    �

Abnormal revolution    �

Abnormal pressure    �

Indication of gages    �

Starting
mechanism 

Check the battery capacity �    

Check the electrolyte density of 

the lead acid battery.  
�   

Check the electrolyte level. 

Refill if necessary.  
�   

Remove any salts created at the 

battery pins. 
�   

Check the cables of the battery 

and cable leads. 
�   

Check the cable connection 

between battery and starter. 
�   

Check the integrity and the 

output voltage of the battery 

charger. 

�   

Fuel feeding 
system 

Fuel capacity    �

Abnormal heart of fuel pump     �

Fuel pressure     �

Filter cleaning    �

Fuel consumption    �

Lubricant Lubricant leakage    �
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Classification 
Objective

system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

feeding system Lubricant pollution    ��

Lubricant pressure     �

Filter cleaning    �

Cooling water 
circulation
system 

Leakage from cooling water 
pipe

�

Cooling water temperature    �

Function of cooling water 
pump 

�

Leakage from radiator and 
water tank 

�

Air-intake and 
exhaust system 

Color of exhaust gas  
�

Generator Use air blower and sateen to 
remove dust from the exterior 
of generator unit.  

�

Check for excessive vibration, 
noise and temperature. 

�

Check the operation of all 
measuring devices (voltmeter, 
ammeter and frequency meter).

�

Check all indicating lamps. 
Replace if required 

�

Check all alarms on the control 
panels.

�

Tighten all bolts and nuts inside 
generator panel (terminals of 
power and control cables). 

�   

Inspect for corrosion and 
remove it by suitable emery.  

�   

Open the two side shields of the 
exciter unit. Use air blower to 
clean the stator winding, rotor 
winding and diodes.  

�   

Check and clean the control 
panel, relays and circuit 
breaker. 

�   

Check the integrity of all 
control fuses. Replace if 
required.

�   

Check the emergency stop of 
the generator. 

�   
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Classification 
Objective

system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Check earthing connection. 
Tighten all bolts and nuts in the 
earthing circuit.  

��   

Check the operation of the fuel 
pump motor. 

�   

Check the continuity of 
earthing loop. 

�

Check the calibration of all 
meters 

�

Check the generator protections 
(over voltage, under 
voltage,….)

�

Check operation and setting of 
sequence timers. 

�

Periodical
Maintenance

Fuel feeding 
system 

Condition of fuel pump (oil 
capacity) 

�

Condition of fuel injection 
system 

�

Lubricant
feeding system 

Refilling or exchange of 
lubricant

�

Condition of pressure regulator     �

Cooling water 
circulation
system 

Condition of cooling water 
pump (replacement of 
consumable parts) 

�

Generator Measure the insulation 
resistance of the generator 
winding using megger. 

�

Measure the polarization index 
of generator stator winding 

�

Measure the insulation 
resistance of the exciter 
winding and determine its 
polarization index. 

�

Measure the resistance of the 
stator winding, compare with 
the reference values. 

�

Measure the earthing 
resistance.  

�

Clean the bearing of the 
generator at both sides then 
lubricate them by shell alvania 
3.

�

�
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Classification 
Objective

system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Indicator Replacement or calibration of 
instruments

��

Control system Checking for protection relay     �

Generator 
Room. 

 Check the lighting fixtures and 
ventilation Fans. Replace or fix 
if required. 

�

Check the operation of the 
crane 

�

Check and clean the cable 
trenches and generator room. 

�

4. Reports and records 

4-1. Records 

Records should include the following: 

� Result of inspection 

� Result of periodical commissioning 

4-2. Reports 

Reports should include the following: 

(1) Rehabilitation 

� Repairing or replace 

� List of spare parts that should be required to stock in the plant 

(2) Upgrading of facility or system 

� Modification of the system 
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ASH WPS 17-02 Generator 

ASH WPS 17-03 0.4KV Main Switch Gear 

ASH WPS 17-04 Low voltage Motors 

ASH WPS 17-09 General lighting 

Introduction 
The low voltage switch gear is consisting generally from the following parts: 

� The Withdrawable low voltage Air Circuit Breakers 

� The Moulded Case Circuit Breakers 

� Miniature Circuit Breakers 

� Current Transformer 

� Signaling and instrumentation 

� Protection devices 

� Enclosure 

� Bus bar 

 

1. Importance of the switch gear 
 

The switch gear could be considered as the means to connect the electrical power through 

the cables to the loads. The switch gear control the consumer condition, either to be 

running or stopped. The switch gear also execute the tripping orders (signals) from the 

protection devices and the circuit breaker disconnect the faulty section from the electric 

network    

 

3. Maintenance activity 
Inspection, checking, monitoring, recording, calibration, testing and replacement should be carried 

out to keep the switch gear as per initial running after the commissioning process.      

  Maintenance activity consists of 3 kinds of working as follow: 

� Monitoring and recording activity 

� Results analysis and the healthy criteria 

� Routine maintenance 

 

3.1 Monitoring and recording 

This includes the daily visual inspection and general observation of the unit. This is 
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accompanied by recording activity during certain periodicity for all the parameters 

which judge the condition of the unit such as volt, ampere, power, tripping… 

The activity of monitoring and visual check should be recorded in the recording sheet 

ASH-WPS17-03QC01 and ASH-WPS17-03QC02. 

 

3.2 Results analysis and the healthy criteria 
The recorded data are analyzed and compared with the previous healthy records to 

determine the required corrective maintenance. 

 

3.4 Routine maintenance 
This is the most important item we have to follow to keep the switch gear unit as much 

as possible close to initial running of the system. The routine maintenance is consisting 

of groups of individual steps which are classified to be done in certain periods as shown 

in ASH-WTP17-03 MT.  

 

Operational and Maintenance Schedule (ASH-WPS17-03MT) 
D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

Activity
D W M 3M 6M Y AN

1. General Check of panels   

1-1. Check the operation of power supply indicating 

lamps (red, green and yellow) 

  

1-2. Check the operation of ON, OFF and trip 

indicating Lamps of all circuit breakers  

   

1-3. Check the operation all measuring meters (volt, 

current, Pf and power meters) 

   

1-4.Check for unusual noise especially in the 

contactors and relays. 

  

2. Check for overheating in:  
2-1. Contacts of the circuit breaker and contactors.     

2-2 At the connection points between cables and bus 

bars 

    

3. Check insulating parts  

3-1. Visual check that there is no cracks or damage to 

the insulators inside the panels. 

     

4. Clean the different parts of the panel. 
4-1. By the use of air blower, clean the panel and 

equipment generally. 

      

4-2. By using spray clean the contacts of the all 

contactors. 
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4. Tools required for routine maintenance 
1) Air blower 

2) Open & Closed Wrenches 

3) Avometer 
 

5. Materials required for routine maintenance 
1) Fine emery 
2) Sateen 

3) Solvent – carbon tetra chloride 

5. Check the panel IP 
5-1 Check the security of panel doors       

5-2 Check the IP of all openings of incoming and 

outgoing cables.  
    

 

6.Check wiring connections        

6-1. Check all cable connections to C.B., contactors 

and bus bars. Tighten connection if needed. 
    

 
 

6-2. Check and tighten all wiring connections in the 

control circuit. 
    

 
 

6-3.Check earthing connections – Tighten and secure       

6-4.Check connections of C.Ts, P.Ts and 

instrumentation 

Note: Don’t open the secondary circuit of the 

energized current transformer, since this will lead to 

the damage of the current transformer. 

      

7. Check settings of the protection devices  

7-1. Check the setting of over current protection        

7-2.Check the settings of the under voltage and over 

voltage protections 

       

7-3. Check the operation of phase failure protection        

7-4. Check the operation of phase sequence 

protection. 
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1. Introduction 

In Ashmaa Well Pumping Station, there are the following main pumps: 

Well 

House

type Power (HP) Starting method 

1 Horizontal Pump 40,40,60,75 Stare delta 

2 Horizontal Pump 40,75 Stare delta 

3 Horizontal Pump 50 Stare delta 

2. Criteria for operation. 

The criterion of operation is depending on the balance operation between pumps such that 

each pump is operated for the same period. The switching between pumps is chosen to be 

conducted daily. The choice of the operating pumps is depend on the operating schedule of 

the pumps and also depend on maintenance activity. 

3-1. Operating Schedule for submersible pump. 

Due to the capacity of the plant, only one of the submersible pumps is operated and the 

other is standby. The schedule of operation for the submersible pumps is listed in

ASH-WPS17-4 OP01
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4. Operation Procedure for Water pumps  

4-1. Startup and shutdown procedures 

4-1-1. Pre-start check 

Pump operated should be selected and the following should be checked: 

(1) Water level in the reservoir should be sufficient for operating the pump. 

(2) Valves in suction pipeline should be opened fully. 

(3) Valves in discharge pipeline should be closed before starting operation. 

(4) Power should be supplied to electrical switch board. 

4-1-2. Startup 

Since the level of the treated water pumps is lower than the operating level of water in the 

reservoir, so the T.W. pumps does not need preparation. The operating sequence will be as 

follows:  

(1) Operate start switch on switch board to start pump 

(2) Open the discharge valve gradually until the pressure of discharge water reaches the 

required value. In the same time check the current meter reading, it should not exceed 

the rated value. 

(3) Check unusual noise, vibration, temperature rise and water leakage 

(4) Check condition of water leakage from part of gland packing in stuffing box 

(5) Adjust tightening of gland packing as required 

(6) Record the current and voltage meter.   

4-1-3. Shutdown 

(1) Close the discharge valve gradually. 

(2) Push stop button on switch board to stop pump. 

Note:
Any unusual operating condition of the pump should be recorded in notice column of the 

operating schedule ASH-WPS17-04OP01.

S2.6-141



ASH-WPS17-04OP02 Revised version Issued date Page  3of 3 

Operating Schedule of Submersible Pumps (ASH-WPS17-04OP01): 
Note: the Operation Schedule Depend on That the station work with its half load. 

Day/Pump� House�Number�
Backup�

Pump�
Notes�

Saturday�

Week  

(No.�1)�Pump�40�HP� 2� ��

Sunday� (No.�2)�Pump�40�HP� 3� �

Monday� (No.�3)�Pump�40�HP� 1� ��

Tuesday� (No.�1)�Pump�40�HP� 2� ��

Wednesday (No.�2)�Pump�40�HP� 3� ��

Thursday� (No.�3)�Pump�40�HP� 1� ��

Friday� (No.�1)�Pump�60�HP� 2� �
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1. Introduction 
The Low voltage motor is consisting generally from the following parts: 

� Wound stator 

� Housing 

� Rotor 

� Drive end shield 

� Non drive end shield 

� Fan 

� Bearings 

� Stator terminal box 

 

2. Importance of the L.V motor 
The motor shaft rotation can be used to drive any required loads such as water pumps and 

oil pumps to transfer the fluid from one place to another required place through pipelines. 

3. Maintenance activity 
Inspection, checking, monitoring, recording, testing and replacement should be carried out to keep 

the motor as per initial running after the commissioning process.      

  Maintenance activity consists of 4 kinds of working as follow: 

1- Monitoring, checking and inspection 

2- Evaluate and analyze results of monitoring and inspection 

3- Recovery e.g., repairing, replace, supply or change of defected parts. 

4- Routine maintenance. 

 

3.1 Monitoring and recording 

This includes the daily visual inspection and general observation of the unit parameters 

such as current, volt, noise, vibration… 
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3.2 Analyzing the results of monitoring and inspection 

The analysis of the results of inspection and recording activity may help in expecting 

the occurrence of any future fault and hence the maintenance or repair action should 

take place to avoid this fault.  

3.3 Defected parts replacement 
This item is also very important for the continuity of the system running. Each motor has 

recommended spare parts which are listed by the manufacturer. This spare parts list 

should be taken in account to be purchased for a certain period to be available in stores 

once needed.   

3.4 Routine maintenance 
     The routine maintenance is consisting of groups of individual steps which are 

classified to be done in certain periods as shown in ASH-WPS17-04 MT 

4. Report and record 

4-1.Record

The Activity of monitoring and visual check should be recorded according to the schedule 

ASH-WPS17-04QC01and ASH-WPS17-04QC02. 

 

4-2. Report 
 

4-2-1. Routine maintenance report:  
The activities of routine maintenance should be reported according the format 

ASH-WPS17-QC03.  

4-2-2. Trouble History report:  
Troubles happened during the operation of the motor pumps should be collected in trouble 

history sheet ASH-WPS17-QC04.   
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Operational and Maintenance Schedule (ASH-WPS17-04MT) 
D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

1. Check and record temperatures, noise, vibrations, 
current and voltage

 

1-1. Check and record the load current and  Check and 

the supply voltage of each motor  

     

1-2. Check for excessive vibration       

1-3. Check for over temperature       

2. Remove all dirt and corrosion from the exterior of 
the unit 

 

2-1.By the use of air blower, remove all dust in the 

motor unit. 

     

2-2.By the use of sateen, remove the dirt from the 

exterior of the unit.  

     

2-3.Inspect for corrosion, remove rust by suitable 

emery and repaint. 

     

3. Check stator terminal connections / insulators 
clean and secure 
3-1. Check stator terminal connections, clean and 

secure 

      

3-2. Check the insulator from cracks or damage. Clean 

and secure 

      

3-3. Check the integrity of the conduit and the power 

cable gland. 

      

4. Grease bearings  

4-1. Grease bearing at both drive end and non drive end 

by using shell alvania 3 

   
 

   

5. Check earthing connections       

5-1. Clean the earth terminal from dirt if found.        

5-2.Tighten the bolts and nuts of the earth connection.         

6. Clean and inspect cooling air system  

6-1. Remove fan cover and use air blower and sateen to 

clean it. 

   
 

   

6-2. Check fan rips from any damage.         

7. Measure stator winding and insulation resistance  

7-1. Measure the phase resistance of the stator winding.       

7-2. By the use of 500 volt Megger, measure and record       
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4. Tools required for routine maintenance 
 

1) Air blower 

2) Megger 500 v 

3) Open and closed Wrenches 

4) Pulley removal 
5) Vibration instrument 
6) Noise instrument 

7) Temperature rise meter 

8) Micro ohm meter 

 

5. Materials required for routine maintenance 

1) Fine emery
2) Sateen
3) Carbon tetra chloride as a solvent

4) Vaseline

5) Shell Alvania 3

the insulation resistance of the stator winding. 

7-3 Measure the polarization index of the insulation 

It should be greater than 2 

   
 

 

8. Overhaul of the motor       

8-1. Disconnect the drive end and the non drive end of 

the motor 

   
 

  

8-2.Clean the motor completely from dust       

8-3. Change the bearing at the drive end       

8-4. Change the bearing at the non drive end       

8-5. Grease with shell alvania 3       

8-6. Check rotor bar ends.       

8-7. Check stator terminal connections       

8-8.Check the insulation material of the stator winding 

carefully 

   
 

  

8-9.Check the insulation resistance and phase resistance 

of the stator winding  

   
 

  

8-10. Check the alignment between the motor shaft and 

the pump shaft. Check both the parallelism and the 

concentricity. 
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Plant Name: 

ASHMAA
Title 

Lighting System  
SOP TAG No. 

ASH-WPS17-09MT 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

ASH WPS 17-01 Power Transformers 

ASH WPS 17-02 Generator 

ASH WPS 17-03 0.4KV Main Switch Gear 

ASH WPS 17-04 Low voltage Motors 

ASH WPS 17-09 General lighting 

1. Introduction 
The lighting system could be classified in to the following categories: 

� Indoor lighting (building lighting) 

� Outdoor lighting  

At ASHMAA , the indoor lighting includes the following lighting fixtures:

 

�   Fluorescent unit which is consisting of: 

1. Housing  

2. Fluorescent lamp 

3. Starter 

4. Chock coil 

    

� Incandescent lamps. 

 

1.2 Fencing and Road Lighting 
For model facilities, the lighting system of the road and fencing lighting is consisting 

of: 

a) Housing 

b) On line 250 watt mercury lamp for roads 

c) On line 160 watt mercury lamp for fence 

d) Reflector 

e) Bulb 

 

2. Maintenance activity 
  Maintenance activity consists of 2 kinds of working as follow: 

� Monitoring and inspection 

� Routine maintenance 
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2.1 Monitoring and inspection 

This includes the visual inspection and general observation of the lighting fixtures 

which followed by replacement of defected parts. 

 

2.2 Routine maintenance 
The routine maintenance is conducted according the maintenance sheet 

ASH-WPS17-09 MT.  

 

 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, �: 2 years, AN: 

As needed 

 Frequency 

Name of Facility D W M 3M 6M Y AN

A. Building Lighting  

1. Lamps inspection.   

1-1.Inspect the fused lamps, replace if exist.       

1-2.For fluorescent lamps, check the starter operation. 

Replace if necessary.    
 

     

1-3.Check the lighting switches (on/off) replace when 

necessary. 
 

    

1-4.By the use of air blower, clean the housing from 

dust. 
 

     

1-5.By the use of sateen, clean the diffuser / reflector.       

1-6.Check the fixation of lamp holder, housing and 

diffuser unit. 
 

      

2. Check security of all wiring connections and 
earthing leads 

 

2-1.Tighten all screws and check security of all wiring 

connections at the lamp holders, condenser and chock 

coil.  

   

 

 

2-2. Ensure tightness of the earthing leads.      

B. Fencing And Road Lighting  

1. Check sensitivity of photo cell system   

1-1. Check the operation of the photo cell.        

1-2. Check and clean the contactor.         

2. Inspect / replace fused bulbs  

2-1. Check the integrity of the lamp bulbs.       

2-2. Replace the cracked and the fused bulbs       

3. Clean external lighting fixtures   

S2.6-142
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3-1. By the use of air blower and sateen clean the 

lighting fixture. 

       

4. Check security of fittings  

4-1.Check security of fittings for the lighting fixture        

Revised version Issued date Page  1of 10 ASHAM-WPS06-QC 

Plant Name: 

Ashama Well Station 

Title 

Overview Ashama Well Pump Station 
SOP TAG No. 

ASHAM-WPS06-QC

1. Introduction 

The chlorination facility in Ashama Well Pump Station (ASH-WPS) is chlorination dosing 

system to the transmission pipeline for the purpose of maintaining the free residual chlorine in 

the network. 

2. Criteria for water quality control 

2-1. Regulation on residual chlorine 

According to the water quality control regulation in Egypt, required concentration of residual 

chlorine in the network is 0.5 mg/l (in summer and 0.3 mg/l in winter) for the water which 

source is groundwater. Residual chlorine measurement shall be done on the distribution 

system at the area farthest from the source of the station. This ensures that the entire 

distribution system is receiving enough chlorine. 

2-2. Frequency of free residual chlorine measurement 

� At the facility: Once a week 

� At the farthest point of the network: Once a week 

2-3. Frequency of chlorine demand test (break point) for each facility 

� Well water: Once a six months 

3. Water quality control under normal condition 

3-1. Monitoring of the well water 

Chlorine demand test shall be conducted according to the standard procedure in MCWW for 

general water quality analysis including sampling procedures for the following items: 

� Turbidity 

� Iron 

� Manganese

� Ammonia

� pH

� Bacteria and coliforms 

Well 

Water

Well 

Pump

Chlorine

To the 

Network
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� Other items as required 

3-2. Control of the chlorine dosing rate 

Free residual chlorine in the distributed water shall be maintained 0.5 mg/l at any point of the 

farthest tap in the network. In the case that combined residual chlorine is used for chlorination, 

the total injected chlorine shall be 1 to 2 mg/l.  

Free residual chlorine in the network is consumed during a distribution of the water. 

Consumed amount of chlorine is varied to the conditions in the network such as 

contamination, water temperature, condition of network pipe lines and so on. 

The free residual chlorine in the distributed water at a point of the farthest tap in the network 

shall be measured periodically according to the frequency of the criteria. 

The control action of free residual chlorine shall be done by following activities; 

(1) Set a target for the distributed water at a point of the farthest tap in the network 

(2) Confirm the well water connected with the network 

-Numbers of the well stations 

-Free residual chlorine from each well station 

-Flow rate of the distributed water from each well station 

(3) Set a target for the supply water (if there is only one well station is supplying the water, 

skip this step) 

(4) Set a chlorine dosing rate (by break point) 

(5) Confirm the flow rate of the supply water 

(6) Set the chlorine dosing flow rate by the chlorinator 

(7) Monitor the free residual chlorine in the water 

-Supply water 

-Distributed water at the farthest point in the network 

(8) Compare the monitored data with the targets 

(9) Determine whether the chlorine dosing rate is to be changed or not 

(10) If chlorine dosing rate shall be changed, change a dosing flow rate by operation of the 

chlorinator 

(11) Repeat from control actions (7) to (10) in the routine work 

3-3. Visual check of operation condition 

Operation condition of the chlorination facilities shall be checked in the routine work to 

confirm proper operation of the facilities. 

Revised version Issued date Page  3of 10 ASHAM-WPS06-QC 

4. Operation under unusual condition 

4-1. Prospect troubles and trouble shootings 

(1) Insufficient free chlorine residual in the filtered water 

(2) Insufficient free chlorine residual in the inlet water for the filter 

(3) Unusual colored water 

� caused by oxidized iron / manganese in the water by chlorination 

5. Record and report

5-1. Record 

(1) Records for water quality 

-Free residual chlorine in the supply water and distributed water 

-Other items described on monitoring of the well water 

(2) Records for the chlorinator 

-Chlorine dosing rate and dosing flow rate 

(3) Records for visual check 

-Check list use in the routine work 

5-2. Report 

Reports are required as shown in the following; 

(1) Consumption tendency of the chlorine 

� Records for water quality including free residual chlorine and break point 

� Consumption of chlorine 

(2) Contamination of the wells 

� Changing tendency of the well water 

(3) Recommendation on facility 

� Rehabilitation

� Repairing 

� Replacement 

� Additional facility 

� Recommendation on modification of the criteria and SOPs 

� Recommendation on training for personnel 

� Recommendation on review of O&M plan 

S2.6-143
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                 -         #���� �� , :�K���� 0�O� �����D *�
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-�� ����� H��6F���DT� U�/= ;�� 0�O� :�K����  �����D  #O,9z U�/=�� '�< 6F���D��  � �?�>��D ;�� 
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���� �+��G��� #���� �� ���+�� #���� , �)���� #���� ���� #���� �+��G� ���)�� #���� U$�"� , ���7
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)?�� , ��U���� , U�,!T� 6Z �)���� #���� U$�"� . � U�DT� 6Z �ZU$�"� �
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. @
-�>�� Y��
�� �Z #���� �+��G�� ��$���� ��)�� #���� U�"� 

 ���( 0�=� 0� *+� #���� ��( � , �+��G��� �/�7 �GD �>�� �
S #��( ���?�� 0�=� 0� � �DT #
=G�� #���� #$�9

�� H�� 6��� ���,����� '(��&� */��� �9� '� U�
����D. ��)��� '� �Z��U  �)��� #���� ^�/� �GD �T�)�� '� 
]( 6�

. �,�+��G� �� � #���� #$�9 6/7 B�%)�� �Z �N�T� 

 $��� �� �9���D�
=� �� �F��( $��� 6/7 @��)� �A �3�/��� #���� U$�"�D #�9������ #���� 0� ������<T� cGD q�>Z

"��D #
N� 0�=� �A 6��� � �7�GS�. �)  

 �Z 6��]��� #���� \�M�� , #���� ��>� ��)� 6�� �,/��)� � 
,>�� �� #�>��� '� #���� *)� 6Z � �%B� �,� ��)��� \�M�

 �[�\+��� �������� ����])��  *��)��� :>� � @$�%� �9� '� �,�%"� � �%/�.� ������ '� #
=G�� #���� \�� 6/7 U$�A @\��

��� X��$ '� q���T� �z. ��)  

 

2 - ������ ���!z mF�"�  

2-1�� ���� .�%2�� 
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-�>�� Y��
�� ����� ��>� ��)� ;�� 

2.   ��)�/� X����� '� q����� �z U�+S�� ����z , ����%>�� , *��)��� O+< 

3. �K X��$ X�]��� �?� ;/7 �,>�� ��>��� �/�7 X��$ '� #U�N�� $����� :>�� ��7�>-  ��)�/� 

2-2�%2���� �
�c� . 

1. ����� ��>� ��)� 6� ;���� �/<
��� 

2. U�+S�� ����z� ����%>�� ���K�D ���/� �F�?��� ��>��� ����G�� $������ 

3. ����� \�M� �/�D ����� ��>� ��)� 6� �9
)�� �T�)�� *>+�  \�M� �>7 #
?( ���=D ���� �7�>- ���K U�,B �>7
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2-3[+.g�Ki� 	2������ �%2���� �U  

..��>��� ��/�7 �-�� , #���7 p
�z 
-�>7 ;/7 
3M� �� 0�=� ��� #
=G�� ����� #$�9 ;/7 �/<
��� �\Z 
3L�  
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U���� ��+��   �7
��� 
,��D p
�� #U�K� j�A ���< ;��U�� 
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�� 

3-2  jKc��� ��@U �� mA��� �
n@� $��� !"+ .  

;>��U ��G( \�M��� #�>A ;� h?��� `V>� H�� ���� �3&3 ;�� '�
� '� X�G�D ;���  

  

4 - /K�!����� C��n�� �� 	
���� $��  

4-18%��� � p9�� $��/K .  

  4-1-1p9�� . 
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=G�� ����� #U�D ;�� �"� ;�< \�M��� '� �7
���  ��� *)� H��H  '7 �,� H=)���

 � \�M��� #�>A ���� ;/7 ��F
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        ��%�� ��F
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       ��%�� ���!�]�� �D��?�� : x�!�3  

#
=G�� #���� #U�D 6�� �+��� #
=G�� #����  

� �����<T� ��%�� 6  

1- . �=?��� �����D \�M��� #�>�� 6�� X����� '� :>�� 0� *+� #���� ��� 6/7 #�9������ $����� 

2-  
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=G�� #���� 
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4-1-28%��� . 

0�=�� . �U����� �/w 6!�]�� [�>�� � ��.��� �/��� X��� [�>�� . '7�! '� �/��� ���! 

1��.��� �/��� . 

�/w 0�=�  ��� �?)� � ��F
�� �D��?�� 0�=� �/��� �\Z ;�� #
=G�� ����� #�>�� ��U���� ���V>�� � m)%/� �?�>��D ���.� \�M���

 . �9�)�� *�< #
=G�� ����� \�M� #�>A '� #
=G�� ����� YO! H�� � . '�/�� ����� 

2 .�U����� �/w 

;� ���� X��$ *>+� *+� � x�9
< :���� 0�=� ���)�� �\Z  ����� ��>� ��)� `A�� \�M��� �/w 6>G� � .��>��� ��)� ;�� #
=G�� �
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 xT�z- H��
=G�� ����� ��?�/� 5����#   

  x�!�3- � � . #
=G�� ����� #U�D � #
=G�� ����� #�>A 6� #
=G�� ����� �D�)� �/w H�� ��F
�� �D��?�� �/w H�� �A��� �%! 6

#
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�z #
� �3��< *>+� � xT�z  
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o ����� �T�G� 
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��� ��?� ;��;�� @$L� � z��z �)S
� ���  6���9� X&<� *+� �+�>( �. �)S
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w :�� �9� �2����
� �z ��)S
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�2- 3 ���>�  

3 ��7 � j�V�!T�� , X�G%�� 
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�5 – 10 ���>� 
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7����� '7 �+��>�� ����� #U�=7 �G9�
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    3-3X#9�� "�� �Q�@�� 	
%#� � �

�� . 

X#9�� $�95��� �
������ 

1�A�
��� ����� ��( �G9�
� . 
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� �
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��� �\Z 0�� h�\�� 
,���� �?A �F��O� ���
�D ��3�/��� ��O� 6��� � #
��� ��>��� �/<
� 6Z �S
��� 

y�O+�� 0� �
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2�#�� ��A��� 4�%&�� 7�"6�� . 
 

 '��=�� X�-���� ��>��U�/=�� '��=�� ��3�/��� :�9 #��(z �/�7 j���� �GD U�/=�� '� ��?���� �?�>�� �Z 
)�� ;����� U�/=��

 
������ ;� �ZU�
� X&� ����� 
,�� ;/7 �V��)��� ;/7 
)�� ;�?���� U�/=�� ��G�� U��=!T� ���! K��+�� ��>��U�/=��

�< ��!�O.�� ;� �ZC��D� 
](z X�G� � Y����� �)���� U�/=�� '�
](z ���7 #��(z #�A �� 6�?���� 
)�� U�/=��� h/,����� ;�� �"� ;

. 
,��(  

34�%&�� 4�Y&�� �/�� .  

 #\Z $�9�� ��&7�%� :�9 ;,!� �A U�/=�� 0�=� �Z�>7� 
)�� ;�?���� U�/=�� U�,B �Z�GD z�?� ;��� ���>�� ;Z U�/=�� U��=!� ���!

#$��K�  . h/,���/� �"� ;�< ����� 
,�� U�
���T ���( �?�! $�9�� �7�%��� ��/�7 j���� '� �(M�/� 0��� 

 

4�%&�� 4�Y&�� �/�� 

 ^�)� ���/� ����?�� 6� U�/=�� 5�N� ���>7� : 6�� 

1 U�/=�� �7�%�� , �!��z� ���N7 $��� , O>+>��� , ���)�� cGD  ;/7 @��)� ����� �!�( �2� . U�/( @z 0�=��T� $����� �\Z :�

 �!z ��>G� �\Z � 6�?���/<
��� �\Z ;�< ���/� 
,�� ^�)� H� .  

2 .����� U�
���� :� �)�� 6�?�� U�/( '��U�/=�� E�>� � . '���U�/=�� 0�=��  �!���� � ���NG�� $����� :� �7�%�� U�/=��  � .

 ��%� �!�� p
�z $��� :� �)�� U�/=�� 0� ��D 0�=� 0z '=���� '� � �//A 
,�� #�A �,� #�)���� 6A��?�� 0�=�� �
,�� #�A '� cGD

. �)F�
�� � HG��� �(��� 6� *?� 

3 .U��=!T� ���! ;�� �"� ;�< mA�>��� ;� �N�� ��U�/=�� ���NG�� $����� cGD � '��U�/=�� H�)�� U�/=�� ����� U�
����D .  

40�=�� , 
](z U�/( `�z �2� . . 
< 6�?�� U�/(  

� �N�z '� �Z 
)�� 6�?���� U�/=�� #
,���� 
-�>G��. �� 0�=� ¢<,�� �)F�U 0��D � [
�z 
 ;� ��?���� �?�>�� 0�=� 0z *+��
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 $��)�� '�0.2 – 0.5 . 0�/��� 6� CO9  

H�� !��z ;/7 @��)� ���� U�/=�� 5�N� ���>7 . #U�/=�� C�>3z �&7�%��� '� �%/�.� �7��+� �  '��U�/( � @$�<z '��U�/( 0�=��

( HOCL)���D�
=,�� c��< :� �!���� �7�%�� ,( NH3)  0�=��. 63&3 '��U�/(� 6F�>3 '��U�/(  

. �!���� � U�/=/� �F���DT� �?�>�� � ���/� 6>9�U�,�� HA
�� ;/7 ���G� ��>�U�/=�� �\Z 0�=� 

Ammonia + Hypochlorous acid ---->   Chloramine   +    Water  

NH3   + HOC1------------>  NH2C1 + H20   Monochloramine  

NH2C1 + HOC1------------ > NH C12  + H20   Dichloramine  

NHC12+ HOC1------------ > NC13   + H20   Trichloramine  

 HA
�� �>76>9�U�,�� $��G���  �G?��� ����� HVG��) 'D 6.5 - 7.5 (   0�=�� .6F�>3 '��U�/( � @$�<z '��U�/(�>7�  p����

 '� �Az 6>9�U�,�� HA
��5.5 0�=��  .6F�>]�� '��U�/=�� 6>9�U�,�� HA
�� �>7�4.0 63&]�� '��U�/=��  0�=��  

7z 
,�� ���G( 6F�>]�� '��U�/=�� �/7��� �)��� 
,�� #�A ��,� 6F�>]��� @$�<�� '��U�/=�� h�2 :�� @$�<�� '��U�/=�� '� ;/

  . �)F�U � HG� ��2 ��?(
� 0�=� �!�=�� h�2 � 
,��( �N%� 
w '��U�/=�� 0��  

44�%&�� *�2 ]�� .  

 ��! U���� *+�'�< U�/=�� ��>��� ����� ��>� �/�7 C�>3z �%/�.� ��! 6� ^�)� 6��� �%/�.��� �&7�%��� U�?�7T� 6� \��� :� ���>GD �

: 6Z X��G��&� #$��G���  

 4 -1 . �Q"A��� 4�%&� 

 � ����� ��>� ��/�7 '� p
�z �/�7 @z 6F�?��� U�/=�� X��G��� �?��Z: ������ �F��%�� �� X��G��T� �\ 

z . '��� � *��)��� ��! 6� H=)��� . 

 .�Q
� �/�� ��)S
��� ���$ �>��� ��
=�� 0�=� 

°9*��
��� '�)� . 

  .$�� '� m/.��)F�
�� � HG���   

  #��D �3�/��� ����� 
,�� �/�G� 0���� ���7 #$��K .°Z  

 

4-2�Q��@�� 4�%&�� . 

 �,/7 B�%)��� ����� 
,�� 5�,D h�2 0�=�� :�K���� �=?�� ����� X��$ �?A ��>��� �����7 �GD U�/=�� ����� 6F�,>�� U�/=��D �"��

h/,���/� ���-� ;�<  

4-3i� . $���~6� � ���2 

 . ������ '� 0�O./� �!�- @z �GD HZ
,�� *+� '=� � , ��!�O.�� � 8��<©� U�
����D #U�/=�� �/�7 H�� T x�?��w       
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: ��)��� H�� 

 ��$���� #���� �+��G��

�)���� 

���>��

�?��� ����� ���,� 

#��.��

SDT-WTP13-OP 

 

1�/�G�� mF�"� .  

1-1���� . 
%����� � ���%2��     

 ��>��� �<�
� HZz '� (�?���) j�!����� ����
?( ����� �/�7 �/�7 �G%� ;�� �,����� p$L� ¢< *��
������� �/�G�� ;Z H�� ;

 ����� '� E��>�� �7�%��� �,��?���  U�/=�� ����� H�� H3 0K��� �%%� ����G�� j��9��� *F�����D �/�)� �"� ;��� #
=G�� ����� ;��

;F�?��� �,�� :� �7�%�� j��9�� ����G�� �=�� C���� ;� �,�D�2� �GD �?�/� *9���� 0���� :� �\+>�� �?��� �>)�D �,>)S H����� ' ;���

 .���>��D  

 ����� :;Z ����� ^&3 �?��� ����� �/<
� 

     -1�/F�� �z �?/- C��� �?��� '�O.� . 

     -2�?��� �7
9 5
"� X�G� 6� H=)��� � ¤���� . 

     -3'�)�� ���! 6� �,>�<� �?��� X���!� .  

1-2. �
%���� �
�c�  

 /�7 
3M�� ��( �?��� �7
9 �/7�%D *��
��� �/�7 
3M��*��
��� �/�7 �/7�%D ���=��D ����� ��>� �   6� 	�%��� �+��G� '=��T�

 p
�z �<�
� `F�B�D *��
��� �/�7  

1-3.g�Ki� $�
%����� �
%���� �U[+  

/�7 H��� #
S�?� :�
��� �&��� �?A :��� 6� �?��� '�< H�� #$�7� *��
��� �/�GD #��� �A&7 �,� �?��� '�<� ����� �/<
� �

� �Z�GD '�M��� : 6���D 
?( �=�D 
3M��� 

- #
=G�� ����� mF�"�  

- #U�=G�� 

- 6>9�U�,�� ¤�� pH   

- ���/��� 

- @
�=?�� p��)���  

- ����� #U�
< �9U$ 

- �/.�� �/7�� 

- �/.�� 8�< 6� ¢=��� �A�  

- �?��� '�< ���!  

 ������ [���MD *��
��� �/�7 
3M�� ��(=���� '�� ': ��
� '7 *��
��� �/�7 #$�9 ;� H=)��� 

- H=)� � �?A�
� , ��U�?��� , ����� #$�9 ���)� C�
9� 

-  ����� �/)�� ��U�?��T�D h�2 � #
=G�� ����� mF�"� '7 ��!�D :�+� 

-  U�?��� C�
9�D h�2 � ��/���� �?��� �7
9 X�G� ���)�Jar Test 

-  ���)�#�� ��� �/.�� � ¢=���*��>��� :�
 

- #
=G�� ����� :� �?�/� X�G%�� �/.�� C�
9�          

 - #
=G�� ����� ¢=� �A�            
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- �?��� ��( #�<� 6� H=)��� � �?A�
��� , *��>��� ������ .���N���  

- ���N��� �?��� O(
� �9U$ ;/7 �V��)��� � �?A�
���  

2������ 
��G� .  

2-1 �,2 . M�%#��A��� M�A��)� ��2 �� �%Q�Y��  

  H+)��¤  ( X ) =  

2-2§U��� �9� �� 	�@��� �,#�� . 

         H+)��	  ( X ) =  

       ( j )   = �7
+�� 8�< 6� �F���� ���>�   

2-3.  �
+�@�� �A��� ���¨G)�%Q�Y�� �+�,�� ��2 �� �96��� M�%#��� �(  

2-3-1. �%Q�Y�� �A��� M�%#�  qX       =1.315 ( )( X / H+  

2-3-2 ��2 �� �96��� M�%#��� .  ������ qj    =1.05   ( X / H+( ) 

2-4 .��!����� :���Y�� M"�� ��Y#� �
��Y#�� 

      j ) 0��
��� X�G�3 ( ¤ / 

   j ) #
=G�� ����� 5
"� X�G� =3  * ( X / H+� ) �7
+�� X�G� * ( ¤ /1  * (X / H+( ) j q /1/1000000    

  

 

2-5U� . ]A�� 7}[�� ���,�� §�A��� �
�G  �
�� ��"@+C�V� M"�� ��&��� x�
��� 

 : ;�����( �,D Y������ 
�M��� #
�� 0�=�� . #
=G�� ����� 5
"� X�G� 
�� �A� �%! 6� �?��� �7
9 5
"� X�G� 
��� 0z *+� 

-  : 0��
��� X�G� #$��K ���< 6�     X&�3 �F�A$ 

- � X�G� 8�%.!� ���< 6� : 0��
��   X&�5 �F�A$ 

3#$��G��� 5�
V�� 6� ������ ����� .  

3-18%��� � p9�� $��/K . 

   3-1-1�%Q�Y�� �A��� 7[�� . 

 6D��!T� ��.�/�  :9U� 

   3-1-2�%Q�Y�� �A��� 	�� .  

 6D��!T� ��.�/�  :9U� 

   3-1-3�A��� M�%#� �
96� .  

 6D��!T� ��.�/�  :9U� 

   3-1-4�� .�A��� M�%#� ]Av � �+�,  

 6D��!T� ��.�/�  :9U�  

3-2 ?�VA�� X#9�� � �AU����� .  

SDT-WTP13-OP Revised version Issued date Page  3of 5 

 

�(M��� '�N�� �G9�
� ��F��� ��?� �?��>��� �?��� �7
9 '� �(M�/� @
"?�� m)%�� � �?A�
��� �/�7 H�� 0z *+� 

 �!�"�� � ������ X��9 6� �G9�
��� � �?A�
��� U�
=� � �-�%�/� :9U�  

     3-2-1�A��� :�~K .  

           - 0�O� �=� X�/)�/� ���>� 
SL� 

           - �&-��� C�O9z � �?)� , 0�O.�� '� �
�� ���< 

           - z�- �z 69U�� `/� 

 

               3-2-2�%Q�Y�� �A��� �A�%� .  

           - �&-��� � �D�)��� , �?�/��� 6� �
�� 

           -  69U�� `/�z�- �z 

               3-2-3�A��� M�%#� ��2 . 

           - 8�)�� 6� X�/)��� ���>� 

           - �&-��� � �D�)��� , 8�)�� 6� �
��  

           - z�- �z 69U�� `/� 

               3-2-4�A��� *�2 �~�(� . 

- �7
+�� 5
"� X�G� 

- �&-��� '� ����� �z �?��� �
�� 

- 9U�� `/�z�- �z 6  

     3-2-5�
������ � ���#��� . 

           - �&-��� �z �D�)��� 6� �
�� 

           - z�- �z 69U�� `/� 

       3-3 
���� $��/K	 ������ �� �&#%� 

    : 6���( �,� H=)��� *+� 6��� 
-�>G�� 

     3-3-1�A��� :���� �+�( M"�� . 

� �7
9 5
"� X�G� 6� H=)��� H�� �/"%>� #U�"D :�K�� 8�< �( ;/7 '�)�� ���! 6� H=)��� H��� H=)� �?)�D x����� �?��

 :�K���� 8��<z ;/7 '�< ���! �=� '�)�� #O,9MD $�9�� 5
"� K�,9 �����D �?��� 5
"� X�G� *A�
� ��( 
��� '7

 . ���>��� [�! *�< ;/7 5
"��� K�,9 [�! `/�.�� x&"%>� 

  46� ������ ����� . #$��G� 
��� 5�
V��  

   4-1��([+ � ��U���� 	G����� . 

      4-1-1!����� ���@�� �� 	G��� . 

            -1�
���� �V<&� . 

SDT-WTP13-OP Revised version Issued date Page  4of 5 

 

            -2 z�"�� �z 69U�.�� `/��� �V<&� . 

      4-1-2 �� 	G��� .�
%�+ *�~6�� 

            -1�/F���� �?��� X�/)� ��%/.� . 

            -2'�O.��� H+< 6� 6G?� 
��� 8�%.!T� . 

      4-1-3 �� 	G��� . 3�}���� 	�@�� 

-1�-���� ���)��� . 

-2�-��/� 
?( �A� . 

-3�?/- $��� ;/7 X�/)��� C���<� .  

-4X�/)�/� 6��( 
w O(
� . 

      4-1-4�� 	G��� . ]Av �
%�+ �+�,�� 

-1� �z ������ '� #U������ $���!� .�?)��  

-25
"��� ¤�A K�,9 $���!� . 

 -3���( 
w �7
9 . 

-4�7
+�� K�,9 6� �7
+�� 8�< �z @�/G�� 8�)�� '� �F�K 0��
� . 

-5�7
+�� #O,9� @�/G�� 8�)�� �z �7
+�� 8�< 6� ��%/.��� . 

-6H=)��� �?)� `/� . 

-7�?��� �
�� . 

  5
�
���� � �+���� . 

     5-1	
,Y�� . 

         : 6���( �&+� ��7 ��/�� 

- ����� �&+��� 

- �?��� 5
"� X�G� � �7
+�� X�G� 

- :�K�� 8�< �=� #
=G�� ����� 5
"� X�G� 

- X�/)��� ���>�  

- �?��� '�O.� 8��<z 

- �?��� �7
9 8��<z 

- �?��� O(
� 

- p
�z �&+� 

- �/F���� �?��� X�/)� O(
� 

- ���� �?A�
�/� �G9�
� ��F�A�G9�
��� � � 

     5-2��� .���4 

S2.6-154



SDT-WTP13-OP Revised version Issued date Page  5of 5 

 

;��� ;/7 ��U���� 
�U����� ����  

- �?��� q&,���D �-�.�� ��!�?�� 

-  �=� j�.����� �?��� 0K�24 
,��� X&� �7��  

- 
,�/� j�.����� �?��� 0K� 6���9�  

-  �=� �?��� �7
9 0K� �����24 
,��� X&� �7��  

-  @� ���.��� �?S 0K� ;"Az24  �7��
,��� X&�  

-  @� ���.��� �?S 0K� ;!$z24 
,��� X&� �7��  

- ��,���D �-�.�� ��-���� 

- Y&-�� � 
������  

- X&<�� 

- ���N��� ���,��� 

- 0O.� 0z *+� 6��� U���� :�A 

- 
��G��� 
����D �-�.�� ��-���� 

- $�
��� *�U��D �-�.�� ��-���� 

- � �G9�
�D �-�.�� ��-�����!�"�� � ������ �� 

 - ����� #$�9 6� H=)��� ��� �G9�
�� $����� ��U��  

 

SDT-WTP13-MT Revised version Issued date Page  1of 5 

 

: ��)��� H�� 

 ��$���� #���� �+��G��

�)���� 

���>��

�?��� ����� ���,� 

#��.��

SDT-WTP13-MT 

 

����� 

�?��>��� �7
+�� 6� H=)��� '�N>� ���G� � 
���� '�  �?��� '�< ���,� �!�- H�� 0z *+� 0z ¢<�  '7 #U�?7 �Z �?��� X�/)�

 ���7 #U�A �,� � �N�< �/F�� �F��( #$�� @U�
N�� '�� �
�� ^�< �2�� �?��� �
�� *>+� *+� h�\� 
������ �(Â� ;/7

 '� 0z ��( ������ '� �G��D �?�U 
w ���9 �,/G9 � �����D �
���� ���>� X�< `V>��� H�� , Y&-�� �GD � . Y&-� �7
�

 ���� �A�� ����.��� ���< ;� 
����/� $�� *?�� X�/)� �!z �?��� X�/)� mF�"� *+� � . x��U�$ ����K� � �%V>� *+�  h�\�

. �7
+�� 8�< � �?��� 0�O� �]� ��!�O.�� [�A '� *���
�� ���K� � `V>��� x�N�z 

1�!�"�� 
��G� .  

: 6��� �!�"�� 
��G� ���� 

1-1. �,")� *+� 6��� C�O9�� �z ��,�/� m)%�� #
�� . 

1-2� ) j��.��&� �,D Y������ $��)�� ��A .( ��G�� C�>3z ������ #
�� : X�] 

1-3C�O9T� �z ��,��� X&<� ��
�� .  

2�!�"�� ���! .  

    2-1����
5 �� ��� �5�@��� .  

2-1-1�?��� 0�O� . 

2-1-2�?��� '�< �?�/� . 

2-1-3?��� �7
9 8�< .�       

2-1-4�A�]���D �?��� '�< #O,9z .  

2-1-5 �/� 6� j�.��� @\�� C��,�� �w�� .�?��� �7
9 8�< 6� �?��� X�/)�  

2-1-6
������ � �D�)��� .  

  

 

2-2���
V�� ���� .  

   ;/7 �!�"�� ���! @��)�4 : 6���( X��7�� '� [��!z 

-1��G�� X&� �G9�
��� � �?A�
��� . 

-2m)%�� . 

-3m)%�� EF��! ;/7 C�>D �/)��� � H���� . 

-4D �G9�
��� '�N�� X&<�� �z Y&-�� . . ��G�� �G  

  X&<���z Y&-��� �?N�� �]� Y&-�� ���! ���)�� m)%�� � �G9�
��� � �?A�
��� H�� 0z *+�  

SDT-WTP13-MT Revised version Issued date Page  2of 5 

 

2-2-1?�VA�� X#9�� � �AU����� . 

 : 6���( 6�
� �=�D ��G� ���G��� �V�� �G9�
��� � �?A�
��� �/�7 H�� 0z *+�  

- ��/���� U����D �?��� �7
9 5
"� X�G� �V� 0z *+�  �)"�� �. 

-  ��/���� p���� 6� 
��/� �D�A �?��� �7
9 5
"� X�G� 0�=� 0z *+� 

- '�/"%>� '�< '���! 6� �?��� X�/)� '�< H�� 

- X�/)��� 6� �?�
w $��� �9�� T 

- ��,�/� 69U�� `/� �9�� T 

- $��G� 
w �F�K 0��
� ^�)� H� 

- ��/���� :���� 6� X�/)��� O(
� ;/7 B�%)�� 

- 6�
� :�� 6� 8�)�� 6� X�/)��� ���>� ;/7 B�%)�� 

- 6G?��� :���� '7 X�/)��� X���!� '�K ��O� T  

- �?�/� �
�� �9�� T  

2-2-2X#9�� . 

 C�O9�� x�N�z '=�� ��� 69U�.�� �=��� ;/7 m)%�� 
"��� T� . 6�
� �=�D ���G��� ��7 '�N� p\�� m)%�� H�� 0z *+�

0z *+� ��( �/�����  � , ������ ��< ) �,��Zz �z #�G� �( mF�"� ;/7 �C�>D �%/�.� m)%�� U�
=� 0�=� x��U�$ m)%�� H��

.( �\=Z� , �(��� ^��< �����<�  

 

2-2-3X#9�� �Q�� �%+ '�@� 	
%#�� � �

��� .  

( . ��G�� �A�� 
��.��� 
����� C�$�� �]� �?��>� 
V! �,9� ;/7 C�>D H���� �/�7 H�� ���! ����D �?A U���� :�A 
D�� jO/� ��

. U���� :�A X&<� jK&�� �A��� �+��� �!�"�� 

 #�G�/� 6��
��T� 
�G�� '� ��O� Y&-�� �7
� � 6G?� 
��� :���� '7 
=?��� `�=�� 

2-2-4X#9�� "�� Z[5�� . 

 ����� ��>� �/�7 C�>3z �?��� '�< ���G� `A��D Y����� '=�� T 0��D �,�  ��.��� *+� m)%�� �GD Y&-� �/�7 \%>� H�� ���>7�

: 6��� �GA����� Y&-�� ���!z ����� �/��?�� #O,9�� j��.��� �z ��AL��� 
������ *(
� �]� �?��� '�< �/�7 `A�� 

-  . #�%"��� �z �?)��� `V>� �z 
��  

-  
������ `V>� �z 
��   

- 0�O.�� [�A '� *���
�� ���K� '�N��� 0�O.�� ���V! 

- . `����� CO+�� �z *�
���� Y&-� 

- 5
"��� $��7 ���V! 

- z�"�� *>+�� 0�Z��� #$�7� 

-  ���G� X&<� 

 3� .�!�"�� ���!z �GD 6G?� 
��� :���� Y&-   

SDT-WTP13-MT Revised version Issued date Page  3of 5 

 

 3-1 ([+ � ��U���� 	G������� 

�� �GA����� �G?� 
��� [�����: 6���( ��
G� 

- �?��� �
�� 

- 0��
��� �7
9 X�G� 6� H=)��� j�7 

-   ��/���� 5
"��� X�G� '7 �?��� X�/)� 5
"� X�G� #$��K 

- ��/���� 5
"��� X�G� '7 �?��� X�/)� 5
"� X�G� m�! 

- �?��� '�< j�7 

-  '�)�� ���! ;�� �?��� X�/)� X�-� j�7 

- '�< #O,9� �?��� X�/)� X�-� j�7 �?��� 8�< '� �?��� 

- �?��� 0�O� '� �?��� 8�< ;�� �?��� X�/)� X�-� j�7 

-  �?��� X�/)� �-�� C�>3z $��G� 
w �A� 

- �?��� '�< #O,9MD �)/��� 8�)�� � �7
+�� 8�< � �?��� 0�O� '� 6G?� 
w 0��
�  

    4
�
���� � �&+��� .  

     4-1 .$[,Y��   

6��� ;/7 �&+��� ���� : 

4-1-1��(����� � �AU����� �Q�� .  

: ������ ���,��� �G9�
� � �?A�
� H�� 0z *+� 

- �?��� 0�O�  

- �?��� '�< �?�/�  

- �?��� �7
9 8�<  

-  �?��� '�< #O,9z  

-  
������ � �D�)���            

: ;����� ;/7 �G9�
��� � �?A�
��� �&+� ����� 

- �?��� 0�O� 

- �9U�.�� ���)�� 

-  �
w � �
���� , �(Â��� 

- p
�z 
-�>7  

- �?��� '�< �?�/� 

- �9U�.�� ���)�� 

-  �
w � �
���� , �(Â��� 

- p
�z 
-�>7  

SDT-WTP13-MT Revised version Issued date Page  4of 5 

 

- �?��� �7
9 8�< 

- �9U�.�� ���)�� 

- �
w � �
���� , �(Â��� 

- p
�z 
-�>7 

                - �?��� '�< #O,9z 

- �9U�.�� ���)�� 

- 
���� , �(Â����
w � �  

- �)/��� 8�)/� X����� �?)�� �
���� :!�� 

- p
�z 
-�>7 

- 
������ � �D�)��� 

- �?��� X�/)� �
�� 

- 
������ 6� �&-��� �<z :/� 

- p
�z 
-�>7 

 : 6���( �G9�
��� � �?A�
��� �GD Y&-�� X��7z �&+� ���� 

- X&<� � Y&-� , �?� '� Y&-�� X��7z EF��! 

- 5���� �)/��� 8�)/� #
=�� U�?>"��D X����� �?)� :�� 

- H�
� '� Y&-�� X��7z EF��! 

-  ��,��� HAU '�N�� CO+�� H�� � ��,��� H�� 

- �����
�� � Y�/��D ��,��� CO9 0�=�D ��&7  

- Y&-�� *?� 

- Y&-�� k�U�� 

- Y&-�� X��7z '7 X�y���� m.��� H�� 

 <T� X��7z �&+� ���� ��(" X&<� " ;�� " Y&-� " ��/( 
��D '=�� �+���� �����)��� �%! X& 

4-1-2X#9�� �Q�� .  

 ������D���� �G9�
���� �?A�
��� EF��! �&+� ��!�=� �%! m)%�� �&+�  

4-2������ .  

: ;��� 
�U����� ���� 

4-2-1$�
5�%� ����� . 

-1�ZM��� . 

- X&<�� �z Y&-�� 

-  :��D ��F�A��)��� 6� 0O.� 0z *+� 6��� U���� 

SDT-WTP13-MT Revised version Issued date Page  5of 5 

 

- �/�=��� X��7©� 

- �<
����� #���+�� ������ C�O9©� 

-2j�V>�� �z ��,��� 
���� . 

- p
�z ��%-��� � $����� , �G��� 
�� 

-  ��,� ����� 

- j�V>�� �z ��,��� ���G� 

- ��K&�� �<
����� �F�A��� �!�"�� 

4-2-2���
V�� ���� ����� . 

-1@�>��� 
�
���� . 

- ��,� �( X&<� � Y&-� 

- ^$��)�� � �(����� 

- �F�A��� �!�"�� EF��! 

- �>��� X&� ���.����� U���� :��D ��F�A 

               -2^$��)�� � �(����� *>+�� 6F�A��� C�
9�� . 

 

SDT-WTP13 

O & M schedule 

Revised version Issued date Page  1of 1 

 

 

�!�"�� � ������ X��9 

�"���� ���  ��� /��(�����

$��9�� 

����  �+�A��?��>
3 

4��> 

6 

4��> 
?�@� 

 HY2

�(�#�� 

1 .�%Q�Y�� �A��� :�~K  

1-1 . @\�� 0�O.�� 6� �F���� ���>� �G9�
�

6���<T� � j�.� 
 

      

1-2.
�� �G9�
��  �D�)�� � ��!�O.��        

1-3 .0�O.�� ���$ ��%/.��� �G9�
�       

1-4. � z�- '� ������ '� 0�O.�� m)�

��%/.�

       

1-5 .�(Â��� '� �U�.�� '� 0�O.�� m)�       

1-6 .�/F���� �?��� ��%-��� m)�       

2�A��� *�2 �A�%� .

2-1 ��O�� �
�� �G9�
�       

2-2 ������ '� �?�/��� m)� z�"�� �9� '�       

2-3 �U�.�� '� �?�/��� m)� �9� '� z�-       

2-4 5
"��� ���       

2-5 '�)�� X�G� �?�       

2-6  #U�
< �9U$ � ��K�O�Z� , ���-�

U������ � �?�/���

       

2-7 �?�/��� '� �
��       

2-8 #
��G�       

3- �?��� X�/)� �&A

3-1 `�2�+��� � $���G�� `/�       

3-2 H)���� ��K �
��       

3-3 ��-� #U�
< �9U$ � ��K�O�Z� , �

U������ � �?�/���

       

3-4 $���G��D �?�
w $��� 	�"���       

4- �D�)��� � 
������

4-1 �
�� � `/�       

4-2 #U������ ���$ $���!�       

 

: ��)��� H�� 

 #���� �+��G�� �<&��� ��>�

�)���� 

0��>7

     �?��� '�< ���,�  

#��.��

. 

SDT-WTP12-OP 

`/��� [�! 

�!�- � ���� X��9 

`/���

         ���
V��� 	
���� M�"(  

`/��� HAU

SDT-WTP13-OPSC-01

SDT-WTP13-OPFC-01 Revised version Issued date Page  1of 2 

1 1�2�� .

��3�� ��� '� �4���� ����&� 5������ '���	��� ��&��� �68 ���  

2������� .

��3�� ��� ���4 '� �4���� �������� ����&�� 

1������ .�  

 
��&0

: ������ �	� 

 ����	�� ������

����	�� 
�����

��3��� 

��3�� �"� ���)�  -  �"��� ��� �� !�����


��&��

SDT-WTP13-OPFC-01

�  �; ����< / *) 5����� *��� �; �� ��4?���3 ( ��� /. �.� A�(���� 1��1

. �.� A�(���� 1��2  

 
��&1 -1

*��� '��� 
�4��� C����� ������ ���

���"�� �������� ����

����� �������� ����

(�	 ) ����� 1�� '� *������ -�	�� �� �4?���  

 �3�� ���<4 �� �4?��� ���&�	��� �

 �.� 1��1

 �.� 1��2

 �.� 1��3   

 
��&1 -2

(���$"� �; ����$�) ����� 1��� �"����� D������ #���; �����

   �.� 1��1  

 �.� 1��2  

 �.� 1��3

 
��&1 -3

(���$"� �; ����$�) A�(���� 1�� *�� D������ #���; �����

.
��&2 ����� �����

SDT-WTP13-OPFC-01 Revised version Issued date Page  2of 2 

 

���"��� 
(); D���� E

�4���� 5�8 A��

( �) ��3�� 5��� *���3 ���	 /

: 5����� *��� D��.

( �) 5����� ���� 
���.3 ���	/

5����� *��� ���2�� �4����

 �4���� 5����� *��� ���

F��&�� D��� E�� ��	� ���2�

*.�<��� � %��� �)� �4���� ��3�� �"� ���)� ����� 

 
��& 3

�) ����� 5��� *��� -�	�3  ��3�� 5��� *���� ��	����  (���	 /

5�)�	���

�)��	� -� '��� ���3G�

 -  *��� , 
�4��� C����� 5��� *���

����� 5���

 %6�� ��3�� *���� (�4�� � ���<4

H� ����� ���	

 

1
�4��� C����� 5��� *��� .

Q � ) 5����� *��� '���I :3�;(���/(J/*)

2��3�� ��� 5��� *��� .

V � ) 5����� *��� '���I :3(���/

  

��3�� ��� 
��	�� K�� ��3�� ��� D���� � F��&�� D��� E��

��3�� �"� 
()G ��3�� ��� D���� � F��&�� D��� E��

��3�� �"� 
()?� 5����� ���� 
���. �� �4?���

S2.6-155



SDT-WTP17-01 OP Revised version Issued date Page  1of 3 

 

 

 

 

- ������� �,+�� Y��%�11KV T�( ��&� '� 0�=��: 6� 

 HAU �/�1  : �
�" HAU X�)���1 :�K���� �<�� @\�� @\�� ")R.W.L.V.P.S.B(  

 HAU �/�2 :  �
�" HAU X�)���1 :�K���� �<�� @\�� @\�� ")T.W.L.V.P.S.B.No.1 (  

 HAU �/�3  : �
�" HAU X�)���1 :�K���� �<�� @\�� @\�� "  )T.W.L.V.P.S.B.No.2(  

 HAU �/�4 @\�� : " HAU1"  

 HAU �/�5  :6/%��� �D�
�� 

 HAU �/�6 : @�/G�� �D�
�� 

 HAU �/�7  : �
�" HAU X�)���2 :�K���� �<�� @\�� @\�� "  )T.W.L.V.P.S.B.No.1 (  

 HAU �/�8  : �
�" HAU X�)���2 :�K���� �<�� @\�� @\�� "  )T.W.L.V.P.S.B.No.2 (  

 HAU �/�9  : �
�" HAU X�)���2 @\�� @\�� ")R.W.L.V.P.S.B (  

 HAU �/�10 @\�� : " HAU2"   

 

������ C�O9T� '� ���7 �/.�� 0�=�� 

�������� �,+�� #
F�$ :��A 

� �/��)��� � ���)�� �T�)��� 

���6�UT� Y��%� 

 ����)�� #O,9� � ¤���� #O,9�  

��/.�� ��U�D 

�H=)��� �>D�(  

�69U�.�� �>D�=�� H�9 

 

1.�
%���� p�[� 

�%���� �9
^��
 :  

 ������� �,+�� �<��"11  ���� �/( " HAU ����� ��\���� #�<� '� ��� �F�D
,=�� �T�)��� ��\�� '7 ���L���� 6Z

)1 HAU ����� ��\���� #�<� �z (2 

�>7 �F�D
,=�� �A���� j�V! 6�)� �!z ��(  ^��<�T�)��� 6� 6F�D
,( ��7 @z ..  

. 

g�K)� $�
%���� *
� �U[���  

� �,!��Z �U�$ *G/�D
� �!� �
V! �� 'D  ��\���� #�<� @z .�T�)���� ���� 6� M�� ������� �,+�� �<�� @$L� �A

 [���!� ;��T�$��� �� �\ @��/� �/( �z �FO9 `A� ;�� @$L.. ��)  

 

                   : ��)��� H��

 �+��G�� ��$���� ��)�

#���� 

Title of SOP: 

������� �,+�� �<�� (M.V.P) 

            

SOP TAG No. 

SDT-WTP17-01 OP 

Issued  Developed by  :A����  

Revised  Approved by  :A����  

SDT-WTP17-01 OP Revised version Issued date Page  2of 3 

 

	
���� �
���� 
 " ������� �,+�� �<�� ���� �/�711  ;/7 ���G� " ���� �/( 

 3-1. ?j���� 8��� *+ !�"�)� ���� : 

 ;/7 ������� �,+�� �<�� ���� ���G�. 

 ���
V�� M�"( :  

�!�"�� X��9 :� 8U�G�� T� *+� #U��.��� ������ ��� 

 

 ¢[� £�@F ]/K ]����� "�,�� �2�� 	
�������� �#@�� �%+ �(4"���   

1." HAU @\����1" HAU @\���� � X��<T� ��� "26���<� " 

2." 0��\���� &(1�2X��<T� 0���� " 

3." HAU @\����2" HAU @\���� � X��<T� ��� "16���<� " 

 

 

 �U4 ��j��� �"2�1 ]�����  �U4 ��j��� �"2�2 

1 ����  ����  5���� 

2 ����  5���� ����  

3 5���� ����  ����  

 

4- �!���� C��n�� �� 	
����� 

-G� ��$�G�� 5�
V�� 6� ������ HAU ��\���� #�<� '� ���" C�D
,=�� �(
S '� ��)�/� �A���� 
��� 6>1  #�<� ��

 HAU ��\����2 " 

  

- 	
���� �/K �

�� $�'��(�  

#���+�� ��.�� � ���)�� ������ ��� ;/7 ��C�
9T� �\Z ���G�  

M�¨��� 	
A� �%+ :  

�  �/6�� *� �

���1  �/6�� ���2:  

1. 5����6/%��� �D�
�� 

2- �@\���� ���  HAU2 

� �/6�� *� �

���1 �/6�� ���  

- 5����@\���� ����  HAU1  

2- @\���� ����  HAU2 

�   �/6�� *� �

���2  �/6�� ���3 

     1-   5����@\����  HAU1  

SDT-WTP17-01 OP Revised version Issued date Page  3of 3 

 

2- 6/%��� �D�
�� ����  

: �n2[�  

 @\���� ���� 5���� �>7 ��� ������ ��� 
�� H�� ���� ��� 
�� 0T)��� ���� 5���� ;�� @$L� �A �����. 

5- ��!�+ �
��� C��n�� �� 	
����:  

5�
V�� 
��� ��$�7�6>G 	&w� ���\���� ������ ������ '� �A���� 
��� H� XO. 

C�
9� ���)�� �\Z 6��� � �������6����� �)>�� ;/7 0�=:   

1-#
F���� :��A 5���� '� �(M�  ���\��/�  

2-  ���� 6� z�D� X� ��C�
9T ��?� ������SOP  ��������D �-�.��  

 

SDT-WTP17-01MT Revised version Issued date Page  1of 7 

 

                       : ��)��� H�� 

#���� �+��G�� ��$���� ��)� 

Title 

M.V Switch Gear  

SOP TAG No. 

SDT-WTP17-01 MT 

 

Issued  Developed by  :A����   

�G9�
�  Approved by  :A����   

 

1- ���
V�� �
����  
  "�� X��+� ���� C�D
,=�� �(
S �?A '� �!�"�� C�
9� 6�?>� �!�SDT-WTP17-01 MT  

 

2 - ���
V�� M��+� 
  �%��� C�
9� 6�?>����� m)%����?A�
� �?��T�� �+�����U X��?��T� �  X� ;/7 B�%)/�Switch gear   �GD 6��� ����(

�� �/�7m)%  

 

-�"�� X��7� @��)�: 6�T� ;/7 �! 

��+���� � �?A�
��� 

��%����� U���� :�A 
�� 

�>��
�� �!�"��� 

 

1.2  	
,Y�� � �AU����� 

�� �����m)% 6���� @
"?��  �\Z ���
�� .#�<�/� ���G�� �V<&�������>�� �+��  C�>3z #
�� :�+� �>G�

��
-�>G  6����< ;/7 H=) ���#�<��� �� �
?�z ����� �]��A����� ��(���� ... 

 C�
9� 6�?>����� �-
�����
��� 	�U�©� ���� �+�� SDT-WTP17-01 QC01.  

  

  

2.2 �9���� 4�
��� 3/U �

�� 

�� '=�� ����>��  �%�� �+�� '� ��!�D �/)� X&� ' ¤�>,��� �!�"U
�� 0� �!�"�� �D�/���� ))"��� � ��

� C�O9�� X��?��� �z Y&-��%����*+� . 
���� 0�  U���� :�A Ç����,D ;-� :����� �\,D �-�.��� " X�switch gear  "

 6�0K�.� �����) 0z 6�?>� .�\�L *+� ��F���� �\Z 6� �9�� 6��� U���� :�A 0� U�?�7T� 6�  #
�%� �ZÈ�
S H�� 0z

 0K�.� 6� #
���� 0�=�� �>G���)��� .#�<�� #
� ��K&��  

 

3.2 �
@
����� ���
V�� 

       0�=��7��+� '� �>��
�� �!�"��� `>"� 6��� ��$
%�� ����.�� '� �!� �� 6�?>�,D j���  ��( �>G� ��
�� 6�

 �!�"�� X��9 6� ���� �ZSDT-WTP17-01 MT. 

 

3��4���� .  

  

1.3 �
@
����� ���
V�� �����:  

6�?>��  H�� 0�  �=�/� ���� �!�"�� 6>�O�� X��+/� ���� @
+� 6��� �>��
�� �!�"�� ���!z '7 É&D�� 

SDT-WTP17-QC03   

 

3-2 	G����� ¢�"2 ¡�4�� :  

SDT-WTP17-01MT Revised version Issued date Page  2of 7 

 

   

 6�?>���+�� �3�< 6��� �(����� � X&������ � ������� �,+�� �<�/ 6�Q�.�� �2��>�� �(�����D SDT-WTP17-QC04  

  

� ���,�� �(����� '� #�<�� ������� �,+�� ��<�� 6� �Z@U�
��T� �"%�� :�����  �,+�� #
F�$

������� "Trip  "M�� ^��)� �
V! �� �\Z �+�� 0z *+� .� '� [�>��� �(�����Z
"<  ;/7 .

 ��
� '7 U���� �"%D #
F���� :��A j��� #
F����D 6��7 U�� 
�� M�� ^��< �>7, X�]��� �?�

 �,>7 M�>� "#U�
S" 6D
,( ¤�A �,>7 ^�)� � ��U�?�� '7 :����� '� �(
)���� C�O9T� �"�

�� C���T� �+�� H�� 0� *+�. "K�%��" ��
,"Ç��� �"� ;/7 ��G� #U�
<�GD ��� �,�$�% .  

 

 

- X��+�� 6� #
F���� :��A �(��� �+�Ç�SDT-WTP17-01QC02  

 

 

 

 

 

 ���
V��� M�"( SDT-WTP17-01MT  

 

  ��
��� $�7 

��)��� H��  6��� 67�?�� @
,S  �(3 

U�,S

 �(6 

U�,S

@�>�  �>7

�9�)��

1. '�v���� *� "Gc�� � �2�%�� $��>B� *� "Gc��   

� ��?�� 0� '� �(M�" 0�?�On&Off��G� :������D �-�.�� "  

- 0� ��>G� 
�<T� � ��G� :����� 0� ��>G� 
N�T�

 5�A�� :�����  

 

      

1-2.  ���%�� � U���� ��$��7 '� �(M���         

1-3.   #$��G� 
w C���� @� �V<&�         

1-4   @z ±<T #�F�K #U�
< ��$�7 
w;/7  '� �%/�.� C�O9z

��<�/�  

 
      

2-  "M� }�u ]�v X#�SF6 
�T� jO� �2� ��y?G� #$�7� � "         

3- �"
( !4��� � 	
���V�� � �
��Y��� ]�4 *� "Gc�         

3-1.In the truck of the circuit breaker        

3-2 :����� ���$ 6�         

3-3  #
F���� :���� �=!�=��� C�O9T� �( H)��         

3-4  U�&D j��.���D #
F���� :��A C�O9� ;/7 '� U�?��� ���K�

C��,�� 

       

4-   *� 8�#��� M}��   

4-1  @
"?�� m)%��T �!z��7�"� �z ������ @z �9��   @z �z

�
�� U�=!�=� 

       

5- �&#�� �"2� X#�    

5-1  :�9 �G9�
��� �&-��D 6� q&���=)��� �>D�(H        

SDT-WTP17-01MT Revised version Issued date Page  3of 7 

 

 

5-2  U��/� *�
�� @� '7 `�=���9 Ç� �2� �>�M� ,         

5-3 C��,�� U�&?D `V>���          

6- ��Q�"�� 3��U ���+ M��&��         

6-1  #
F���� :���� �D�]�� CO+�� m)�        

6-2 #
F���� :���� q
)���� CO+�� m)�         

6-3  C�O9T XOG�� #�S m)�XOG��        

6-4  '� ��)�������� ��)�        

6-5  �( '� ��)�T��=!�=��� C�O9        

S
D

T
-W

T
P

1
7

-0
1

Q
C

0
1

 
R

ev
is

ed
 v

er
si

o
n

 
Is

su
ed

 d
at

e 
P

ag
e 

 
4

o
f 

7
 

 

 	

,

Y
�

� 
M
�
"(

 
(S

D
T

-W
T

P
1
7
-0

1
Q

C
0
1
):

 
 

                         

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
D

a
y

�

�

�
�

�
�

�
�

It
e

m
s

�

�
�

/
�

�
�

/
�

�
�

/
�

�
�

/
�

�
�

/
�

�
�

/
�

�
�

�
�

�
/
�

�
�

/
�

�
�

�
�

�
/
�

�
�

/
�

�
�

�
�

�
/
�

�
�

/
�

�
�

�
�

�
/
�

�
�

/
�

 �
U4

 ?
j�

� "
1

"
�

�
�

��
�
��

 
 
K

V
.

 
9 

Q
 

 
�

�
�

�
�

�
�

�
�

�
�

 �
�	

�
�

 
 
A

 
9 

Q
 

�
�

�
�

�
�

�
�

�
�

�

 �
��

�� 

��
��

 �
��

�
"
 �

	�
��
��

��
�

 "
��

��
��

� 
��

��
��

k
w

 

9 
Q

 

�
�

�
�

�
�

�
�

�
�

�

 �
��

�� 

��
��

 �
��

�
"
 �

	�
��
��

��
�

 �
	�

�� 
��

��
��

 "
��

��
��

�
k

v
a

r
 

9 
Q

 

�
�

�
�

�
�

�
�

�
�

�

 �
��

��

 
k
w

h
 

 $
��

G�
� 
�7

�

A

9 
Q

�
�

�
�

�
�

�
�

�
�

�

6
��

��
 q

&
,�

�
T

�
�

�
�

 �
U4

 ?
j�

� "
2

"
�

 �
��

��
 
K

V
.

 
9 

Q
�

�
�

�

 �
�	

�
�

 
 
A

 
9 

Q
 

�
�

�

 �
��

�� 

��
��

 �
��

�
"
 �

	�
��
��

��
�

 "
��

��
��

� 
��

��
��

k
w

 

9 
Q

 

�
�

�

 �
��

�� 

��
��

 �
��

�
"
 �

	�
��
��

��
�

 �
	�

�� 
��

��
��

 "
��

��
��

�
k

v
a

r
 

9 
Q

 

�
�

�

 �
��

��

 
k
w

h
 

 $
��

G�
� 
�7

�

A

9 
Q

�
�

�

6
��

��
 q

&
,�

�
T

�
 

�
�

�

S
D

T
-W

T
P

1
7

-Q
C

0
3

 
R

ev
is

ed
 v

er
si

o
n

 
Is

su
ed

 d
at

e 
P

ag
e 

 
5

o
f 

7
 

 

 �

@


�
�
��

� 
��

�

V

��
 �

��
��

 
(S

D
T

-W
T

P
1

7
-Q

C
0

3
):

 
 

  

it
e

m
�

n
o

.
�

��
�


V
��
 �

�
�

 
 

¡
�4

�
��

�
�

5
�
��

�
��

"6
Y

��
� 
$

��
�6

��
 �

 $
��

!)
�

�
M
�
;Y

��
� 
�

@9
��

�
M

3
M

6
M

Y
2

Y

1
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�

2
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�

3
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�

4
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�

5
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�

6
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�

7
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

 
 

8
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�

S
D

T
-W

T
P

1
7

-Q
C

0
4

 
R

ev
is

ed
 v

er
si

o
n

 
Is

su
ed

 d
at

e 
P

ag
e 

 
6

o
f 

7
 

 

	
G�

�
��

� 
¢

�
"2

 �
��

��
 
(S

D
T

-W
T

P
1
7
-Q

C
0
4
):

 

 

�
�

 �
��

�
��

�
 
(1

)
 

 �
��

�
��

�
 
(2

)
 

 �
%&

�
��

�
�

(3
)

�

�%
&�

��
� 
¢

�
"2

 ¡
�4

��
�

�
�

�
�

�
�

�%
&�

��
� 
�

5
�

�
�

�
�

�
�

�
�

M
�
%#

��
 �

 �
�A

�
)
�

�

�
�

�
�

�
�

Z
[

5
)
� 
¡

�4
��

�
�

�
�

�
�

�

 4
�


��
� 
3
/

U 
�
 $

��
�6

��

"6
Y

��
�

��
 

 
�

�
�

�
�

�

p

%

V
�

� 
8

��
�

 
 

�
�

�
�

�
�

M
�
;Y

��
� 
��

"�
��

�
�

�
�

�
�

 
 

S2.6-156



S
D

T
-W

T
P

1
7

-0
1

Q
C

0
2

 
R

ev
is

ed
 v

er
si

o
n

 
Is

su
ed

 d
at

e 
P

ag
e 

 
7

o
f 

7
 

 

 
C

.B
. 

 �
�
��

"2
 ¡

�4
�

� 
	
G�

�
��

� 
	

,

Y
�

S
D

T
-W

T
P

1
7
-0

1
Q

C
0
2
:

 
 

         

�
�

T
r
ip

�1
�

T
r
ip

�2
�

T
r
ip

�3
�

C
B

�1
�

k
�U

��
��

�
�

�
�

�
�

�

*
?�

��
�

�
�

�
�

C
B

�2
�

k
�U

��
��

�
�

�
�

�
�

�

*
?�

��
�

�
�

�
�

C
B

�3
�

k
�U

��
��

�
�

�
�

�
�

�

*
?�

��
�

�
�

�
�

�
�

C
B

�4
�

k
�U

��
��

�
�

�
�

�
�

�

*
?�

��
�

�
�

�
�

�
�

C
B

�5
�

k
�U

��
��

�
�

�
�

�
�

�

*
?�

��
�

�
�

�
�

�
�

C
B

�6
�

k
�U

��
��

�
�

�
�

�
�

�

*
?�

��
�

�
�

�
�

�
�

C
B

�7
�

k
�U

��
��

�
�

�
�

�
�

�

*
?�

��
�

�
�

�
�

�
�

C
B

�8
�

k
�U

��
��

�
�

�
�

�
�

�

*
?�

��
�

�
�

�
�

�
�

C
B

�9
�

k
�U

��
��

�
�

�
�

 
 

�
 

 

*
?�

��
 

 
�

�
�

�
�

�

SDT-WTP17-02 OP Revised version Issued date Page  1of 4 

 

                       : ��)��� H�� 

#���� �+��G�� ��$���� ��)�  

Title 

�A���� �T�)� 

 

SOP TAG No. 

SDT-WTP17-02OP 

 

Issued   Developed by  :A����  

Revised  Approved by  :A����   

 

1 -�������  

- "(�� �
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                      : ��)��� H��

#���� �+��G�� ��$���� ��)�  

0��>G��

�U����� ���� 

SOP TAG No. 

SDT-WTP17-03OP 

 

1 -�/�G�� ��&� 

1-1�
%���� �9
^�  

- U����� ���� �A���� ��$���� #�<� 6Z �,C�D
,=�� [���!� ���< 6� �U����� ���� �%B� 6Z 
���  �A����

�� �F�D
,=����) ����� �+��G�, Z �U����� ���� '� 8
����  '�M� ��� T #��� �F�D
,=�� �A����'7  ����

�����)  �
��� ��� ���!���)��� '�.  

 

 

2-1 g�K)� $�
%���� *
� �U[���  

-�� 6��)�� ����� 6��50° � �D�/���� �A���� '���)�/ � �z ����/� U
N�� *>+� �9z '�#�<� �D
,=��C  6�

����)�. 

2 - ������ 
��G� :  

2-1 	
���� ����� :  

� �U��� �����.@���� ������ ��
� '7 ��G 

�6F�D
,=�� U���� [���!� �]� ��U����� �T�< '� ���< '7 `�=�� �GD z�?� `A�� � ���� �U����� ����  '7

��
� ���?���  5����"- "����  �/���� H=)� �<�� �z ������ 6� 

2-2  "5��� !�@����%/���:   

-: 6/� ��( ������ ���� X&� �D�/���� �-
�� $�>D 

������� �U�� '� '�������� �,+�� � �A���� 

������ ��
?� ��� � #U�
< 

�5���T� � z�?�� '�K 

 

� ����?�� '� .. �?�
�� :p�"A �7
� ;�10 36!��  

 �?�
�� : ��)� ;"A�10 6!��3  

 �?�
��: 6/=�� '�O��20 �!�3  

���� �7
�0�U� 

 

2-3 ��m)% @U����  

� *>+� �9z '�^��< M�� ���� � �%B� '� ��)��� 6�?>� ��U����� ���< 6��A$  ������ m)%�� ��
� '7

@U���� C�
9� 6�?>�� .m)%��  '� 
](z30 
� '7 ��A$6�Z� ��)� �z 6/G%�� ��)��� ��. 

 

2 -������ ���<  

3-1 '"A�� ������ $�'��(��  
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3-1 -1 z�?��  

�
9T��U����� ���� z�?� ���G�� ��C .6����� 6!�?�� H�
�� 6� '?� �Z ��(  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

   

3-1-2 : ������ 5����  

-6���T� �ZU�"� ;�� C�D
,=�� ���)� � �U����� ���� ���� `A��, 6���T� �A���� U�"� #$�G��� �GD  

 

3-1 -2-1  ������ 5���T ���G�� ��C�
9T�:  

1.A��+�U�� X��<T� ` 

2.X�)��� #
F�$ :��A �-�� � c%.>��� �,+�� �<�� 6� $�9���� ������ #
F�$ :��A �"�� 

3.������ �<�� 6� ������ #
F�$ :��A �"�� 

4.7 B�%)�� �F�A$ #�G� �������� ���� ;/:� .�,����� �?A $
?� ��)��� j�7 

5. `A�������� 

6.5���T� �A� �+� 

 

3-1 -2-2 2 �� C���)��<4��/�� �� :   

6� 5�
B �z �U����� ���< 
w   �G?�������� ���� C�>3z ^�) '=��� �5����  ������ ��
� '7���?��� 5���� 

 

3-2 !�U��� *�~6� 7�n� :  

� ���)  '�����)� .q
)�'���K� �q
)�����0�O.
����6 ��
?��� ��� p�����  

1- ����/� 6�F
�� #
F���� :��A 5���� '� �(M� 
2- -  �%"D �&7z #U�(\��� $�>?�� '� ��)��� 6�?>��

 �$��G��� ��U�$�U����� ���)� . 
 
 

�SU������ z�D ��
� '7 q
)��� #�<� �6D
,=��"�U����"  

1- :���D ������ �<�� 6� $�9���� ������ #
F�$ :��A �-��
c%.>��� �,+�� �<�� 6� $�9���� ������ #
F�$ 

2- �<T� �-�� 6� z�?���+�U�� X�  
3- �D�/���� ���/� ������ U�� K��+� j�7 '� �(M��� 
4-  Q�.�� #U���� ���G� � $$
��� � �,+�� � U���� �+��

������D 

 


N)��� 

z�D ���� q
)���  

q
)��� X�GS� 

�D�/���� ��%/�� 

X��<T� �-�� 

1-  ������ '� �U�.�� �,+�� � U���� ��)� '� �(M���

 �D�/���� H�/� 
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 ��!�O� �,��� �U����� ����� $�A�/�/��� #
�%� ���� �U����� ���� */��� .'G� ����  �]� ��U����� ���< ��

���� [���!� *+� �h�\� ���� ._9�%��� 6F�D
,=�� U� $�A� ��!�O� �9�� 0�>D ;�� ����� 6Z� . �U����� ����'�� 6��� �

67�?�� 0�O� 6Z �  0�O�@
,S X&� '� � $�A��� 
���,  X�]��� �?� ;/7 � , �A� ���� :A����� '� #��� ������3 

� X&� ��7��U���� [���!. '�O.� �G� ��0�O. @
,��� 90  #��� �Z @\�� ��7��30  .$�A��� 0O.� �'�O.��� j��� ����

 '� '�O.� �G� $�9� 6���� 0�O.�� H3 .���� 0�O� ;�� $�A��� ��! H��21  #��� �Z @\�� ��7��7  �'�O.� j��� j��z

.�U����� ������� $�A��� 
����  

 

3-3 : �"A�� 7�n�  

 q
)��� #�<���D ��§ �����D ��Gz  .�F�D
,(�\Z '� �A���� U�"� � h�\�� .��U��?�� �Z ����$�9� */��  ;/7 m)�

;/7 @U�$ �!�"�� ��F�A 6� '?� �Z ��( ��U��?�� ')S .. 

 

3 -�G?�
w 5�
B 6� ������ : 

4-1 �GA����� ������ C���� � �(�����   

(1) ?�� ��§ 6� �/�z�  

(2) ��/���� ;�� �"� H� U������ ��%� 

(3) ������ '� �9U�.�� �A���� 6� m�!  

(4) q
)��� ;/7 #�F�K #U�
<  

(5) q
)�/� _9�%� `A��  

(6) (j$�G�� K���� '� 6G?� 
w 0��) 6G?� 
w j$�7 
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4-2 : �,9&7 	
� � ��?�T� � �(�����  

 M�"(1  <4��/�� "���� 	
���� '�/K�  

No. �GA����� �(�����  *?��� T�Y&-  

1 z�?�� ��� 6� �/�  

�N%.>� ��U��?��   ��U��?�� ')S  

U������ ���� z�D 6� �/� ���G��� X��?��� �� Y&-� 

1($�A��� 6� m�! 

2(C��Z $�9� $�A��� #U���� 6� 

1($�A��� ���O� 

2(C��,�� 	&�� 

H=)��� #�<� 6� �/� H=)��� #�<� X��?��� �� Y&-�  

2 
�� �"� H� U������ ��%� ;

��/����  

$�A��� �S
� $���!�  $�A��� �S
� `V>� � 5
- 

 '�< �.N� � 6D
,=�� H=)��� j�V! 6� �/�
$�A���  

 X��?��� �� '�)�� �.N� � H=)��� m)�
���G��� 

$�A��� �.N� 6� ���,���  C��,�� 	&��  

$�A��� �.N� 6� ����� �/�  $�A��� 
��  

�$U $�A� j��.���  A�� 
����#�9 �7�! �2 $�  

3 
 '� �9U�.�� �A���� 6� m�!

������ 

$�A��� �S
� $���!�  $�A��� �S
� `V>� � 5
- 

$�A��� ��\�� j�V! 6� �/�  ���G��� X��?��� �� m)� 

C��,�� 
�/� $���!� C��,�� �S
� `V>�  

 '�< �.N� � 6D
,=�� H=)��� j�V! 6� �/�
$�A���  

�)�� �.N� � H=)��� m)� X��?��� �� '
���G��� 

�?=��� ��� m�! 1(�?=��� ��/< 
�� 

2(
������ `/� �� `G� m)� 

�F�K ��<  �)- �=�D X��<T� *�
�  

4 q
)��� ;/7 #�F�K #U�
<  

�F�K ��<  �)- �=�D X��<T� *�
� 

1(��
?��� ��� m�!  

2($
?��� '� *�
�� 

1(��
?��� ��� ��( m)� 

2($
?��� X��?��� �� m)� 

1(H)���� ��K 6� m�! 

2(�$U H)�� ��K j��.��� 

3(H)���� $��� ��\�� 6� �/� 

1(H)���� ��K _/� #�7� 

2(#�9 �7�! �2 H)�� ��K j��.��� 

3( ��\�� �.N� X��?��� �� m)�
H)��� 

5 U����/� _9�%� `A��  

$�A� $�9� j�7  $�A���D ���O���  

$�A��� #U���� 6� ���,���  C��,�� 	&��  

 �/�6D
,=�� H=)��� j�V! 6�  H=)��� j�V! X��?��� 

6 
 
w 0��) 6G?� 
w j$�7

(j$�G�� K���� '� 6G?� 

`%� ��< �� �F�K ��<  �)- �=�D ��)�� *�
�  

>� #$�9 �2 $�A� j��.����N%. ���7 #$�9 �2 $�A� j��.��� 

1(H)��� 6� m�! 

2(H)��� ��\�� ��� m�! 

1(H)��� �y?G� #$�7� 

2(� �� m)��� k� #U���� 
�H)� 

: �n2[�  
 H�� 0z *+�X&� �(����� �\Z '7 `�=�� m)%�� @U������� '7 `�=�� H� 0z ���< 6� . �(�� � �A� �
Az 6� �,�+��G� 6�?>�

.�U����� ���)� �$��G��� '=��  
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                      : ��)��� H��

 �+��G�� ��$���� ��)�

#����  

Title  

CpU����� �T�)� 

SOP TAG No.  

SDT-WTP17-03MT 

 

1 -������ ��!�=� 

) '>3� '� ������ 0�=��2 ( '� ��F
�� ��!�=���" #�<����� #�<� q
)���". 

 ����7 #�7����� ��!�=� ����������� ����./� ������ ��V!��: 

�$�A��� ��\�� j�V! 

�H)��� ��\�� j�V! 

�z�?�� ��� "�U����" 

�j$�G�� j�V! "0��=Ç���" 

����� 0��
� ��
?� j�V!� 

 

- :�A" ����<T� � ��F
�� ��!�=�/� �U����� ����� �!�"�� H�� 0� *+�."U����  

 

2 -�!�"�� 
��G�  

 *� H��*(
  �_9�%��� 6F�D
,=�� U���� [���!� �]� ��U����� ���)� �$��G��� �U����� ���� � �A���� 
���

�&7z #U�(\��� ���)�� 6� �>��� #O,9��� ���G�/� �F�D
,=�� ..  

 * 0�� h�\�� �U����� ����HZ� '� �<���)��� �� � *>+��#$��O� ^U��=�� �z ^$��)�� 6� ..   

 *z 0z '� Hw
�� ;/7�U����� ������/� �!�"�� X��7  Ç� �,!� ��, Ç� ��
�/�7 ������  6��� 6� �G?� ���)

��)��� ��U���� �!�"��� � 6� ������ ���G� '� 
](z �D�/���� �9z '� ��G?� ���)��)� j�,���  ���< 6�

�U����� .. 

3 - �!�"�� ���!  

/=��� � @U���� m)%�� $�9� */����)- �=�D ������ ��G� ;�< `  �!�"�� 6>G� �>Z ���! ��( �!�"�� ���!,

.. ��U����  

�! 0�=�� '� �!�"�� ��'� '7�! :6/� ��( ��G�� ��!�=�  

 (1) 6���� 69U�.�� m)%��  

(2) m)%�� @U����  

 

3-1 m)%�� �!�"�� �  

m)%�� $�>D 6����� X��+��D ���� ��( �!�"�� � :  
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 X��91  �!�"�� �  �%��� ��F�A 

`>"��� m)%�� j�V! m)%�� �>D 

  m)%�� U
=� 

6��� 67�?�� 
          `/=���  

p
,S 6 U�,S p�>� 

@$�G�� m)%��  Appearance `/���  ��     

��O�� �
��  �     

����� �
��  �     

�G� ���.�� 0�O� 6� $�A��� �     

���G�� ���)�� @$�7 
w K�O�Z�     �  

��$�7 
w �)F�U     �  

��$�7 
w C����    �  

��$�7 
w #U�
<     �  

��$�7 
w ��%�    �  

@$�7 
w ���     �  

������ ��7�� $�7    �  

z�?�� ��� "�U����"  ��U��?�� �G� m)�   �    

�/F���� ��U��?/� ��U��?�� X�/)� ���]( m)�    �   

jO� �2� _/��� #$�7� �, ��U��?�� X�/)� ���>� m)�   �   

Y&�� @z ���K� 
���� ;/7 �!�=� .��U��?��    �   

 �D�(� ��U��?�� �&D�( '� ��)����@$L.   �   

=�� �-�� '� ��)��� ��U��?�� 'D �D �(
)�� �$�D.   �   

��U��?�� '<�S '� E��>�� �,+��� ��&� '� ��)���.   �   

$�A��� ��\�� j�V!  $�A��� �G�     �  

@$�7 
w k� X�G�    �  
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3-1-3  j�����?�� ��>+>�
D '�< #�<� 5����)  �,/��� #$�7� h�2 �GD � '�O�� '� �
�%� ��)��� 5����(   

��>+>�
D '�< ��
�� ���( `A� ^�)� �� x�U$�! , #$�7  '�< ��
� `A�� �>7 �D�/�� ����.�� �\Z '=� � , j�����?��

.M�>��� Y&-� �� j�����?�� ��>+>�
D  

. ��)��� 5���� �?A 
������ � ���$T� `V>� H,��� '�� 
](� �� 
,S #��� ��)��� `A�� �>7  

�'�O�� '� �/��� #
�%� ��)��� 5���� �?A  

)1(X�-�/� j�����?�� ��>+>�
D 0�O� �<��� X�/)�/� ���>� �A� 6��

)2(j�����?�� ��>+>�
D '�< 5����

)3(�D�)��� � 
������ , '�)�� �?�/� , 0�O.�� ���$ `V>�

)4( ��?�/��� '7 C�D
,=�� :�A

)5(�D�)��� :�9 �/w

������� X��=��� �?A  

)1(�D�)��� :�9 ���

)2( j�����?�� ��>+>�
D '�< ��?�/� �?������� �?A

)3( X�/)� 
N)� ����� C�$� j�����?�� ��>+>�
D

)4( '�)�� ���� C�D

  

3-2  @
"?�� m)%�� � �?A�
���  

 �?A�
��� $$
� � �-�%� , j�����?�� ��>+>�
?� �))"�� �7
+�� �(M� �9� '� H�� 0� *+� @
"?�� m)%�� � �?A�
���

. �!�"�� � ������ X���9 6� ��
� 0�=� 0� *+� m)%�� �  

)1(�?�� ��>+>�
D X�/)� 0�O�j����  

�0�O� �( 6� X�/)��� ���>�  

��&-��� C�O9� � �D�)��� , 0�O.�� '� �
��  

��(M��� � 69U�.�� `/���  

  

)2( j�����?�� ��>+>�
D '�< #�<�  

�'�)�� ���� X�G�  
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��?�/��� '� j�����?�� ��>+>�
D �
��  

��(M��� � 69U�.�� `/���

)3(�D�)��� � 
������

��&-��� � �D�)��� '� �
��  

�.�� `/����(M��� � 69U�

3-3 ��)��� 6� H=)�/� ������ �����  

 H=)��� *+� 6��� 
-�>G��.x����� �N?>�� ���G� ��
� '7 �D H=)��� H�� �\Z � '�)�� ���� X�G� 6Z �,D  

 ���< ��
� '7 �A��� '� ��)��� H�� � x��U�$ �")� H�� 0� *+� '=� � ��?A�
� '=�� T j�����?�� ��>+>�
D ���� X�G�

 '� 
?(� 	U�%�� 0�( 0� , '�F�
A 'D 	
%�� � 0�O.�� ���>� � �?�/�/� '�)�� X�G�D ���)��� q&,��T� 'D �� 	
%��

10% .#
��G��� H��D 6��� m)%�� �\Z � 
�T� jO/��� �2� H,� �!�"�� ��7 � ���>��� '?� � �?�/��� '� ��)��� *+�  

4- �G?� 
��� 5�
V�� �)� ������

����: 6/� ��( 6Z �,��/< � �GA����� �(�  

)1(q
����� ���>�� 6� �(���

��
���� �V<&�  

��(M��� � 69U�.�� `/��� �V<&�  

)2('�O.��� ���! 6� �(���

� j�����?�� ��>+>�
D X�/)�� 
��,�  

�'�O.��� H+)� @$��7� 
w m�!  

)3('�)�� �?� � ���G� 6� �(���

��?)��� �� #U������ ���$ $���!�  

� 6� $���!�¤���� K�,9  

�6��( 
w '�<  

� 0�O.�� 6/7� '� 
��,�  

�H=)��� �?)� `/�  

�j�����?�� ��>+>�
D 6� m�!

  

5- �+���� � 
�U���

5-1- 
�U�����  

 6�T� 6/7 
�U����� @��)� 0� *+�  
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)1( ���� 
�U���

� j�����?�� ��>+>�
?� ������ X�G� � '�)�� X�G�  

� X�/)��� ���>�  

�?�� ��>+>�
D '�O.� 0�O� j�����  

)2(@
�� 
�U���  

�X�/)��� O(
�  

������ m)%�� � �?A�
�/� m)� ��F�A  

  

5-2 
�U�����  

 6�T� 6/7 
�U����� @��)� 0� *+�  

)1( j�����?�� ��>+>�
D q&,���  

� �( X&� ���.����� ��>+>�
?�� ��(24 �7��  

�
,S X&� ���.����� ��>+>�
?�� ��(  

)2( ��)�/� ��-��  

�� � �ZM��� X��7�'�)��  

�Y&-�  

�
��  

�@
�� ���)� 6/7 ���>�� �?��  

��w :�A #�9���� 0�=� 0� *+� U  

)3(
��G��� ���G�D ��-��  

)4(Q�.ST� *�U��D ��-��  

)5(�!�"�� � ������ X��9 6� 
V>�� #$�7�D ��-��  

)6( #���� #$�+D H=)��� ��� 6� 
V>/� ��K&�� $����� 
���  
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1.5�,��

 j�����?�� ��>+>�
D '�< ��
� ���� ����� ��
G� 
��� 6D��!T� ��.��� �\Z 

2.�?����

/� ��K&�� ����.�� j�����?�� ��>+>�
D '�< 6� H=)�  

3.
N)���

 


%- #��.��

 ��)��� H�� 
 ���)�� ���KT @O9 ��)�

O>+>��� �

0��>G��

j�����?�� ��>+>�
D '�< ��
�  –  

 j�����?�� ��>+>�
D '�< 6� H=)���

#��.��
GZY-IMRP12-OPFC-01 

j �� ^/X #
=G�� #���� ���� X�G� '� �(M���
3

^/ 
y?�� #�� 5
"� ¤�A K�,9

 

 

������ 6� ��?�/��� $�7 '� ��)���

 #��.��1-1  

 

0�O.�� 6� ��>+>�
?�� ���>� '� ��)���   HAU 0�O�1  

 HAU 0�O�2  

 #��.��1-2  

 

(��/�� �� �<��%�)�D�)��� :�� '� ��)���  

 #��.��2 – '�)�� C�D

 

'�)�� �?�/�D ��)��� �D�)��� ��� 

H=)��� �?� 

j j�����?�� ��>+>�
D ���� X�G�
3

�7��/  

������ X�G� ¤�A 

������ X�G� 
�� */� ��/���� X�G�/� ������ X�G� �?� 

 

 

 j�V! x����� �� H=)��� H�� j�����?�� ��>+>�
D '�<  
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 #���3 –  '�)�� 6� H=)���

j #�<�D j�����?�� ��>+>�
?� ��/���� '�)�� X�G� ���<
3

 �7�� /  

  

6�T� ���< '� �DT 

�  '�)�� X�G� , #���� ���� X�G� 

�  O(
� � ���]( ���< '� �DT

 j�����?�� ��>+>�
D 

� ���]=�� ______ 

 

1. #���� ���� X�G� 

Q: ������ X�G� (m
3
/day)or (L/s) 

2.  j�����?�� ��>+>�
D '�< X�G� 

V: '�)�� X�G� (m
3
/h) 

3. ��/���� ��>+>�
?�� '�< X�G� ���)� �����
�� 6�� [�9
�� 

��>+>�
?�� �� 6� '�)�� �D�)� ���  

)�� X�G� 'D �� �A&G�� ��
G�� �����
�� 6�� [�9
�� � �D�/���� '�

 '�)�� �T�G� 6� 
���� 
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Plant Name: 

?~(  

Title 

�A���� �T�)� 

SOP TAG No. 

GEZ-WTP17-01OP 

 

Issued  Developed by  :A����  

Revised  Approved by  A����:  

 

1 -: ������� 

M�#��� 	
��� �"2�� �%2�� "(�� ?~( �/#� ��  300 KVA 11/0.4 KV  

 

 

 

 

 

 

 

   

2 -�/�G�� 
3M� 

2-1 �%B� : �/�G��  

-.����j� �T�)��� 6� ��)� ���)�� @O9 11Kv ;�� 0.4KV 6��� �,?/��� ��)��� X��<� 

2-2p
�T� ��/�G�� 'D �A&G�� : 

-j�.��� �T�)��� �D
� �<�� ������� �,+�� �<�� ;�� c%.>��� �,+�� .. 

 

3 -: 	
���� �
���� 

-�N%��  �����T�)��� ���! �>7 #C�%=�� '� U�A ;"Az ��� �>7 ^�)� @\���� X�)��� D 6���)80 ��U�A '� Ë 

4 -�
�
A/�� C��n�� �� 	
���� 

1.��� ���O� H�� �G?� 5�
B �)���) D 0z '< 6� X�)� X&� '� �F�D
,=�� �A������ �������< 6� $��G��T� � 

@$�G�� ������ C�>3z ������ $�>?�� m)� *+� : 

2-  5���� #
F�$ :��A ����� �����$�9����  �<�� 6�������  

3- c%.>��� �,+�� �<�� 6� $�9���� ������ #
F�$ :��A ���� 5���� 

5-��� #
F�$ :��A ����X�) 

6-: ��$�7 
w 5�
B 6� ������ 

-0z ���< 6� 5���� =�� �A����� '� �F�D
, U�"��6����� ��/��/� ���� ����<T� �������� ���� H�� : 

1.>��� �,+�� �<�� '7 X�)��� �"� '� �(M�c%. 

2.C�D  ����6���<T� ������ ��C�
9¦� ���� 6� #U�(\���  6����� ������ ���>��� �-�.�� ��D����. 

6���T� c%.>��� �,+�� �<��

X�)��� 

@\���� 
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3.���� �F�D
,=�� #
F���� :��A ����/� �<�� 6� ������ 

4. ���� �F�D
,=�� #
F���� :��A ����/� �<�� 6� c%.>��� �,+�� 6�F
��. 

5.�+�U�� X��<T� �-�� 6� z�?�� 
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��)��� H�� 

?~(  

Title 

�� �T�)�C�D
,= 

SOP TAG No. 

GEZ-WTP17-01 MT

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

1. ��C��!T� 

- 6Z X�)�/� ��F
�� C�O9T� 

� 6F���DT� `/��� 

� @�!�]�� `/��� 

� @���)�� */��� 

� ��O�� 

�  0�O���O�� 

� ��$
?��� 

� 9" O/��D H���"����< K�, 

� ��O�� p���� 
SL� 

� "
+>S ���" �,+�� HV>� 

� ��!��?�� � XK��G�� 

�  �9 �=/� 

 

2 - �!�"�� ���! :  
� U�?��T�� #
��G���� ��+����� ��-
��� m)%���  �%��� C�
9� 6�?>��T� B�%)/� X��?�� ����� ���� C�D
,=�� X�)� ;/7

 �/�7 �GD 6��zm)%��   

-  ���
V�� ���� :�&� *�3 : ����� �#@�� �%+ ����� 

1- �+���� � m)%�� � �-
�� 

2- �-
�� � m)%�� �GD EF��! X� �/)� � H�� 

3- �>��
�� �!�"�� 

 

2-1 	
,Y�� � X#9�� � "5��� 

H�� 0z 6�?>�� ���! � �-
�� m)%���+����� � �����!�"�� X��+GEZ-WTP17-01MT   

  

2-2 �� 	
%#� � �

��"5��� � X#9�� "�� �Q�@ : 

- ����7 ��>!�� ;/7 5
G��� �>>=�� �))"��� ��C�
9�� � ��K&�� ���� #C�%='� X�)��� @
"?�� m)%��� �-
�� 

  

 

2-3 : �
@
����� ���
V��  

     G?�! 0z �>/7 ��Zz 
](�� 
">G�� �Z �\Z�  6���� ���� ;�� �?�
A 0�=��� U�A C�D
,=�� X�)� #�<� ;/7 B�%)/�

�/�7 �GD j�V>/� �� �!�"��� .`/=���7��+� '� 0�=�� 6��� 6Z �>��
� `>"� 6��� ��$
%�� ����.�� '� �!� 

,D j���� 6�?>��  X ���� �>G� ��
�� 6�GEZ-WTP17-01 MT. 
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4 - 
�
���� � �+����  

3-1 	
,Y��  

����� �-
�� ���! �+�� 6�?>m)% ��+/� ���� @
"?�� XGEZ-WTP17-01QC01. 

 

3 -2 �U�����
 :  

 

3-2 -1 �
@
����� ���
V�� �����  

- �=�/� ���� �>��
�� �!�"�� ���!z '7 É&D�� 6�?>��  GEZ-WTP17-QC02   

 

3-2 -2 : ¡�4���� 	G����� ¢�"2 ����� 

�(�����  T�6>G U
� �T�)��� 6� ���  �N�z '=���>G T C�D
,=�� X�)� 0z 6� �?��
��  @z *?�D �D�/���� �/�G��

=��6� �/  .H=)��� #
F�$ *+�3�< �2� �(����� �\Z �]� `-��  ¤�>,� #�7���� X�)� �=���� �!�";/7 5
G�  j�V>��

 �)�����/=�� 6��� �3�<.  :�9 6�?>��6��� �(����� 3�<�  �AU� 6� X�)�/� �/�7 X&��(�����. 

GEZ-WTP17-QC03"   "  

���
V�� � 	
���� M�"( (GEZ-WTP17-01MT)  

 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, ¿: 2 years, 

AN: As needed  

 Frequency 

��)��� H�� D W M 3M 6M Y 2Y

1-  ���#�� 4�
�� � "�,�� $�'��U 	
,Y�  

1-1 @�!�]�� �,+�� �+��        

1-2  @�!�]�� U���� �+��       

2- %
Y�� 	
( X#��&
  

2-1 0�/�� 
�� �2� �%%+� �� �
��, �=/��� �9 0�� m)�        

2-2 ��O��D ^�/� �� �/��� �2� �=/��� �9 
��        

3- §�~�� g�Y� X#�  

3-1 0z '� �(M� ��O�� p���� 'D 20 c �p�"��� �9U���.  #$�7�


�T� jO� �2� ���9 ��OD �y?G���  

  
 

    

3-2  p������O�� Tz *+� ;"A�� �)�� K��+�� ��G� ���>7 X�)��� 

��)� ;"A� ;/7 

  
 

    

4- §�~�� ��Y� *+ ��&��  

4-1 '� ��)� �
�� '� ��O�� 0�O.�� �� ��$
?��� � j��- `�
"�

��O��. 

  
  

   

5- `V>�� m)� ��� ��!��?�� ��T�)���.   

5-1 �,+�� XK�7 '� ��)���  ��������� �,+�� XK�7�c%.>� '�  @z

	��S. `V>���� ���%��D 

       

5-2 ��$
?��� � �T�)��� ��� `V>�         

6- §�~�� M}�+ ��U X#�   

6-1  §�~�� M}�+ ��U *� 8�#�� §�~�� X2�� 7�"6���         
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4 - : �
@
����� ���
V%� ���%/��� $��!)�  

1( K�
5�� \�;!� 

2( ����! 
 ����! :���;� 

3(  ����500  
 +�
5000 +�
 

4( K�
5�� @;�� 

 

5( � ���%/��� $���6��: �
@
����� ���
V% 

6( �-
 

7( �T�)��� ��K 

7- "�,@
> ���" "�,�� �n@�   

7-1. Inspect condition of external tap changer drive 

shaft, tighten all couplings and bolted connections  

       

7-2. It is important to perform a complete tap changer 

(electrical operation) from highest to lowest step and 

back to the position it was found in, this action will 

clean all internal contacts of the tap changer  

       

8- ���&� §�~��   

8-1 �>7 8�%.!� XK�7 #�A ��O��  6�?>� �
�
=� ����O  j��.���D

 #�<�
�
=���  

   
   

 

8-2  #�A m)� #$�7���XK�G 6F�D
,=�� ���O�         

8 - �%��� M~+ ������ ¥�
U   

8-1  � ������ ¤�A #
F�$ 'D XOG�6F���DT�  ;��@�!�]�� #
F�$         

8-2 � ������ ¤�A #
F�$ 'D XOG�6�UT� � 6F���DT�         

8-3 'D XOG�� ������ ¤�A 
F�$6�UT� � @�!�]�� #        
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Plant Name: 

GEZAY 

Title 

�U����� ���� 

SOP TAG No. 

GEZ-WTP17-02OP 

 

1 -�/�G�� ��&� 

1-1�
%���� �9
^�  

2-U����� ���� �A���� ��$���� #�<� 6Z �,C�D
,=�� [���!� ���< 6� �U����� ���� �%B� 6Z 
���  �A����

�� �F�D
,=����) ����� �+��G�, Z �U����� ���� '� 8
����  '�M���� ��� T #��� �F�D
,=�� �A�'7  ����

�����)  �
��� ��� ���!���)��� '�.  

 

  

2-1 g�K)� $�
%���� *
� �U[���  

1-�� 6��)�� ����� 6��50° � �D�/���� �A���� '���)�/ � �z ����/� U
N�� *>+� �9z '�#�<� �D
,=��C  6�

�����). 

 

3 - : ������ 
��G�  

3-1 	
���� ����� :  

� ���� �U����.@���� ������ ��
� '7 ��G 

�6F�D
,=�� U���� [���!� �]� ��U����� �T�< '� ���< '7 `�=�� �GD z�?� `A�� � ���� �U����� ����  '7

��
� ���?���  5����"- "����  �/���� H=)� �<�� �z ������ 6� 

 

3-2  ���%/��� "5��� !�@�:   

-���� ���� X&� �D�/���� �-
�� $�>D: 6/� ��( �� 

 

������� �U�� '� '�������� �,+�� � �A���� 

������ ��
?� ��� � #U�
< 

�H)���� ��� 

�5���T� � z�?�� '�K 

  

 

� ����?�� '� .. �?�
�� :p�"A �7
� ;�10 36!��  

 �?�
�� : ��)� ;"A�10 6!��3  

 �?�
��: 6/=�� '�O��20 �!�3  

�0�U���� �7
� 
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2-3 ?4�"�� X#9��  

� �9z '� *>+�^��< M�� ���� � �%B� '� ��)��� 6�?>� ��U����� ���< 6��A$  ������ m)%�� ��
� '7

 @U���� '� 
](z `/=��� C�
9� 6�?>�� .30 
� '7 ��A$6�Z� ��)� �z 6/G%�� ��)��� ��. 

 

������� ���<  

�3-1 '"A�� ������ $�'��(��  

3-1 -1 	
���� �"�  

 ���� z�?� ���G�� ��C�
9T��U����� .6����� 6!�?�� H�
�� 6� '?� �Z ��(  

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3-1-2 : 	
���� C����  

-6���T� �ZU�"� ;�� C�D
,=�� ���)� � �U����� ���� ���� `A��, 6���T� �A���� U�"� #$�G��� �GD  

  

 

3-1 -2-1 : 	
���� C���) ������ $�'��()�  

1.�+�U�� X��<T� `A� 

2."��X�)��� #
F�$ :��A �-�� � c%.>��� �,+�� �<�� 6� $�9���� ������ #
F�$ :��A � 

3.������ �<�� 6� ������ #
F�$ :��A �"�� 

4.7 B�%)�� �F�A$ #�G� �������� ���� ;/:� .�,����� �?A $
?� ��)��� j�7 

� ���)  '�����)� .q
)�'���K� �q
)�����0�O.
����6 ��
?��� ��� p�����  

1- ����/� 6�F
�� #
F���� :��A 5���� '� �(M� 
-  ��U�$ �%"D �&7z #U�(\��� $�>?�� '� ��)��� 6�?>��

�U����� ���)� �$��G��� 

�D ��
� '7 q
)��� #�<� ��S6D
,=�� U������ z  
 

By engine ignition, shift up the gear and speed up the 
revolution 

1- :���D ������ �<�� 6� $�9���� ������ #
F�$ :��A �-��
c%.>��� �,+�� �<�� 6� $�9���� ������ #
F�$ 

2-  z�?���+�U�� X��<T� �-�� 6�  
3- �D�/���� ���/� ������ U�� K��+� j�7 '� �(M��� 
4-  Q�.�� #U���� ���G� � $$
��� � �,+�� � U���� �+��

������D 

 

 


N)��� 

q
)��� ���� z�D 

�� X�GS�q
)�  

�D�/���� ��%/�� 

X��<T� �-�� 

1-  ������ '� �U�.�� �,+�� � U���� ��)� '� �(M���

 �D�/���� H�/� 
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5.������ `A�� 

6.5���T� �A� �+� 

 

3-1 -2-2 <4��/�� ���2 �� C���)� :   

-6� ���< 5�
B �z �U����� 
w   �G?�� '=��� ������� ���� C�>3z ^�)5����  ������ 5���� ��
� '7

���?��� 

 

 

3-2 !�U��� *�~6� 7�n� :  

 ��!�O� �,��� �U����� ����� $�A�/ �]� ��U����� ���< �� �>G� �/�7 �U����� ���� */��� .�/��� #
�%� ����

_9�%��� 6F�D
,=�� U���� [���!� *+� �h�\� ���� .� $�A� ��!�O� �9�� 0�>D ;�� ����� 6Z� . �U����� ����'�� 6��� �

67�?�� 0�O� 6Z �  0�O�@
,S $�A��� 
��� X&� '� �,  �A� ���� :A����� '�� #��� ������3 � X&� ��7�� [���!

U����. '�O.� �G� ��0�O. @
,��� 90  #��� �Z @\�� ��7��30 .��� j��� ���� ;�� $�A��� ��! H�� .$�A��� 0O.� �'�O

 '� '�O.� �G� $�9� 6���� 0�O.�� H3 .���� 0�O�21  #��� �Z @\�� ��7��7  ������� $�A��� 
���� �'�O.� j��� j��z

.�U�����  

 

3-3 : �"A�� 7�n�  

 q
)��� #�<���D ��§ �����D ��Gz �\Z '� �A���� U�"� .�F�D
,( .��U��?�� �Z ���� � h�\��$�9� */��  ;/7 m)�

;/7 @U�$ �!�"�� ��F�A 6� '?� �Z ��( ��U��?�� ')S .. 

 

4 - : �G?�
w 5�
B 6� ������ 

4-1  �GA����� ������ C���� � �(�����  

(1) ?�� ��§ 6� �/�z�  

(2) ��/���� ;�� �"� H� U������ ��%� 

(3) ������ '� �9U�.�� �A���� 6� m�!  

(4) q
)��� ;/7 #�F�K #U�
<  

(5) q
)�/� _9�%� `A��  

(6) (j$�G�� K���� '� 6G?� 
w 0��) 6G?� 
w j$�7 
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4-2 : �,9&7 	
� � ��?�T� � �(�����  

 M�"(1  <4��/�� "���� 	
���� '�/K�  

No. �GA����� �(�����  *?��� Y&-T�  

1 z�?�� ��� 6� �/�  

�N%.>� ��U��?��   ')S ��U��?��  

U������ ���� z�D 6� �/� ���G��� X��?��� �� Y&-� 

1($�A��� 6� m�! 

2($�A��� #U���� 6� ���,��� 

1($�A��� ���O� 

2(C��,�� 	&�� 

H=)��� #�<� 6� �/� H=)��� #�<� X��?��� �� Y&-�  

2 
 ;�� �"� H� U������ ��%�

��/����  

$�A��� �S
� $���!�  �� �S
� `V>� � 5
-$�A� 

 '�< �.N� � 6D
,=�� H=)��� j�V! 6� �/�
$�A���  

 X��?��� �� '�)�� �.N� � H=)��� m)�
���G��� 

$�A��� �.N� 6� C��Z $�9�  C��,�� 	&��  

$�A��� �.N� 6� ����� �/�  $�A��� 
��  

�$U $�A� j��.���  #�9 �7�! �2 $�A�� 
����  

3 
 '� �9U�.�� �A���� 6� m�!

������  

$�A��� �S
� $���!�  $�A��� �S
� `V>� � 5
- 

$�A��� ��\�� j�V! 6� �/�  ���G��� X��?��� �� m)� 

C��,�� 
�/� $���!� C��,�� �S
� `V>�  

 '�< �.N� � 6D
,=�� H=)��� j�V! 6� �/�
$�A���  

 X��?��� �� '�)�� �.N� � H=)��� m)�
���G���  

�?=��� ��� m�!  1(< 
���?=��� ��/ 

2(Replacement of valve sheet 
and spring unit for air valves

3(
������ `/� �� `G� m)� 

�F�K ��<  �)- �=�D X��<T� *�
�  

4 q
)��� ;/7 #�F�K #U�
<  

�F�K ��<  �)- �=�D X��<T� *�
� 

�F�K ��<  1(��
?��� ��� ��( m)� 

2($
?��� X��?��� �� m)� 

1( ��� m�!��
?���  

2($
?��� '� *�
�� 

1(H)���� ��K _/� #�7� 

2(#�9 �7�! �2 H)�� ��K j��.��� 

3( ��\�� �.N� X��?��� �� m)�
H)��� 

5 U����/� _9�%� `A��  

$�A� $�9� j�7  $�A���D ���O���  

$�A��� #U���� 6� ���,���  C��,�� 	&��  

6D
,=�� H=)��� j�V! 6� �/�  H=)��� j�V! X��?��� 

6 
 
w 0��) 6G?� 
w j$�7

(j$�G�� K���� '� 6G?� 

`%� ��< �� �F�K ��<  �)- �=�D ��)�� *�
�  

�N%.>� #$�9 �2 $�A� j��.��� ���7 #$�9 �2 $�A� j��.��� 

1(H)��� 6� m�! 

2(H)��� ��\�� ��� m�! 

1(H)��� �y?G� #$�7� 

2(H)��� k� #U���� 
�� �� m)� 
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: �n2[�  

 H�� 0z *+��=��X&� �(����� �\Z '7 ` @U���� m)%����� '7 `�=�� H� 0z ���< 6� . �(�� � �A� �
Az 6� �,�+��G� 6�?>�
.�U����� ���)� �$��G��� '=��  
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Plant Name: 

GEZAY  

Title 

�U����� ���� 

SOP TAG No.  

GEZ-WTP17-02MT

 

1 -������ ��!�=�  

-������ #�<� � U������ #�<� ��Z � '���� '!�=� '� ������ 0�=�� 

- ��V!�� ����7 #�7����� ��!�=� ����������� ����./� ������: 

-$�A��� ��\�� j�V! 

-H)��� ��\�� j�V! 

-z�?�� ��� "�U����" 

- j$�G�� j�V! "0��=Ç���" 

-����� 0��
� ��
?� j�V! 

 

�."4�
��� 3/U" �
��
2)� � �
Y
Q��� $���&�%� <4��/�� "���� ���
V�� �� :� H,�  

 

2 -: �!�"�� 
��G� 

 

1-� H��*(
  �_9�%��� 6F�D
,=�� U���� [���!� �]� ��U����� ���)� �$��G��� �U����� ���� � �F�D
,=�� �A���� 
���

�&7z #U�(\��� ���)�� 6� �>��� #O,9��� ���G�/� ..  

2-  �U����� ���� 0�� h�\��HZ� '� �<���)��� �� � *>+��#$��O� ^U��=�� �z ^$��)�� 6� ..   

3-  0z '� Hw
�� ;/7  Ç� �U����� ������/� �!�"�� X��7z Ç� �,!� ��,�/�7 ��
 ������  6��� 6� �G?� ���)��)��� �

 6� ������ ���G� '� 
](z �D�/�� ��U���� �!�"����� �9z '� ��G?� ���)��)� j�,��� �U����� ���< 6� .. 

 

3 -�!�"�� ���! 

/=��� � @U���� m)%�� $�9� */��� ��G� ;�< ` �!�"�� 6>G� �>Z ���! ��( �!�"�� ���!, �)- �=�D ������

.. ��U����  

�! 0�=�� '� �!�"�� ��'� '7�! :6/� ��( ��G�� ��!�=�  

(1) 6���� 69U�.�� m)%��  

(2) m)%�� @U����  

  

  

  

  

  

  

  

  

  

 

S2.6-174



GEZ-WTP17-02MT Revised version Issued date Page  2of 5 

 

-1 ���
V�� � X#9��  

: 6����� X��+��D ���� ��( �!�"�� � m)%�� $�>D  

" X��91"   ��F�A�!�"�� � m)%�� 

Classification Objective system Inspection Item 

  Inspection Frequency 

Daily Weekly 
 Commissioning

1 
months

6 
months 1 year

@$�G�� m)%��  Appearance `/���  ��     

��O�� �
��  �     

����� �
��  �     

���.�� 0�O� 6� $�A��� �G� �     

���G�� ���)��  @$�7 
w K�O�Z�     �  

��$�7 
w �)F�U     �  

��$�7 
w C����    �  

��$�7 
w #U�
<     �  

��$�7 
w ��%�     �  

@$�7 
w ���     �  

������ ��7��     �  

z�?�� ��� ��U��?�� �G� m)�   �    

 ��U��?/� ��U��?�� X�/)� ���]( m)�

�/F����  

 
 �   

 #$�7� �, ��U��?�� X�/)� ���>� m)�

jO� �2� _/���  

 
 �   

Y&�� @z ���K� 
���� ;/7 �!�=� 

.��U��?��  

 
 �   

 �D�(� ��U��?�� �&D�( '� ��)����@$L.    �   

=�� �-�� '� ��)��� ��U��?�� 'D �D 

�(
)�� �$�D.  

 
 �   

 E��>�� �,+��� ��&� '� ��)��� '<�S '�

��U��?��. 

 
 �   

$�A��� ��\�� j�V! $�A��� �G�     �  

@$�7 
w k� X�G�    �  

$�A��� ���     �  

�S
��� `V>�     �  

$�A��� q&,���    �  

H)��� ��\�� j�V!  H)��� �
��    �  

H)��� ¢��/�    �  

H)��� ���     �  
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Classification Objective system Inspection Item 

  Inspection Frequency 

Daily Weekly 
 Commissioning

1 
months

6 
months 1 year

�S
��� `V>�  

 

 
 

 
��  

 ��
?� j�V!����� 0��
�  ����� ��
?� #U���� '� �
��     �  

����� #U�
< ��
?�    �  

����� 0��
� #U�$     �  

����� 0�O�� $
?��� '� �
��    �  

- j$�G�� j�V!

"0��=Ç���" 

 

0�� j$�G�� K����   

 

 

�  

"�����  ���%�� � C��,�� U�&D j�.��� ���K� 6�
 ������ #�<�� 69U�.�� CO+�� '7 U�?���  

 
� 

 
  

K�O�Z� $�9� '� ��)��� �F�K C���N��� �
#U�
)�� �9U$�. 

 
� 

 
  

 ¤���� #O,9z :�9 ���� '� ��)�
 6F�D
,=�� U���� ¤��� �
�����%��)

($$
��� ¤����. 

 
� 

 
  

 �D�"� �( '� ��)�#C��T� .����?����, 

��� jO� �2�  

 
� 

 
  

 ��<�� ;/7 ��U�\!�� �( '� ��)�
H=)���. 

 
� 

 
  

 ����"�� � 
������ :�9 �DU �����
 �&D�( 5�
��) ������ �<�� 6�

(H=)��� � C�D
,=�� 

 
 �   

 #
%>- �����D ����K�� �(Â��� m)�
�?��>� 

 
 �   

 � ������ '� 69U�.�� CO+/� '?!�+�� ����
j��.���D  � �D�]�� �NG�� `V! U�&?��

���<���� � 
F���� �NG�� 

 
 �   

� �H=)��� �<�� `V>�� m)�  :��A
��,/�
�� � #
F����  

 
 �   

Check the integrity of all control 
fuses. Replace if required. 

 
 �   

����/� �U����� 5���� m)�    �   

 '� ��)�T�T� X�"�6�U����� . �DU 
�� :�9
���� 6� ����"���  #
F�$

T�6�U 

 
 �   

$�A��� k� U���� ���� '� ��)�    �   

6�UT� #
F�$ ��U�
���� '� ��)�    �  

��$��G�� �( #
��G� '� �(M�     �  
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Classification Objective system Inspection Item 

  Inspection Frequency 

Daily Weekly 
 Commissioning

1 
months

6 
months 1 year

 �,9 , 6��7 �,9) ������ ����< m)�
(..., c%.>�  

 
 

 
��  

��$��G�� �?� � ���� m)�    �  

 �!�"����U���� $�A��� ��\�� j�V!  (��O�� �G�) $�A��� �.N� ���<     � 

$�A��� '�< j�V! ���<     � 

H)���� j�V! H)���� $��� X��?��� �� �y?G� #$�7�     � 

��N�� HV>� ���<      � 

����� ��
?� :�K�� j�V!  �.N� ���<  ��
?��� X��?���) ���
�� C�O9���=/,���(  

 
 

 
 � 

������   ¤�A j��.���D ������ `/�� XOG�� ������

+�  

 
 

 
 � 

 �D�]�� �NG/� �?���� 
SL� ¤�A
����/� 

 
 

 
 � 

 � 69U�.�� `/�/� XOG�� ������ ¤�A
�?���� 
SL� 
(2� 

 
 

 
 � 

 �,�!U��� � �D�]�� �NG�� ������ ¤�A
�G9
��� H���D 

 
 

 
 � 

�UT� �������� ¤�A�     � 

 H3 '?!�+�� '� ������ ��)� `V>�
 �!�%�� �S ��K j��.���D '/���

"shell alvania 3".   

 
 

 
 � 

     � 

��N�� 
SL�  ���$T� #
��G� �� X��?���      � 

H=)��� j�V!  ����)�� :D��� '� �(M���     � 

"����� ���u.   Y��
� � #C��T� ��?(
� m)�
���,��� �,���?��� �� �,<&-�,  

 
� 

 
  

 !��� ���� m)�  �    

 ��
w � �&D�=�� ���!
� `V>� � m)�
������  

 
� 

 
  

 

4 -
�U����� � �+���� : 

4-1. �+����  

- 6�T� �&+���� '�N�� 0� *+� 

�m)%�� �+�! 

�@U���� m)%�� �+�! 
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4-2 
�U�����  

-  6�T� 
�U����� '�N�� 0� *+� 

(1)  #$�7��ZM��� 

�X��?��� �� Y&-� 

���)��� 0O.� 6� #$�9�� 0�=� 0� *+� 6��� U���� :��D ��F�A 

 (2) ������ j�V! �� ��)��� p���� :�U  

�j�V>�� ���G� 
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Plant Name: 

GEZAY 

Title 

Main Low Voltage Switch Gear 

SOP TAG No. 

GEZ-WTP17-03MT 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

:��"��  

- :�
���� '�~(i�  *� :�&� �96@��� "�,�� �2��  

� *)�/� �D�A 6F��Z :��A 

� :��A 

� Miniature Circuit Breakers 

�  U���� X�)� 

� ¤�A #O,9z � 0�D Y�?"� 

� ����)�� #O,9z 

� 69U�.�� �=,�� 

� U�D Q�D 

 

� '����&�� Z�9� �
�F� 

 

  6� Y��%��� H=)�� .X��<T� 6�� �&-���� X&� '� �F�D
,=�� #���� �-��� ���
�( C�D
,=�� Y��%� U�?�7� '=��

��� ��� @� ^��< ���< 6� :����� j��� .5����� � ��� (`"�>��� 6� Y��%��� `A��� � ����) @U�
�z �"� ��GD

. ����)�� ���$z '� `A���� ��U�Sz \%>�D x�N�z   

 

1. ���
V�� 
-  Y��%��� ���< 6/7 B�%)/� X��?���� � U�?���� � #
��G��� � �+���� � �?A�
��� � �GD����� � m)%�� 6/� ��D j���� *+�

m)%�� �/�7 �GD 6��� ����(  

� 0�=�� � : j�,� �3&3 '� �!�"��  

- �+���� � �?A�
��� 

- �%����� C�O9T� X��?��z 

- �>��
�� �!�"�� 

 

3-1 	
,Y�� � �AU����� : 

- � �� :�� H=)�  6��� ���<��� �=� @U�$ �+�� �\Z *<�"� � #�<�/� ���G�� �V<&��� � 6���� @
"?�� m)%�� '�N

���%�� �]� , #�<���- 
?���- ����# - � �"%��M�� ^��< �+�! @U�
�� .  

 � �?A�
��� ���! �+�� *+�2��>�� 6� @
"?�� m)%��� GEZ-WTP17-03QC01  � GEZ-WTP17-03QC02. 

 

3-2 : �
#V�� �
������ � �Q�@�� 	
%#�  

- /)� H���,�!U���� �/+���� ��!�?�� � D.�D�/���� �))"��� �!�"�� ���)�� ��D�� �)- �&+�  

 

3-3 ��� ���
V���
@
�� 

GEZ-WTP17-03 MT Revised version Issued date Page  2of 5 

 

-  �7��+� '� �>��
�� �!�"�� 0�=�� � ,#�9 ���< 6� :����� ���< ;/7 B�%)/� �7�?�z �>/7 *+� CO9 HZ� �\Z �G� �

 X��+�� 6� ���� ��( �>G� �>�K ��
�� *�< �9U�� �����GEZ-WTP17-03 MT.  

 

 ���
V�� � 	
���� M�"((GEZ-WTP17-03MT) 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, ×: 2 years, AN: 

As needed  

���@��  

D W M 3M 6M Y AN

1. $�2�%%� ������ ��(�����  

1.1.  , 
N��, 
�<�" C�D
,=�� U�"� #U�Sz ��?�� ��7 '� �(M���

"
%-� 
     

  

1.2 ) #U�Sz ��?�� ��7 '� �(M���ON, OFF  �"%�� �

�=� (@U�
��� #
F���� :���A 

 
    

  

1.2.  � #U���� ���G� �U���� ,�,+��) ¤���� #O,9z �( ��7 '� �(����

( �A���� � #U���� ���G� ¤�A $��7 

 
    

  

1-4  � ��U��(��!�=�� 6� �-�� 6��7 E+� $�9� '� ��)���

��,/�
�� 
     

  

2. �"Q�~�� �4��#�� �AU���  

2.1.  � :����� �&-� �>7�!�=����U��(�        

2.2.  � �&D�=�� 'D �� �-���� ��! �>7U�D Q�?��        

3. M}����� X#�  

3.1.  XK��G/� `/� �� ³�
S q�9� j�7 '� �(M�� @
"?�� m)%��

�<�/�� ���$ 

    
  

 

4. �2�%�� 	K�! '�~()� 	G  �
n@�  

4.1. ���G��� � ��<�/�� `V! ,U�&?�� j��.���D        

4.2.  �=� �&-��� `V>� ��U��=�!�=��@�
?� j��.��MD        

5. Check the panel IP  

5-1 �<�/�� ���D� 0��� m)�         

5-2 Check the IP of all openings of incoming and 

outgoing cables.  
     

 
 

5. �
&%Y�� $[5��� X#�        

5.1. =�� �&-� �( m)��� � :������ :� ,�&D�!�=�����U��(  �

?��.�9�)�� �>7 �&-��� �D
� #�7MD HA� ,U�D Q� 
     

 
 

5.2.  � m)� �&-��� �D
� #�7z �=/����9�)�� �>7  ���$

H=)��� #
F�$ 
     

 
 

6-3 m)�  �D
�� j�=<� :� 6�UT� X�"�T�        

5.3.  #O,9z � �,+�� �T�)� � U���� �T�)� �&-� m)�z

.¤���� 

�]�� #
F���� ��%� T :�V<&� h�2 0z ¢< ,��>�� U���� X�)�� ���!

U���� X�)�  `/� 6�� @$L� 

    

 

  

6. ����#�� �~�(� $!�"+� ��(���  
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4. ��4�"�� ���
V%� ���%/��� $��!i� 
1( C��Z U�&D 

2( ����! 
 ����! :���;� 

3( ���
� 

5. �
@
����� ���
V%� ���%/��� !����� 

1( ����! ��;!* 

2( R��U �-U 

3(  ����– 	��
�� ����� $
��� 

6.1. �F�O�� U���� �� ����< K�,9 �?� �G9�
�        

6.2. �,+�� #$��K � 8�%.!� �� ����< K�,9 �?� �G9�
�        

6.3.  ����< ��7 �G9�
�K�%�� ����        

6.4. ��< ��7 �G9�
� ����K�%�� �=7        

G
E

Z
-W

T
P

1
7

-0
3

 Q
C

0
1

 
R

ev
is

ed
 v

er
si

o
n

 
Is

su
ed

 d
at

e 
P

ag
e 

 
4

o
f 

5
 

 

 	

,

Y
�

� 
�
 �

AU
��

��
� 
M
�
"(

G
E

Z
-W

T
P

1
7

-0
3

 Q
C

0
1
:

 
 

-
 

���
 X

��
9

 ;
/7

 �
<

��
 �

( 
@

��
)

� 
0

� 
*

+
�

6
���

�� 
�

+
�

 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
D

a
y

 

P
a

n
el

 N
a

m
e

 

 
 

 
 
 

 
/ 

 
 

/
 

 
 

/ 
 

 
/

 
 

 
/ 

 
 

/
 

 
 

/ 
 

 
/

 
 

 
/ 

 
 

/
 

 
 

/ 
 

 
/

 
 

 
/ 

 
 

/
 

 
 

 

¥
�


��
� 
}�

�
(

 	
�+

 
 

 
 

 
 

 
 

 $
�A

��
 	

�+
 *

� 
"G

c
��

i
�

�4
�>

 
 

 
 

 
 

 
 

	

�

�
�

� 
4�

4}
� 
	
�+

 "
�9

�
 

 
 

 
 

 
 

 

'
�v

�
�

��
 "

�9
�

��
!�



+

�
 

 

 
 

 
 

 
 

��
!�



+

� 
�


u
 

 
 

 
 

 
 

�"
Q�
~�

� 
�4

��
#

��
 "

�9
�

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

G
E
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P

1
7

-0
3

 Q
C

0
2

 
R
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ed

 d
at

e 
P

ag
e 

 
5

o
f 

5
 

 

+
,
 /

��
7
 8

�!
� 
9

��
�� 

'>
X 

/
��

7
 ?

	�
�


 
(G

E
Z

-W
T

P
1
7
-0

3
 Q

C
0
2
) 

: 
 

  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

�7
��

�� 
Y!

�
 :

 

Serial  

9

��
�� 

<
��

 
 

9

��
�� 

��
��

 
 

'�
7
�� 

��
��

 
 

+
,
 /

��
7
 8

�!
� 
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��
�� 

'>
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/
��
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 ?

	�
�


 

�
��

�
 

 
�

��
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'�
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 �
��
�
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 /

���
 

	�
�
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Plant Name: 

GEZAY  

Title 

Water Pumps 

SOP TAG No. 

GEZ-WTP17-04OP 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

1. ����� : 

������ ��?�/��� ;/7 @O9 ��)� p��)� 

 

 �?�/��� [�! 0�")��D #����  �(
)�� �$�D  

1 ����w �?�/� 50   U���–���$ 

2 /�����w �?� 30   U���–���$ 

3 �)S
� ��� �?�/� 

 )3 $�A�%�( 

70   U���–���$ 

 

-(�)S
��� � ������� ��?�/���) �>Z ���� ����T� ��?�/��� ���� 

 

2 -  
��G������� 

������ U�G� ���G� ��� 'D ���?��� H�� .#���� �%>� �?�/� �( ��G� ¢< ��?�/��� 'D 0K������ ������ ;/7 .x���� ��?�/

 ���� X��9 ;/7 �/��G�� ��?�/��� U���� ���G����?�/��� .�!�"�� ���! ;/7 x�N�z ���G��  

2-1 	
��� M�"( .�Y����� �A�%/��  

-��)��� �G� ;�� #U�ST�D  ������� ��?�/��� ���� X��9, 6���<� p
�T� � #�<�� ����w �?�/� ��G�,

 6� U�(\�GEZ-WTP17-4 OP01"    "  

 

3-2 �#>���� x�
��� $�A�%� 	
��� M�"( :  

-  �9��3  �,�U�A H,>� �( �)S
� ��� ��?�/�75 0�"< ��� #�<�� �?�/� ���� H�� ��)��� �G�� ����,  X�9,

6� U�(\� �)S
��� ����� ��?�/� ����"GEZ-WTP17-4 OP02".     

  

4. �)S
��� ����� ��?�/� ���� ��C�
9�: 

4-1. "� $�'��(�: C���)� � 	
���� �  

4-1 -1 : z�?�� �?A �� m)�  

-  6�T� m)� � ��G� 6��� �?�/��� U���� *+� :  

)1(  � 0z *+�6��( 0�O.�� 6� ����� p���� 0�= .�.N��� �����  

(2)  .���( �=�D *)��� �� ;/7 �D�)��� ��� H��  

(3)  ������ C�D �?A $
��� �� ;� �D�)��� �/w *+�. 

(4)  +�C�D
,=�� ���%� �<�� ;�� �A���� ��\�� *. 
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4-1 -2 : 	
���� �"�  

- ��?�/� p���� 0�=� ��>< 0�O.�� 6� ����� '� ������ p���� '� �A� �)S
��� �����  ����� ��?�/� 6�����D�,


N)� ;�� ���)� T �)S
��� : 6/� ��( ������ ��/�� 0�=� �   

(1) �� Y��%� ��
� '7 �������?�/��� ����� ���?��� �<�� 6� z�?  

(2) 5
"��� �?)� ��� �D�/���� ����� ;�� 5
"��� ��� �"� ;�< �+�U��  #C�
A '� ��)� ��%! �A��� 6�,

��G��$ ���)�� ���,����� ����� K��+�� T 0� *+� �  

(3) #���� *�
��� #U�
)�� �9U$ [�%�U� ���K�O�Z� �C���� @z *A�U 

(4) *A�U ����)�� 	��>- 6� ��)�� '� #���� �
�� : 

(5) ��/�� �Z ��( ��)�� �DU ����� �?� 

(6) .(����� 
?�z) �,+��� U���� #�S ��C�
A �+�  

 

4-1-3. 	
���� C���� 

(1)  �/w��?)� �+�U�� 5
"���  

(2) �?�/��� 5���� ���%��� �<�� 6� 5����� Y��%� ���z. 

 

: �n2[�  

-  ������ X��9 6� ��V<&��� $��7 6� �+�� 0� *+� ��?�/�/� �G?� 
w ���� ���< @�

GEZ-WTP17-04OP01   � GEZ-WTP17-04OP02  
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������� ��?�/��� ���� X��9 -WTP17-04OP01): - GEZ(  

 

 

�A�%/�� / 7�
��� �A�%�1� �A�%�2� �A�%�3�
 �A�%/��

�
��
2)�
$�n2[��

�?���

 [�?�T�

X�T�  

������2���

�<T��������3���

'>3T�������1���

C�3&]��������2���

C�GDUT�������3���

��)��������1���

�G�+�� 2��

�?���

 [�?�T�

;!�]��  

3��

�<T��1��

'>3T�2��

C�3&]��3��

C�GDUT�1��

��)��2��

�G�+�� 3��

����?

 [�?�T�

¢��]��  

1��

�<T��2��

'>3T�3��

C�3&]��1��

C�GDUT�2��

��)��3��

�G�+�� 1��

�?���

 [�?�T�

:D�
��  

2��

�<T��3��

'>3T�1��

C�3&]��2��

C�GDUT�3��

��)��1��

�G�+�� 2��

GEZ-WTP17-04OP02 Revised version Issued date Page  4of 4 

 

@
,��� X��+�� ������� ��?�/��� �����  Pumps (GEZ-WTP17-04OP02): 

 

 

�A�%/�� / 7�
���Sub.�Pump�No.1�Sub.�Pump�No.2�
Standby�

pump�
$�n2[��

�?���

 [�?�T�

X�T�  

����2���

�<T������2���

'>3T�����1���

C�3&]������1���

C�GDUT�����2���

��)������2���

�G�+�� 1��

����?

 [�?�T�

6!�]��  

1��

�<T��2��

'>3T�2��

C�3&]��1��

C�GDUT�1��

��)��2��

�G�+�� 2��

�?���

 [�?�T�

¢��]��  

1��

�<T��1��

'>3T�2��

C�3&]��2��

C�GDUT�1��

��)��1��

�G�+�� 2��

�?���

 [�?�T�

:D�
��  

2��

T��<�1��

'>3T�1��

C�3&]��2��

C�GDUT�2��

��)��1��

�G�+�� 1��
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Plant Name: 

GEZAY 

Title 

Low Voltage Motors 

SOP TAG No. 

GEZ-WTP17-04MT 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

��"��  

:������ C�O9�� '� c%.>��� ��N�� X�)� 0�=�� ���7  

� �D�]�� �NG�� 

� 69U�.�� �=,�� 

� (���.���) q
)���� CO+�� 

� �� �9��( 

� ���� �9��� 

� �<�
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� 6/?�� 
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1. �96@��� "�,�� 4���� �
�F� 

 ���� X&� '� 
�� 0�=� '� �F���� ��>� #���� ��?�/�( �D�/���� X��<�� ��>� U������ $��7 0�U�$ j�.��z '=��

.
������  

 

2. ���� ���
V�� 

 �+����� �?A�
���� �GD������ m)%�� '� 6/� ��D j���� *+��� ���< ;/7 B�%)/� X��?��T�� U�?��T��U���� 

 .j&��T�(  

:j�,� :DUz '� �!�"�� 0�=���  

� �+����� m)%��� �?A�
��� 

� m)%�� � �?A�
��� ��!�D �/)� 

� `����� X��?��� 
� �>��
�� �!�"��  

 

2.1. 	
,Y��� �AU����� 

�N���' #�<�/� ���G�� �?A�
���� ����� ��
"?�� �?A�
��� �,9 �]� .. K�O�ZT� � C���N��� U���� #�S�  

  

 

2-2 X#9��� �AU����� $���
� 	
%#� 

 �!�- ���>D j���� '=�� h�\D� 6/?���� M�� @z ^��)D :A���� 6� m)%��� �?A�
��� ���! ��!�D �/)� �7��� 0z '=��

.M�.�� �\Z �]� ^��< *>+�� �/"��   

.  
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2.2. �"A��M ����� 


���T x��9 H,� CO+�� �\Z� �=D �-�� U�w :�A q�>Z �j�V>�� ��7 ��U�U����  �\Z U���� :�A ��F�A� �:>"��� �����D 5
G��

.�9�)�� �>7 �<��� 0�=�� �>G� #
�%� �,F�
�� 0�?�)�� 6� �,G�� *+�  

 

1.1. �
@
����� ���
V�� 

      0�=��� �#�9 ���< 6� :����� ���< ;/7 B�%)/� �7�?�z �>/7 *+� CO9 HZ� �\Z �G�� ��7��+� '� �>��
�� �!�"��

 .X��+�� 6� ���� ��( �>G� �>�K ��
�� *�< �9U�� �����GEZ-WTP17-04 MT  

 

3. 	
,Y��� ������ 

3.1. 	
,Y�� 

 X��+�� *�< ��
"?�� �?A�
���� ���G�� �?A�
��� ���! �+�� *+�GEZ-WTP17-04QC01and 

GEZ-WTP17-04QC02.  

 

4 -2 
�U�����  

 

3.1.1. ���� ���
V�� ������
@
� 

 X��+�� *�< ��
"?�� �?A�
���� ���G�� �?A�
��� ���! �+�� *+�GEZ-WTP17-QC03.  

 

1.1.1.  �����	G����� ¡�4�� 

 ���� 6� ^�)� 6��� �(����� �+�� *+�
���� � 
�
�� 6� ��?�/���� �(����� k�UGEZ-WTP17-QC04.   
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Operational and Maintenance Schedule (GEZ-WTP17-04MT) 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, ×: 2 years, AN: 

As needed  

 Frequency 

Name of Facility 

6��� 67�?�z @
,S

3�


,S�

6�


,S� @�>�

 �>7

�9�)��

1.  8��� ��	
��� ����� H#�$�$
@�� HB	�I�� H����7�� '�!�  

1-1 U���� �=� �,+�� $���� m)� � U���� �+�� � m)�       

1-2 �F�K K�O�Z� $�9� m)�         

3-1 #�F�K #U�
< $�9� m)�        

������ '� J��$E ��7��� L��, M�� &� '�O
���  

�	#�*��1 �
�
��� �	�
 Z�� ���/�� �� ��49 Y�
"���        

1.1. /�� �� ��49 Y�-
 1�	#�*���	�
�� 6��# Z�� $� ���        

m)���$�9�� 0�Z��� �7z� �?��>��� #
%>"�� j��.���D �/�Kz� �(M����        

3-  � �
n@��, §��¨�� ����� M}��+ � $[5� ����� X#�

]���� *
�c�  

 

1.2. 
 [�91���
 @I! Y+��0�� K4��� +"�         

1.3. 1���
 @I! .\
�� 
9 �
*� 	
�
 $� �47�� [�9        

3-3. Check the integrity of the conduit and the 

power cable gland. 

    
 

  

2. ����� &��� Y	7�
   

2.1.  1����
 _�H� �5�
 ��� 	!� ���  b�
��+���� 

" +�4 1�	#�*�� shell alvania 3"  

   
 

   

3. �I�F� #G>� R7XE         

3.1. ���/�� $� ���H� @�- @I! 	�
 $9         

3.2. ���H� +"�
� ����
���
 ����*��� 1��9         

4. [����� �	��
 Y�Z� R7XE� *Z�  
 

4.1. �	#�*��
 ��
���� K�-] `4!91  R��U �7-U
 �
����

  �5;I!�

   
 

   

4.2. @�� a9 $� ��
���� R��� [�9         

5. 	�� ������ \#����� [$��� ����'$�  

5.1. �A��������K�%���+��0�� K4����        

5.2. j��.���D�
+��500��������A������� �+���:���4�

��+��0�� K4��

   
  

  

5.3.  _�U���-'�� ����  $� ���9 $
�� $9 ���
 �4�7��2

   
  

 

8- 4������ ���+        

5.4. �� +���� b�
��
 _�3� b�
 ��9 ��" �
�
�

"����-�� $� �
�
����
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4 - �
@
����� ���
V%� ���%/��� !"���  

 

1( C��Z U�&D 

2(  
+�500 ���� 

3( �<�!� �<�! �DU ���%� 

4( 9U�2 �> 

5( ��K�O�ZT� ¤��� K�,9 

6( C���N�� ¤��� K�,9 

7( #U�
)�� �9U$ [�%�Uz ¤��� K�,9 

8( 
���z �
=� 

 

5�
@
����� ���
V%� ���%/��� $���6�� . 

 

1( ��G! #
%>- 

2( ���A �G�A 

3( *�\� #U�- 6� ��U�/( �
�� 0�DU�( 

4( ��'�K  

5(  �!�%�� �S3 " Shell Alvania 3" 

  

8-2 U�?��� '� ����� U������ `V!         

5.5. 
w�6/?����>7��9���(��         

5.6. +���� b�
�� 	!� ����� ��]�        

5.7.  ��!�;�� ���" +�4� ����� 1����3"�        

8-6 
F���� �NG�� ��U�D m)��         

5.8. +��0�� 
�7�� ���
� @��-�  [�9�        

5.9. �0�� 
�7�� ��47�� �	���� [�9���!7� +��        

5.10. +��0�� 
�7�� +�;���� ��
�'� 
 �47�� ��
�'� [�9        

5.11.  .����-�� $���
 �
�
��� $��� $�� ���'�*3� [�9

4������
 a4�
��� $� �� $� 	�c�
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: ��)��� H�� 

  ?~( 

Title 

������� � c%.>��� �,+�� �&D�( 

 

SOP TAG No. 

GEZ-WTP17-05MT 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

1.����� 

2.=�� j�.������� ��! 6� �&-��� � �&D#U�  *+� �X��<�� 6�� 6F�D
,=�� :�K���� ��<�� '� �F�D
,=�� 0z

=�� ��)�'>���� U���� �&D� X��<©�  :����� j��� 6�< �/=�� @z ^��< ���< 6� 
"��� U�� ��)�� 0z *+� �

#
F���� �"%D .  

 

2 - �!�"�� ���! 

�!�"�� X��+� �G?� �!�"�� H��GEZ-WTP17-05MT  

    

3- : 	
,Y�� 

 �AU� 6� U�?��T� EF��! �+�� H�������
��� �+�� GEZ-WTP17-05QC01 c%.>��� �,+�� �&D�=�  
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���
V�� M�"(  GEZ-WTP17-05MT:  

  

 

5 -�
#
#V�� ���
V�� 
 

-"2 ��"@+��96@��� "�,�� $[��G �� c/K ¢ �� ����� �#@�� �%+ �
#
#V�� ���
V�� 	�+ 

1. $�)Ç� ��
� '7 �&D�=�� ��7 ���)��&D�=�� ��7 

2.��G�� Y&-� 

3.�D�=�� ��>� #$�7�  

  

  

  

 

 Frequency 

��)��� H�� D W M 3M 6M Y AN

$[��&�� $�����  

1-$[��&�� $����� X#�� 

1-1.�D�w
� 
w $��� @� '� �&D�=�� ���!
� `V>�.      

1-2. ��� �
�� @� '� �&D�=�� ���!
� m)� #U���� j��.��� ,

��� *�
�� $�9� ���< 6� 5
"��  
 

   
  

1-3.�� ���!
� C��w m)���=��� �� `����� 
�� � �&D�= U       

1-4.�&D�=�� XK�G� `/� @T @
"?��� m)%��      

2-	��&�� $����� X#�    

2-1 6���T� �D�=�� 5�
�� X�"�� m)� 

 � �>�� 0�=� � , #U�
N�� *�< ����"�� � 
������ �( �DU �����

�%V!  

 

   

  

�96@��� "�,�� $[��G 4�AK�   

1-7�"6��� �96@��� "�,�� 	��G 4�AK� 500 v dc 

Megger  "�,
�" 
 

 
�
)�5�
�� &D�=��� '�
��� &( '�         

3-2  � �/<
� �( 'D XOG�� ������ ¤�A ������� ��U��� ��+� �

.�+�>��  
 

   
 

  

3-3 � �'�/<
� �( 'D XOG�� ������ ¤�A�+�.�+�>�� �        

�96@��� "�,�� $[��G 4�AK�  

2-�/���� ]����� "�,�� 	��G 4�AK� "  �,
�5000 

§��� " 
 

   
 

 
 

 
�
)�5�
�� &D�=��� '�
��� &( '�         

3-2   XOG�� ������ ¤�A� �/<
� �( 'D  ���������U��� ��+� �

.�+�>��  
 

   
 

  

3-3 � �'�/<
� �( 'D XOG�� ������ ¤�A�+�.�+�>�� �        
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Plant Name: 

GEZAY 

Title 

6�UT� ��V!�  

SOP TAG No. 

GEZ-WTP17-06MT 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

1 - ������� 

The earthing system is consists of number of copper earth electrodes which are 

connected to each other by earthing conductor.   

A correctly designed and installed earthing system safeguards both lives and equipment. A 

good earth connection should have:  

�Low electrical resistance to earth 

�	Gc�� "v �"
( ������ 

Soil resistivity is the a effective factor in obtaining a "good earth" 

 

2 - �!�"�� ���! 

: 6�T�( '7�! '� �!�"�� ���! 0�=�� 

��+���� � �-
�� ���! 

��>��
�� �!�"�� 

 

2-1 �+���� � �-
��  

It is very important to check the earthing resistance by the use of earth tester from time 

to time as the low accepted value of the earthing resistance is the only safe defense line 

to absorb the short circuit current if happened in the electrical network. 

Monitoring and recording will be conducted according to the attached sheets 

GEZ-WTP17-06QC01.   

 

2-2 �>��
�� �!�"��  

-��
��� X��+/� ���� �>��
�� �!�"�� H��GEZ-WTP17-06MT .   

 

 

  

  

  

  

  

  

  

  

  

  

GEZ-WTP17-06 MT Revised version Issued date Page  2of 3 

 

1 - �>��
�� �!�"/� �D�/���� ���$T� : 

 

1(Earthing tester  

2( �
2�� � �
2�� $�&9� 

3($�&9� 

4(Â�G�> 

 

3 - ����.�� : �>��
�� �!�"/� �D�/���� 

 

1(�A��@� ��9@5 

2(���� 

3( Solvent 

4('���� *� 	
%U 
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,Y�� �U4� GEZ-WTP17-06QC01: 

 

 

 

 

 

 

 

 

 

 

 

 

 

: �n2[� 

-�v4)� ������ }��,� )� ��A@� "3Ð"  

 

 

  

S
e
ri

a
l

 

������ Y!� 

�� 

������ Y!� 

?	��
�� �I��� ������ 

1
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4

5

6

7
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:�<�/�� H�� 

?~( 

0��>G��

���U��?�� ��V!z  

SOP TAG No. 

GEZ-WTP17-07MT 

 

�/=����  �����D �U��  :A����  

�G9�U  �����D ��������  :A����  

 

����� 

 p2 �F���� [�! '� ;Z� �/��� 8
�D ������ ���$ ;� ��� ���U��?�� �9�� 
>+>���� ���)�� �"%� @O9 ��)� ;�

-
�� Y����� �,+D Q�12  ;���
�=��� �-���� �F�� ���$ �7���� Q�-
�� '� ���A� '� ��U��?�� 0�=��� ����

(h��
?=�� c��<)  

 

2�!�"�� ��?/��� .  
;>�K �!�- X��9 *�< �,� ��!�- ��7 H�� �/��� �>�K #��� X�< �N�� ;� ���U��?�� ;/7 B�%)/� ���� �Z ��( 

GEZ-WTP17-07MT. 

 

 (GEZ-WTP17-07MT) $��4�/A%� ��4�"�� ���
V�� M�"( 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, ×: 2 years, AN: 

As needed 

 

2 - ���%/��� ���
V%� ���%/��� $��!)� 

 �>�K�� 

��)��� H��  6��� ;7�?�� p
,S  :DU

@�>� 

 `"!

@�>� 

@�>�  *�<

�9�)��

1��4�/A�� 	Q�� g�Y� X#�.  

1-1 � m)�:DU �( ;� �F���� p���        

1-2 ��� ;"AT� �)�� ��&7 ;�< �"A�>�� [�DU�� _/� #$�7�        

2��4�/A��� 	
5��� 	Q�� ���¨G X#�.  

2-1  �F���� ���]( m)�
���U�,�� j��.���D        

3��4�/A�� ���n� X#�.  

3-1 &?�� j��.���D�D
��� '� C��,��D ��U��?�� #�?7 `V>�D HA U�        

3-2  �?��>� ���A �G�A j�.��� � '�K�%�� � U�?��� `V>��

��U��?/� 69U�.�� CO+�� `V>�  

    
 

  

1- $[5��� 3
�( *
�c� � �
#�� � �
n@� 

 

 

4-1 ����� �DU � :�9
��� ����)>�� 0�?N�� .���U��?�� 'D 

0�=�� �%V! .�>�§�  

    
 

  

4-2 �/�G�� �DU � `V>� �GD '�K�%�� :� H)���         

4-3  �
���� :!�� ��/< m)�        

5- *2���� �"2� X#�   

5-1 ��� E��>�� �,+�� '� ��)���6��)�� �,+ .'<���� '�        
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1(���U�Z
 

2(C��,�� U�&D 

3(��<�! � �<�! ��=%  

4(��=%��� 

5(
����� 

  

3 -: �
@
����� ���
V%� ���%/��� $���6�� 
1(���� 

2('�K�� 

3(Alkaline electrolyte 

4(h��
?=�� c�< 
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Plant Name: 

GEZAY 

Title  

Reactive Power Control 

SOP TAG No. 

GEZ-WTP17-08MT 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

1 -: �������  

, @O9 ��)� 6� � H��#�<� *(
 �'�)� ���G #U����  .c%.>��� �,+�� ��2 ��F
�� :�K���� �<�� 6� H�� �

�?� �F��/� #U���� ���G� . 

 

1 -: �!�"��D �-�.�� ��
�\)���  

2-`]=��� ���<� 6� �!�- @� C�
9� �?A ���� 0��T� �����<�,�: :?�Ç� 0� *+� �  

1.`]=��� '7 C�D
,=�� XO7 

2.5
"�/� �F�A$ :ND 
V�!�   

X��+/� ���� H�� 0� *+� #U���� ���G� '�)� #�<� �!�- _ "GEZ-WTP17-08MT"    

 

 

 

 

 

 

 

 

 

 

 

 

  

  

  

  

  

  

  

 

  

  

 

 

S2.6-177



 

GEZ-WTP17-08 MT Revised version Issued date Page  2of 2 

 

 
���
V�� � 	
���� M�"( (GEZ-WTP17-08MT)  

  

   

 Frequency 

��)��� H��  D W M 3M 6M Y AN

1-�4"��� 	���� �'��U 	
,Y� � X#�  

1-1  �,�!U��� �, U���� �<�� �=� #U���� ���G� $��7 #C�
A m)�

�D�/���� �����D  
 

  
 

   

2-�4"��� 	���� *
Y#� �"2� $���&� X#�   

2-1 �%����� ���<��� X��?��� � `]=��� ���<�� @
"?�� m)%��        

2-2 ��%]=� #�<� �=�  

a.���]=�� ¤�A K�,+D K�%�� 'D ���]=�� ¤�A.  

b.
?�T� K�,+D #K�� �( ;/7 U���� ¤�A  

  

c.K�� �( ;/7 U���� ¤�A � C�D
,=�� �-�� #$�7� 

 ���&��z $�9� '=�� '=� � �/3��� ��C�
��� 0�=� 0z :A����� '�

.����/G��� �<�/D ��C�
��� �!U��� H�� .`]=��� ���< ;/7 x�F�>D ���D  

2  �\Z � �;D
,=�� XK�G�� #�A 8�%.!z :� U���� #C�
A c%.>� .

.`]=��� ���< U�Z�� *?�D  

 

  

 

   

3-�
n@�� ����        

3-1 ��!�=� `V>� C��,�� U�&D j��.���D #U���� ���G� '�)� #�<�        

4-£[�)� $[5� X#�  

-�� �( '� ��)��%]=��� ���<� ;�� �&D�=�� �& #
F���� :��A � �


�T� jO� �2� X�"�T� ����� � �-���� 0�?NA � 

       

4-2 m)�  ���( ������ 6F��/��� HV>��� 6� q&��� �T�"��.         

4-3.�,!��z �(M� � �,/7 �D
��D ;�U�� �&-�� �G9�
� .        
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��)��� H�� 

?~( 

Title 

���G�� #C��T�  

SOP TAG No. 

GEZ-WTP17-09MT 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

GEZ WTP 17-01 K���5��� +3
��    GEZ WTP 17-06 Earthing System 

GEZ WTP 17-02 Generator and ATS system GEZ WTP 17-07 !+����-��� 1�I  

GEZ WTP 17-03 0.4KV Main Switch Gear GEZ WTP 17-08 Reactive Power Control 

GEZ WTP 17-04 �;#!��� 	5��� +�����  GEZ WTP 17-09 ������ �[�I�� 

GEZ WTP 17-05 +"�����   

 

1. : ������� 

- �'�v�� 7�n� �
@V� *&�� :�
���� $�;9%� 

� ) �/����� #C��T�(6!�?��� #C��� 

�  #C��T��9U�.�� 

  

 , @O9 6� �� #C���� '�N ����?(
� :������ 

     

� : *� :�&� §@�4�%9�� �"2� 

1- �?/G��  

2- �>�U�/%�� �?�� 

3- �(
)�� �$�D 

4. Chock coil 

     

� '��9V�� $�A�%�� 

 

 2 -1 4���)� � 8��/�� �'�v� : 

�  ���)��� 6���92��>� ��
��� '� #C���� j�V!� �'� 0�=�� 6��� 6Z #C���� #KU�?���� 

a( �?/G�� 

b( On line 250 watt mercury lamp for roads 

c( On line 160 watt mercury lamp for fence 

d( �(�G�� 

e( '9���Z 5��( 

 

2 - �!�"�� ���! : 

- : 6�T�( '7�! '� �!�"�� ���! 0�=�� 

� �-
�� � m)%�� 

� �>��
�� �!�"�� 
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2-1 "5��� � X#9�� : 

�����\Z � #C���� ��?(
�� ���G�� �?A�
���� @
"?�� m)%�� � �� C�O9�� X��?��� �,/����%�   

   

2-2 �
@
����� ���
V��  

�!�"�� X��+� �G?� �>��
�� �!�"�� H��GEZ-WTP17-09 MT" "  

 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, ×: 2 years, AN: 

As needed  

 

 Frequency 

��)��� H��  D W M 3M 6M Y AN

1 - ���A��� �'�v�  

1- $�A�%�� X#�  

1-1 �%����� ��?�/�� ��%� 
�T� jO� �2� �,���?��� �       

1-2 �U�/%�� �D�"�� �/�7 '� ��)��� ��>������ z�D .


��� jO� �2� �,���?���. 
 

     

1-3  �>7 X��?��� (5���� / ����) #C���� ���%� '� ��)�

.#U�
N�� 
 

    

1-4 C��,�� U�&D j��.���D U�?��� '� p�M��� `V>�       

1-5.By the use of sateen, clean the diffuser / 

reflector.   
 

     

1-6.Check the fixation of lamp holder, housing and 

diffuser unit.  
 

      

2-  � $[5��� £[�� 	G :��� *� 8�#�earthing leads  

2-1.Tighten all screws and check security of all 

wiring connections at the lamp holders, condenser 

and chock coil.   

   

   

 

2-2. Ensure tightness of the earthing leads.        

� - 8��/�� � 4���)� �'�v�  

 

 

1- �Q�v���&�� 7�n@�� �
��Y2 8�#�   

1-1  6F���
,=�� j�V>�� ���� '� ��)�         

2-1 :������ `V>� � m)�        

2-  $�A�%�� M�"A�� �� X#�  

2-1. Check the integrity of the lamp bulbs.        

2-2. Replace the cracked and the fused bulbs        

3- �
(4�6�� �'�v)� $�
G�� �
n@�  

3-1 #C��T� ��?(
� `V! ���%�� � C��,�� U�&D j��.���D        

4- $�~
�,�� :��� X#� 

4-1 #C��T� ��?(
�� ��O,+��� 0��� m)�        

 ��;�1 � $4 �
	��� e���� �7������ �#*!�� GEZY-IMR03-QC 

 

#��.�� 

Gezy -FMR03-QC 

���>��

#��(T� �
D  

: ��)��� H��

  �/#� ?~(~
@,@��� � "�"#�� ���}�

 

   /    /        $��7�� k�U��200: �G��� H��: :A���� 

   /    /      �G9�
��� k�U��200: :9�
��� H��: :A���� 

  

�����  

                                                     

 

  

  

 *: 6���( #��(�� �
?� ����� #$�9 6� H=)��� �/�7 H�� 

- @
"?�� m)%�� � �?A�
��� 

- . *�
��� 8�< '� �9U�.�� ����� '� �>7 \�z 

- U�/=�� � ���,���D #��(M���� ����� 

- 9U�.�� ����� � 
y?�� ���� U�/=�� ���<� U�?��� #��(�� �
D '� �.  

U�DØ� $
��� 
���� ;/7 
y?�� ���� ��>7 ��%>< �9�� � #��(�� �
D '� �9U�.�� ���/� ��>7 ��%>< �9�� .��)S
��� ;�<          

- �. '���� 6� ���< ;/7 @��)� 6��� 
y?�� ���� #��(�� �/�7 H�� 

U�/=�� '�< ��
�  '7 #U�/=�� 6Z ;���� #��.��  6Z �!�]�� #��.�� �.#��(�� �
D X&� '� ����� �U ��
� '7 ���,���  

 ������ 8�
w©� ����� �>7 \�L� 

  -1 .������� �"YGi� �Q�� :      6F�?��� U�/=�� �7
9 ���)�� �+�>�� �\Z ���)! 

      -2: �Q"A��� 4�%&��� �"YGi� �Q�� .       �\Z ���)! �+�>�� � �?A�
������ �>7 6� 6�?���� U�/=�� 

 ������Dh�\� . ��)S
��� 6� ��(L��� ��
��D O>+>��� � ���)/� �F�,>�� #��(�� '� �(M�/� �)S
��� ����� '� �>7 \�z *+�  

 0�=� #$�7�� #U�=G�� �//� ;/7 &�$U�D�� ��� #$�9  0z T��� #U�=G�� ��O� T O>+>��� � ���)�� ���K� ��)�¤���� '=�� � �Z  ���K�

 O>+>��� � ���)�� h�2 H���  X&� '�. �/�G�� ���$ #��(�� �7�%� 6� H=)��� �!� 
V!� � #��(�� �
?D ���,��� 6� H=)��� '=�� T

6� H=)�/� �?��>��� 6F�?��� U�/=�� �7
9 6� H=)��� � �ZU�?��� � �,//)� � ����� �/�7 '� �>7 \�z *+� 6�����D . #��(�� �/�7  

  

1 ����� #$�9 6� H=)��� 
��G� . 

1-1$�@
��� jK� $��� !"+ . 


](z �z j��� 6� #
�  �(
��� ��?/��� ;/7 C�>D�ND���� 

 ���

�)S
� 

 ���

�+��G� 

 

#��(L� ��� 

   
y?�� 
 �S
���

6/�
��


y?�� ��� 

*�
��� 8�< 

6F�?� U�/( K2MnO4 6F�,! U�/( 

#��(T� �
D 

 ��;�2 � $4 �
	��� e���� �7������ �#*!�� GEZY-IMR03-QC 

 

 

1-2�@
��� jK� §U� . 

 x�<�?- �G�����  

  

1-3x�
��� �@
+ �,2 . 

 10 
](z �z 
��  

  

1-44�%&�� |�
2� 4�AK� $��/K .  

-��� ����� ;/7 C�>D6����� ���  

- ���G��� ������ ����� ;/7 C�>D  

          

1-5 x�
��� �!�( �5�@+ 	
%#� H,� .  

          - .p
�� �F��( $��� � �!��� � O>+>� � ���< 

-  ;/7 C�>D �2��! j��.���� ��
"��� ������ ��%-������ND���� �(
���  

  

1-6(4�6�� x�
�%� x�
��� �� 4�%&�� |�
2� .�"YGi� |�� *� � 

-  '�1.0 – 1.5 �F�?� ���( X/H+�  

  

1-7H
���� ��2 x�
� �� ��A��� 4�%&�� .  

-  . ����� �=?S 6� 6�?���� U�/=�� �?�! �?� $�G� � ��D���� ����� �S
�/� �/����� ����� 6� 6�?���� U�/=�� ��)� 0z *+�  

-  : �)S
��� ����� 6� 6�?���� U�/=��0.5 – 1.5 
��/H+� .    

-  : ����� �=?S 6� 6�?���� U�/=��1.0 – 1.5 �F�?� ���( X/H+� . 

-  : �/����� ����� 6� 6�?���� U�/=��2.0 – 2.5 �F�?� ���( X/H+� .  

 

2 �G?��� 5�
V�� 6� ����� #$�9 6� H=)��� .  

   : 6�����( ����� #$�9 6� H=)��� ���! 0�=� 0z ��/�� 

- A�
���@
"?�� m)%�� � �? 

-  ��>�/� �/�G��� ��U�?��T� � ����� #$�9 ���)� 

- U�/=�� ���<� U�?��� �]� ����� ��>� ��U�?��� . 

- 6F�?��� U�/=�� �7
9 X�G� ���)� . 

- 6F�?��� U�/=�� �7
9 X�G� �?� . 

 ��;�3 � $4 �
	��� e���� �7������ �#*!�� GEZY-IMR03-QC 

 

2-1�
%��%� ?�VA�� X#9�� � �AU����� .  

  @
"?�� m)%�� � �?A�
��� H��D ��U�$ �%"  

  

2-2�
�@%� �
%����� $�4�AK)� � x�
��� �!�( 	
��#�  .  

 ������ ����.� [�9
�� '=���� '� . 6����� ������ ����� ;/7 C�>D �/�G��� ��U�?��T�� ����� #$�9 ���)� H�� 0z *+�

 ����� #$�9 6� H=)�/� 6����� ������ �F�3� 6� 6�����  

 

   2-3�� "�"#� .�Q"A��� 4�%&�� �+�( M"  

 ���)� H��  ��Z ��
� '7 6F�?��� U�/=�� �7
9 X�G� ���)� H�� . U�/=�� ���<� U�?��� �+�! ;/7 C�>D 6F�?��� U�/=�� �7
9 X�G�

 ���)� H��. U�/=�� ���<� ���� 6���� �\Z . 6����� 6� �3�< ��!�D � �U�+� ;/7 C�>D  ��,��  

  

   2-4�+�( M"�� ]Av . �Q"A��� 4�%&��  

 �/G%�� �/<
��� 6� ����� �/�G� 6�?���� U�/=�� H��D 6F�?��� U�/=�� �7
9 �?� H�� �?��w� EF��>�� :� ��G��� U�?��� EF��! �D���� T

 �/G%�� q�>,�� HA
�� � ����� #U�
< �9U$ , */���� ���< �]� ����G�� '� ���G��� �
w � 
y?�� ���� 6>9�U�,�EF��>�� �\Z ;/7 
3L  

  

3G?� 
��� 5�
V�� 6� ����� #$�9 6� H=)��� .�  

3-1��([+ � ��U���� 	G����� .  

        �/=���� �GA�����: 6���( :�K���� �
D 6� 

-  '9
?/� 
y?�� ���� @����� 
w :�K�� 

- . X����� �� ;/7 �?)�/� *��>� 
w ��� 

- X����� �?)� ���$ $���!� 

 - :�K���� ��)�� '� �S�S
��� ���/� @����� 
w X�O! 

- �
?�� U��$z 6� ��)�%�� $���!� 

- $��G��� '� ;/7z ���� U�/=�� ���<� 
�� 

- 
y?�� ��� #$�9 
��  

- ���( 
w ���,�  

4�� .�&+� ���� ��
�U  

4-1 .$[,Y�� 

      #��(�� �
?D ����� #$�9 6� H=)�/� �&+� ��7 ��/�� : 6���(  

4-1-1  @
"?�� m)%�� � �?A�
��� �&+�� .  

   4-1-2 #��(�� �
?D ����� #$�9 �&+�� .  

 

 ��;�4 � $4 �
	��� e���� �7������ �#*!�� GEZY-IMR03-QC 

 

   4-2������ . 

     : 6���( �D�/�� #��(�� �
?D ����� #$�9 6� H=)��� 
�U���  

4-2-1. $�
5��� 

- 
������ � �ZM��� #$�7� 

- *�
��� � ���G��� 

- X&<�� � Y&-�� 

- ���N� ���,� 

- 
��G��� �G9�
� 

 - ���G��� 

- 5\)�� �z ������ 

- H=)��� � ������ ����� �G9�
� 

- ���G��� 

- 5\)�� �z ������  

 

4-2-2?�@Y�� ������ . 

- ����� #$�9 6� 
���� �/D�A 

- 
y?�� ��� 

- #��(�� �
D '� �9U�.�� �����   

 

 

 

 ��;�1  $�7 �
	��� e���� �7������ �#*!�� GEZY-IMR04-QC 

 

�
-#�� 

Gezy-FMR04-QC 

-��!��

��*���� �
� 

: �-���� 1*�

�7� �$� $	������ � �	�7�� ���$� 

 

 	�	��� e����:        /     /200    : 	7��� 1*�: 2�U
���

 �7������ e����:      /     /200: 2������ 1*�: 2�U
���

 

�	'����� 

 6Z #��(L��� ����� #$�9 6� H=)�����z¤ ) O>+>��� � ���)�� ���K� ���)� ����FMRP( �����  O>+>��� � ���)�� ���K� �/�7

�<�
� ^&3  ��FU;Z  �����D 
,����� �S
��� � #��(T��� U�/=�� 6F�,>� X&� '� ����� 6� O>+>��� � ���)�� #��(z �/�7 H��

(L��� ��y�O+�� *�
� � 6F�?��� U�/=�� �7
9 � ���,������,��� �
D �GD *�
��� 8�< 6� O>+>��� � ���)�� '� #��   .  

 ���7 �%"D0��  6�����D � *�
��� 8�< ���$ *�
���� ���,���D 6��( 
w 0�=� O>+>��� #��(zD ���K�� �/�7 ��=���  �S
���

. �F�,! �/�G( *�
��� 8�< '� �DU�,�� ��y�O+�� ���K�� O>+>��� #��(�  

U :����S
��� 0�O� 6� O>+>� �� �� ��(� 6!�]D ��
�� ��y�O9 ��� 6���� j�����?�� ��!�+>�
D :��� �O>+>�  #��(�

 6)S
��� ��&��� ��
� '7 h�2 � ����� 6� $�9���� O>+>���� X��
/� �)�� ��?�( O>+>��� ��U 	�� ���
]!z ��?� :���

�. ����� 6� �DU�,�� ��y�O+�� ���K  

� #��(z H������ 6� $�9���� O>+>��� ;� U�
��� X&� �&� ��
� '7 O>+>��� ��UO>+>��� ��(z 6!�3 C��w ��� � � `GN�

�&� ��
� '7 O>+>��� ��(z 6!�3 C��w p
�z #
� ��>� 6�?���� U�/=�� '=� � O>+>��� #��(MD O>+>��� ��(M� �,9 ��U ��� �

6�����D � . O>+>���  jO/� x��F�$ �����  O>+>��� ��U ��(M� �,+D B�%�<&� �S
��� @\�� 6��� ����� 6� 6�?���� U�/=���� �
���� $�� ��

 �'�������*� 
 ���� ��] 4�!�!��� ���4J $
�� ��� ��] g����� � . 4�!�!��� ���� 	�	� @��  

 ����� #$�9 � *�
��� 8�< ���$ ����� ���< �G9�
� � �?A�
� *+� *�
��� 8�< '� �9U�.��� z��©� ����� #$�9 �
�� �2�

 �9�)�� *�< ;/7 ������ 5�
B 6� ���G��� � *�
��� 8�< �?A �/�G/� ������ 5�
B �G9�
� *+�� �/�7 #$�9 H�� H��

 �A�
��� ����� #$�9 ��
� '7 #��(����(7 6� H=)��� � *�
��� 8�< ���$ ����� #$�9 �G9�
� *+� �/�G/� �?�>��D ������ �/�

 ��D����.  

  

1������� @�
 . 

1-1��7���� ���� .  

#��(�� �/�7 '7 E�>� 6��� #��(M���� ���)�� ��y�O9 ���K� � *�
� 6Z *�
��� 8�< ��,�  

 

1-2��7���� �	�+
 . 

1-  . *�
��� 8�< 6� ����� #$�9 ��
� '7 #��(�� �/�7 �+�! H�� H�� 

2-  )�� . *�
��� 8�< ���$ ����� #$�9 6� 
���� x�+�U�� '� 

: *�
��� 8�< 6� ¢=��� �A�     6���<2.0  �7�� 

  �A�: #��(�� �
D 6� ¢=���     6���<7 �F�A$   

 6���< : *�
��� ���,! ;�< � #��(�� ����D '� ¢=��� �A� 6���9�2.0 �7�� �'� Hw
��D �$ E�U����D q
)�� ����� 0�� h�2 ��

 h�\�� *�
��� 8�< 0��1.5  #�� �7�� �/( ¢=�! � ���( 
w #$��K ���)  

3-  . �S
�/� `G� C�$z ;�� @$L� *�
��� 8�)� �(U���� ����� 6� ���G�� #U�=G�� �?�!  

 ��;�1  $�7 �
	��� e���� �7������ �#*!�� GEZY-IMR04-QC 
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�� �!�"�� ���!z '7 É&D�� 6�?>���=�/� ASH-WPS17-QC02   

 

3-2 -2  	G����� ¢�"2 �����:¡�4���� 

�(�����  T�6>G U
� �T�)��� 6� ���  �N�z '=���>G T C�D
,=�� X�)� 0z 6� �?��
��  @z *?�D �D�/���� �/�G��

=�� .H=)��� #
F�$ 6� �/ *+��3�< �2� �(����� �\Z �]� `-�  ¤�>,� #�7���� X�)� �=���� �!�";/7 5
G�  j�V>��

 �)�����/=�� 6��� �3�<.  :�9 6�?>��6��� �(����� 3�<�  �AU� 6� X�)�/� �/�7 X&��(�����. 

ASH-WPS17-QC03"   "  

 	
���� M�"() ���
V���ASH-WPS17-01MT)  

 

D: Daily, W: weekly, M: Monthly, 3M: Each 3 month, 6M: Each 6 month, Y: Yearly, ¿: 2 years, 

AN: As needed  

 Frequency 

��)��� H��  D W M 3M6MY 2Y

1-  "�,�� $�'��U 	
,Y����#�� 4�
���   

1-1 @�!�]�� �,+�� �+�� 6F���DT��        

1-2  U���� �+��6F���DT�� @�!�]��       

2-  	
( X#�&
%Y���  

2-1  �9 0�� m)��
�� ��=/��� �z  �%%+��2� 0�/�� 
��        

2-2 /��� �9 
�� �=�2�  �/����z ��O��D ^�/�        

3- §�~�� g�Y� X#�  

3-1 0z '� �(M� ��O�� p���� 'D 20 c �p�"��� �9U���. #$�7� 

 ���9 ��OD �y?G����2�  jO�
���  

  
 

    

3-2 � p������O� Tz *+� ;"A�� �)�� K��+�� ��G� ���>7 X�)��� 

��)� ;"A� ;/7 

  
 

    

4- §�~�� ��Y� *+ ��&��  

4-1 '� ��)� �
�� '� ��O�� 0�O.�� �z ��$
?��� � j��- `�
"�

��O��. 

  
  

   

5- �
n@�� X#� p/� $)�#���.   

5-1 �,+�� XK�7 '� ��)���  �������c%.>��� �,+�� XK�7� '� @z 

	��S. `V>���� ���%��D 

       

5-2  �T�)��� ��� `V>��U�?����         

6- §�~�� M}�+ ��U X#�   

6-1 ��)��� ��O�� m<�� j��.���D ��O�� XK�7 #�A '�         

7- "�,@
> ���" "�,�� �n@�   
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4 -$��!i�  ���
V%� ���%/���:�
@
�����  

1( K�
5�� \�;!� 

2(  ����! :���;�����!
 

3(  ����500  +�

5000 +�
 

4( K�
5�� @;�� 

 

5(  ���
V%� ���%/��� $���6��:�
@
����� 

6( �-
 

7( �T�)��� ��K 

12.1 � �,+�� HV>� ���< m)�z �DU '� �(M�� ������ #��� '� �(M�

.HV>�/� 69U�.�� CO+�� 6� 
������  

       

12.2 '� �/��� �%( ;/7 B�%)��� �,+�� HV>� C�$z ��7 H,��� '� .

HV>��� ��!�=�� C�$z ;/7 B�%)/� h�2� #��� �A� #��� 6/7�  

       

8-���&� §�~��   

8-1 �>7 8�%.!� XK�7 #�A ���O�� �?>� 6
�
=� ����O  j��.���D

 #�<�
�
=���  

   
   

 

8-2 #$�7�  #�A m)���XK�G 6F�D
,=�� ���O�         

8 - �%��� M~+ ������ ¥�
U   

8-1 ¤�A � ������ #
F�$ 'D XOG�6F���DT�  ;��@�!�]�� #
F�$         

8-2 � ������ ¤�A #
F�$ 'D XOG� 6F���DT�6�U���         

8-3 ¤�A 'D XOG�� ������ 
F�$ @�!�]�� #6�U���        

S2.6-186
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Plant Name: 

���+  

Title 

�U����� ���� 

SOP TAG No. 

ASH-WPS17-02OP 

 

1 -`-� �/�G�� 

1-1�
%���� �9
^�  

2-U����� ���� �A���� ��$���� #�<� 6Z � [���!� ���< 6��C�D
,=�� �U����� ���� �%B� 6Z 
���  �A����

�� �F�D
,=����)  �+��G������� Z �U����� ���� '� 8
����  '�M��A����  ��� T #��� �F�D
,=��'7  ����

�����)  �
��� ��� ���!���)��� '�.  

 

  

2-1 g�K)� $�
%���� *
� �U[���  

1-�� 6��)�� ����� 6��50° �D�/���� �A���� '� ����� ���)�� � �z ����/� U
N�� *>+� �9z '�#�<� �D
,=��C 

��� 6���). 

 

3 -
��G� :������  

3-1  �����	
����:  

�����  �U����.@���� ������ ��
� '7 ��G 

�6F�D
,=�� U���� [���!� �]� ��U����� �T�< '� ���< '7 `�=�� �GD z�?� `A�� � ���� �U����� ����  '7

��
� ���?���  5����"- "����  �/���� H=)� �<�� �z ������ 6� 

 

3-2  ���%/��� "5��� !�@�:   

-��� ���� X&� �D�/���� �-
�� $�>D: 6/� ��( ��� 

 

������� �U�� '� '�������� �,+�� � �A���� 

� #U�
<����� ��
?� 

� �����O�� 

�5���T� � z�?�� '�K 

  

 

����?�� '� ������ �;�  .. �?�
�� :p�"A �7
�10 36!��  

 �?�
�� : ��)� ;"A�10 6!��3  

 �?�
��: 6/=�� '�O��20 �!�3  

�0�U���� �7
� 

  

  

 

ASH-WPS17-02OP Revised version Issued date Page  2of 5 

 

2-3 ?4�"�� X#9��  

��9z '�  *>+�^��< M�� ���� � �%B� '� ��)��� 6�?>� ��U����� ���< 6��A$  ������ m)%�� ��
� '7

 @U���� C�
9� 6�?>�� .#�<�/� ������  '� 
](z30 
� '7 ��A$6�Z� ��)� �z 6/G%�� ��)��� ��. 

 

������� ���<  

�3-1 '"A�� ������ $�'��(��  

3-1 -1 	
���� �"�  

?� ���G�� ��C�
9T��U����� ���� z� .6����� 6!�?�� H�
�� 6� '?� �Z ��(  

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3-1-2 : 	
���� C����  

-6���T� �ZU�"� ;�� C�D
,=�� ���)� � �U����� ���� ���� `A��, 6���T� �A���� U�"� #$�G��� �GD  

  

 

3-1 -2-1 : 	
���� C���) ������ $�'��()�  

1.U�� X��<T� `A��+� 

2.X�)��� #
F�$ :��A �-�� � c%.>��� �,+�� �<�� 6� $�9���� ������ #
F�$ :��A �"�� 

3.������ �<�� 6� ������ #
F�$ :��A �"�� 

4.7 B�%)�� �F�A$ #�G� �������� ���� ;/:� .�,����� �?A $
?� ��)��� j�7 

� ��)�  '�����)� .q
)�'���K� �q
)�����0�O.
����6 ��
?��� ��� p�����  

1- ����/� 6�F
�� #
F���� :��A 5���� '� �(M� 
-  ��U�$ �%"D �&7z #U�(\��� $�>?�� '� ��)��� 6�?>��

�U����� ���)� �$��G��� 

��
� '7 q
)��� #�<� ��S�
���
 

.��%/�� �7
� $�K �q
)��� ���� �GD

 

1- :���D ������ �<�� 6� $�9���� ������ #
F�$ :��A �-��
c%.>��� �,+�� �<�� 6� $�9���� ������ #
F�$ 

2- �+�U�� X��<T� �-�� 6� z�?�� 
3-  K��+� j�7 '� �(M���>���� U����' ��D�/���� ���/� ����/  
4- � �+�� Q�.�� #U���� ���G� � $$
��� � �,+�� � U���

������D 

 

 


N)��� 

q
)��� ���� z�D 

q
)��� X�GS� 

�D�/���� ��%/�� 

X��<T� �-�� 

1- � ������ '� �U�.�� �,+�� � U���� ��)� '� �(M��

 �D�/���� H�/� 
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5.������ `A�� 

6.5���T� �A� �+� 

 

3-1 -2-2 <4��/�� ���2 �� C���)� :   

-6� 5�
B �z �U����� ���< 
w   �G?�� '=��� ������� ���� C�>3z ^�)5����  ������ ��
� '7 Y��%�

�U����� 

 

 

3-2 !�U��� *�~6� 7�n� :  

 ��!�O� �,��� �U����� ����� $�A�/ �]� ��U����� ���< �� �>G� �/�7 �U����� ���� */��� .�/��� #
�%� ����

6F�D
,=�� U���� [���!�  *+� �h�\� ���� ._9�%���� $�A� ��!�O� �9�� 0�>D ;�� ����� 6Z� . �U����� ����'�� 6��� �

67�?�� 0�O� 6Z �  0�O�@
,S $�A��� 
��� X&� '� �,  �A� ���� :A����� '�� #��� ������3 � X&� ��7�� [���!

U����. '�O.� �G� ��0�O. @
,��� 90  #��� �Z @\�� ��7��30 �� ���� ;�� $�A��� ��! H�� .$�A��� 0O.� �'�O.��� j�

 '� '�O.� �G� $�9� 6���� 0�O.�� H3 .���� 0�O�21  #��� �Z @\�� ��7��7  ������� $�A��� 
���� �'�O.� j��� j��z

.�U�����  

 

3-3 : �"A�� 7�n�  

 q
)��� #�<���D ��§ �����D ��Gz �\Z '� �A���� U�"� .�F�D
,( � �Z ����� h�\�� .��U��?�$�9� */��  ;/7 m)�

;/7 @U�$ �!�"�� ��F�A 6� '?� �Z ��( ��U��?�� ')S .. 

 

4 - : �G?�
w 5�
B 6� ������ 

4-1  �GA����� ������ C���� � �(�����  

(1) ?�� ��§ 6� �/�z�  

(2)  ��%��>(���� ��/���� ;�� �"� H� 

(3) ������ '� �9U�.�� �A���� 6� m�!  

(4) q
)��� ;/7 #�F�K #U�
<  

(5) q
)�/� _9�%� `A��  

(6) (j$�G�� K���� '� 6G?� 
w 0��) 6G?� 
w j$�7 
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4-2  �(�����:�,9&7 	
�� ��?����  

 M�"(1  <4��/�� "���� 	
���� '�/K�  

No.�GA����� �(�����  *?��� Y&-T�  

1 z�?�� ��� 6� �/�  

�N%.>� ��U��?��   �� ')S��U��?  

 ���� z�D 6� �/��U���� ���G��� X��?��� �� Y&-� 

1($�A��� 6� m�! 

2(*�
���� $�A��� #U���� 6� 

1($�A��� ���O� 

2(C��,�� 	&�� 

H=)��� #�<� 6� �/� H=)��� #�<� X��?��� �� Y&-�  

2 
 ��%��>(����  �"� H�;�� 

��/����  

 $���!�
�/� $�A���  �A��� �S
� `V>� � 5
-$ 

 � 6D
,=�� H=)��� j�V! 6� �/��?�/�  '�<
$�A���  

 � H=)��� m)��?�/�  X��?��� �� '�)��
���G��� 

$�A��� �.N� 6� C��Z $�9�  C��,�� 	&��  

$�A��� �.N� 6� ����� �/�  $�A��� 
��  

�$U $�A� j��.���  #�9 �7�! �2 $�A�� 
����  

3 
 '� �9U�.�� �A���� 6� m�!

������  

 $���!�
�/� $�A���  $�A��� �S
� `V>� � 5
- 

$�A��� ��\�� j�V! 6� �/�   �� m)��!�- 

C��,�� 
�/� $���!� C��,�� �S
� `V>�  

 '�< �.N� � 6D
,=�� H=)��� j�V! 6� �/�
$�A���  

 X��?��� �� '�)�� �.N� � H=)��� m)�
���G���  

�?=��� ��� m�!  1(�?=��� ��/< 
�� 

2( ������ �?)��� `wU 
��
C��,�� �?)� 

3(
������ `/� �z `G� m)� 

�F�K ��<  �)- �=�D X��<T� *�
�  

4 q
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Plant Name: 

���+ 

Title 

#���� ��?�/� 

SOP TAG No. 

ASH-WPS17-04OP 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

1. ����� : 

������ ��?�/��� ;/7 @O9 ��)� p��)� 

 

@�M����?�/��� [�! 0�")��D #����  �(
)�� �$�D  

1  �?�/� 40 �40 �60 �75  ��� U–���$ 

2  �?�/� 40 �75   U���–���$ 

3  �?�/� 50   U���–���$ 

 

2 -  
��G������� 

������ U�G� ���G�  .x���� ��?�/��� 'D ���?��� H�� .#���� �%>� �?�/� �( ��G� ¢< ��?�/��� 'D 0K������ ������ ;/7

 ���� X��9 ;/7 �/��G�� ��?�/��� U���� ���G����?�/��� �G��.�!�"�� ���! ;/7 x�N�z ��  

 

3-2 $�A�%/�� 	
��� M�"(:  

-  �9��7 ��� ��?�/� �F�D
,(  ��&7z X��+/� Q��� � �%/�.� ��G� '� ��)��� 6�9,� U�(\� ��?�/� ���� X�

6�"ASH-WPS17-4 OP01".     

  

4. ��?�/� ���� ��C�
9�: 

4-1. : C���)� � 	
���� �"� $�'��(�  

4-1 -1 A �� m)�C�?�� �? :  

-  6�T� m)� � ��G� 6��� �?�/��� U���� *+� C�?�� �?A :  

)1(  � 0z *+�6��( 0�O.�� 6� ����� p���� 0�= .�.N��� �����  

(2)  .���( �=�D *)��� �� ;/7 �D�)��� ��� H��  

(3)  ������ C�D �?A $
��� �� ;� �D�)��� �/w *+�. 

(4)  %� �<�� ;�� �A���� ��\�� *+�C�D
,=�� ���. 

 

4-1 -2 : 	
���� �"�  

- ��?�/� p���� 0�=� ��>< 0�O.�� 6� ����� '� ������ p���� '� �A� �)S
��� �����  ����� ��?�/� 6�����D�,


N)� ;�� ���)� T �)S
��� : 6/� ��( ������ ��/�� 0�=� �   

(1) �?�/��� ����� ���?��� �<�� 6� z�?�� Y��%� ��
� '7 ������  
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(2) 5
"��� �?)� ��� �D�/���� ����� ;�� 5
"��� ��� �"� ;�< �+�U��  #C�
A '� ��)� ��%! �A��� 6�,

��G��$ ���)�� ���,����� ����� K��+�� T 0� *+� � (
?���)  

(3) �9U$ [�%�U� ���K�O�Z� �C���� @z *A�U #���� *�
��� #U�
)�� 

(4) *A�U ��)�� 	��>- 6� ��)�� '� #���� �
�� :�� 

(5) ��/�� �Z ��( ��)�� �DU ����� �?� 

(6) .(����� 
?�z) �,+��� U���� #�S ��C�
A �+�  

 

4-1-3. 	
���� C���� 

(1)  �/w��?)� �+�U�� 5
"��� (5
"��� � 
?���) $��7 #C�
A '� ��)��� :�  

(2) z�?�/��� 5���� ���%��� �<�� 6� 5����� Y��%� ���. 

 

: �n2[�  

-  ������ X��9 6� ��V<&��� $��7 6� �+�� 0� *+� ��?�/�/� �G?� 
w ���� ���< @�

ASH-WPS17-04OP01   
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 ��?�/��� ���� X��9����� -WPS17-04OP01): - ASH(  

 

 

��A�� `">D ��G� ��)��� �!z 6/7 �\Z ������ X��9 ���G� :�B�)/� 

�A�%/�� / 7�
���?�c� �U4�
 �A�%/��

��
2)��

$�n2[��

�?���

 [�?��� 

)1( �7��+�40Y�2���

�<���)2( �7��+�40Y�3��  

'>3T�)3(�7��+�50Y�1���

C�3&]��)1( �7��+�40Y�2���

C�GDU��)2( �7��+�40Y�3���

��)��)3(�7��+�50Y�1���

�G�+�� )1 �7��+� (60Y�2��
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Plant Name: 

���+ 

Title 

Low Voltage Motors 

SOP TAG No. 

ASH-WPS17-04MT 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

��"��  

:������ C�O9�� '� c%.>��� ��N�� X�)� 0�=�� ���7  

� �D�]�� �NG�� 

� 69U�.�� �=,�� 

� 
F���� �NG�� 

� 6����� �9� 

� � �9���6%/.� 

� �<�
� 

� 6/?�� 

� �-���� 	��>- 

 

 

1.  �
�F� $�G�#��96@��� "�,�� 

.
������ ���� X&� '� 
�� 0�=� '� �F���� ��>� #���� ��?�/�( �D�/���� X��<�� ��>� $��7 0�U�$ j�.��z '=��  

 

2. ���� ���
V�� 

��T�� U�?��T�� �+����� �?A�
���� �GD������ m)%�� '� 6/� ��D j���� *+��� ���< ;/7 B�%)/� X��?U���� 

 .j&��T�(  

:j�,� :DUz '� �!�"�� 0�=���  

� �+����� m)%��� �?A�
��� 

� m)%�� � �?A�
��� ��!�D �/)� 

� `����� X��?��� 
� �>��
�� �!�"��  

 

2.1. 	
,Y��� �AU����� 

�N���' #�<�/� ���G�� �?A�
���� ����� ��
"?�� �?A�
��� ��� U���� #�S� �,9 �]�.. K�O�ZT� � C���N  

  

 

2.2. X#9��� �AU����� $���
� 	
%#� 

 �!�- ���>D j���� '=�� h�\D� 6/?���� M�� @z ^��)D :A���� 6� m)%��� �?A�
��� ���! ��!�D �/)� �7��� 0z '=��

.M�.�� �\Z �]� ^��< *>+�� �/"��   

.  

 

2.3. �"A��M ����� 

 �j�V>�� ��7 ��U�
���T x��9 H,� CO+�� �\Z� �=D �-�� U�w :�A q�>ZU����  �\Z U���� :�A ��F�A� �:>"��� �����D 5
G��
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.�9�)�� �>7 �<��� 0�=�� �>G� #
�%� �,F�
�� 0�?�)�� 6� �,G�� *+�  

 

2.4. �
@
����� ���
V�� 

      ���< ;/7 B�%)/� �7�?�z �>/7 *+� CO9 HZ� �\Z �G��
������ >��
�� �!�"�� 0�=��� �#�9 ���< 6� ��7��+� '� �

 .X��+�� 6� ���� ��( �>G� �>�K ��
�� *�< �9U�� �����ASH-WPS17-04 MT  

 

3. 	
,Y��� ������ 

3.1. 	
,Y�� 

 X��+�� *�< ��
"?�� �?A�
���� ���G�� �?A�
��� ���! �+�� *+�ASH-WPS17-04QC01and 

ASH-WPS17-04QC02.  

 

4 -2 
�U�����  

 

3.1.1. �
@
����� ���
V�� ����� 

�+�� *+�  X��+�� *�< ��
"?�� �?A�
���� ���G�� �?A�
��� ���!ASH-WPS17-QC03.  

 

1.1.1.  �����	G����� ¡�4�� 

 ���� 6� ^�)� 6��� �(����� �+�� *+�
���� � 
�
�� 6� ��?�/���� �(����� k�UASH-WPS17-QC04.   
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Operational and Maintenance Schedule (ASH-WPS17-04MT) 

  

 Frequency 

Name of Facility 

6���67�?�z@
,S

3�


,S�

6�


,S�@�>�

 �>7

�9�)��

1.  8��� ��	
��� ����� H#�$�$
@�� HB	�I�� H����7�� '�!� 

1-1 U���� �=� �,+�� $���� m)� � U���� �+�� � m)�       

1-2 �F�K K�O�Z� $�9� m)�         

3-1 #�F�K #U�
< $�9� m)�        

����� '� J��$E�  M�� &� '�O
����� Y!������,� ���7��  

�	#�*��1 �
�
��� �	�
 Z�� ���/�� �� ��49 Y�
"���        

1.1. �	�
�� 6��# Z�� $� ���/�� �� ��49 Y�-
 1�	#�*��       

m)���$�9�� 0�Z��� �7z� �?��>��� #
%>"�� j��.���D �/�Kz� �(M����       

3- M}��+ � $[5� ����� X#�  � �
n@��, §��¨�� �����

]���� *
�c�  

 

1.2. 
 [�91���
 @I! Y+��0�� K4��� +"�         

1.3. 1���
 @I! .\
�� 
9 �
*� 	
�
 $� �47�� [�9        

3-3. ���H� ���
 [�9.        

2. ����� &��� Y	7�
   

2.1.  1����
 _�H� �5�
 ��� 	!� ���  b�
��+���� 

 1�	#�*��1�� " shell alvania 3"  

   
 

   

3. �I�F� #G>� R7XE         

3.1. ���/�� $� ���H� @�- @I! 	�
 $9         

3.2. ���H� +"�
� ����
���
 ����*��� 1��9         

4. [����� �	��
 Y�Z� R7XE� *Z�  
 

4.1. �	#�*��
 ��
���� K�-] `4!91  R��U �7-U
 �
����

  �5;I!�

   
 

   

4.2. @�� a9 $� ��
���� R��� [�9         

5. 	�� ������ \#����� [$��� ����'$� 

5.1. �A��������K�%����� 
�7+��0���       

5.2. j��.���D������500�Y+�
�_�U������� �+���7���4�

��
�7 +��0���

   
  

  

5.3.  _�U���-'�� ����  $� ���9 $
�� $9 ���
 �4�7��2

   
  

 

8- 4������ ���+        

5.4. �� +���� b�
��
 _�3� b�
 ��9
� ��" �
�

"����-�� $� �
�
����

   
  

  

8-2 U�?��� '� ����� U������ `V!         

5.5. 
w�6/?����>7��9���(�� (����H�)         
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5.6. �� b�
�� 	!� ����� ��]�;�#�       

5.7.  ����� 1����1��  ��!�;�� ���"3"�       

8-6 
F���� �NG�� ��U�D m)��         

5.8. �� ���
� @��-�  [�9+��0�� 
�7�       

5.9. ���!7� +��0�� 
�7�� ��47�� �	���� [�9�       

5.10. +��0�� 
�7�� +�;���� ��
�'� 
 �47�� ��
�'� [�9       

5.11.  .����-�� $���
 �
�
��� $��� $�� ���'�*3� [�9

 a4�
��� $� �� $� 	�c�
���'�*H�  

   
  

  

 

4 - �
@
����� ���
V%� ���%/��� !"���  

 

1( �&DC��Z U 

2(  
+�500 ���� 

3( �<�!� �<�! �DU ���%� 

4(  �>9U�2 

5( ��K�O�ZT� ¤��� K�,9 

6( C���N�� ¤��� K�,9 

7( #U�
)�� �9U$ [�%�Uz ¤��� K�,9 

8( 
���z �
=� 

 

5�
@
����� ���
V%� ���%/��� $���6�� . 

 

1( ��G! #
%>- 

2( ���A �G�A 

3( *�\� #U�- 6� ��U�/( �
�� 0�DU�( 

4( ��'�K  

  

A
S

H
-W

P
S

1
7

-0
4

 Q
C

0
1

 
R

ev
is

ed
 v

er
si

o
n

 
Is

su
ed

 d
at

e 
P

ag
e 

 
5

o
f 

6
 

 

	

,

Y
�

� 
M
�
"(

 
�#

>
��

��
 x

�

��

� 
$

�A
�%

/
� 
�

��

�

�
 : 

Q
C

0
1

)
4

0-
1

7
W

P
S

-
A

S
H

(
  

        

 
 

 
 
 

 
 
 

 
 
 
 

 
 

 
 

 
j�

�
 

 

�?
�/

�
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HA
U
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��
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?
��

) 
U
�
�
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���

 �
�7

��
 �
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U
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1
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��)��� H�� 

���+ 

Title 

���G�� #C��T�  

SOP TAG No. 

ASH-WPS17-09MT 

 

Issued  Developed by  Signature  

Revised  Approved by  Signature  

 

1.: ������� 

-�'�v�� 7�n� �
@V� *&�� :�
���� $�;9%� 

�(6!�?��� #C���) �/����� #C��T� 

� #C��T��9U�.�� 

 

 6����7 , ���� '�N #C�� ����?(
� :������ 

     

�: *� :�&� §@�4�%9�� �"2� 

1-�?/G��  

2- �>�U�/%�� �?�� 

3- �(
)�� �$�D 

4- X�)�  

     

�'��9V�� $�A�%�� 

 

2 -1 4���)� � 8��/�� �'�v� : 

� ���)��� 6���92��>�'� 0�=�� 6��� 6Z #C���� #KU�?���� ��
��� '� #C���� j�V!� � 

a(�?/G�� 

b( �?��250 /� ���	
� 

c( �?��160 U���©� ��� 

d(�(�G�� 

e('9���Z 5��( 

 

2 - �!�"�� ���! : 

-: 6�T�( '7�! '� �!�"�� ���! 0�=�� 

��-
�� � m)%�� 

��>��
�� �!�"�� 

  

 

2-1 "5��� � X#9�� : 

�\Z ����� #C���� ��?(
�� ���G�� �?A�
���� @
"?�� m)%�� � �� C�O9�� X��?��� �,/����%�   

   

2-2 �
V���
@
����� ��  

�!�"�� X��+� �G?� �>��
�� �!�"�� H��ASH-WPS17-09 MT" "  
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 U�
=���  

�/#��� ��� 6���67�?�z@
,S:DU  

@�>�

`"! 

@�>�

@�>��>7  

���<T�

  

���A��� x'�v� .� 

 

1$�A�%�� X#� .  

1-1. j�O/�� �>7 �Z
��� ��?�/�� m)�.       

1-2. 
�� H3 xT�z 
�U����� m)� H�� 0�>�� ��?�/�� ���< 6�

.j�O/�� �>7 �?�/��  
 

     

1-3..
��� jO� �2z �Z
��� #C���� ���%� �G9�
�      

1-4.U�&?�� j��.���D ��
��� '� C����� `V>� H�� .  

 
 

     

1-5���A �G�A j��.���D �(�G�� `V>� H�� .        

1-6� .C������ ��?�/�� ���?]� '� �(M��        

2�v4i�� �
Q����&�� $[5��� 3
�( ��(��� .  

2-1 �&-��� 0��z �G9�
�� 
������ :�9 �DU '� �(M��� .

.�F�D
,=��  

   
   

 

2-2.6�U�� �&-��� �DU '� �(M��� .        

1-�
(4�6�� �'�v�� $�A
G�� X#�  

2-1 &?�� ��?(
� `V!����� U�&?�� j��.���D U�        

2-�A�%�� ����2 X#�  

4-1 �9U�.�� #C���� ��?(
� ����< m)�        

 

 

 ��;�1  $�4 �
	��� e���� �7������ �#*!�� ASHAM-WPS06-QC 

 

#��.�� 

Ashma-WPS06-QC

���>��

             4�%&�� *�2 $����   

��)��� H��

        �/#�  ���+- 4��� �/#�             

                       

 

   /   /        $��7�� k�U��200: �G��� H��  : :A���� 

   /   /      �G9�
��� k�U��200:9�
��� H�� :: :A���� 

 

  

"��ssss��    

 

 ;� U�/=�� '�< H�����7 $�9 ;/7 �V��)��� 5�,D p\���� 
������ �� ;/7 5�
�z ;�< �
��� ��� #

. �=?��� 

 

 

                                                       

 

 

  

 

 

 

1 - �
��@���� �#V�� C�V��� ����� x�
� �G�> �� ����� x�
� �
�@� �
���� :  

  

	 ��A��� 4�%&�� ]A^  

 ;!$�� �)�� 0�� �A
���D ;)"�� 5
"��� �
��� ��� �(
�D �
��� ���� #$�+�� �?� 
��G�� ��?�

 '7 ��� 0z *+�T �=?��� 5�
�z ;� 6�?���� U�/=/�0.5 //� 
�� �=� j�
+  

�� ���! �>7 ;�?���� U�/=�� ¤�A� �=?��� ;/7 kN�� �?A U�/=�� ����� '� 8
��� �=?��� ���,! ;�� '�)

���.�� ���>�� ��3�/� pz '� ���� ����� X�-� 0���� �=?��� ���< ;/7 5
G��� �Z.  

 

2HU����� $�
%�+ 4��&� .  

2 -1 ��A��� 4�%&�� 4�AK� $��� !"+ . 

- [�?�� �( #
� : ��)��� ;� 

- [�?�� �( #
� : U�
<��D :�K���� ���>� ;�  

 

2 -22� 4�AK� $��� !"+ .4�%&�� |�
 

-  �( #
� : 
y?�� ���6 U�,S   

  

 


y?�� ��?�/� ��\���� �=?S ;�� 

4�%&�� 


y?�� ��� 

 ��;�2  $�4 �
	��� e���� �7������ �#*!�� ASHAM-WPS06-QC 

 

3�
�
A/�� C��n�� §#� x�
��� �!�( �� �&#�� . 

3 -1�;A�� x�
� �AU��� . 

3 -1-1�%����� 4�%&�� |�
2� 4�AK� . 

 6)"�� 5
"��� �
��� ��� �(
�D ������ ����.�� ;/7 C�>D U�/=�� ���<� U�?��� H�� 0z *+�

����� �>�N�� �D
���D ��>G�� \�z  : ���� 
-�>G/� h�2�  

- 0�/�� 

- #U�=G��      

- ���)�� 

- O>+>��� 

- �!���� 

- 6>9�U�,�� HA
��  

-  ��
�=?��� ��
�=?���!������  

- �9�)�� *�< p
��� 
-�>G��  

 

3 -1-2�Q��@�� 4�%&�� �+�( M"�� �� �&#�� .  

�� �)S
��� ����� 6� 6�?���� U�/=�� �?A�
� *+� ;/7 C�>D 6F�,>�� U�/=�� �7
9 ���)� *+

 '7 ��� T ¢)D �=?��� 5�
�z 6� 6�?���� U�/=/� 5�,�����0.5 //� h�2� *G=� 
�� �=� j�
+

 ;� H=)��� H��� �=?��� 6� ���! �GDz 6� �7K���� ����� 6� 6�?���� U�/=�� ¤�A �&+� ;/7 �C�>D

 �?� ��
� '7 ;�?���� U�/=��U�/=�� ;���9� 5�N���  '� $��< ;� �=?��� X�z ;�1.0  ;��

2.0 //�
�� �=� j�
+  

 �=?��� ���< 5&���D �=?��� 5�
�z ;� ;�?���� U�/=�� mA�>� X�G� `/�.� ��3�/� $�9��

 k�� ...� #U�
)�� ��9U$�  

- . 
��G�/� ��?� �=?��� ���,! ;� ;�?���� U�/=�� ¤�A *+� �  

;��� U�/=�� ����� ;� H=)��� ����� �����  

-1:�K���� �=?S 5�
�z �>7 ;�?���� U�/=�� '� 5�,�� $�< .  

-2 ¢< '� U�DT� '� ����� ���< '� �(M� .:  

� �%����� 4���� !"+

� 	�@�� ]K ���"� �� ��A��� 4�%&��

�  �;� 	G *� C�V�� M"��

-3 ����� ��( '� 5�,����� $�< .����>���  

-4" X� ��
� '7 �,����� ��/���� U�/=�� �T�G� $�< .Break Point"  

-5����� ���( '� �(M� . �=?�/� ����>���  

-6U�/=�� K�,9 ��
� '7 6F�,>�� U�/=/� U�/( �7
9 X�G� �?� .  

 ��;�3  $�4 �
	��� e���� �7������ �#*!�� ASHAM-WPS06-QC 

 

-7:;/� ��� ��?� ����� 6� 6�?���� U�/=�� �?A�
� . 

- �D�/���� ����� 

- �=?��� 5�
�z �>7 ����� 

-8 �!U��� . EF��! 5��Z��D �?A�
��� 

-9Ý T jz U�/=�� �7
9 X�G� 
�� jO� �2� �� ���)� . 

-10 ������D �7
+�� 5
"� X�G� 
�� H�� , U�/=�� �7
9 X�G� 
�� jO� �2� .

.m�>�� �z #$��O/� 6F�,>�� U�/=�� K�,+� 

-11  ������ ��C�
9� #$�7� .7   ;��10  6>��
�� ��G�� 6�.  

 

3 -3	
���� ���#� ?�VA�� X#9�� . 

  ����/� *��>��� :���� '� �(M�/� 6>��
�� ��G�� C�>3z U�/=�� ���,�� ������ ���< �G9�
� *+�

���,�/�.  

  

4�
�
A� �
��� C��n�� �� 	
���� . 

4 -1��%2 � ��U���� 	G����� .  

 �=?��� 5�
�z �>7 ����� 6� 6��( 
w 6�?�� U�/(  

 

5,Y�� .��4���� � $[ 

5 -1$[,Y�� . 

5 -1-1����� #$�9 �&+� .  

- �=?��� 6� ��\�� ���! �GDz 6� ���G�� ���)��� EF��! :� ;�?���� U�/=�� 

5 -1-2U�/=�� K�,9 �&+� . 

- '�)�� ���! �>7 U�/=�� �7
9 X�G� 

5 -1-36>��
�� ��G�� 6� @
"?�� m)%�� �&+� . 

-  ��F�Am)%�� ��G�� 6� @
"?�� 6>��
��  

 

   5 -2��4���� .  

: 6���( 
�U����� ��7 ��/�� 

5 -2-1 .4�%&�� £[���  

   -  "X� � ;�?���� U�/=�� ����ABreak Point"  

   - U�/=�� q&,��� �T�G�  

U�DT� ^�/�*  

 ��;�4  $�4 �
	��� e���� �7������ �#*!�� ASHAM-WPS06-QC 

 

- U�DT� ��� �� 
��  

 

  5-2-3$�
5�� .  

-   Y&-�� 

- X��?��� 

- ��,� �����  

- � ���G�D ��-��
��G�� 

- Q�.S�� *�U��D ��-�� 

- �!�"�� � ������ ��� �G9�
�D ��-��  

 
 

S2.6-190



 



 

 

 

 

 

 

 

 

SHAPWASCO (English) 

  



 



01_Zagazig 

ZAG-WTPxx-EM Revised version Issued date Page  1of 11 

Plant Name: 
ZAGAZIG W.T.P 

Title 
Definition of Emergency Situation and 

Emergency Planning 

SOP TAG No. 
ZAG-WTPxx-EM

Issued  Developed by  Signature

Revised  Approved by  Signature

1. Definition of Emergency Situation in Water Treatment Facility 

Emergency situation in a water treatment facility is defined as follows; 

1) The case example that water treatment function stops or stoppage of the function is 
predicted

In following status, it is difficult to secure the water quality, capacity, distribution pressure and etc, 
which are required as the water treatment function. And these statuses lead to the emergency 
situation in a water treatment facility. 

(a) Degradation of Raw Water Quality  
(b) Trouble of the Water Distribution Facility 
(c) Power Failure 
(d) Abnormal Concentration of Residual Chlorine at the Water Reservoir 
(e) Increase of the Turbidity at the Water Reservoir 

2) The case example that further damage to surrounding environment of the facility is predicted 

(a) Leakage of gaseous chlorine 

2. Detection of the Emergency Situation 

Early detection of the emergency situation makes it possible to minimize the damage to the facility or 
the surrounding environment. In order to detect the malfunction of the equipment or abnormal 
condition of water quality, periodical monitoring of water condition and periodical check of the 
equipment is required. Frequency of monitoring and check recommends every 2 hours a day. 

1 Countermeasure for the Emergency Situation 
In case the emergency situation is detected, the detector should make emergency contact to the 
facility manager. The facility manager appoints the deputy at least 2 persons taking consideration 
the absence of the responsible person, and has to prepare the phone network in case of emergency. 
The facility manager (or deputy) who received emergency contact should confirm the exact 
condition of the damage and make emergency treatment before spreading of the damage. 

3. Risk Assessment in Emergency Situation 

The effect extent of the risk in emergency situation is assessed as following formula. 

C = A x B 

A:  Extent of the disaster 
B:  Occurrence frequency of emergency case 
C: Effect extent of the risk 

In this SOP, “extent of the disaster” and “Occurrence frequency of emergency case” is assessed by 
three steps, as shown in following table.  
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Table 3-1 Extent of the Disaster 

Extent Step Description Calculation Point 

Stage 1 Disaster which causes a damage to a part of 
the facility 1

Stage 2 Disaster which causes a damage to whole 
facility 2

Stage 3 Serious disaster which causes the damage to 
human life or harms human body 3

Table 3-2 Occurrence Frequency of Emergency Case 

Extent Step Description Calculation Point 
Stage 1 Almost never 1 
Stage 2 Equal or more than 1 time a year 2 
Stage 3 Equal or more than 2 times a year 3 

Calculation result is as shown in following table. 

Table 3-3 Calculation Result 

Emergency Case Extent of the 
Disaster (A) 

Occurrence 
Frequency (B) 

Effect extent of 
the risk (C) 

1 Degradation of Raw Water 
Quality 3 1 3 

2 Trouble of the Water 
Distribution Facility 1 1 1 

3 Power Failure 2 3 6 

4
Abnormal Concentration of 
Residual Chlorine at the 
Water Reservoir 

3 1 4 

5 Increase of the Turbidity at 
the Water Reservoir 3 1 3 

6 Leakage of gaseous chlorine 3 2 6 

Evaluation result regarding risk management is as shown in following table. 

Table 3-4 Effect extent of the risk 

Risk Level Item
High a) Power Failure 

b) Leakage of gaseous chlorine 
Medium a) Degradation of Raw Water Quality  

b) Abnormal Concentration of Residual Chlorine at 
the Water Reservoir 

c) Increase of the Turbidity at the Water Reservoir 
Low Trouble of the Water Distribution Facility 

Preparation for the countermeasure against emergency situation is different by the risk level described 
above.
In order to reduce the risk level, not only periodical monitoring of water condition and periodical 
check of the equipment is required, but the preparation of stand-by equipment and instrumentations, 
such as gaseous chlorine leakage detector, water quality analyzer and etc, is required. 
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4. Necessary Countermeasure for the Emergency Situation 

4-1. Countermeasure for the Power Failure 

Power failure has 2 events. One is the planned blackout for the maintenance of power plant, and 
another is sudden power failure due to the power transmission trouble, overload and etc. In a first 
case, it is possible to have preparation period, such as stoppage of facility operation, preparation of 
emergency generator and etc, prior to the planned blackout. On the other hand, in case of sudden 
power failure, serious disaster may occur if the confirmation of operation conditions is not done by 
facility staffs immediately after power failure. 
Countermeasure for the sudden power failure is mentioned in this clause. 

1) Emergency Treatment for the Power Failure 

� Stoppage of Chlorine Dosing Facility 
In order to prevent chlorine leakage, chlorine feeding should be stop immediately after power 
failure. In case power failure occurs, the master valves fixed in chlorine cylinder have to be closed 
certainly because gaseous chlorine is provided by cylinder. Then chlorine leakage check should be 
conducted to the connected point between piping and fittings, by using Ammonia solution because 
gaseous chlorine remains in a pipeline. In case that the chlorine leakage is detected, neutralization 
by chlorine neutralization system (if installed in a facility) or active ventilation is required. During 
emergency treatment, Workers should wear the safety equipment and use the gas mask. 

� Stoppage of Filter Facility 
In case that the power failure occurs, inlet and outlet valves of each filter should be closed certainly 
in order to stop the filtering operation.  

� Stoppage of Alum Dosing Facility 
(Limited to the water treatment facility adopting the gravity dosing system) 

In the water treatment facility adopting the gravity dosing system of Alum, excess amount of Alum 
is dosed unnecessarily during power failure. Since the excess dosage of Alum causes degradation 
of coagulation effect in water treatment process, dosage of Alum should be stopped immediately 
after power failure. 

� Confirmation of the Water Level at Clear Water Reservoir 
Water level of clear water reservoir is stable during power failure because water distribution 
facility stops the operation. However, in case inlet and outlet valves of filters are opened due to the 
operation error, water level may increase and cause overflow. In order to prevent unnecessarily 
overflow, check the valve condition of filters, and increase of water level should be monitored 
during power failure.  

2) Countermeasure after Restoration of Electrical Power  
Resumption procedure of water treatment operation after restoration of electrical power is almost 
same as start-up operation procedure. Check the water level in each water tank and residual chlorine 
at clear water reservoir. Then, start to operate water treatment process from raw water pump. After 
water treatment is started again, water quality monitoring at each treatment process should be 
required until the water quality will be stable. 

4-2. Countermeasure for the Gaseous Chlorine Leakage 

Chlorine is the chemical which has strong toxic condition. And in case that the chlorine 
concentration in atmosphere becomes high, risk of death will be concerned. Therefore the periodical 
maintenance, especially to the piping and valves, should be done certainly because gaseous chlorine 
is easy to leak due to the deterioration of gasket and sealing materials. Furthermore, preparation of 
gaseous chlorine leakage detector, gaseous chlorine neutralization system and safety equipment 
should be required on regular basis.  
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1) Countermeasure for the Chlorine Leakage of High Concentration 
(Chlorine concentration in the atmosphere is more than 1mg/L) 

In case that the chlorine leakage is found, Detector should contact to the facility manager (or 
deputy) and ask the arrangement of workers for the emergency treatment. Countermeasure for the 
chlorine leakage should conduct by at least more than 2 persons in order to secure the safety, and 
Workers should wear the safety equipment and use gas mask. 
As the emergency treatment, the room where the chlorine leakage is detected should be sealed by 
closing doors in order to minimize the damage to the surrounding environment. Then, Start the 
neutralization of gaseous chlorine.  
After chlorine concentration reduces, close the master valves fixed in chlorine cylinder. Then 
identify the leakage point by Ammonia solution. The leakage point is identified easily because white 
smoke will be breathed if the dry cotton immerged in Ammonia solution comes closer to the leakage 
point. 

2) Countermeasure for the Chlorine Leakage of Low Concentration 
(Chlorine concentration in the atmosphere is less than 1mg/L) 

In case that the chlorine concentration is less than 1mg/L, doors should be opened and ventilate the 
air in a room, differently from above case. Then, close the master valves fixed in chlorine cylinder, 
and identify the leakage point by Ammonia solution, with wearing safety equipment and gas mask.  

4-3. Countermeasure for the Abnormal Concentration of Residual Chlorine 

In case that the abnormal concentration of residual chlorine at the clear water reservoir is found, 
identify the cause. Then, adjust the chlorine dosing rate and dosing amount properly according to 
the suggestion of Chemist. 

4-4. Countermeasure for the Increase of the Turbidity at the Water Reservoir 

The cause of increasing turbidity at the clear water reservoir is considered as follows; 

(f) Alum dosing rate and dosing amount is not proper. 
(g) Filtering velocity is not proper 
(h) Deterioration of under drain system of the filter 
(i) Contamination of the clear water reservoir 

In case Alum dosing rate and dosing amount is not proper or the filtering velocity is not proper, they 
should be changed to proper value. On the other hand, in case increase of turbidity is caused by 
another reason, identify the reason and should conduct repair works. 

4-5. Countermeasure for the Degradation of Raw Water Quality 

Degradation of raw water quality is detected by daily water quality analysis and visual monitoring, 
such as color, odor and etc. In case that the degradation of raw water quality is found, Detector 
should contact to the facility manager (or deputy). After the facility manager confirms the exact 
condition, and recognizes as emergency situation, stop the water intake and identify the cause with 
chemists. 
Furthermore, degradation of raw water quality should be informed to the river administrator who 
manages the corresponding river or canal also.  
The judgment items for the deterioration of raw water quality are as follows; 

(a) High pollution such as oil is identified in raw water
(b) A lot of dead fish is flowing 
(c) Pungent odor or bad smell is identified in raw water 
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4-6. Countermeasure for the Trouble of the Water Distribution Facility 

In case that the pump breaks down during operation, operate the stand-by pump. In preparation for 
the sudden breakdown of equipment, stand-by pump should be maintained and operated periodically. 
Furthermore, preparation of spare parts should be required. 

5. Attachment

5-1. Activity Chart in Case of Emergency 
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Table 5-1 Countermeasure for the Power Failure 

Chlorine Dosing Facility

Power down 

Close master valve
of the cylinder 

Stop the Alum 
dosing system 

Shut down the 
Chlorine gas feeding 

Close the Alum 
outlet valves of 

Close the filter inlet and outlet valves to 
stop the water inflow to the reservoir 

Inform to the facility 
manager

Monitor the water level at 
the reservoir 

Check the leakage 
of gaseous chlorine 

Inform to the sector 
manager and related 

staffsStart the emergency 
generator

Alum dosing Facility 

Filter

Reservoir 
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Table 5-2 Countermeasure for the Restoration of Electrical Power 

Restart of the 
chlorine dosing 

system 

Restoration 
of Electrical 

Power 

Restart of each 
system 

Check the leakage of 
gaseous chlorine 

Monitor the water 
level in the 
reservoir

Restart of the raw pump

Restart of the 
distribution pump 

Check the working 
Condition

Inform to the facility 
manager

Inform to the sector 
manager and related 

staffs 

Stop the operation of 
emergency generator, then 

check the engine 

Reservoir 

Transmission pump

Restart of the filtering 
after checking of the 

water level 

Restart of the Alum 
dosing system 

Check the turbidity at 
each process 
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Table 5-3 Countermeasure for the Gaseous Chlorine Leakage 

Chlorine
leakage 

Inform to the facility 
manager

Check the chlorine 
leakage place and 

chlorine
concentration

Chlorine concentration 
is more than 1mg/L 

Close all doors 

1) Arrange the staffs, safety 
equipment and tools 

2) Wear the safety equipment 
3) Close the master valve of 

cylinder

Start the chlorine 
neutralization

esystem 

Identfy the leakage point

The evacuation 
request to the 
surrounding 

residents, if necessary

Cancellation of 
evacuation request to 

the surrounding 
residents

Repair the chlorine 
leakage parts and confirm 

that chlorine 
concentration become low

Chlorine concentration 
is less than 1mg/L 
Open the door for 

ventilation

4) Arrange the staffs, safety 
equipment and tools 

5) Wear the safety equipment 
6) Close the master valve of 

cylinder

Identfy the leakage point

Repair the chlorine 
leakage parts and confirm 

that chlorine 
concentration become low 

S2.6-191
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Table 5-4 Countermeasure for the Abnormal Concentration of Residual Chlorine 

Abnormal
Concentration

of Residual 
Chlorine at the 

Reservoir

Inform to the facility 
manager

Check the difference 
from target value 

Residual
chlorine value 

is low 

Check the equipment 
condition 

Adjust the dosing 
rate and dosing 

amount to proper 
value

Check the dosing rate 
and dosing amount 

Monitor the residual 
chlorine

Residual
chlorine value 

is high 

Check the dosing rate 
and dosing amount 
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Table 5-5 Countermeasure for the Increase of the Turbidity at the Water 

Reservoir

Increase of the 
Turbidity at the 

Water
Reservoir

Inform to the facility 
manager

Check the difference 
from target value 

Monitor the turbidity

Identify the cause

1) Alum dosing rate and dosing 
amount is not proper. 

2) Filtering velocity is not proper 
3) Deterioration of under drain 

system of the filter 
4) Contamination of the clear 

water reservoir 

(a)Alum dosing rate 
and dosing amount 
is not proper. 

(b) Filtering velocity is 
not proper 

Check the 
equipment
condition 

Check the dosing 
rate and dosing 

amount

Check the 
filtration 
velocity

Increase the 
number of 
operating

filter 

Adjust the dosing rate 
and dosing amount to 

proper value 

3) Deterioration of under 
drain system of the 
filter 

4) Contamination of the 
clear water reservoir 

Check turbidity of filtered 
water and inlet and outlet 

water of reservoir 

Check inside the 
reservoir as 

needed 

Check the under 
drain system 

Check the filter 
condition and 

operation status
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Table 5-6 Countermeasure for the Degradation of Raw Water Quality 

Degradation of 
Raw Water 

Quality

Inform to the facility 
manager

Water quality analysis

In case pollution of 
raw water is identified 

by analysis 

Stop the water intake

Check the 
pollution level

Identify the 
cause 

Cleaning or 
disinfection

Checking for the water 
quality and water level in 

reservoir

Continue water supply 
until water level 
reaches low level 

Inform to relative 
section of the 

company 

Inform to river 
administrator 
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1. Purpose

The purpose of this document is to provide SOPs for the personnel who is working with chlorine gas. 

2. Condition of Chlorine Gas

1) General Condition 

� Chlorine is filled in a cylinder as pressurized and liquidized condition. 
� Specific gravity of liquid chlorine is approx. half time of water and it will boil at minus 34 

degree.
� In case that the liquid chlorine leak to atmosphere, capacity will become approx. 460 times. 
� Specific gravity of chlorine gas is 2.5 times of the air, and it stream to the lower part. 
� Gaseous chlorine is greenish-yellow gas. And it has strong pungent odor. 

2) Toxic Condition 

� Chlorine gas leads to inflammation to the organ such as eyes, nose, windpipe, lung and etc. 
� Chlorine gas causes severe burn if inhaled or upon skin contact. 
� The relation between the gaseous concentration and the symptom example is as shown in 

following table. 

Table 1  The relation between the gaseous concentration and the symptom Example 

Gaseous Condition in 
Atmosphere (mg/l) Symptom Example 

0.1 to 0.3 Detect the existence of chlorine gas. 

1 Limit concentration to withstand for a long 
time. 

2 to 5 Cause coughing, chocking, nausea and etc. 

5 to 30 Cause dizziness, difficulty breathing. Danger of 
death within 30 to 60 min. 

30 to 60 Make unconscious and cause the death within 
30 to 60 min. 

3. Regular Stock for the Safety

In preparation for the gaseous chlorine leakage, safety equipment and neutralization chemical should 
be stored near the chlorine dosing facility where these items can be used immediately.  

1) Safety Equipment 

Necessary numbers of safety equipment should be prepared in accordance with the numbers of staffs. 
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� Gas Mask (Breathing Apparatus) 
� Rubber Glove 
� Rubber Boots 
� Safety Wear made by Rubber 
� Safety Helmet 

2) Tools and Spare Parts 

Maintenance tools for the chlorine dosing system should be prepared in warehouse. 

� Handgrip for the Valves assembled in Chlorine Cylinder 
� Tool Set 
� Cooper Tubing 
� Nuts and Gaskets 
� Ammonia Solution (for the Leakage Check) 
� Air Exhaust Ventilator  

3) Neutralization Chemical 

Caustic soda solution (Approx. 15%) should be prepared as the neutralization Chemical. Gaseous 

chlorine is not neutralized by water.

4. Emergency Treatment against Chlorine Leakage

1) The Rule of Emergency Treatment 

� In case the gaseous chlorine leakage is detected, detector should inform to related parties 
immediately. From the safety aspect, emergency treatment should be done by more than 2 
persons, at least. 

� Safety wear and gas mask should be equipped certainly. 
� Person in charge of the treatment should approach from the windward to conduct the 

emergency treatment. Gaseous chlorine stays at lower area because specific gravity is heavier 
than the air.  

� Emergency treatment should be conducted quickly to avoid the expansion of the damage. 

2) Emergency Treatment  

In case that the chlorine leakage is detected, Detector should contact to the facility manager (or 
deputy) and ask the arrangement of workers for the emergency treatment. Countermeasure for the 
chlorine leakage should conduct by at least more than 2 persons in order to secure the safety, i.e. 
never act by 1 person. And Workers should wear the safety equipment and use gas mask.  

(1) Establishment of Restricted Area 

In case that the chlorine leakage is detected, let the working staffs, except for authorized workers, 
evacuate to the safety area in order to avoid expansion of chlorine gas. And then, establish the 
restricted area.   

� Chlorine Leakage of High Concentration 
(Chlorine concentration in the atmosphere is more than 1mg/L) 

The room where the chlorine leakage is detected should be sealed by closing doors in order to 
minimize the damage to the surrounding environment.  

� Chlorine Leakage of Low Concentration 
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(Chlorine concentration in the atmosphere is less than 1mg/L) 

The doors should be opened and ventilate the air in a room, differently from first case.  

(2) Operation of Gaseous Chlorine Neutralization System 

After the evacuation, start the neutralization process by the operation of gaseous chlorine 
neutralization system. 

(3) Emergency Treatment 

After neutralization process, identify and fix the leakage point in accordance with following 
procedure.

� Leakage from the Pipeline 
a) In case that the gaseous chlorine leaks from the pipeline due to the degradation of gaskets 

or deterioration of piping materials, master valves fixed in chlorine cylinder should be 
closed to stop the consume of chlorine. 

b) The leakage point should be identified by the ammonia solution. The leakage point is 
identified easily because white smoke will be breathed if the dry cotton immerged in 
Ammonia solution comes closer to the leakage point. 

� Leakage from the Cylinder  
(Following procedure is done during neutralization process.) 
a) In case that the liquid chlorine leaks due to the deterioration of cylinder material, master 

valves fixed in chlorine cylinder should be closed immediately. And then remove the 
copper tubing from the cylinder. 

b) Change the cylinder position in order to change the leakage condition from liquid to gas. 
c) Continue the neutralization. 
d) When chlorine concentration in atmosphere reduces, check the stoppage of leak by 

ammonia solution. After leakage stops, move the cylinder to outdoor. 

3) First Aid Manual for the Poisoned Patient 

First aid method for the poisoned patient is as shown in following table. 

Table 2  First Aid Method for the Poisoned Patient 

Condition First Aid Method 

Case of having a cough 1) Take a rest at well-ventilated place. 
2) Gargle the throat 

Case of harming the 
eye 

Wash the eye by clean water more than 15 minutes. 
Then have an examination by a doctor. 

Serious Injury 

Have an examination by a doctor immediately. 
First aid action until the doctor arrives is as follows; 
1) Convey the patient to safety place and laydown, 

and then warm his body. 
2) In case of breathing difficulty, oxygen inhalation 

is required. 
3) In case breathing stops, rescue breathing is 

required.
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4) Establishment of the Organization against Emergency Case 

The communication network and the emergency treatment procedure should be established based on 
this SOP. Periodical practice against the chlorine leakage is recommended in preparation for the 
emergency case. 

5. Inspection and Maintenance Schedule 

Inspection and maintenance schedule is as shown in following table. 

Table 3  Inspection and Maintenance Schedule 

Object Maintenance Item Frequency Maintenance Method 

 Chlorine Leakage 1~3 times/day Checking for the connecting point between 
pipeline, valves and equipment, by ammonia 

Chlorine 
Cylinder 

Chlorine Leakage 1~3 times/day Checking for the connecting point between 
pipeline and cylinder. 

Cylinder Body 1 time/ month 
Checking for the corrosion condition. If 
corrosion is detected, stop the usage and 
return it to the manufacturer. 

Valves 1 time/ day Checking for the opening and closing 
condition. 

Pipeline 
Chlorine Leakage 1~3 times/day Checking for the crack, deterioration and 

corrosion.
Piping Support 1 time/ month Checking for the deterioration. 

Valves Operating Condition 1 time/ month Checking for the opening and closing action.

Dosing 
Equipment 

Chlorine Leakage 1~3 times/day Checking for the connecting point between 
pipeline and equipment. 

Operating Condition 1~3 times/day Checking for the operation condition of the 
regulator, heater and flow control unit. 

Neutralization 
System 

Leakage Detector 1 time/ year Periodical change of detector cartridge 
before expiry date. 

Chemical 1 time/ year Periodical change of chemical before the 
degradation of condition. 

Apparatuses (Blower, 
Pump, Agitator and etc.) 1 time/ month Checking for the malfunctioning conditions. 
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Plant Name: 
ZAGAZIG W.T.P.

Title 
Emergency Generator 

SOP TAG No. 
ZAG-WTPxx-OP

1. Features of process 

1-1. Function of process 

The function of emergency generator is to provide the electrical power to the water treatment 
facility, i.e. the emergency generator is the power supply unit for blackout. The purpose of the 
emergency generator is the equipment in order to secure the electrical power for a minimum 
of facility operation for produce the drinking water in the facility.    

1-2. Impacts of process 

The emergency generator is used in only emergency situation, and it has independent function 
different from the water treatment process.  
The emergency generator has to operate in emergency situation and provide the electrical
power certainly in emergency. Therefore the periodical operation, despite the normal 
condition, should be required in order to secure the function and reliability of the equipment 
to avoid the fault of the operation in that case. 

1-3. Relations between other processes 

(1) Operation object b the emergency generator 
Existing generator covers 50% of the required power to the facility, in order to avoid damage 
of the generator or electrical facility in the plant. 

2. Criteria for operation 

2-1. Operation Method 

Emergency generator operates by manual operation. 
Emergency generator starts and stops by switch on-off operation at the generator or the 
independent control panel after the detection of emergency situation, such as blackout.  

2-2. Monitoring-required items  

Monitoring-required item during the generator operation is as follows; 
� Generating output power and generating voltage 
� Temperature and pressure of cooling water 
� Lubricant pressure 
� Starting and stopping time  

From start to top speed: Approx.. 10 sec. 
To Full load: Approx.. 10 sec. 
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Total time: Approx. 20 sec. 
� Rotating speed and periodicity 

2-3. Periodical commissioning 

In order to avoid the fault operation in emergency situation, function and reliability of the 
generator should be checked by periodical commissioning. Commissioning should be 
conducted more than 30 minutes by actual load or dummy load.

3. Operation condition 

3-1. General Start-up procedures 

3-1-1. Start-up 

General start-up procedure for the emergency generator is as shown in following Chart. 

3-1-2. Shutdown 

After restoration of power, stop the emergency generator operation and changeover the power 
source to commercial power. 

3-1-2-1 General Shutdown procedures: 

1. Turn of the loads gradually  

1- Check over engine. Check oil in engine, day 
tank and cooling water level 
� Above items should be checked 

periodically in preparation for the emergency 
case. 

2- Check that the generator main circuit breaker 
is switched off. 

Operate the engine unit by the starting of 
electrical motor. 

By engine ignition, shift up the gear and speed up 
the revolution 

1- Connect the Gen. CB in the generator panel 
then the Gen. CB in the main low voltage 
panel.

2- Start the load connection gradually. 
3- Check that the generator current does not 

exceed its rated value.  
4- Record Gen. power, current, voltage, 

frequency, power factor and starting time. 

Preparation

Engine starting 

Ignite the Engine 

Rated revolution 

Load connection 

1- Check that the generator output voltage and 
frequency reached their rated values. 

S2.6-192
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2. Disconnect the generator CB in the main low voltage panel then connect the 
transformer CB. 

3. Disconnect the generator CB in the generator panel. 
4. Keep the generator running for several minutes at no load to cool down before shut 

off. 
5. Turn off the generator. 
6. Record the stopping time.  

3-1-2-2 Emergency Shutdown.
If an emergency or up normal conditions happens during the operation of the 

generator, the generator can be turned off by pushing the emergency stop switch.  

3-2. Fuel storage system 

Emergency generator has fuel storage tanks for long-time operation. Emergency generator 
requires certain operation against the emergency situation, such as sudden blackout. 
Accordingly, emergency generator shall have fuel tanks. It is divided into 2 items, which are 
weekly tank and monthly tank, by the purpose of fuel provision. Run time of the generator is 
expected for 3 hours during blackout. The monthly tank having storage capacity of 90 hours, 
whose storage day is for 30 days, stores the fuel. Fuel is transferred to the daily tank. Then the 
daily tank having storage capacity of 21 hours, whose storage day is for 7 days, provides fuel 
to the emergency generator. 

3-3. Starting system 

Engine unit operates by the electrical starting mechanism. Power source of this mechanism is 
battery. Therefore the periodical check of battery charging is required as shown in the 
maintenance list.  

4. Operation under unusual condition 

4-1. Expected troubles and trouble shootings 

(1) Malfunctioning of starting mechanism 
(2) Engine revolution doesn’t reach to rated revolution 
(3) Shortage of output of power generation 
(4) Abnormal heating of the engine 
(5) Sudden stoppage of the engine 
(6) Abnormal exhaust (Abnormal color of exhaust gas) 

Trouble shooting is attached at the close of this chapter.
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4-2. Trouble in the past and cause, background and events for recovery 

- Trouble history - 
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Table 1  Trouble Shooting for the Emergency Generator Operation 

No. Predicted Trouble Cause Remedy

1 Malfunctioning of 
starting mechanism

Low battery  Battery charge  

Breakage of starting motor  Repair or replacement of the 
equipment 

1) Shortage of fuel 
2) Aeration in a fuel pipe 

1) Provide a fuel 
2) Air release 

Breakage of the control unit Repair or replacement of control 
unit 

2
Engine revolution 
doesn’t reach to rated 
revolution

Clogging of fuel filter Drain and clean the fuel filter 

Malfunction of the electrical 
governor system and fuel injection 
pump 

Checking for the governor or 
injection pump or replacement 
of the equipment 

Aeration in a fuel pipe Air release 

Water mixing in a fuel pipe Change a fuel 

Using a fuel of low quality Change a fuel of good quality 

3 Shortage of output of 
power generation

Clogging of fuel filter Drain and clean the filter 

Malfunction of fuel transfer 
system composed of pump, nozzle 
and pipe 

Checking or replacement of 
each equipment  

Shortage of air-intake amount Clean the air filter 

Malfunction of the electrical 
governor system and fuel injection 
pump 

Checking for the governor or 
injection pump or replacement 
of the equipment 

Degradation of compression 
pressure by piston 

1) Replacement of the piston 
ring

2) Replacement of valve sheet 
and spring unit for air valves

3) Checking for the loosen of 
fixing bolts 

Overload Arrange the load properly 

4 Abnormal heating of 
the engine

Overload Arrange the load properly 

1) Shortage of cooling water  
2) Leakage from the radiator 

1) Checking for the amount of 
cooling water 

2) Checking or replacement of 
radiator

1) Shortage of lubricant 
2) Using lubricant of low quality
3) Degradation of lubricant 

feeding pressure 

1) Refill the lubricant 
2) Change of lubricant of good 

quality 
3) Checking or replacement of 

lubricant feeding pump 

5 Sudden stoppage of 
the engine

Lack of a fuel  Refuel 

Aeration in a fuel pipe Air release 
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No. Predicted Trouble Cause Remedy

Breakage of electrical governor 
system 

Replacement of governor 
system 

6
Abnormal exhaust 
(Abnormal color of 
exhaust gas)

Overload or light load Arrange the load properly 

Using a fuel of low quality Change a fuel of good quality 

1) Shortage of lubricant 
2) Degradation of lubricant 

feeding pressure 

1) Refill the lubricant 
2) Checking or replacement of 

lubricant feeding pump 

Note)
These troubles should be detected during periodical commissioning. In case that trouble is detected, it 
should be remedied as soon as possible in preparation for the emergency situation. 
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Plant Name: 
ZAGAZIG W.T.P.

Title 
Emergency Generator 

SOP TAG No. 
ZAG-WTPxx-MT

1. Component of the Generator 

The generator consists of two (2) main components as engine unit and generation unit.  
Auxiliary components generally include the following systems for the following services: 

� Fuel feeding system 
� Lubricant feeding system 
� Starting mechanism 
� Air-intake and exhaust system 
� Cooling water circulation system 

Maintenance activity for the emergency generator should be conducted to main components 
and auxiliary components. 

2. Criteria for maintenance 

The emergency generator is installed in preparation for the emergency situation, such as 
sudden blackout, and it provides electrical power to the equipment and security apparatus in 
above situation. 
Therefore the emergency generator is one of most important facility to avoid the expansion of 
accidents or disasters. 
Although the maintenance work for the emergency generator is neglected because it is resting 
the operation in normal condition in a facility, periodical maintenance is required more than 
the equipment operating in normal condition, in order to fulfill the function in emergency 
situation. 

3. Maintenance activity 

Periodical check and commissioning should be required to keep the generator in proper 
working. Maintenance activity shown herein means activity for the routine maintenance.   

Maintenance activity consists of two (2) kinds of working components as follows: 
(1) Daily external checking 
(2) Periodical commissioning 

3-1. Inspection and maintenance

Inspection and maintenance item is as shown in following table. 
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Table 1 Inspection and maintenance List

Classification Objective
system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Regular
Check

Appearance Deterioration �     

Oil leakage �     

Water leakage  �     

Fuel capacity in a service 
tank

�

General
condition 

Abnormal vibration     �

Abnormal odor    �

Abnormal noise    �

Abnormal temperature    �

Abnormal revolution    �

Abnormal pressure    �

Indication of gages    �

Starting
mechanism 

Check the battery capacity �    

Check the electrolyte density 
of the lead acid battery.  

�   

Check the electrolyte level. 
Refill if necessary.  

�   

Remove any salts created at 
the battery pins. 

�   

Check the cables of the 
battery and cable leads. 

�   

Check the cable connection 
between battery and starter. 

�   

Check the integrity and the 
output voltage of the battery 
charger. 

�   

Fuel feeding 
system 

Fuel capacity    �

Abnormal heart of fuel 
pump  �

Fuel pressure     �

Filter cleaning    �

Fuel consumption    �

Lubricant
feeding system 

Lubricant leakage    �

Lubricant pollution    �

Lubricant pressure     �
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Classification Objective
system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Filter cleaning    �

Cooling water 
circulation
system 

Leakage from cooling water 
pipe �

Cooling water temperature    �

Function of cooling water 
pump �

Leakage from radiator and 
water tank �

Air-intake and 
exhaust system 

Color of exhaust gas  �

Generator Use air blower and sateen to 
remove dust from the 
exterior of generator unit.  

�

Check for excessive 
vibration, noise and 
temperature. 

�

Check the operation of all 
measuring devices 
(voltmeter, ammeter and 
frequency meter). 

�

Check all indicating lamps. 
Replace if required �

Check all alarms on the 
control panels. �

Tighten all bolts and nuts 
inside generator panel 
(terminals of power and 
control cables). 

�   

Inspect for corrosion and 
remove it by suitable emery. �   

Open the two side shields of 
the exciter unit. Use air 
blower to clean the stator 
winding, rotor winding and 
diodes.  

�   

Check and clean the control 
panel, relays and circuit 
breaker. 

�   

Check the integrity of all 
control fuses. Replace if 
required.

�   

Check the emergency stop 
of the generator. �   
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Classification Objective
system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

Check earthing connection. 
Tighten all bolts and nuts in 
the earthing circuit.  

�   

Check the operation of the 
fuel pump motor. �   

Check the continuity of 
earthing loop. �

Check the calibration of all 
meters �

Check the generator 
protections (over voltage, 
under voltage,….) 

�

Check operation and setting 
of sequence timers. �

Periodical
Maintenance

Fuel feeding 
system 

Condition of fuel pump (oil 
capacity) �

Condition of fuel injection 
system �

Lubricant
feeding system 

Refilling or exchange of 
lubricant �

Condition of pressure 
regulator �

Cooling water 
circulation
system 

Condition of cooling water 
pump (replacement of 
consumable parts) 

�

Generator Measure the insulation 
resistance of the generator 
winding using megger. 

�

Measure the polarization 
index of generator stator 
winding 

�

Measure the insulation 
resistance of the exciter 
winding and determine its 
polarization index. 

�

Measure the resistance of 
the stator winding, compare 
with the reference values. 

�

Measure the earthing 
resistance.  �

Clean the bearing of the 
generator at both sides then 
lubricate them by shell 

�

ZAG-WTP13-MT Revised version Issued date Page  5of 5 

Classification Objective
system Inspection Item 

Inspection Frequency 

Daily Weekly 
Commissioning

1
months

6
months 1 year

alvania 3. 

     �

Indicator Replacement or calibration 
of instruments �

Control system Checking for protection 
relay �

Generator 
Room. 

 Check the lighting fixtures 
and ventilation Fans. 
Replace or fix if required. 

�

Check the operation of the 
crane �

Check and clean the cable 
trenches and generator 
room. 

�

4. Reports and records 

4-1. Records 

Records should include the following: 

� Result of inspection 
� Result of periodical commissioning 

4-2. Reports 

Reports should include the following: 

(1) Rehabilitation 
� Repairing or replace 
� List of spare parts that should be required to stock in the plant 

(2) Upgrading of facility or system 
� Modification of the system 
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 h���6�� � F	"�� ��`" ������ K$%"	�����U	�N K" )8���� . ;	@��  

  
��	�j��� S*�" �8�� 

� �N%@" F�=� F� H(� _j�" 7=� ����� � 7X��� ��	�" , �	��3+ U	�NL� [��� ��	� )* _$j�6�� �$%& ,	N�� 78� K" �	"	  
  

� �5
�� KN� S*�" �8�� 
)   �	$�� �(�	�" ���" ��D���")%& �	�� ( �$�;	(�� S��� K& KN��� h	�L  

 �	$��  �(�	�" ���" )*N� �&�# D��� �	��3=�� U	�NL� ^`X , �$�;	(�� S��� K& �5
�� K � , �5
�� K" �";� �$Y �$+ �B �6�
�$=�� F� �$�  ��� ��j	5" �5
�� KN� �$%& �8� H(� ��~ )%& �	�� , �(�	��� �$%& )* H���6�� �$%& ��<�� H5C� �5
�� K" ��l�V��

. �	��3=�� U	�N"�  
  

� ��j��� �	$�� F�VX )* �	$�� O�6C" )%& �$+q6�� 
 ��j��� �	$�� F�VX )* �	$�� O�6C" �8�� H5C� �	��3=�� U	�NL� ��6* ^`X ��	p )* ^	� 7+ )%& h , �	$�� >�;�� S*�" 7&

 K" , �l�; S*�� H5C� � ��V� F� K=�� K" �	$�� O�6C* , 7$@
6�� )* ��� S��� K& �	�j�%� ����� � 7X��� ��	�" _6* ��	�
^`X �	$�� ]�C�" �58��" H(� � �	�j�%� ��	��� ��	� b�* H(� , O���!�� �$Y �l�V�� S*�6�� H�(� 7#� . �	��3=�� U	�NL� ��6*  

  
2-  !"	#$%&� �	��� '	($�) *�# ��	��� ��+�,  

 )* �	$�� ]�C�" K" SN�6�� . 7$@
6�� ��� ����X 7}" �	5�	Y )< �	��3=�� U	#�6�� ��� �	$�� �(�	�" ������ �`36��� �D	&� ����X
��� � , ��j��� �	$�� F�VX )* )N56�� ��%=�� � �	$" F�VX 7+  7$@
� ��� , ��=��� �	$�� �	�!" K" �	$�� �(�	�" �$%& 7$@
� ��� ��~

. �	$�� �D�# �N6C� )6� �(�	��� 7���" K" �%��" 7+ )* �	$�� �D�# �58��" H(� O�X� ��" �(�	��� �$%&  
  
4-2- ���&� �	. /$35 �� ��	��� ��+�,  

 �C� �$pq� �� O2�� )l	$$=�� 7"	��� �< ��%=�� ��2� � , ���� )�� ODQ� F� ��=� , ���3�� )* ��%=�� V$+�� �5CL U	c��� ��	� )* � , O�8
 ��	��� � �$���%� ��	X � ������� ��	$J�	* ��L	�� D���� � �	���� ��<�� H5C� ��%=�� ;	Y ]�C� ���3� H5C� 	3l��#� H(�

L , ��%=�� ;	@� ]�C� �j	+ �$!�� )�� �*	B�	� ]�C6%�. F	"�� ����" � ��%=�� ��D	�" h	�  
  
1()�	& V$+�6� ��%+ ]�C� >" 7"	�6�� �$c$+ 

 K" �}+� ���3�� )* ��%=�� V$+��)1(�6�/�"  
 K" K$%"	��� �$��� H%� � ( ^�\C�� b�
�� �� ) ����� ���" �`�� )%& ]�C6�� �
6=" 7�� F� H(� , ��%+ ]�C� D�#� ��	� )*

����� �(�	�" 7#� �"`C�� �$*�� 7#� K" K$J�j ������ 78�� )%& 7�c� F� H(� ��%=�� ]�C� >" 7"	�6�� �$c$+ � , ��  )%& H(� �
. ;	@�� K" )8���� U	�N�� � F	"�� ����" ������ K$%"	���  

� �\$5%� ��!�� 7$%N6� 	3����� S%@� F� H(� ��%=%� ]�C� ��3j )6�� �*�@�� , ������� �(�	�" ^`X K" �  ��D	�" h	�L 7$�c� ��~ ��� � ��$��
. ��%=�� ;	Y  

 , 	$L�"�� ^�%�" ������ ]�C6�� ��NL ����� ��~ ��� � ��%=�� �	L����� )* �5}�� )C$l��� �5��� S%Y , ��%=�� V$+�� �	c�L� ��� � �6�
� K�N�� ���8 ]��68� ��	� )* �3�$� k$�� F	XD H5C� ���3C� ]�C6�� ��NL )%& ,��6��. ]�C6�� ��NL K" 	$L�"�� ^�%�� >5
�  

  
2(kc��" V$+�6� ��%+ ]�C� >" 7"	�6�� �$c$+ 

 K" 78� ���3�� )* ��%=�� V$+��)1(�6�/�"  
 K" 78� ��%=�� V$+�� F� ��	� )*1 ��~ ��� � , �N�	C�� ��	��� K& �c%6�" , �*�@�� �l�3� � ]����� _6* H(� , �6�/�" )C$l��� �5��� S%Y

�5}�� 	$L�"�� ^�%�" ������ ]�C6�� ��NL ����� ��~ ��� � ��%=�� �	L����� )* . ;	@�� K" )8���� U	�N�� � F	"�� ����" ������ >"  
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4-3-  !�7��� ���&�� 89	��: $�;� ��,$�� �� ��	��� ��+�,  
���� , ��j��� �	$�� F�VX )* )N56�� ��%=%� OD	$6&� �$Y V$+�� D�#� ��	� )* KN��� �$+ � ��%=�� KN� ^��" ?5� ��~ ��� � H5C�� �

)l	$$=�� �	���68� )%& �	�� ��$�J��  
  
4-4-  �	��� <�= !> ��	&�� �73? '	+5� �� ��	��� ��+�,  

: )��	+ )< ��j��� �	$�� F�VX )* ��	=��� U	c��� ]	5��  
1-�5
�� KN� �	&�# � KN� ^��" 
2-��$�� �$Y _$j�6�� �&�� 
3-�<���	�j�%� ,�J�� h	�L � 
4-��j��� 	$�� F�VX )* [�%� D�#� 

 � KN� ^��" D�#� ��	� )* K" � , ��$�J�� �$N�� )�� �<�$$@� H(� , ��$�� �$Y _$j�6�� �&�� �� ��$�� �$Y �5
�� KN� �$+
� ^	&� 7& H(� � H5C�� ����� �6� , O�X� 7"��& H5C� ��	=��� �D	�; ��	� )* O�X�� �$�	���. �L	$  

  
4-5- �$&�� �	��� �9�( ���*5 �� ��	��� ��+�,  

� D�#� ��	� )* , ��� � ��l���� � F�%�� 7}" ���J5�� �58���� � �	$�� �D�# 7$%�� ������ ��& �
=�� �6� ��=��� �	$�� �D�# ��<�� )* ��<�
� �� ) ����� ���" �`�� ��	��� �
6="  )%& H($*,  ��=��� �	$�� �D�# ��	� 	<�56�� � ��	�%� ����� ���" �$+q� ��� �  ( ^�\C�� b�
�

 �	!�� � K$$l	$$=�� 	58 K" H5C�� ����� � 2Xq�� 7& �8� , �����  �3��� K& ^�\C�� �	5X� H(� � ��=��� �	$�� �D�# ��<�6 �3��� ���� O2�� �
.  �&�6�� ��  

  
��� �	$�� �D�# ��<�� )*  �=�6� )6�� 7"�����: �$��� )< ��=  

1-��=��� �	$�� )* ���; D�#� 7}" ���j [�%� 
2-�	$�� _�� )%& S*	��� �C�� K" ��$5" �$+ 
3- ��=��� �	$�� )* �\$� �� �5��Y ��l��  

 
4-6-  �	$�� >�;�� S*�" )* 7+	
�� >" 7"	�6�� �$c$+  

��� ��!�� 7$@
� �6� , 7$@
6�� �	�p� 7��� K& ��!�� �8�� ��	� )* ��!" �#��� H(� ����%� �#	c�� 7��%� �$!�6+ � , �$�	$6
. ]�%�" �	$@�� >�8 k�� V$3(� Fq* ��~ )%& �	�� � , �	���D 	36L	$� � 	3%$@
� �6� � �$�	$6��  

  
5-�	�>$�  
5 -1 - ������� ��	� )* �	�	
�%� �	���  
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 ^��#5-1  �	��3=�� U	�NL� ��	� >" 7"	�6�� �$c$+  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

��%=�� KN� S*�" 

�	��3=�� U	�NL� 
 )* )C$l��� �5��� S%Y

�L������ 
�5
�� KN� h	�L �8�

��%=�� ��2@� h	�L S%Y  F�V�� ����� �5�" S%Y
�5
�� KN� 

 S*�� h�& K" �+q�6%� ����� � 7X��� )C5�" S%Y
� )�� �	$"F�V��  

����� ���" �`��

F�V��� )* �	$�� ]�C�" �58��"

 )* ]�C� K" SN�6��
��%=�� ;	Y 

 K$%"	��� � U	�N�� ���" �`��

 �	��3=�� ���" 7$@
�
�����%� 

�5
�� KN� S*�" 

�	�j��� 

F�V��� 
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 �

KN� h	�L 7$@
� �D	&�
��%=�� 

�	��3=�� U	#�6��
 7+ 7$@
� �D	&�

�V3#�� 

;	Y )* ]�C� K" SN�6��
��%=�� 

 �	$�� ]�C�" �58��"
F�V��� )* 

 

��=��� �	$�� �	�!" 7$@
� �D	&�

 7$@
� �D	&�>�;�6�� ��!"

7$@
6�� ��	� K" SN�6�� 

����� ���" �`��  � U	�N�� ���" �`��
K$%"	��� 

 

 � �����%� ����� 7$@
� �8�
�� K" SN�6�����  

 F�V��� 

7$��6�� �	�!" 

 ��� �	�j��� 7$@
� �D	&�
�	$�� ]�C�"  K" SN�6�� 

 KN� h	�L 7$@
� �D	&�
�5
�� 

* ��	=��� K" SN�6�� 7+ )
 �%��" 
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 ^��#5-3  ��%=�� ;	Y ]�C� >" 7"	�6�� �$c$+  
 

��%=�� ]�C� 

����� ���" �`��

]�C� >8�" K" SN�6��
�V$+�� O�" � ��%=�� K" �}+� ��%=�� V$+��

���/�"1 
     ]����� >$# S%Y 

1(F	"�� ���D� � ����" , K$%"	��� �$���
2(F	"�� ��`" ������ 
3(�L����`� )C$l��� �5��� S%Y 

��%=�� ��D	�" h	�L 7$�c�

�]�C6�� ��NL )%& ,��6�

K+	C%� �`X� H%�
��$��� 

 
�"�� hV� F� 

 K+	C%� �`X�� H%� �	@��
��$��� 

�$+q6�� � ]�C6�� K+	"� �`��
��%=�� V$+�� �	c�L� )%& 

 K" 78� ��%=�� V$+��
���/�"1 

�l�36�� 7#� K" ]����� _6* 
 

4(F	"�� ���D� � ����" , K$%"	��� �$���
5( ������F	"�� ��`" 
6(�L����`� )C$l��� �5��� S%Y 

 

]�C6�� ��NL )%& ,��6�� 

 �$+q6�� � ]�C6�� K+	"� �`��
��%=�� V$+�� �	c�L� )%& 
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����� ���" �`��
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	3$%& 

�%=�� �$8 )N56�� �
�!c��" 

������ ��	� K" SN�6�� 

 � KN��� ^��" ?5�
 �$N�� )�� KN��� �$+

��$�J�� 

 � KN��� ^��" K" SN�6��
           KN��� �$+ 

)N56�� ��%=�� �58��"
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� KN��� ^��" K" SN�6��
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��	=��� �58��"

H5C�� �����

1( �$Y �5
�� KN� �$+ � KN� ^��"
��$�� 

2(��$�� �$Y _$j�6�� �&�� 
3(�	�j�%� ,�J�� h	�L ��	� ��<�� 
4(��j��� �	$�� F�VX )* [�%� 
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 �	$�� �D�# ��<��
       ��=��� 

����� ���" �`��

�	$�� ��# 7$%��

)* [�%� ,	
6+� ��	� )*
=��� 	$�� S��� K& ��

7$%�6�� 

�	$�� 2Xq" �8�

 O�6C" K" SN�6��
[�%6�� 

H5C�� ����� 
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F�V��� )* �	$�� 
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 ����� ��� 
�	$�� �$N�6� S�;	8V�� ���" 

F������  
��%=�� ;	Y ]�C6� ������� ��X 

SOP TAG No. 
ZAG-WTPxx-EM 

 
 �����  D��&�  >$8�� 

 ��#��"  �6��  >$8�� 

 
1.,�3�� 

 ��	$N�� 7$@
6�� '��� ��%=�� ;	Y �* 7�� �2�� b�
�� ��� �� F� �N$p��� �2< K" ,�3�� 
 

2.��%=�� ;	Y ��	�  

1(�"	��� ��	��� 
� �%l	� ���� �*� ?@B ��� �L������ �* ��%=�� `� 
� ����� �#�D ��& �%@�� �	�� �JL 	5��N� ��%=�� 7l	C� �&���� 7N}��34  �cJ�� ��� �#�D 
� �5+� �6�� F�=� �#�	��� �(�� ��� ��%=�� ]�C� ��	� �*460  	5��N� ��" 
� ;	@%� �&���� 7N}��2.5 =�� ���3�� K" ��"���3�� 7c�� F� 
���� �cJ" �!X� F�� �� ��%=�� ;	Y  �\$� ��l�� 

2(�"	C�� ��	��� 

���� ... �l��� �$l��3�� �5JN�� �L�� K$��� 7}" �	!��� ]	36�� ��� �DQ� ��%=�� ;	Y 
� �%(�� �C" 	" �� �8	
�6�� ��	� �* '��� H5C� ��%=�� ;	Y 
�^	}�� 7$5� �%& ���&��� ;	@�� V$+�� K$� �8`��� :  ��	6�� ^��(�� �* ��B�" 

 ^��(��1 ^	}�� 7$5� �%& ���&��� ;	@�� V$+�� K$� �8`���  

�#�	��� �(�� �* ;	@�� ��	� 
(mg/l) ���&`� ^	}" 

0.1 to 0.3 ��%=�� ;	Y D�#� K& �
=�� 

1  7��� ��6c� D�J%� V$+�6�� �� 

2 to 5 F	$}@��� '	�6X��� ^	�C�� H5C�. 

5 to 30  H5C� F�!Y �* ���� �c�6�� �* ����� �X�D30  ^�60 
 �N$8D 

30 to 60  F�!Y �* ����� �&��� H5C�30  ���60  �N$8D  

 
3.�"`C%� ���$%N6�� ������� 

� K$"	� ����" D�#� K" �� � ��%=�� ;	Y ]�C6� D��&`��l	$+ ^D	��  F�=6�  ��%=�� KN� �"���" ���(� �LV�" ;	@%�
 h���6�� �V<	# �8� �� �*.  

1( F	"�� ����" 

 ��%=�� ����" �* ��	��� D��� 	N5� ��� F� ��� F	"�� ����" K" ]�%��� D���� 

�( �c�6%�) ;	@�� U	�8 
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��$�	��� ��;	cN�� 
��$�	�" ��2�� 
��$�	�" �$8�� ���� 
��"`C���~�X 

2(�%$@�� >�8� ���D�� 

�* �!�� F� ��� ��%=�� KN� �"���� �L	$J�� ���D� UD�6C�� 

���%=�� �	L����� �* �	"	J�� >$(6� �� ��58 
���& ���j 
�¡	�L H$�	L� 
��	L��#� 7$"��� 
�	$�"� ^�%�" (]�C6�� �%& �
=%�) 
��l	$+ ^D	�� 

)���	=�� �D�J�� ^�%�"15�	$�� h���6�	� ^D	�6� � ��%=�� ;	Y . �l	$=�� ^D	�6�� 7}" ��$!�� ��� ( 	5��N� % 
 

4. ��	� �* �`��� ��%=�� ]�C� �B ������� 

1( ������� �(�	�" ��&	8 

��C� [��� ��	� �*]  ��� �"`C�� HL	# K"� , ����� �cL �* �V(%� ���	6�� ,����� >$# �`�� �
6=�� �%& �@5�� , ��%+
  78�� �%& �}+� �� K$J�j ������ ��%=�� ]�C� ��	�� F� 

� K��B	� ��L�=� F� �� � U	�N��� �8���� �5�� 
� �* �N5� ��%=�� ;	Y , ������� ��	� �* �`��� ���#� �2*	��� K" ]��68�� ��%=�� ]�C� �(�	�� h�N� �2�� b�
�� �%& �@5��

 ���3�� K" �%&� �� �&���� 7N}�� F� H5C� �%cC�� �N���� 
� �C=�� �� ����� D��6"� �D	c6� ����� F�=� F� ��� ������� �#`�" 

2( ������� �(�	�" 

 �*��	� �
6=�� �%& �@5�� ��%+ ]�C� ,	
6+� ��" ������� �(�	�" ^	&� H$���� ���Q��  ����� ���� ^	J��� ,
F� ��� ^	���  . ���� 7"	& S��� K& �6� � �� F	"�� F	!� K$$J�
� 78�� �%& �6� F� ��� ��%=�� ]�C� �(�	�" 

�6C� ��;	@�� U	�8� F	"�� ��D��" ��"� 

)1(�� �	
L�������� �N�� 

  H�(� 7#� K" ��"� �N��� F	=�� �`X� (��%=�� ]�C� �%& K$%"	��� �	�}6�q�) K$%"	��� �%& �@5�� £��%=�� ]�C� ,	
6+� �*
.������� �N���� ����� �6� � ��%=�� ;	Y D��  

���	& V$+�6� ;	@�� ]�C� 

 K" �}+� �(�� �* ��%=�� V$+��)1 �("(�6�/  

� ]���� S%Y H(�.F	=�	� ��$��� �\$5�� �* �l	C��� 7$%N6� ��~ � £h	=�q� ��%+ ]�C� 	3� �6�� �*�@� 

 

� 7$%8 V$+�6� ;	@�� ]�C� 
K" 78� �(�� �* ��%=�� V$+��) 1 �6�/�("(  

 ����� ��	��� K& 	c%6�" �*�@�� 7X�D ���3%� ?$C� ^�XD >" ]	5�� _6* K" ��� 

)2( ��%=�� ;	@� ^D	�6�� h	�L 7$@
� 
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 ��%=�� VY� ^D	�6�� h	�L 7$@
� S��� K& ^D	�6�� �$%& ����� , �`X�� ���  

. 

)3( ������� �(�	�" 

 �$�	6�� ������� 	N5� ��`��� ]�C6�� F	=" ����� , ��D	��� �$%& ���  

� �* ]�C�H$�	L��  

a( �* ��%+ ]�C� D�#� ��	� �*H$�	L��  K& ��	LJ�� D��� ��<�� �	L��(�� �* ��<�� �5��� , H$�	L�� 	3�" �&��
  ��%=�� D��"� ,	N�� 7cN� F� ��� ��%=%� �C$l���  

b( , 	$L�"�� ^�%�" S��� K& D��� F� ��� ]�C6�� ��NL  ��& k$�� F	XD ��3� H5C� �%3� ��%=�� ]�C� ��NL ,	
6+�
 	$L�"�� ^�%�" �* ���@�� �*	(�� ���N�� ]��68� 

� �L������ �* ]�C� 
) �cL��D	��� �$%& �* �������(  

a( �*� ���* �$l��� �5��� S%Y K" ��� �L������ 	3�" U��J�� �D	�� ��	� ��<�� H5C� 7l	� ��%+ ]�C� ��	� �*
 �L������ K" ¡	���� H$�	L� 

b( ;	Y ��� 7l	� K" ]�C6�� ��	� 7���6� �L������ >B� �$$@� 

c( ��%=�� ��D	�" ���6��. 

d( V$+�� 7N� 	"��& ���X� K"��� �8�6�� ��� , 	$L�"�� ^�%�" S��� K& �8�� ]�C6�� F� �%& �+	6�� �6� , �(�� �* ��%=��
 �	L������ �5�& ��	X �L������ 

3( ]	J%� �$���� �	*	���� 7$�D 

 ��	6�� ^��(�	� _B�" ]	J�� b�
%� �$���� �	*	���� �N���  

 ^��#2 ]	J�� b�
%� �$����� �	*	���� 

��	���  ����� ,	���� �N��� 

^	�� D�#� ��	� 1(���36�� �$# F	=" �* ������ K" ?C8 2X	�. 
2( S%�%� ��Y�Y 

 K$��� ��2�� ��	�  K" �}+� ��� �c$�L �	� K$��� 7$CY15  ��	�; ��~ ���� �N$8D
 ��6+���. 

��$�X ��	�� 

��6+��� ��	
6�� H�� ��c�� �%&  
 ^��� �6� �$���� �	*	����:��6+���   

1( K"� F	=" ��� ]	J�� 7NL �p £��3� �%& �N%6C" F�=� �$��
.��C# �q*�� �6� 

2(.K$($C+��� '	
�6�� H(� £�c�6�� ����� ��	� �* 
3( £�c�6�� �8�� ��	� �*.�� �������� �c�� 7& H(� 

 
4(�������� ��	� �3#��� �"���" �	
L� 

����� �(�	�" ����X � ��	J��� �=5j �	
L� H(� �%& ����D �	5���� 7�� _J�� .�$�	$N�� 7$@
6�� '�� �%& "��	�� ���
.�������� ��	�� "�D���6�� ��%=�� ]�C� �3#��" 
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5.�?	�C� D F�+� HD*( 

.���� ^��(�� �* �L	$J�� � b�c�� ^��(� ��&  
  

 HD*(3      �?	�C� D F�+� HD*(  
  

�?	�C� ���$�   9*:$&5� �?	�C�   *�#�?	�C�  *�7�  

 I*J�)K# L#	��� D �*��� D $�)��� N�# �OQ�� N� *,K��
.	�?��R  

 K"1  ���3 "	$"�� ���" ��%=�� ]�C�   h	&  

.�?��)R D $�)��� N�# �OQ�� N� *,K��   K"1  ���3 "	$"�� ���" ��%=�� ]�C�  

 �L�����
��%=��  

S> D U�,K5 DV V*Q 9�(D I*: N� *,K��  ���� X
��� Y9�(D ��	�
.9���� N� 	%�*7�)V [�� D 	%#  

�3
�� �* ��"  �L������ �C#  

 L7��� ��	� N� *,K��\�+� D ��;� S>  h�$�� �* ��"  ��	���  

V*C� DU���*�� U]D$^� N� *,K��   K"1  ���3 "	$"�� ���" ��%=�� ]�C�  
�$�����  

���*�� N� *,K��  �3
�� �* ��"  �$���"�� �&D  

L7���� ��;� D \�+� ��	� N� *,K��  �3
�� �* ��"  7��� ��	�  ��	���  

�*��� D $�)��� N�# �OQ�� N� *,K��   K"1  ���3 "	$"�� ���" ��%=�� ]�C�   KN��� �V3#�
�&�(�� �  `$C�� S> [&��� �*�D DU<	J3��U[b���� ��;^�� ��	� N� *,K��   K"1  ���3 ""	$"�� ��� 7��� ��	�  

c���OQ d��	5 e	%�?V �7
 f�D9 �&^# /$3�� h	3� $��;5  ��C�� �* ��"  ��%=�� ]�C�  

 �(�	�" h	�L
��%=�� ]�C� 

	%��	� ���*5 �7
 �	�D	��&�� f�D*� $��;��  ��C�� �* ��"  �	��	$=��  

.f�D9 �&^# �?	�Q D ��;^5 ��: D H	�:R ��	� N� *,K��  * ��"�3
�� �  ������ )(��� £�5%�£��`�  
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: ����� ���  
 �(�	�� S�;	8V�� ���"

�	$��  

Title 
������� ���" 

SOP TAG No. 
ZAG-WTPxx-OP 

 

1 -�$%��� _"`" 

1-1  �+�kD������ : 

-������ ���" �8	��� ��D��"� ���� )< �,�	��3=�� U	�NL� ��	� )* ������� ���" �c$�� )< �$*��  �8	���
� �$l	��3=����� �	$�� �(�	�",  ��@��< ������� ���" K"�  K$"q� 7N� � ��� �$l	��3=�� �8	���K&  7$@
�

�����  ]�
�� �	$" �	6L¦����� K".  

 
1-2 : f$=� �	����� N�# �
O�� 

-�� )�	��� ���� )�@50m � ���%��� �8	��� K"���% £ �� ���%� ��!�� H�(� 7#� K"���� 	��3=���  )*
�����. 

 

2 - $@
6�� �$�	�": 7  

2-1- ��;^�� ���$� :  

 S��� K& 7�� ����� ���"O��$�� 7$@
6�� 
- K& ������� ���" �8�� � 7$@
� ��5� )l	��3=�� �	$6�� U	�NL� 7}" ������� ��	� K" ��	� K& �
=�� ���

 ,	N��" 7��56�� S���– �%N6C" �=�� ���� �� ����� )* "7$@
�. 
 
2-2 - �#����� *Q$� 9��#:   

-�� D���: )%� 	+ ����� 7$@
� ^`X ���%��� ��� 
������ ��	X K" K����6�� �3(�� � �8	��� 
�	$�� ���5� ?@B � ������ 
��$�
6�� ?@B 
�,	N��� � ��5�� K"; 

  
-: �&�� �J8� ��� ����5�� K"  	5��N�10 )L��p 
- 	5��N� : 7$�� �J8�10 )L��p  
- 	5��N� : )%=�� K"V��20 �$L	p 
�<�D*� �:$) 

 
2-3. : 8�D*� F�+� 

� H�(� 7#� K"[��� q�X 7$@
� � �c$�� K" SN�6�� )@5�� £������� ��	� )*�8D  ����� b�c�� S��� K&
O����� ���#¨ )@5��� .b�c��  K" �}+�30 �� K& �N$8D)<� 7$�� �� )%�c�� 7$�6�� S�. 
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3. : 7$@
6�� ��	� 

3-1. : V*7�� ��	�� �e$(� 

3-1-1. V*7� : 
-������� ���" ��5� �"	��� �����#�� .)�	6�� )L	$5�� ����� )* K$5" �< 	+  

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

3-1-2 : ��;^�� `	��  
-)�	��� 	<��J" ��� �	��3=�� 7���� � ������� ���" 7$@
� �8��, )�	��� �8	��� ��J" �D	�6�� ���  

 
3-1-2-1  : `	��n� ��	�� �e$(� 

1.�	$(���� ^	��� 7J* 
2.^���� ��l�D >�	8 7$��� � kc���� �3(�� ���� )* D�#��� ����� ��l�D >�	8 7J*� 
3.����� ���� )* ����� ��l�D >�	8 7Jc� �8 
4.& �	c��� Sl	8D ���� ������� 7$@
� �%>" .	3*	N�� 758 D�5$� 7$�6�� h�& 
5.����� 7$@
� �8�� 
6.�8�6�� �8� 7(� 

 
3-1 -2-2 ������ ��	� !> `	�� :   

)* ,��� �� ������� ��	� �$Y   �$�$5�� K=� £����� 7$@
� �	�p� [��,	N��  �����7��56�� ,	N�� S��� K&. 
 

1- �SN�  K"��SN�� .���K"��;� £�������F�V�
"�$��) ���56�� �	$" ��6C"�  

2- ���%� )C$l��� ��l���� >�	8 ,	N�� K" �+q� 
 

3- -  �cJ� �`&� ���+2�� D��5�� K" SN�6�� )@5���
���6�� ����D������� ��	�� �D . 

 

"©�	��" )��3=�� ������ ��� S��� K& ����� ���� 7@j 
 

 

1- >�	N� ����� ���� )* D�#��� ����� ��l�D >�	8 7$���
kc���� �3(�� ���� )* D�#��� ����� ��l�D 

2- 7$��� )* ��5�� 	$(���� ^	���  
3- ���%��� �$N%� ����� �	$� ;�	(� h�& K" �+q6�� 
4-  ª	��� ���N�� 7"	�" � DD�6�� � �3(�� � �	$6�� 7$(C�

����	� 
 

�$!�6�� 

����� 7$@
� ��� 

 ����� ^	�j� 

���%��� �	c%�� 

^	��� 7$��� 

1-  ����� K" ��	��� �3(�� � �	$6�� S$N�� K" �+q6��
 ���%��� �$N%� 
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3-2. 9�
�� N��J5 I	b? : 

 �	L�VX 	3��� ������� ���"� D�8�%�%��� ��6c� 7$@
6 ������� ���" H%�6� .K$�" 7$@
�  7}" £������� ��	� �B
 H(� £��2� 	N*� .�#	c�� )l	��3=�� �	$6�� U	�NL�� D�8� �	L�VX �#�� F��� ��� �CN" )<� . ������� ���K�� )6�� £

)&�5�� F�VX )< �  F�VXO�3j D�8��� �$*�� ^`X K" £,  , ^	}�� 7$5� �%& � �8� 7$@
� >8�6�� K" ��� �����3 
� ^`X �	&	��	$6�� U	�NL. K�V�� ��� ��V�F� O�3
�� 90  ��� �< O2�� £�&	�30  .D�8��� FV�� £K�V�6�� h�$�� 	"��

 K" K�V�� ��� D�#� )"�$�� F�V��� �p .	$"�� F�VX ��¨ D�8��� 7NL �6�21  ��� �< O2�� £�&	�7  £K�V�� h�$�� h	��
.������� ������ D�8��� �*���  

 
3-3. : V*7� I	b? 

 ����� ������ �$�« ������ 7��� �2< K" �8	��� ��J" .�$l	��3+ � ��2�� .���	�5�� �< �$�¬�D�#� H%�6  �%& b�*
�%& O��D �L	$J�� �l	8 )* K$5" �< 	+ ���	�5�� K�j .. 

 
 

4 -: �$�$5��$Y ,��� )* 7$@
6�� 

4 -1  ��8�6�� 7$@
6�� �	�X� � 7+	
��  

(1) 5�� �$�« )* 7%X��  
(2) �%��� ��� 7J� �� ������ �	c�] 
(3) ����� K" �#�	��� �8	��� )* bNL  
(4) ����� �%& ��l�; �����  

 (5) ���%� �#	c" �8�� 
(6) (hD	��� ;	@�� K" )�$5� �$Y F��) )�$5� �$Y hD	& 

   
 

4-2. 4-2 : 	3#`& '�� � ]	5��� � 7+	
��  

 

 
 HD*(1  ����� *���� ��;^�� e	�=  

No. ��8�6�� �%=
�� H5C�� �`��� 

1 ��5�� �$�� )* 7%X  

�!c��" ���	�5�� ���	�5�� K�j 

������ 7$@
� ��� )* 7%X ������ ^��56�� �� �`�� 

1(D�8��� )* bNL 
2(D�8��� ����	" )* ���< D�#� 

1(D�8��	� ���V6�� 
2(���3�� '`�� 

�=�6�� ���� )* 7�& �=�6�� ���� ^��56�� �� �`�� 

2  ��� 7J� �� ������ �	c�
�]�%��  

D�8��� _j�" D��CL�  D�8��� _j�" �$��� � ,�� 

 KN� ��!" � )��3=�� �=�6�� h	�L )* 7%X
D�8���  

 ^��56�� �� KN��� ��!" � �=�6�� b�*
������ 

S2.6-195
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No. ��8�6�� �%=
�� H5C�� �`��� 

D�8��� ��!" )* ���36�� ���3�� '`��  

D�8��� ��!" )* �	$�� ?%X  D�8��� �$$@� 

�D�(�� 7$%8 D�8� h���6�� ���6���D�(�� )�	& D�8� h 

3  K" �#�	��� �8	��� )* bNL
����� 

D�8��� _j�" D��CL�  D�8��� _j�" �$��� � ,�� 

D�8��� ��2@� h	�L )* 7%X  ������ ^��56�� �� b�* 

���3�� �6%* D��CL� ���3�� _j�" �$���  

 KN� ��!" � )��3=�� �=�6�� h	�L )* 7%X
D�8���  

�� ��!" � �=�6�� b�* ^��56�� �� KN�
������ 

�5=�� ?@B bNL 1(�5=�� �N%� �$$@� 
2(�$"	C�� �%� �� ��B b�* 

�l�; 7� ^	��� >�;�� ��$�� �N����  

4 ����� �%& ��l�; �����  

 �l�; 7� ��$�� �N���� ^	��� >�;�� 

1(���56�� �	$" )* bNL 
2(D�5�� K" ]�C� 

1(���56�� �	$" �$+ b�* 
2(6�� �� b�*D�5�� ^��5 

1(��
�� )* bNL 
2(�D�(�� 7$%8 ��j h���6�� 
3(�$�
6�� D��" ��2@� )* 7%X 

1(��
�� �%" �D	&� 
2(��$# �$&�L �~ �$�
� ��; h���6�� 
3( ��2@� ��!" ^��56�� �� b�*

��
�� 

5 ���%� �#	c" �8�� 

D�8��� )* bNL D�8��� �%" �D	&� 

D�8��� ����	" )* ���36��  ���3�� '`��  

%X)��3=�� �=�6�� h	�L )* 7  �=�6�� h	�L ^��56�� 

6  �$Y F��) )�$5� �$Y hD	&
(hD	��� ;	@�� K" )�$5� 

�$cX 7� �� �l�; 7� ��$�� �N���� ^	��� >�;�� 

�D�(�� 7$%8 D�8� h���6�� �D�(�� )�	& D�8� h���6�� 

1(��
�� )* bNL 
2(��
�� ��2@� ?@B bNL 

1(��
�� �\5�� �D	&� 
2(�� b�* ��
�� �B ����	" �$$@� 

: �b�O� 
 �6� F� H(�^`X 7+	
�� �2< K& �
=�� O����� b�c���� K& �
=�� �� F� ��	� )* . 7+	
 £ �8� ]�8� )* 	36(�	�" )@5��

.������� ��	�� �D���6�� K="  
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: ����� ��� 
 �(�	�� S�;	8V�� ���"

�	$��  

Title 
������� ���" 

SOP TAG No. 
ZAG-WTPxx-MT 

 

1 -: ����� �	L�=" 
-) K$�p� K" ����� F�=6�2 ( K" �$C$l��� �	L�=��"�$��� ���� ����� ����". 

 7
�����$�	6�� �	"��%� �$�	6�� ��L�� 	"�& ��&	C�� �	L�=: 
�D�8��� ��2@� h	�L 
��$�
6�� h	�L 
���5�� �$�� 
�"F	=
��" hD	��� h	�L 
��	$�� F	��� ���5� h	�L 

 
-."�	$@�� >�8" �$�	$6��� � �$C$l��� �	L�=%� ������� ���� �L	$J�� �6� F� H(�  

 
2 -�L	$J�� �$�	�" : 

 *� �6�H$+�  £�#	c�� )l	��3=�� �	$6�� U	�NL� 7}" £������� ��	�� �D���6�� ������� ���" � �$l	��3=�� �8	��� �*��
�`&� ���+2�� ��	��� )* �$�"�� �V3#��� ����%� ..  

 * ������� ���" F¯* ��2���<� K" �������� �� � H�(6��D	�V� [���=�� �� [D����� )* ..   
 * F� K" �Y��� �%&�������� �����%� �L	$J�� ^	&  � 	3L� 73 � _���$%& 7$@
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�$�J� Objective system b�c�� ��� 
  Inspection Frequency 
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Holding company for water and waste water
Gharbia potable water and sanitation company
SOP Department
Tanta El Melahia water treatment Plant

Current
start start start

Pressure 7 8 9 10 11
pm
12 1 2 3 4 5 6 7 8 9 10 11

am
12 1 2 3 4 5 6 stop stop stop
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Voltage
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Treated

pump 7
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pump 9
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Total Treated Water (m3)

Type

pump 1

Unit
Water

 Capacity
[l/s]

.Prev
 operation

Hour

Start/Stop (Hr:min)

Thired Shift
Total 

Operation 
Hour

Daily 
Operation 

hour

Shifts
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RemarksFirst Shift Second Shift
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Item REMARKS
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End [m3]

Raw water[m3]
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 Total [m3]

Treated Water[m3]
line 1

  Diffrance [m3]

Name

pump 2

pump 3

pump 4

pump 1

pump 2

Shift 1

pump 3

pump 6

pump 4

Signture

pump 5

Shift 2 Shift 3 Shift 1
Shift mangerrecoeder

Shift 2 Shift 3

 Daily Pump Operation Records         Day             /  / 20
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Holding company for water and waste water
Gharbia potable water and sanitation company
SOP Department
Tanta El Melahia water treatment Plant

AM PM
7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

No. 1

No. 2
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No. 4

No. 5

No. 6
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No. 8

No. 9

No. 10

No. 11
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Filter Operation  Records         Day             /  / 20
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Operation Hour
First Shift Secound Shift Third Shift
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Holding company for water and waste water
Gharbia potable water and sanitation company
SOP Department
Tanta El Melahia water treatment Plant

8 10
pm
12 2 4 6 8 10

am
12 2 4 6

avre. 
Of day

Recorder Shift Manger Operation manger Lab. Manger Plant Manger
Name Name
Signture Signture Name Name Name
Name Name
Signture Signture Signture Signture Signture
Name Name
Signture Signture

Shift 3

Laboratory Records         Day             /  / 20

Shift 1

Shift 2

Chimical Dosing Recommendation
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Holding company for water and waste water
Gharbia potable water and sanitation company
SOP Department
Mahalet Marhoom(IMRF)

Current

Pressure 9 10 11
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12 1 2 3 4 5 6 7 8
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Daily Pump Operation Records         Day             /   / 20

Type Unit
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Total 
operation 

hour
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   m3
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Holding company for water and waste water

Gharbia potable water and sanitation company

SOP Department

Mahalet Marhoom(IMRF)
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MCWW (English) 

  



 



Holding company for water and waste water

Minufia potable water and sanitation company

SOP Department

El-Sadat water treatment Plant

Recorder Operation Manger Plant Manger
Name Shift 1 Name
Signture Signture Name Name
Name Shift 2 Name
Signture Signture Signture Signture
Name Shift 3 Name
Signture Signture

Shift 1

Shift 2

Shift 3

Shift Manger

Holding company for water and waste water

Minufia potable water and sanitation company

SOP Department

El-Sadat water treatment Plant

�

���

Recorder Shift Manger Operation Manger Plant Manger
Name Name
Signture Signture Name Name
Name Name
Signture Signture Signture Signture
Name Name
Signture Signture

Shift 3 Shift 3

Remarks

Shift 1 Shift 1

Shift 2 Shift 2
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Holding company for water and waste water

Minufia potable water and sanitation company

SOP Department

El-Sadat water treatment Plant

Recorder Shift Manger Operation Manger Plant Manger
Name Name
Signture Signture Name Name
Name Name
Signture Signture Signture Signture
Name Name
Signture Signture

Shift 3 Shift 3

������

Shift 1 Shift 1

Shift 2 Shift 2

Holding company for water and waste water

Minufia potable water and sanitation company

SOP Department

El-Sadat water treatment Plant

(1) (2) (3) (4) (5) (6) (7) (8) (1) (2) (3) (4) (5) (6) (7) (8)

- - - - - - (4)-(2) (7)x(6) - - - - - - (4)-(2) (7)x(6)

Total amount Backwash Water Total amount Backwash Water

Note: Amount of water used in washing (8) = washing water rate flow (6) x time of wash with water (7)

Remarks

Recorder Shift Manger Operation Manger Plant Manger
Name Name
Signture Signture Name Name
Name Name
Signture Signture Signture Signture
Name Name
Signture Signture

Sum (8)

Shift 3 Shift 3

F5

F7

F6

Shift 1 Shift 1

Shift 2 Shift 2

Sum (8)

F13

F14

F15

F3 F11

F4 F12

F8 F16

 Amount of
 Backwash

Water
[m3]

Filter Start Air  Start
Air+Water

 Start Water
only

F1 F9

F2 F10

Note Note

Filter Backwach record Day         /   / 20

No. No.

Filter Start Air  Start
Air+Water

 Start Water
only End Air Flow Rate

 Backwash
 water flow

rate
[m3/min]

End Air Flow Rate

 Backwash
 water flow

rate
[m3/min]

 Water
 Backwash

time
[min]

 Amount of
 Backwash

Water
[m3]

 Water
 Backwash

time
[min]
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AM PM
7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

No.1

No.2

No.3

No.4

No.5

No.6

No.7

No.8

No.9

No.10

No.11

No.12

No.13

No.14

No.15

No.16

Filter No.

Operation Hour
First Shift Secound Shift Third Shift
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HCWW
MCWW

Standard Operation Procedures departement
El-Sadat Surface Water Treatment Plant

Record for discharging sludge - Day                 -       /     / 2013

Clarifier No.3 Clarifier No.4Clarifier No. 2

Holding company for water and waste water

Minufia potable water and sanitation company

SOP Department

Gezy (IMRF)

Reader Shift Manger Operation Manger Plant Manger
Shift 1 Name Shift 1 Name

signture signture Name Name

Shift 2 Name Shift 2 Name

signture signture Signture Signture

Shift 3 Name Shift 3 Name

signture signture

������
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Holding company for water and waste water

Minufia potable water and sanitation company

SOP Department

Gezy (IMRF)

4

Reader Shift Manger Operation Manger Plant Manger
Shift 1 Name Shift 1 Name

signture signture Name Name
Shift 2 Name Shift 2 Name

signture signture Signture Signture
Shift 3 Name Shift 3 Name

signture signture

Lab.�Recommendation
Pre�Cl.�Dose�=����������������mg/l��=�������������������kg/hr
Post�Cl.�Dose�=����������������mg/l��=�������������������kg/hr

Remarks

Holding company for water and waste water

Minufia potable water and sanitation company

SOP Department

Gezy (IMRF)

Day          /  / 20
Backwash Record Filter operation Records

(1) (2) (3) (4) (5) (8)

Flow 1
l/s

Flow 2
l/s

Time 1
Min

time 2
Min

AM PM

- - - - - - - (3-2) (4-3) ((7-1*6-1)+(7-2*6-2) 
)*0.06 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

No.1

No.2

Total amount Backwash Wate

Note: Amount of water used in washing (8) = washing water rate flow (6) x time of wash with water (7)

Remarks

Reader Shift Manger Operation Manger Plant Manger
Shift 1Name Shift 1 Name

signture signture Name Name
Shift 2Name Shift 2 Name

signture signture Signture Signture
Shift 3Name Shift 3 Name

signture signture

 Air Flow
Rate

No.

Filter Start Air  Start
Air+Water

 Start Water
only End

F1

F2

Note

Sum (8)

First Shift Secound Shift Third Shift
Filter No.

Operation Hour(6)

 Backwash water
flow rate
[m3/min]

(7)

 Water Backwash
time
[min]

 Amount of
Backwash Water

[m3]
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MCWW (Arabic) 
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: &'''''''''�(�2 �������: &'''''''''�(�
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BAG         
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 B)� B)�

BAG         
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�3�4 BAG
�� BA� �J��;�� ��&9�� �3�<

�3�4 BAG

3 �������3 �������

����� I�8� ��&9�� ���G 2�3
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������� ������ ��� ����

(1)(2)(3)(4)(5)(6)(7)(8)(1)(2)(3)(4)(5)(6)(7)(8)

------(2)-(4)(6)x(7)------(2)-(4)(6)x(7)

(9)(9)
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Activity Monitoring in Each Model Facility in GHAPWASCO 

Target setting of PI, which has determined in Phse-2, and activity result toward the achievement 

of PI is described hereinafter. 

1. El Melahia SWTP 

1.1 Activity Result

The result of SOP activities is as shown in Table 2.  

Table 1 Target Setting of PIs in El Melahia SWTP 

Effective utilization Ratio 

of Water (%) 

Unit consumption of Chemicals 
Energy

Consumption 

(kWh/m3)

Gaseous Chlorine 

(g/m3)

Liquid Aluminum 

Sulfate (g/m3)   
Water Loss 

(%) 

Target Setting 90.0 10.0 8.00 35.00 0.35 

Table 2 Improvement Effect in El Melahia SWTP 

Month 

Effective utilization 

Ratio of Water (%) 

Unit consumption of Chemicals 
Energy

Consumption 

(kWh/m3)
Gaseous Chlorine 

(g/m3)

Liquid Aluminum 

Sulfate (g/m3)   
Water

Loss (%) 

Dec 2012 85.0 15.0  8.87 38.45 0.39 

Jan 2013 85.3 14.7  8.11 39.47 0.38 

Feb 2013 84.1 15.9  8.19 38.14 0.40 

Mar 2013 82.7 17.3  9.09 37.00 0.39 

Apr 2013 80.6 19.4  8.76 42.56 0.37 

May 2013 83.2 16.8  8.53 39.08 0.38 

Jun 2013 84.5 15.5  8.10 43.74 0.36 

Jul 2013 90.0 10.0  6.38 36.18 0.37 

Aug 2013 80.1 19.9  6.01 34.42 0.39 

Sep 2013 87.6 12.4  7.10 34.00 0.39 

Oct 2013 88.2 11.8  7.51 33.14 0.34 

Nov 2013 90.1 9.9  7.95 33.43 0.41 

Dec 2013 91.9 8.1  6.62 42.14 0.38 

Jan 2014 89.3 10.7 7.00 37.90 0.41 

Feb 2014 91.0 9.0 7.40 34.90 0.49 

Mar 2014 92.3 7.7 5.30 38.00 0.34 

Apr 2014 86.3 13.7 6.25 29.70 0.30 

May 2014 88.6 11.4 8.10 48.00 0.40 

Jun 2014 86.7 13.3 9.00 34.00 0.39 
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2. Mahalet Marhoom IMRP 

2.1 Activity Result

The result of SOP activities is as shown in Table 4.  

Table 3 Target Setting of PIs in Mahalet Marhoom IMRP 

Effective utilization Ratio 

of Water (%) 

Unit consumption of Chemicals 
Energy

Consumption 

(kWh/m3)

Calcium 

Hypochlorite 

(g/m3)

Potassium 

Permanganate 

(g/m3)   

Water Loss 

(%) 

Target Setting 96.0 4.0 6.00 2.00 0.60 

Table 4 Improvement Effect in Mahalet Marhoom IMRP 

Month 

Effective utilization 

Ratio of Water (%) 

Unit consumption of Chemicals 
Energy

Consumption 

(kWh/m3)

Calcium 

Hypochlorite 

(g/m3)

Potassium 

Permanganate 

(g/m3)   

Water

Loss (%) 

Dec 2012 N/A N/A 7.05 3.04 0.76 

Jan 2013 N/A N/A 6.59 2.38 0.66 

Feb 2013 N/A N/A 7.42 2.12 0.60 

Mar 2013 93.7 6.3 3.97 1.98 0.62 

Apr 2013 94.1 5.9 5.28 1.92 0.59 

May 2013 94.3 5.7 4.92 1.79 0.54 

Jun 2013 96.7 3.3  4.14 1.50 0.50 

Jul 2013 93.5 6.5  2.64 1.5 0.56 

Aug 2013 98.5 1.5  3.37 1.68 0.59 

Sep 2013 93.9 6.1  3.98 1.60 0.59 

Oct 2013 91.3 8.7  2.54 1.70 0.56 

Nov 2013 91.2 8.8  3.45 1.97 0.60 

Dec 2013 91.6 8.4  3.06 2.04 0.60 

Jan 2014 92.5 7.5 2.88 1.92 0.66 

Feb 2014 98.0 2.0 2.92 1.95 0.63 

Mar 2014 96.5 3.5 2.81 1.80 0.57 

Apr 2014 N/A N/A N/A N/A N/A 

May 2014 N/A N/A N/A N/A N/A 

Jun 2014 N/A N/A N/A N/A N/A 

Note) 

1. Due to the brakeage and its repair of ultrasonic flow meter, which is for the measurement of water 

distribution volume, PI monitoring is suspended from April 2014.  
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Attachment-1 Improvement Record in El Melahia SWTP

Figure 1   Effective Utilization Ratio (Ratio of Water Loss) 

Figure 2   Chlorine Consumption 
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Figure 3   Aluminum Sulfate Consumption 

Figure 4   Electrical Consumption 
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Attachment-2 Improvement Record in Mahalet Marhoom IMRP

Figure 5   Effective Utilization Ratio (Ratio of Water Loss) 

Figure 6   Chlorine Consumption 
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Figure 7   Potassium Permanganate Consumption 

Figure 8  Electrical Consumption 
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Activity Monitoring in Each Model Facility in MCWW 

Target setting of PI, which has determined in Phse-2, and activity result toward the achievement 

of PI is described hereinafter. 

1. El Sadat SWTP 

1.1 Activity Result 

The result of SOP activities is as shown in Table 2. 

Table 1 Target Setting of PIs in El Sadat SWTP 

Effective utilization Ratio 

of Water (%) 

Unit consumption of Chemicals 
Energy

Consumption 

(kWh/m3)

Gaseous Chlorine 

(g/m3)

Aluminum Sulfate 

(g/m3)   
Water Loss 

(%) 

Target Setting 92.0 8.0 6.50 18.0 0.36 

Table 2 Improvement record in El Sadat SWTP 

Month 

Effective utilization 

Ratio of Water (%) 

Unit consumption of Chemicals 
Energy

Consumption 

(kWh/m3)

Gaseous Chlorine 

(g/m3)

Aluminum Sulfate 

(g/m3)   
Water

Loss (%) 

Sep 2012 88.0 12.0  9.20 26.0 0.45 

Oct 2012 90.0 10.0  8.50 24.0 0.42 

Nov 2012 90.0 10.0  7.50 22.0 042 

Dec 2012 88.6 11.4  6.56 22.6 0.36 

Feb 2013 90.41 9.6  6.41 20.0 0.41 

Mar 2013 92.46 7.5  6.02 16.0 0.41 

Apr 2013 91.2 8.8  6.00 18.0 0.39 

May 2013 91.0 9.0  6.20 18.0 0.38 

June 2013 91.0 9.0  6.70 20.0 0.37 

July 2013 90.5 9.5  6.30 35.0 0.36 

Aug 2013 92.0 8.0  6.20 26.0 0.38 

Sep 2013 93.0 7.0  6.50 24.0 0.35 

Oct 2013 92.0 8.0  6.60 22.0 0.37 

Nov 2013 92.0 8.0  7.00 20.0 0.36 

Dec 2013 91.0 9.0  7.00 20.0 0.37 

Jan 2014 91.0 9.0  6.90 22.0 0.40 

Feb 2014 89.0 11 8.10 28.5 0.30 

Mar 2014 94.6 5.4 7.68 49.1 0.42 

Apr 2014 97.7 2.3 6.51 30.8 0.39 

May 2014 N/A N/A 6.58 52.67 0.33 

Jun 2014 N/A N/A 6.32 54.14 0.36 

Note) 

1. Due to the inaccuracy of flow meter and suspension of water treatment system, it was impossible to obtain 

the data in January 2013. 

2. Due to the brakeage and its repair of ultrasonic flow meter, which is for the measurement of raw water 

volume, PI monitoring was suspended from April to May 2014. 
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2. Gezy IMRP 

2.1 Activity Result 

The result of SOP activities is as shown in Table 4. 

Table 3 Target Setting of PIs in Gezy IMRP 

Effective utilization Ratio 

of Water (%) 

Unit consumption of Chemicals 
Energy

Consumption 

(kWh/m3)

Gaseous Chlorine 

(g/m3)

Potassium 

Permanganate 

(g/m3)   

Water Loss 

(%) 

Target Setting 92.0 8.0 6.50 1.0 0.50 

Table 4 Improvement Effect in Gezy IMRP 

Month 

Effective utilization 

Ratio of Water (%) 

Unit consumption of Chemicals 
Energy

Consumption 

(kWh/m3)

Gaseous Chlorine 

(g/m3)

Potassium 

Permanganate (g/m3)
Water

Loss (%) 

Sep 2012 84.0 16.0  3.50 2.0 0.80 

Oct 2012 84.8 15.2  4.03 1.61 0.81 

Nov 2012 86.3 13.7  6.40 1.07 0.80 

Dec 2012 88.5 11.5  6.00 0.91 0.80 

Jan 2013 91.2 8.8  6.30 1.09 0.76 

Feb 2013 91.5 8.5  6.80 1.17 0.797 

Mar 2013 91.6 8.4  6.80 1.08 0.80 

Apr 2013 91.0 9.0  7.00 1.10 0.81 

May 2013 91.0 9.0  6.50 0.96 0.79 

June 2013 90.0 10.0  6.90 0.99 0.75 

July 2013 90.4 9.6  6.40 0.94 0.77 

Aug 2013 89.0 11.0  6.50 0.95 0.76 

Sep 2013 89.0 11.0  6.50 1.00 0.80 

Oct 2013 90.0 10.0  6.06 1.02 0.79 

Nov 2013 90.2 9.8  6.50 1.07 0.76 

Dec 2013 91.0 9.0  6.40 1.03 0.75 

Jan 2014 90.0 10.0  7.00 0.98 0.79 

Feb 2014 89.9 10.1 6.37 0.95 0.83 

Mar 2014 76.2 23.8 7.40 1.09 0.94 

Apr 2014 87.6 12.4 6.44 1.00 0.80 

May 2014 88.9 11.1 6.74 0.93 0.80 

Jun 2014 91.5 8.5 6.77 0.91 0.76 
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Attachment-1 Improvement Record in El Sadat SWTP

Figure 1  Effective Utilization Ratio (Ratio of Water Loss) 

Figure 2  Chlorine Consumption 
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Figure 3  Aluminum Sulfate Consumption 

Figure 4  Electrical Consumption 
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Attachment-2 Improvement Record in Gezy IMRP 

Figure 5  Effective Utilization Ratio (Ratio of Water Loss) 

Figure 6  Chlorine Consumption 
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Figure 7  Potassium Permanganate Consumption 

Figure 8  Electrical Consumption
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______________________________________________________________________________________ 

Project Team / GHAPWASCO 1 

1. Introduction 

Through the Project for the Improvement of Management Capacity of Operation and Maintenance for 

GHAPWASCO (Herein after referred to as “the Project”) under the Japan technical cooperation by 

JICA, SOP activities have been transferred to the GHAPWASCO staffs by the Japanese Expert Team. 

However, in order to achieve the overall goal as “Management capacity of operation and maintenance 

of water supply facilities is improved in Minufia Governorate”, GHAPWASCO is required to expand 

their activities to the Governorate level by conducting the following; 

! Establishing SOP department 

! Recruiting necessary staffs for SOP department 

! Setting out a practicable methodology for SOP activity 

Furthermore, SOP dissemination is expected to be spread to other Governorate in Nile Delta Area 

through 3 ACs, GHAPWASCO, MCWW and SHAPWASCO in the future. 

 

2. Improvement of SOP Department in the Expected Future 

A new department will be established under the name of “Department of Stander Operation 

Procedures (SOP)” in the Head Quarter. Under the leadership of Mr, Ahmed el Malah, who will be the 

head the new department, 5 members (Mr. Rizk El-Hassaneen, Mr. Gad Abd El Monsef, Mr. 

Mohamed Masoud, Mr. Mahmoud Badr and Dr. Makawy) who are currently supervising SOP activities 

on the governorate level. 

In order to expand the activity, one staff, who is in charge of the information technology, and expert 

engineers from 8 branches of the company, who is the head of Water Department at branch sector, 

supervise to apply SOP to all branch's facilities with the help of HQ Team. 

In addition, nine fresh graduated Engineers (Full Time) persons from each branch and it is preferred to 

have knowledge about engineering Illustration drawing, and surveying method ets, and a fresh 

graduated chemist from each branch (Part Time) to form together a team for the branch to supervise 

the SOP at each branch. In addition, they will be trained on SOP theory and methodology.  
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Project Team / GHAPWASCO 2 

Figure-1   The Expected Organizational Chart for SOP Department in GHAPWASCO 

3. Desirable Organizational System of SOP Department 

3.1 Organization and Tasks of SOP Department 

3.1-1 Organization of SOP Department 

SOP department will be composed of HQ team and 8 branch sector team and the number of employees 

will become 94 persons. The organization of the department is proposed as shown in Figure-2. 
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Project Team / GHAPWASCO 3 

 

Figure-2   Proposed Organization Chart for SOP Department of GHAPWASCO 

 

 

3.1-2 Organization of SOP/HQ Team 

SOP/HQ team shall be composed of the following members; 

! Head of SOP/HQ team: 1 (Head of SOP Department) 
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Project Team / GHAPWASCO 4 

 

Figure-3  Proposed Organization of SOP/HQ Team of GHAPWASCO 

 

3.1-3 Task for SOP/HQ Team 

Tasks for SOP/HQ team are as follows; 

(1) Formulating action plan for SOP activity 

(2) Preparing program for training SOP branch sector member 

(3) Preparing training schedule and conducting training to SOP branch sector member 

(4) Supervising SOP activities in each facility to check the treatment efficiency, which includes 

Water Treatment Plant, Iron and Manganese Removal Plant and Well 

(5) Analyzing survey result and examining data  

(6) Conducting correction measures to the facility which has low treatment efficiency  

(7) Preparing a plan for recruiting SOP members 

(8) Conducting procurement of spare parts and maintenance of equipment, which includes 

calibration of instrumentation devices such as flow meter, level meter, etc. 

(9) Preparing an annual budgetary plan for SOP department (HQ team and branch sector team) 

For the tasks mentioned above, the roles of SOP/HQ team members are as shown in Table-1. 

 

Table-1   Tasks and Roles of SOP/HQ Team Member 

No. Task 

Head of 

SOP/HQ 

Team 

Supervisor for 

Branch Sector 

Team 

Study and 

Analysis 

Section 

(1) Formulating action plan for SOP activity ! ! 

(2) 
Preparing program for training SOP branch sector 

member 
! 

  

(3) 
Preparing training schedule and conducting training to 

SOP branch sector member 
! ! ! 

(4) Supervising SOP activities in each facility to check ! ! ! 

Supervising Section

(Divided into 8 Sector)

Supervisor for 

Tanta Sector

Supervisor for El 

Mahala El Kobra 

Sector

Supervisor for 

Kafr El Zayat 

Sector

Supervisor for El 

Santa Sector

Supervisor for 

Zefta Sector

Supervisor for 

Bassyoun Sector

Supervisor for 

Kotour Sector

Supervisor for 

Samanoud Sector

Study and 

Analysis Section

Survey Unit

Data Analysis 

Unit

SOP Department 

Manager
(1)

(4)

(2)

(2)

(8)

(1) (1) (1) (1)

(1) (1) (1) (1)
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No. Task 

Head of 

SOP/HQ 

Team 

Supervisor for 

Branch Sector 

Team 

Study and 

Analysis 

Section 

the treatment efficiency, which includes Water 

Treatment Plant, Iron and Manganese Removal Plant 

and Well 

(5) Analyzing survey result and examining data  ! ! ! 

(6) 
Conducting correction measures to the facility which 

has low treatment efficiency  
! ! ! 

(7) Preparing a plan for recruiting SOP members ! 
  

(8) 

Conducting procurement of spare parts and 

maintenance of equipment, which includes calibration 

of instrumentation devices such as flow meter, level 

meter, etc. 

! ! 
 

(9) 
 Preparing an annual budgetary plan for SOP 

department (HQ team and branch sector team) 
! 

  

Note: !:main task, !: assisting other staff’s task 

 

3.1-4 Job Description of SOP/HQ Team 

(1) Formulating action plan for SOP activity 

SOP/HQ team shall formulate an annual budgetary plan for SOP activity of SOP department. This 

plan shall include an action plan prepared by each SOP branch sector team. The action plan shall 

include at least the followings; 

! Basic and detail information of target facility, which include equipment condition, current water 

treatment efficiency 

! P&ID for the target facility 

! Rehabilitation schedule for equipment 

! Training schedule for the facility 

 

(2) Preparing program for training SOP branch sector member 

The contents of the program for training are as follows; 

<Class Room Training> 

! Meaning of SOP activity 

! Outline of the SOP activity 

! Formulating of recording format (daily and Monthly) 

! Explanation and distribution of SOPs prepared in the Project 

<OJT at Water Treatment Facility> 

! Data recording method 

! Improvement method of water treatment efficiency 

 

(3) Preparing training schedule and conducting training to SOP branch sector member 
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SOP/HQ team shall prepare an annual training plan for SOP branch sector teams and conduct training 

according to the training plan by means of training program. 

 

(4) Supervising SOP activities in each facility to check the treatment efficiency, which includes Water 

Treatment Plant, Iron and Manganese Removal Plant and Well 

SOP/HQ team has a responsibility of the followings; 

! Check for the facility and equipment condition 

! Monitoring of water treatment condition 

! Collecting recording data 

! Supervising the activity of SOP branch sector team 

! Giving advice to SOP branch sector team for the improvement of water treatment efficiency 

 

(5) Analyzing survey result and examining data  

! Examination of recording data 

! Analyzing result of water treatment efficiency  

 

(6) Conducting correction measures to the facility which has low treatment efficiency  

! Giving guidance of countermeasures for the improvement of water treatment efficiency 

 

(7) Preparing a plan for recruiting SOP members 

In order to realize continuous SOP activity, young members of less than 30 years old shall be 

employed at fixed intervals.  

 

(8) Conducting procurement of spare parts and maintenance of equipment, which includes calibration 

of instrumentation devices such as flow meter, level meter, etc. 

SOP/HQ team has a responsibility of the followings; 

! Conducting control for spare parts (checking inventory stock, preparing list of required quantity 

to be procured) 

! Procuring spare parts necessary for the equipment 

! Conducting regular check-up for facility component and equipment 

! Taking necessary action for repairing the equipment when it has become out of order or 

damaged 

 

(9) Preparing an annual budgetary plan for SOP department (HQ team and branch sector team) 

SOP/HQ team has a responsibility of the followings; 

a) Preparing annual budgetary plan for SOP department, which includes following cost 

! Operation cost for SOP/HQ team (personnel cost, fuel cost, training cost, maintenance cost, 

etc.) 

! Operation cost for SOP branch sector team (personnel cost, repairing, etc.) 
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3.2 Organization and Tasks of SOP Branch Sector Team 

3.2-1 Organization of SOP Branch Sector Team 

SOP branch sector teams shall be composed of the following members; 

! Head of SOP branch sector team: 1 

! Engineer/ Technician: 4  

! Worker: 5 

The organization of SOP branch sector team is proposed in Figure-3. 

 

Figure-4  Proposed Organization of SOP Branch Sector Team of GHAPWASCO 

 

3.1-3 Task for SOP Branch Sector Team 

Tasks for SOP branch sector team are as follows; 

(1) Determining target facility for SOP through the consultation with HQ team 

(2) Monitoring of daily routine work of facility staffs 

(3) Conducting regular check-up for target facility component and equipment according to the 

action plan 

(4) Supporting the daily recording work to facility staffs  

(5) Repairing minor damage of facility component or equipment 

(6) Reporting the result of above works to HQ team at a regular basis 

 

 

4. Establishment of Methodology for Practicable SOP Activity  

In order to conduct SOP activity efficiently and practicably, the activity shall be focused on a small 

number of target facility. For this purpose, target facilities shall be determined as precondition for the 

preparation of the action plan. 

After determining the target facilities, SOP activity shall be conducted to confirm the current water 

treatment efficiency. The current situation shall be compared with the allowable level obtained as the 

Project result, then set the target value of PI (Performance Indicator).  

The method mentioned is explained by flow chart in Figure-5. 

SOP Branch Sector Team
(Head of Each Branch)

(1)

Engineer/ 
Technician

(4)

Workers
(5)S2.9-4
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Figure-5  Flow Chart for Practicable SOP Activity of GHAPWASCO 

 

 

 

 

 

 

 

 

Action 1

Determination of the 

target facility

Action 2

Survey current situation of the facility

(Equipment condition, Water treatment 

efficiency, etc.)

Action 3a

Conducting 

rehabilitation to 

damaged equipment

Action 3b

Examination of the 

points to be improved

Action 4

Provision of SOPs and 

operation recording format

Action 5

Conducting On-the-Job 

Training by applying SOPs

Action 6

Monitoring of the progress of 

SOP activity

Review SOP activity 

conditions 
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 مقدمة -1

مشروع تحسين القدرة الادارية على التشغيل و الصيانة في الغربية (يشُار اليه ھنا و فيما بعد من خلال  -

ب"المشروع" ) عن طريق التعاون الفني الياباني و مؤسسة  "الجايكا" ,تم نقل انشطة التشغيل القياسي الى 

 .)2014مارس  – 2011موظفين شركة الغربية عن طريق فريق الخبراء اليابانيين في الفترة من (مايو 

لكن من أجل تحقيق الھدف العام " تحسين القدرة الأدارية على التشغيل و الصيانة فى محافظة الغربية "، مطلوب  -

 من شركة الغربية التوسع على مستوى المحافظة عن طريق الأتى: 

  تأسيس قسم التشغيل القياسي  
 تعيين موظفين في قسم التشغيل القياسي 

 اسب لنشاط طرق التشغيل القياسيةأعداد منھج من 

 

 : قسم التشغيل القياسيتأسيس  -2

  تنظيم و مھمات التشغيل القياسي : 2-1

  تنظيم قسم التشغيل القياسي : 2-1-1

شخص.  94مراكز المحافظة، و عدد العاملين فى المنظومة  8من فريق من المركزية و فريق من تتكون أدارة طرق التشغيل القياسية 

 .1 –الھيكل التنظيمى المقترح للأدارة فى شكل 

 
 الھيكل التنظيمى المقترح لأدارة طرق التشغيل القياسية بشركة الغربية 1-شكل
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 فريق التشغيل القياسي بالشركة تنظيم 2.1-2

  فريق التشغيل القياسي بالشركة من الاعضاء التاليين :من المفترض ان يتكون  -

 : 1رئيس قسم التشغيل القياسي  

 8 : مدير فريق التشغيل القياسي بالفرع 

  : 4الدراسة و تحليل البيانات 

  2-الھيكل التنظيمى المقترح لفريق طرق التشغيل القياسية بالأدارة المركزية فى شكل 

  

 

 الھيكل التنظيمى المقترح لفريق طرق التشغيل القياسية بالأدارة المركزية -2شكل 

 

  فريق التشغيل القياسي بالشركة :مھمات   2.1-3

 كما يلي :فريق التشغيل القياسي بالشركة مھمات  -

 لتشغيل القياسيخطة عمل لأنشطة اصياغة  )1(

  تحضير برنامج لتدريب اعضاء فرق التشغيل القياسي في الفروع )2(

 عضاء فرق التشغيل القياسي في الفروعتحضير جدول التدريب و عمل التدريب لا )3(

و التي تتضمن المحطات السطحية و محطات  تأكد من كفاءة المعالجةطة التشغيل القياسي في كل محطة للالاشراف على انش )4(

  و محطات الابار ازالة الحديد و المنجنيز

 تحليل نتائج المسح و تقييم البيانات )5(

  ذات كفاءة منخفضة للمعالجةعمل التدابير التصحيحية للمحطة  )6(

 تحضير خطة لتوظيف اعضاء التشغيل القياسي )7(

 المستوى، الخ.شراء قطع الغيار و صيانة المعدات، و تتضمن معايرة أجھزة القياس مثل جھاز التصرف، جھاز قياس  )8(

 عمل ميزانية سنوية لقسم التشغيل القياسي )9(

 المذكورة اعلاه , يكون دور فريق التشغيل القياسي بالشركة كالأتي :وفقا للمھام  -1
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 مھام فريق التشغيل القياسي بالشركة    1 -جدول 

 
 المھمة

رئيس قسم التشغيل 
 القياسي

مدير فريق الفرع
قسم الدراسة و 

 التحليل

(1)   ○ صياغة خطة عمل لأنشطة التشغيل القياسي

(2)    ○ برنامج لتدريب اعضاء فرق التشغيل القياسي في الفروعتحضير 

(3)
عضاء فرق التشغيل تحضير جدول التدريب و عمل التدريب لا

 القياسي في الفروع
○   

(4)

تأكد من شطة التشغيل القياسي في كل محطة للالاشراف على ان

كفاءة المعالجة و التي تتضمن المحطات السطحية و محطات 

   الحديد و المنجنيز و محطات الابارازالة 
 

 ○  

(5)  ○   تحليل نتائج المسح و تقييم البيانات

(6)  ○ ○   عمل التدابير التصحيحية للمحطة ذات كفاءة منخفضة للمعالجة

(7)    ○  تحضير خطة لتوظيف اعضاء التشغيل القياسي

(8)
أجھزة شراء قطع الغيار و صيانة المعدات، و تتضمن معايرة 

 القياس مثل جھاز التصرف، جھاز قياس المستوى، الخ.
 

 ○  

(9)
(فريق الشركة و فرق  عمل ميزانية سنوية لقسم التشغيل القياسي

    ○ الفروع)

  مھمة مساعدة للاخرين:	: مھمة رئيسية , ○ملحوظة: 

 

6 

 التوصيف الوظيفي لفريق التشغيل القياسي بالشركة 2-1-4

 صياغة خطة عمل لأنشطة التشغيل القياسي  )1(

تتضمن ھذه الخطة المعدة من قبل فرق   من قبل فريق المركزية للأدارة. لأنشطة التشغيل القياسيالميزانية صياغة خطة  -

 الأفرع  لخطة العمل. ستتضمن الخطة الأتى:

  جة المياه.العامة و المفصلة عن المحطة، و تتضمن حالة المعدة و كفاءة معالالمعلومات 

  عمل رسومات الP&ID للمحطة 

 جدول التأھيل للمعدات 

 جدول التدريب للمحطة 

 

  تحضير برنامج لتدريب اعضاء فرق التشغيل القياسي في الفروع )2(

  :مكونات برنامج التدريب كما يلي

 < تدريب فصل >

 معنى انشطة التشغيل القياسي 

 الخطوط العريضة لأنشطة التشغيل القياسي 

  اوراق التسجيل (يومي و شھري)صياغة شكل 

 شرح و توزيع مستندات التشغيل القياسية المجھزة فى المشروع 

S2.9-7



 مشروع تحسين القدرة الادارية على التشغيل و الصيانة لمرافق امداد المياه في منطقة دلتا النيل

 خطة نشر نشاطات التشغيل القياسي للمراكز الاخرى
 

______________________________________________________________________________________ 

المشروع / شركة الغربيةفريق   4 

  

  

  

  > في محطات معالجة المياه الحقليالتدريب < 

 طريقة تسجيل البيانات 

 طريقة تحسين كفاءة معالجة المياه 

 
 التدريب بنائاً على خطة التدريب و عملمن قبل فريق المركزية  تحضير برنامج لتدريب اعضاء فرق التشغيل القياسي في الفروع )3(

 

الاشراف على انشطة التشغيل القياسي في كل محطة للتأكد من كفاءة المعالجة و التي تتضمن المحطات السطحية و محطات ازالة  )4(

  الحديد و المنجنيز و محطات الابار

 : فريق التشغيل القياسي بالشركة مسئولون عن -

 ة المحطة و حالة المعداتفحص حال 

 مراقبة حالة معالجة المياه 

 تجميع البيانات المسجلة 

 الاشراف على نشاطات فريق التشغيل القياسي بالفروع 

 اعطاء نصائح لفريق التشغيل القياسي بالفروع لتحسين كفاءة معالجة المياه 

 

 : تحليل نتائج المسح و تقييم البيانات )5(

 تقييم البيانات المسجلة 

 نتائج كفاءة تحليل المياه تحليل 

 
  عمل التدابير التصحيحية للمحطة ذات كفاءة منخفضة للمعالجة )6(

 اعطاء توجيھات بالاعمال اللازمة لتحسين كفاءة معالجة المياه 

 
  تحضير خطة لتوظيف اعضاء التشغيل القياسي )7(

 اوقات محددة سنة في 30اقل من من اجل استمرارية نشاطات التشغيل القياسي ,يجب توظيف اعضاء  - 

  

 شراء قطع الغيار و صيانة المعدات، و تتضمن معايرة أجھزة القياس مثل جھاز التصرف، جھاز قياس المستوى، الخ. )8(

      ;فريق التشغيل القياسي بالشركة مسئول عن 

 المخزون، وإعداد قائمة من الكمية المطلوبة ليتم شراؤھا)قطع الغيار (فحص على اء الرقابة إجر 

  زمة للمعداتالغيار اللاتوفير قطع 

 اجراء فحص منتظم لمكونات و معدات المحطة 

 تصبح خارج الخدمة او حدوث تلف بھادما اتخاذ الإجراءات اللازمة لإصلاح المعدات عن 

    

 

 (فريق الشركة و فرق الفروع) عمل ميزانية سنوية لقسم التشغيل القياسي )9(

 

  فريق التشغيل القياسي مسئول عن : -

a(  و التي تتضمن الاتي : القياسيعمل خطة للميزانية السنوية لقسم التشغيل 

 وتكلفة الوقود، وتكاليف التدريب، وتكاليف الصيانة، الخ)عاملينتكلفة ال( تكلفة التشغيل لفريق التشغيل القياسي بالشركة ، 
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 حات ,الخ)تكلفة التشغيل لفريق التشغيل القياسي بالفروع (تكلفة العاملين ,تكلفة الاصلا 

           

  تنظيم و مھام فريق التشغيل القياسي بالفرع 2-2

  : تنظيم فريق التشغيل القياسي بالفرع 2-2-1

 فريق التشغيل القياسي بالفرع من الاعضاء التاليينيجب ان يتكون  -

 1:  مدير فريق التشغيل القياسي بالفرع 

  : 4المھندسين / الفنيين 

  : 5العمال 

  "3شكل "في لفريق التشغيل القياسي بالفروع بالغربية  الھيكل التنظيمي المقترح  -

  

  "3شكل "لفريق التشغيل القياسي بالفروع بالغربية  الھيكل التنظيمي المقترح 

 

 مھمات فريق التشغيل القياسي بالفروع  2.1-3

 ع كما يلي :مات فريق التشغيل القياسي بالفرومھ -

 خلال التشاور مع فريق الشركةتحديد محطة مستھدفة من  )1(

 مراقبة العمل اليومي للعاملين بالمحطة )2(

 المستھدفة وفقا لخطة العمل المحطةومعدات  اتإجراء فحص منتظم لمكون )3(

 تحفيز العاملين بالمحطة على التسجيل يوميا )4(

 لمعداتااي تلف في مكونات المحطة او في اصلاح  )5(

 اعلاه بشكل منتظمابلاغ فريق الشركة بنتائج الاعمال المذكورة  )6(

   

                 

 

 

  : التشغيل القياسيانشاء منھجية قابلة للتنفيذ لنشاطات  -2

من اجل تنفيذ نشاطات التشغيل القياسي عمليا و بكفاءة ,يجب التركيز على عدد قليل من المحطات ,و لذلك ,يجب تحديد المحطات 

  .المستھدفة مسبقا لاعداد خطة العمل

,يتم مقارنة لوضع  الكفاءة الحالية لمعالجة المياه,يتم تنفيذ نشاطات التشغيل القياسي لتأكيد  المستھدفةبعد تحديد المحطات  -

  الحالي بالمستوى المسموح الوصول اليه كنتيجة للمشروع ,ثم وضع القيم المستھدفة من مؤشرات الاداء
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.  

  

Figure-4  Flow Chart for Practicable SOP Activity of GHAPWASCO 
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1. Introduction 

Through the Project for the Improvement of Management Capacity of Operation and Maintenance for 

MCWW (Herein after referred to as “the Project”) under the Japan technical cooperation by JICA, 

SOP activities have been transferred to the MCWW staffs by the Japanese Expert Team. 

However, in order to achieve the overall goal as “Management capacity of operation and maintenance 

of water supply facilities is improved in Minufia Governorate”, MCWW is required to expand their 

activities to the Governorate level by conducting the following; 

! Establishing SOP department 

! Recruiting necessary staffs for SOP department 

! Setting out a practicable methodology for SOP activity 

Furthermore, SOP dissemination is expected to be spread to other Governorate in Nile Delta Area 

through 3 ACs, MCWW, GHAPWASCO and SHAPWASCO in the future. As a leading company for 

SOP, MCWW, therefore, has to enhance the organizational system and keep the activity on track. 

 

2. Improvement of SOP Department in thevExpected Future 

A new department has been established under the name of “Follow-up of Implementation of SOP” in 

the Head Quarter. Under the leadership of Mr, Aiman Bassyouni, who is the head the new department, 

5 members (Mr. Mohamed fawzy, Mr. Mohamed fathy, Mr. Khaled Kazamel, Mr. Saeed Abdelfattah and 

Dr. Adel Ibraheem) who are currently supervising SOP activities on the governorate level.  

In order to expand the activity, one staff, who is in charge of the information technology and expert 

engineer from 9 branches, which are the total number of branches of the company, supervise to apply 

SOP to all branch's facilities with the help of HQ Team. 

In addition, nine fresh graduated persons from each branch and it's preferred to have a knowledge 

about engineering Illustration drawing, and surveying method ets, and a fresh graduated chemist from 

each branch to form together a team for the branch to supervise the SOP at each branch. And they will 

be trained on SOP theory and methodology.  
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Figure-1   The Expected Organizational Chart for SOP Department in MCWW 

3. Desirable Organizational System of SOP Department 

3.1 Organization and Tasks of SOP Department 

3.1-1 Organization of SOP Department 

SOP department will be composed of HQ team and 8 branch sector team and the number of employees 

will become 94 persons. The organization of the department is proposed as shown in Figure-2. 
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Figure-2   Proposed Organization Chart for SOP Department of MCWW 

 

3.1-2 Organization of SOP/HQ Team 

SOP/HQ team shall be composed of the following members; 

! Head of SOP/HQ team: 1 (Head of SOP Department) 

! Supervisor for SOP sector team: 1 x 9 area = 9  

! Study and data analysis: 4 

The organization of SOP/HQ team is proposed in Figure-2. 
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Figure-3 Proposed Organization of SOP/HQ Team of MCWW 

 

3.1-3 Task for SOP/HQ Team 

Tasks for SOP/HQ team are as follows; 

(1) Formulating action plan for SOP activity 

(2) Preparing program for training SOP branch sector member 

(3) Preparing training schedule and conducting training to SOP branch sector member 

(4) Supervising SOP activities in each facility to check the treatment efficiency, which includes 

Water Treatment Plant, Iron and Manganese Removal Plant and Well 

(5) Analyzing survey result and examining data  

(6) Conducting correction measures to the facility which has low treatment efficiency  

(7) Preparing a plan for recruiting SOP members 

(8) Conducting procurement of spare parts and maintenance of equipment, which includes 

calibration of instrumentation devices such as flow meter, level meter, etc. 

(9) Preparing an annual budgetary plan for SOP department (HQ team and branch sector team) 

For the tasks mentioned above, the roles of SOP/HQ team members are as shown in Table-1. 

 

Table-1   Tasks and Roles of SOP/HQ Team Member 

No. Task 

Head of 

SOP/HQ 

Team 

Supervisor for 

Branch Sector 

Team 

Study and 

Analysis 

Section 

(1) Formulating action plan for SOP activity ! ! 

(2) 
Preparing program for training SOP branch sector 

member 
! 

  

(3) 
Preparing training schedule and conducting training to 

SOP branch sector member 
! ! ! 

Supervising Section
(Divided into 9 Sectors)

Supervisor for 
Shebeen El Kom 

Sector

Supervisor for 
Tala Sector

Supervisor for 
Berket El Sab'a 

Sector

Supervisor for El 
Shohada Sector

Supervisor for 
Quesna Sector

Supervisor for 
Menouf Sector

Supervisor for El 
Sadat Sector

Supervisor for El 
Bagoor Sector

Study and 
Analysis Section

Survey Unit

Data Analysis 
Unit

SOP Department 
Manager

(1)

(4)

(2)

(2)

(9)

(1) (1) (1) (1)

(1) (1) (1) (1)

Supervisor for 
Ashmoon Sector

(1)
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No. Task 

Head of 

SOP/HQ 

Team 

Supervisor for 

Branch Sector 

Team 

Study and 

Analysis 

Section 

(4) 

Supervising SOP activities in each facility to check 

the treatment efficiency, which includes Water 

Treatment Plant, Iron and Manganese Removal Plant 

and Well 

! ! ! 

(5) Analyzing survey result and examining data  ! ! ! 

(6) 
Conducting correction measures to the facility which 

has low treatment efficiency  
! ! ! 

(7) Preparing a plan for recruiting SOP members ! 
  

(8) 

Conducting procurement of spare parts and 

maintenance of equipment, which includes calibration 

of instrumentation devices such as flow meter, level 

meter, etc. 

! ! 
 

(9) 
 Preparing an annual budgetary plan for SOP 

department (HQ team and branch sector team) 
! 

  

Note: !:main task, !: assisting other staff’s task 

 

3.1-4 Job Description of SOP/HQ Team 

(1) Formulating action plan for SOP activity 

SOP/HQ team shall formulate an annual budgetary plan for SOP activity of SOP department. This 

plan shall include an action plan prepared by each SOP branch sector team. The action plan shall 

include at least the followings; 

! Basic and detail information of target facility, which include equipment condition, current water 

treatment efficiency 

! P&ID for the target facility 

! Rehabilitation schedule for equipment 

! Training schedule for the facility 

 

(2) Preparing program for training SOP branch sector member 

The contents of the program for training are as follows; 

<Class Room Training> 

! Meaning of SOP activity 

! Outline of the SOP activity 

! Formulating of recording format (daily and Monthly) 

! Explanation and distribution of SOPs prepared in the Project 

<OJT at Water Treatment Facility> 

! Data recording method 

! Improvement method of water treatment efficiency 

 

(3) Preparing training schedule and conducting training to SOP branch sector member 
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SOP/HQ team shall prepare an annual training plan for SOP branch sector teams and conduct training 

according to the training plan by means of training program. 

 

(4) Supervising SOP activities in each facility to check the treatment efficiency, which includes Water 

Treatment Plant, Iron and Manganese Removal Plant and Well 

SOP/HQ team has a responsibility of the followings; 

! Check for the facility and equipment condition 

! Monitoring of water treatment condition 

! Collecting recording data 

! Supervising the activity of SOP branch sector team 

! Giving advice to SOP branch sector team for the improvement of water treatment efficiency 

 

(5) Analyzing survey result and examining data  

! Examination of recording data 

! Analyzing result of water treatment efficiency  

 

(6) Conducting correction measures to the facility which has low treatment efficiency  

! Giving guidance of countermeasures for the improvement of water treatment efficiency 

 

(7) Preparing a plan for recruiting SOP members 

In order to realize continuous SOP activity, young members of less than 30 years old shall be 

employed at fixed intervals.  

 

(8) Conducting procurement of spare parts and maintenance of equipment, which includes calibration 

of instrumentation devices such as flow meter, level meter, etc. 

SOP/HQ team has a responsibility of the followings; 

! Conducting control for spare parts (checking inventory stock, preparing list of required quantity 

to be procured) 

! Procuring spare parts necessary for the equipment 

! Conducting regular check-up for facility component and equipment 

! Taking necessary action for repairing the equipment when it has become out of order or 

damaged 

 

(9) Preparing an annual budgetary plan for SOP department (HQ team and branch sector team) 

SOP/HQ team has a responsibility of the followings; 

a) Preparing annual budgetary plan for SOP department, which includes following cost 

! Operation cost for SOP/HQ team (personnel cost, fuel cost, training cost, maintenance cost, 

etc.) 

! Operation cost for SOP branch sector team (personnel cost, repairing, etc.) 
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3.2 Organization and Tasks of SOP Branch Sector Team 

3.2-1 Organization of SOP Branch Sector Team 

SOP branch sector teams shall be composed of the following members; 

! Head of SOP branch sector team: 1 

! Engineer/ Technician: 4  

! Worker: 5 

The organization of SOP branch sector team is proposed in Figure-4. 

 

Figure-4 Proposed Organization of SOP Branch Sector Team of MCWW 

 

3.1-3 Task for SOP Branch Sector Team 

Tasks for SOP branch sector team are as follows; 

(1) Determining target facility for SOP through the consultation with HQ team 

(2) Monitoring of daily routine work of facility staffs 

(3) Conducting regular check-up for target facility component and equipment according to the 

action plan 

(4) Supporting the daily recording work to facility staffs  

(5) Repairing minor damage of facility component or equipment 

(6) Reporting the result of above works to HQ team at a regular basis 

 

 

4. Establishment of Methodology for Practicable SOP Activity  

In order to conduct SOP activity efficiently and practicably, the activity shall be focused on a small 

number of target facility. For this purpose, target facilities shall be determined as precondition for the 

preparation of the action plan. 

After determining the target facilities, SOP activity shall be conducted to confirm the current water 

treatment efficiency. The current situation shall be compared with the allowable level obtained as the 

Project result, then set the target value of PI (Performance Indicator).  

The method mentioned is explained by flow chart in Figure-5. 

SOP Branch Sector Team
(Head of Each Branch)

(1)

Engineer/ 
Technician

(4)

Workers
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Figure-5 Flow Chart for Practicable SOP Activity of MCWW 
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 1 فريق المشروع / شركة المنوفية

 مقدمة -1

ب  وفيما بعد(يشُار اليه ھنا  لمنوفيةا والصيانة فيعلى التشغيل  الإداريةمشروع تحسين القدرة من خلال ل

التشغيل القياسي الى العاملين بشركة  أنشطةنقل  "، تمالجايكاومؤسسة "عن طريق التعاون الفني الياباني  ")المشروع"

 )2014مارس  – 2011المنوفية عن طريق فريق الخبراء اليابانيين في الفترة من (مايو 
محافظة المنوفية "، مطلوب من شركة  والصيانة فيلتشغيل لكن من أجل تحقيق الھدف العام " تحسين القدرة الأدارية على ا

  ;التوسع على مستوى المحافظة عن طريق الأتى المنوفية

  التشغيل القياسي أدارةتأسيس  

  التشغيل القياسي أدارةتعيين موظفين في  

 أعداد منھج مناسب لنشاط طرق التشغيل القياسية 

في المستقبل للمحافظات الأخرى في منطقة الدلتا من خلال الثلاث شركات  القياسيالتشغيل ذلك، يتوقع توسع نشاط  ياللأضافة 

 التشغيل القياسيالشركة المتقدمة في مجال  ومن خلالالتابعة، شركة مياة الشرب والصرف الصحي بالمنوفية، الغربية والشرقية. 

  .ينللحفاظ على سير النشاط على المسارالتنظيمي القوية لشركة المنوفية، يلزم تحسين الھيكل  وبواسطة القيادة

 :في المستقبل القياسيالتشغيل  أدارة التحسين المتوقع -2

أدارة المھندس  وذلك تحتجديد في الفرع الرئيسي للشركة تحت مسمي "متابعة تطبيق نظم التشغيل القياسي".  أدارةتم أنشاء 

مستوي  على التشغيل القياسي ألنشاط  على يشرفونالجديد، حالياً ھناك خمسة أعضاء  الإدارة"الذي بدوره رئيس  أيمن بسيوني،

  / عادل أبراھيم).ود، م/ سعيد عبد الفتاح قزاملالمحافظة ھم (م/ محمد فوزي، م/ محمد فتحي، م/ خالد 

 من كل فرع الاستعانة بمھندسيتم سو .عن نظم المعلوماتمسؤول في النشاط، سيتم اختيار أحد العاملين، ليكن  من أجل توسيع

ليتولى الأشراف على تطبيق نظم الخبرات، من ذوي  الشركة، أفرعالتسعة أفرع للشركة التي ھي مجمل  من مھندسي الفرع) من(

  المركزية. الإدارةالتشغيل القياسية بجميع محطات الفرع بمساعدة فريق 

ويفضل أن يكونوا مھندسين على معرفة  واحد من كل مركز خرجألي ذلك، سيتم اختيار تسعة مھندسين حديثي التبالإضافة 

تطبيق  علىفريق للمركز للأشراف ليشكلا معاً  من كل مركز حديث التخرج .  وكيميائيخبالرسم الھندسي وطريقة المسح، .... ال

  .التشغيل القياسيومنھجية نظرية  على وسيتم تدربھمفي كل مركز.  التشغيل القياسي
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 2 فريق المشروع / شركة المنوفية

   والصرف الصحيالشرب  لمياهفي شركة المنوفية  التشغيل القياسي ةللإدارالھيكل التنظيمي المتوقع  1شكل رقم 

  التشغيل القياسي ةالھيكل التنظيمي المرغوب للإدار -3

  القياسي: ومھمات التشغيلتنظيم  2-1

  القياسي:التشغيل  أدارةتنظيم  2-1-1

 105مراكز المحافظة، و عدد العاملين فى المنظومة  9تتكون أدارة طرق التشغيل القياسية من فريق من المركزية و فريق من 

 .2 –شخص. الھيكل التنظيمى المقترح للأدارة فى شكل 

.  

 مشروع تحسين القدرة الادارية على التشغيل و الصيانة لمرافق امداد المياه في منطقة دلتا النيل
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 3 فريق المشروع / شركة المنوفية

 
 ق التشغيل القياسية بشركة المنوفيةالمقترح لأدارة طر التنظيميالھيكل  2-شكل

 

 

 فريق التشغيل القياسي بالشركة تنظيم 2.1-2

 -  فريق التشغيل القياسي بالشركة من الاعضاء التاليين :من المفترض ان يتكون  

  1التشغيل القياسي : أدارةرئيس  

  : 9مدير فريق التشغيل القياسي بالفرع 

  4 وتحليل البيانات:دراسة 

  3-المركزية فى شكل الھيكل التنظيمى المقترح لفريق طرق التشغيل القياسية بالأدارة  
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 4 فريق المشروع / شركة المنوفية

 

 الھيكل التنظيمى المقترح لفريق طرق التشغيل القياسية بالأدارة المركزية - 3شكل 

 

  فريق التشغيل القياسي بالشركة :مھمات  2.1-3

 كما يلي :فريق التشغيل القياسي بالشركة مھمات  -

 خطة عمل لأنشطة التشغيل القياسيصياغة  )1(

  القياسي في الفروعتحضير برنامج لتدريب اعضاء فرق التشغيل  )2(

  عضاء فرق التشغيل القياسي في الفروعتحضير جدول التدريب و عمل التدريب لا )3(

الاشراف على انشطة التشغيل القياسي في كل محطة للتأكد من كفاءة المعالجة و التي تتضمن المحطات السطحية و محطات  )4(

  ازالة الحديد و المنجنيز و محطات الابار

 تقييم البيانات تحليل نتائج المسح و )5(

  عمل التدابير التصحيحية للمحطة ذات كفاءة منخفضة للمعالجة )6(

 تحضير خطة لتوظيف اعضاء التشغيل القياسي )7(

 شراء قطع الغيار و صيانة المعدات، و تتضمن معايرة أجھزة القياس مثل جھاز التصرف، جھاز قياس المستوى، الخ. )8(

 التشغيل القياسي ةللإدارعمل ميزانية سنوية  )9(

 , يكون دور فريق التشغيل القياسي بالشركة كالأتي : أعلاهوفقا للمھام المذكورة 

  

 مشروع تحسين القدرة الادارية على التشغيل و الصيانة لمرافق امداد المياه في منطقة دلتا النيل
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 5 فريق المشروع / شركة المنوفية

 فريق التشغيل القياسي بالشركة مھام  1-جدول 

No.المھمة 
رئيس قسم التشغيل 

 القياسي
مدير فريق الفرع

قسم الدراسة و 
 التحليل

  ○ صياغة خطة عمل لأنشطة التشغيل القياسي(1)

   ○ برنامج لتدريب اعضاء فرق التشغيل القياسي في الفروعتحضير (2)

(3)
عضاء فرق التشغيل تحضير جدول التدريب و عمل التدريب لا

 القياسي في الفروع
○   

(4)

تأكد من شطة التشغيل القياسي في كل محطة للالاشراف على ان

كفاءة المعالجة و التي تتضمن المحطات السطحية و محطات 

  الحديد و المنجنيز و محطات الابارازالة 
 

 ○  

 ○   تحليل نتائج المسح و تقييم البيانات(5)

 ○ ○  عمل التدابير التصحيحية للمحطة ذات كفاءة منخفضة للمعالجة(6)

   ○  تحضير خطة لتوظيف اعضاء التشغيل القياسي(7)

(8)
أجھزة شراء قطع الغيار و صيانة المعدات، و تتضمن معايرة 

 القياس مثل جھاز التصرف، جھاز قياس المستوى، الخ.
 

 ○  

(9)
(فريق الشركة و  التشغيل القياسي ةللإدارعمل ميزانية سنوية 

    ○ فرق الفروع)

  مھمة مساعدة للاخرين:	: مھمة رئيسية , ○ملحوظة: 

 

 التوصيف الوظيفي لفريق التشغيل القياسي بالشركة 2-1-4

 صياغة خطة عمل لأنشطة التشغيل القياسي  )1(

صياغة خطة الميزانية لأنشطة التشغيل القياسي من قبل فريق المركزية للأدارة.  تتضمن ھذه الخطة المعدة من قبل فرق الأفرع  لخطة 

 العمل. ستتضمن الخطة الأتى:

  معالجة المياه.المعلومات العامة و المفصلة عن المحطة، و تتضمن حالة المعدة و كفاءة 

  عمل رسومات الP&ID للمحطة 

 جدول التأھيل للمعدات 

 جدول التدريب للمحطة 

    

  تحضير برنامج لتدريب اعضاء فرق التشغيل القياسي في الفروع )2(
 مكونات برنامج التدريب كما يلي :

 < تدريب فصل > 

 معنى انشطة التشغيل القياسي 

 الخطوط العريضة لأنشطة التشغيل القياسي 

 (يومي و شھري) صياغة شكل اوراق التسجيل 

 شرح و توزيع مستندات التشغيل القياسية المجھزة فى المشروع 

  <التدريب الحقلي في محطات معالجة المياه>

 طريقة تسجيل البيانات 
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 6 فريق المشروع / شركة المنوفية

 طريقة تحسين كفاءة معالجة المياه 

 
ً على خطة تحضير برنامج لتدريب اعضاء فرق التشغيل القياسي في الفروع من قبل فريق  )3( المركزية و عمل التدريب بنائا

 التدريب
 

الاشراف على انشطة التشغيل القياسي في كل محطة للتأكد من كفاءة المعالجة و التي تتضمن المحطات السطحية و محطات ازالة  )4(

 الحديد و المنجنيز و محطات الابار

 فريق التشغيل القياسي بالشركة مسئولون عن : -

  حالة المعداتفحص حالة المحطة و 

 مراقبة حالة معالجة المياه 

 تجميع البيانات المسجلة 

 الاشراف على نشاطات فريق التشغيل القياسي بالفروع 

 اعطاء نصائح لفريق التشغيل القياسي بالفروع لتحسين كفاءة معالجة المياه 

 

 تحليل نتائج المسح و تقييم البيانات : )5(

 تقييم البيانات المسجلة 

  كفاءة تحليل المياهتحليل نتائج 

 
 عمل التدابير التصحيحية للمحطة ذات كفاءة منخفضة للمعالجة )6(

 اعطاء توجيھات بالاعمال اللازمة لتحسين كفاءة معالجة المياه -

 
  تحضير خطة لتوظيف اعضاء التشغيل القياسي )7(

 محددةسنة في اوقات  30اقل من من اجل استمرارية نشاطات التشغيل القياسي ,يجب توظيف اعضاء  -
 

 شراء قطع الغيار و صيانة المعدات، و تتضمن معايرة أجھزة القياس مثل جھاز التصرف، جھاز قياس المستوى، الخ. )8(

  فريق التشغيل القياسي بالشركة مسئول عن;  

 المخزون، وإعداد قائمة من الكمية المطلوبة ليتم شراؤھا)قطع الغيار (فحص على اء الرقابة إجر 

  اللازمة للمعداتتوفير قطع الغيار 

 اجراء فحص منتظم لمكونات و معدات المحطة 

 تصبح خارج الخدمة او حدوث تلف بھادما اتخاذ الإجراءات اللازمة لإصلاح المعدات عن 

 

 )وفرق الفروع(فريق الشركة  التشغيل القياسي ةللإدارعمل ميزانية سنوية  )10(

  فريق التشغيل القياسي مسئول عن : -

)a(  الاتي: والتي تتضمنالتشغيل القياسي  ةللإدارعمل خطة للميزانية السنوية 

 ، وتكلفة الوقود، وتكاليف التدريب، وتكاليف الصيانة، الخ)عاملينتكلفة التكلفة التشغيل لفريق التشغيل القياسي بالشركة ( -

 الاصلاحات ,الخ)تكلفة  تكلفة التشغيل لفريق التشغيل القياسي بالفروع (تكلفة العاملين , -

 

 تنظيم و مھام فريق التشغيل القياسي بالفرع 2-2

  تنظيم فريق التشغيل القياسي بالفرع : 2-2-1

 فريق التشغيل القياسي بالفرع من الاعضاء التاليينيجب ان يتكون  -

  : 1مدير فريق التشغيل القياسي بالفرع 

 مشروع تحسين القدرة الادارية على التشغيل و الصيانة لمرافق امداد المياه في منطقة دلتا النيل
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 7 فريق المشروع / شركة المنوفية

  : 4المھندسين / الفنيين 

  : 5العمال 

  4شكل "في لفريق التشغيل القياسي بالفروع بالمنوفية  الھيكل التنظيمي المقترح"  

 

  "4شكل "لفريق التشغيل القياسي بالفروع بالمنوفية  الھيكل التنظيمي المقترح 

 

 مھمات فريق التشغيل القياسي بالفروع 2.1-3

 ع كما يلي :مھمات فريق التشغيل القياسي بالفرو -

 الشركةتحديد محطة مستھدفة من خلال التشاور مع فريق  )1(

 مراقبة العمل اليومي للعاملين بالمحطة )2(

 المستھدفة وفقا لخطة العمل المحطةومعدات  اتإجراء فحص منتظم لمكون )3(

 تحفيز العاملين بالمحطة على التسجيل يوميا )4(

 اصلاح اي تلف في مكونات المحطة او في المعدات )5(

 ابلاغ فريق الشركة بنتائج الاعمال المذكورة اعلاه بشكل منتظم )6(

 

  القياسي:انشاء منھجية قابلة للتنفيذ لنشاطات التشغيل  -1

من اجل تنفيذ نشاطات التشغيل القياسي عمليا و بكفاءة ,يجب التركيز على عدد قليل من المحطات ,و لذلك ,يجب تحديد  -

  المحطات المستھدفة مسبقا لاعداد خطة العمل

.  

الكفاءة الحالية لمعالجة المياه ,يتم مقارنة لوضع الحالي بعد تحديد المحطات المستھدفة ,يتم تنفيذ نشاطات التشغيل القياسي لتأكيد 

  بالمستوى المسموح الوصول اليه كنتيجة للمشروع ,ثم وضع القيم المستھدفة من مؤشرات الاداء
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 8 فريق المشروع / شركة المنوفية

  

   لنظم التشغيل القياسي العملي بشركة المنوفية لمياه الشرب و الصرف الصحي بياني رسم-5شكل 
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1. Introduction 

Basic concept on SOP activity aims at improving water treatment efficiency by operating the facility 

faithfully in accordance with basic operation philosophy.  Through the technical transfer, that 

includes SOP documentation, such as P&ID, single line diagram, O&M manuals and operation record, 

and application of OJT based on the above document, water treatment efficiency of model facilities 

was improved in fact. 

However, the points to be improved on facility design have been clarified while practicing activity.  

It is considered that operation efficiency will improve more, if the facility having proper water 

treatment capability is constructed by improvement of facility design ability.  Accordingly, JICA 

Expert Team hereinafter proposes the issues to be improved on water treatment facility design. 

 

2. Current Situation on Water Works Facility Plan & Design 

Division of roles between water treatment facility design and operation and maintenance for the 

facility is clarified as follows; 

 Water treatment facility design : NOPWASD (National Organization for Potable Water and 

Sanitary Drainage) 

 O&M for the facility : Water Company in each Governorate 

However, because the measures to improve the design accuracy by feeding back opinions and items to 

be improved to the designer in NOPWASD from staffs of Water Company are deemed not to be taken 

well, similar problems regarding facility design are found in each facility. 

 

3. Points to be Improved on the Facility Design 

Various points and items to be improved on the facility design were clarified through the SOP 

activities in the Project.  Especially in the iron and manganese removal plant in MCWW, iron and 

manganese removal process at Gezy is too complicating and excessive design.  As an example, 

oxidization process of iron and manganese depends on both aeration and chemical although soluble 

iron and manganese in raw water is oxidized enough by chemical.  In addition, since pumping head 

for the well pump is too high against required head, it causes increase of electricity cost.  Such points 

are found in other water treatment facilities.  Points to be improved on the facility design are 

summarized in Table 1. 

On the other hand in above iron and manganese removal facility, any documents mentioning operation 

philosophy are not handed over to the facility.  In addition, operation and maintenance instruction 

was not done enough by the Contractor before handing over the facility.  For the above reason, the 

facility is being operated without understanding of optimum operation concept planned by facility 

designer.  In this manner, not only facility design but also handing over condition should be 

improved in the future. 
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4. Recommendation  

NOPWASD employs highly-skilled designers for the water treatment facility.  However, they have 

no chance to become aware of points to be improved on facility operation and maintenance because 

operation and maintenance for the facility is done by the Water Company.  For this reason, similar 

problems regarding facility design are found in each facility as mentioned in Paragraph 3.  In order 

for optimum water treatment facility to be planned and designed from the aspect from quality, 

economic efficiency and operation and maintenance, it is important to review the design relevancy 

repeatedly by hearing opinions from facility staffs.  This measure contributes to further improvement 

of design skill as a result.  

Because C/Ps of GHAPWASCO and MCWW are aware of some problematic points on the facility 

design through the Project activity, and they are in leading position to hold the exchange of idea and 

opinion with NOPWASD. Accordingly, it is expected that optimum water treatment facility excellent 

in both design and operation and maintenance condition is planned and constructed in the future, in 

case that a technical exchange of opinion regarding the facility design, handing over condition, etc. is 

periodically held between aforementioned Company and NOPWASD. 

 

Table 1  Issues on the Facility Design to be Improved 

No. Objective Facility Issues on the Facility Design to be Improved 

1 Iron and Manganese 
Removal Plant 

1) Reexamination of the Specification of Well Pump (Gezy IMRP) 
In Gezy IMRP, pumping head for the well pump is too high against required head.  
The reason is deemed as supplying the water directly from the well to water 
network.  However, because raw water from the well is discharged by closing of 
discharge valve so that proper volume can be supplied to the aeration tank, this 
situation causes high consumption of electricity.  Well water should be purified by 
iron and manganese removal process, and it is therefore recommended to reexamine 
the specification of well pumps. 
 
 
 

2) Review of Water Treatment Process (Gezy IMRP) 
Several iron and manganese removal Plants, which are similar design as Gezy 
IMRP, are under the construction.  Iron and manganese concentration contained in 
well water in Gezy IMRP is 2-3 mg/L of iron and 1 mg/L of manganese.  The other 
hand, Iron and manganese concentration in Kafr El batanon IMRP, which is located 
in Shebeen El Kom Markaz, is 0.7-1 mg/L of iron and 0.4 mg/L of manganese.  For 
this reason, it is deemed that the iron and manganese treatment process in Gezy and 
Kafr El batanon is too complicating and excessive design against well water quality.  
The facility to be constructed in the future, should determine proper water treatment 
process taking into consideration the raw water quality in a well, in order to manage 
proper construction cost and operation & maintenance cost. 
In addition, the facility applies the treatment process of “Pre chlorination, Aeration, 
Sand filtration and then Post chlorination”.  However, purpose of aeration is 
unclear because soluble iron in raw water is oxidized by pre chlorination.  In order 
to reduce chlorine and electrical consumption, it is therefore recommended to stop 
the aeration. 

Specification of Well Pump 
Current Spec.  : 25 L/sec x 90m 
Proper Spec. : 25 L/sec x 15-20m 
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No. Objective Facility Issues on the Facility Design to be Improved 

 

3) Sludge recirculation (Gezy IMRP) 
Sludge recirculation system from the sludge tank to the react chamber is introduced 
in Gezy IMRP.  However, water is purified by chemical reaction in treatment 
process, differing from sewage treatment whose process is done by biological 
reaction.  For this reason, recirculation sludge may not affect the reduction of iron 
and manganese but only increases the turbidity.  Sludge recirculation system 
therefore should be reexamined well in future design, in accordance with the trial 
result in Gezy. 
 

4) Reexamination of Backwash Method (Gezy IMRP/ Mahalet Marhoom IMRP) 
High reservoir tank is built in most of IMRPs.  Although the water backwash for 
sand filters is conducted by exclusive pump in current design, availability of water 
backwash by water head difference should be examined in the future, taking into 
consideration the reduction of electricity. 
 

5) Modification of the Installation Level for Drain Pipe (Gezy IMRP) 
Installation level of drain pipe for the aeration tank, react chamber and 
sedimentation tank is more than 10 cm from the bottom slab in current design.  In 
order to drain the water completely for periodical cleaning of tanks, installation level 
should be reexamined in the future design. 
 

2 Surface Water Treatment 
Plant 

1) Filtration Flow Control (El Melahia WTP/ Sadat WTP) 
As filtration flow control system in a filter, level control method is introduced in 
most of surface water treatment plant of GHAPWASCO and MCWW.  This 
control system has complicating mechanism, and it is hard to say that this system is 
utilized properly due to the malfunction of level meter and program trouble of PLC 
(programmable logic controller). For this reason, Influent water is sprinkled to a 
sand layer, in early stage of filtration after backwash.  It causes bad influence to 
filtered water quality.  The natural balance method is therefore recommended as 
filtration control for future design of water treatment plant.  Summary of both 
filtration controls is as mentioned in below table.  
For your reference, Natural balance method is applied in El Mahala El Kobra WTP 
in GHPWASCO. 
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No. Objective Facility Issues on the Facility Design to be Improved 

 

Item 

Level Control Method Natural Balance Method 

 

 

Flow 
Control 

In order to maintain a constant rate 
filtration, signal for water surface level of 
a filter, which is detected by electrical 
level meter, is transmitted to treated water 
flow control system through the PLC unit. 
Treated water flow control valve adjusts 
own opening rate according to the 
calculation result in PLC unit. 

In order to maintain a constant rate filtration, 
overflow weir is installed at higher level than 
sand level of a filter. 
 

Feature 
Control mechanism is complication, and 
periodical maintenance by manufacturer 
is required.   

Filtration structure is simple.  It is easy to 
maintain a constant rate filtration without any 
complicating mechanism.  

 

  2) Drainage Recirculation System (Sadat WTP) 
Drainage recirculation system in Sadat WTP redelivers water, which is filtered water 
by drying beds and backwash drainage from sand filters, from the dressing tank to 
distribution chamber.  In order to establish proper recirculation system, drainage 
water is separated to supernatant water and sludge in the dressing tank, and only 
supernatant water should be redelivered to the distribution chamber.  However in 
current system, water is redelivered by the pump installed near the bottom slab of 
the dressing tank.  For this reason, effective recirculation system is a bit difficult 
because a lot of suspended matter contained in backwash drainage is flowed into the 
distribution chamber and it may cause an excessive increase of turbidity.  
Accordingly, in case that drainage recirculation system is planned in another facility, 
recirculation pump for supernatant water and sludge pump for sludge accumulated at 
the bottom of the tank should be individually installed as shown in attached flow 
diagram which is for El Mahala El Kobra WTP constructed by JICA.  
 

3) Storage Capacity of Clear Water Reservoir (Sadat WTP/ El Melahia WTP) 
Clear water reservoir requires the function to absorb hourly fluctuations of storage 
water amount.  “Design Criteria for Waterworks Facilities” published by JWWA 
(Japan Water Works Assosiation) mentions that clear water reservoir should have 
the storage capacity of 12 hours against design daily maximum water demand.  
However, storage capacity in the model facility in both GHAPWASCO and MCWW 
is approximately 3.5-5 hours.  Accordingly facility operations have to be minutely 
controlled depending on the fluctuation of water demand.  The water treatment 
facility to be planned in the future, therefore, should be designed having enough 
function to absorb hourly fluctuations. 

 

 

S2.10-3



 



 

 

 

 

 

 

 

S2.11  Customer Claim Survey 

GHAPWASCO 

  



 



1

!"#$$$$% &'$$$() *#$$$$$+,- .#$$$$$/,-0 

1(2345,'678$$$$$$$$$$$$$$$$$$$$/,- 

9:-;< =$$$)'>5,- !$$$$$6?-#)0 9;3$$$@,- 9:-;- =)'>) 

&'$$$$$(5,- 1$$A85,- 1(8A$$$$$$$B,- C-;'$$$$$$$B,'D 

Report of Customer Claim Survey in Tanta Markaz 

June 2012 

1. Summary of Activity 

1.1 Background of the activity 

To secure “Stable Supply of Clean and Good Quality Water” and “Obtaining the Customer Satisfaction”, 

the water quality management is necessary. Overall concept of water quality management is shown in 

Figure 1-1. 

1.Refer to Egyptian 

Standard

2.Check Water Quality 

@ Plant (Laboratory)

Essential Condition :

Appropriate Examination of Water Quality 

under appropriate Laboratory condition

3.Supply Water to 

Network

4.Check Water Quality 

@ Network

GOAL : GOAL : Stable Supply of Enough Amount of Water + Stable Supply of Enough Amount of Water + Good QualityGood Quality

== Customer SatisfactionCustomer Satisfaction

5.Check Customer 

Satisfaction

6.Accomplishment

Action

(Countermeasure)

Action

(Countermeasure)

OK
No Good

OK

OK

Developing and Following SOP

No Good

No Good

Figure 1-1 Flow Chart of Water Quality Management 

According to the laboratory, the water quality at the surface water treatment plants is well managed and the 

treated water rarely exceeds the Egyptian Standards for drinking water. On the other hand, even though the 

water quality is good at the plant, the water turns bad quality at the network of the water pipe. Accordingly, 

the customers are not satisfied with the supplied water. To solve that problem, SOP team proposed to 

survey the customer claims to obtain the basic information which can be utilized to consider the 

countermeasure at the network (Refer to Figure 1-1, step No.4 to 5 in the Flow Chart). 

1.2 Purpose of the activity 

Obtaining the basic information which can be utilized to consider the countermeasure at the network 
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1.3 Procedure of the activity 

Since Markaz laboratory (blanch laboratory) covers the network in whole Markaz and to compare the 

analytical result to customer claim, the survey is supposed to be conducted at the same area where the 

laboratory takes a sample. Therefore, as a first phase, the survey will be conducted in one Markaz where 

the model facility is located. After the result of this activity is succeed in utilization for countermeasure at 

the network, this activity will be conducted in whole Governorate as a second phase. Information of 

sampling at the network of model facilities is shown in Table 1-1. 

Table 1-1 Sampling Places and Frequency at the network of Model Facility 

Model Facility 
Sampling 

Frequency 

Number of 

Sampling Place 

One Series of 

Sampling 

Tanta El Gedeeda 

(Tanta Markaz) 
3 Days / Week 58 2 months 

SOP team contacts and collects the sampling schedule from the laboratory of model facility. Basing on that 

schedule, SOP team conducts the survey accompanying blanch laboratory. Survey is basically conducted 2 

places (one for near the facility, the other for network of the facility) in one sampling location. As a 

questionnaire is shown in Figure 1-2, SOP team surveys the customer claim regarding water supply such as 

“Cuts in water supply”, “Water pressure”, “Smell”, “Taste” and “Color” up to 10 customers at each 

sampling place. 

0.

1.

2.

3.

4.

5.

A. Basic Information .!"# #$%&'(

!"#$%&' 2011/10/26 ()*&' 12:30

+,"-.&' /' +"01&' 23' Tanta El Gadeeda Ali El Kebeer st. SWTP

(Latitude) (Logitude)

B. Questionnaire *NWQ = No Water Quality, WQ = Water Quality

   G  #/-&'

NWQ or WQ or NO 45$67

WQ

  6  #/-&'

NWQ or WQ or NO 45$67

WQ

  G  #/-&'

NWQ or WQ or NO 45$67

NO

   G  #/-&'

NWQ or WQ or NO 45$67

WQ

  _  #/-&'

NWQ or WQ or NO 45$67

    4   #/-&'

NWQ or WQ or NO 45$67

NO

     3  #/-&'

NWQ or WQ or NO 45$67

WQ

    3   #/-&'

NWQ or WQ or NO 45$67

    2   #/-&'

NWQ or WQ or NO 45$67

WQ

    4   #/-&'

NWQ or WQ or NO 45$67

WQ

6 67%

6 100%

Cut Pressure Smell Taste Color 

0% 50% 0% 17% 0%

0.13 0.4

Standard Standard

No. 1~5 : Surveyed by Mr. Rezk No. 6~10 : Surveyed by Mr. Rezk
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Figure 1-2 Procedure and Questionnaire for Customer Claim 
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The result of the survey is arranged as shown in Figure 1-3 by SOP team. Classifying the character of 

customer claim, frequency of occurrence of a water supply problem based on customer claim is scored and 

expressed as a graph shown as below. 

5

Cut Pressure Smell Taste Color Cl Rotten Cl Iron Sandy Different White Red Black Yellow Turbid Green Other Cut Pressure Smell Taste Color Total

1 1 1 1 1 1 2 2 2 6

2 1 1 1 2 2 2 4

3 1 1 3 2 2

4 1 1 4 2 2

5 1 1 5 2 2

6 6 0

7 7 0

8 8 0

9 9 0

10 10 0

0 0 0 1 4 0 1 0 0 0 3 0 0 0 3 0 1 0 0 0 2 6 8 16

0% 0% 0% 20% 80% 0 0 4 12 16 32

/20 /20 /20 /20 /20 /100

Total

Frequency
Customer

No.

Most Serious Problem Smell

Total

Customer

No.

Number of Customer

ColorTaste

0

5

10

15

20
Cut

Pressure

SmellTaste

Color

Condition Score Torna village

Figure 1-3 Image of Data Arrangement of Customer Claim 

As shown in Figure 1-3 (highlighted part by blue dashed line), here, we score each item (Cuts in water 

supply, Water pressure, Smell, Taste and Color) out of 20 and total score is 100. Considering the frequency 

of the problem, in the case one customer “SOMETIMES” has a problem on each item mentioned above, we 

score it “1” and if that customer “Always” has a problem, we score it “2”. In short, high score indicates bad 

condition of supplied water and low score indicates good condition and customer does not have serious 

problem. Here, we call it “Condition Score”. 

Moreover, considering the number of surveyed customer and total score of each item (Maximum score = 

20) will vary according to place (some place will be 5 customers [total score of each item will be 5 * 2 = 10 

in maximum], the other place will be 10 customers [total score of each item will be 10 * 2 = 20 in 

maximum]), we converted the score based on the following expression. 

! "20~0

)20(

#

#
$#

!!!

!!
!!!!

ScoreSurveyedMaximum

ScoreMaximum
ScoreSurveyedScoreConverted

Drawn graph will be shown on a map and it will indicate the distribution and characteristic of customer 

claim as shown in Figure 1-4. 

4

Figure 1-4 Image of Distribution map of Customer Claim 

1.4 Target area 

Target area is as previously described in Figure 1-4, Tanta Markaz. 

1.5 Survey period 

Survey period is October 2011 to March 2012. 
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Table 2-2 Result of Customer Claim Survey (1
st
 survey is shown in the table) 

Cut

(/20)

Pressure

(/20)

Smell

(/20)

Taste

(/20)

Color

(/20)

Turb.

(1.0)
Residual CL Bacteria

1 Septas Near facility 0 3 0 0 2 5 10 0.80 - -

Network 4 8 4 0 2 18 10 1.40 - - Sum of middle way of facility and edge of village

2 Kafr Ternah Near facility 0 2 0 11 12 25 10 2.40 - - Customers are using a 15m pump for drinking and cooking water instead of tap water

Network 0 0 4 12 16 32 5 1.50 - Exceed Taste different, Color yellow

3 Ali El Kebeer (city) Near facility - - - - - - - - -

Network 0 6 1 2 8 17 14 0.13 0.4 -

4 Shokrof Near facility 0 2 1 3 3 9 10 0.40 0.0 OK

Network - - - - - - - - -

5 Talbant Kisar Near facility 0 9 0 0 3 12 10 2.65 0.0 OK

Network 0 5 0 1 8 14 10 1.09 0.0 OK

6 Meet Al Sodan Near facility 0 2 8 3 2 15 10 2.78 2.0 OK

Network 0 4 9 3 4 20 10 0.20 0.0 OK

7 Mehallet Menof Near facility 0 7 6 4 3 20 10 0.53 0.0 OK

Network 0 4 4 4 6 18 10 1.75 0.0 OK

8 Manyal Alhowishat Near facility 0 3 1 0 5 9 10 0.99 0.0 OK

Network 0 6 4 2 5 17 10 0.10 0.0 OK

9 Kafr Al Shorafa Near facility - - - - - - -

Network 0 1 7 1 1 10 10 0.62 0.6 OK

10 El Ramliah Near facility 0 0 10 12 4 26 5 1.57 1.8 Exceed Smell chlorine, Taste chlorine

Network 2 2 16 8 8 36 5 4.50 0.8 OK Smell chlorine, Taste chlorine

11 Damshet Near facility 4 0 5 6 4 19 10 0.79 0.0 Exceed

Network 0 2 1 6 7 16 10 0.43 0.0 Exceed

12 Koniaset Damshet Near facility 0 1 1 1 3 6 10 0.40 1.7 OK

Network 0 2 0 1 2 5 10 0.70 0.0 OK

13 El Ragdiah Near facility 0 1 0 0 0 1 10 1.50 0.0 OK

Network 0 1 0 0 0 1 10 1.67 0.0 OK

14 Shabsher Near facility 0 0 1 2 3 6 10 0.91 0.0 OK

Network 1 4 1 0 3 9 10 2.10 0.0 OK

15 Kafr Al Arab Near facility 0 1 2 1 1 5 10 1.01 1.8 OK

Network 0 6 2 0 2 10 10 1.08 0.9 OK

16 Mahallet Marhoom Near facility 0

Network 0

17 Kafr Alhema Near facility 0 0 5 0 1 6 10 2.40 0.8 OK

Network 0 0 3 0 0 3 10 2.06 0.2 OK

18 Ekhnaway Near facility 0 1 0 0 0 1 10 0.97 0.0 OK

Network 1 6 0 0 2 9 10 0.83 0.0 OK

19 Manshiat Al Awkaf Near facility 0 4 0 0 2 6 10 0.86 0.0 OK

Network 0 1 0 0 1 2 10 0.87 0.0 OK

20 Berma Near facility 0 1 1 1 5 8 10 0.89 0.0 OK

Network 0 5 0 0 7 12 10 0.30 0.0 OK

21 Shoober Near facility 0 2 4 0 2 8 5 0.88 0.0 OK

Network 1 3 6 3 1 14 7 0.22 0.0 OK

22 Kharceet Near facility 0 0 0 3 4 7 7 0.01 0.0 OK

Network 0 0 0 1 6 7 7 0.92 0.0 OK

23 Al Petrol (city) Near facility 0 2 2 0 2 6 10 3.20 0.0 OK

Network 0 6 1 0 0 7 10 1.25 0.0 OK

24 Al Salam (city) Near facility 0 4 0 0 1 5 10 1.00 0.0 OK

Network 0 1 0 2 3 6 10 1.32 0.0 OK

25 Ebn Al Fared (city) Near facility 0 1 10 10 4 25 10 1.50 0.0 OK Smell rotten, Taste different

Network 0 1 7 4 6 18 10 2.50 0.0 OK

26 Al Geesh (city) Near facility 0

Network 0

27 Al Khrasanh (city) Near facility 0 1 4 18 3 26 10 1.40 0.0 OK Taste different

Network 0 1 7 16 4 28 10 0.90 0.0 OK Smell rotten, Taste different

28 Kafr Essam (city) Near facility 1 3 5 0 7 16 10 0.50 0.0 OK

Network 0 2 5 8 5 20 10 0.40 0.1 OK

29 Al montazh (city) Near facility 0 0 0 5 3 8 10 0.50 0.0 OK

Network 3 2 0 2 3 10 10 0.70 0.0 OK

30 Al Galaa Near facility 2 2 4 4 5 17 10 0.49 0.0 OK

Network 1 3 0 1 5 10 10 1.40 0.0 OK

20 134 152 161 199

*1 Red Number - Total Score is more than "25", Blue Number - Total Score is below "10"

*2 Red Number - Exceeding the Standard

Total

1/12

PlaceFacility

12/31

1/2

1/4

1/4

1/4

1/12

12/22

12/31

12/7

12/13

12/13

12/14

12/14

12/22

12/22

12/26

12/26

12/19

11/21

11/21

11/23

11/23

12/3

12/7

11/19

11/19

Remarks
Problem on Water QualityProblem on Non-Water Quality

Condition Score

Total
*1

(/100)

Analytical Result
*2

No.

Number of

Surveyed

Customer

Date

10/26

10/26

10/26

Well

Well

Well

Well

SWTP

IMRP

Well

SWTP

IMRP

IMRP

SWTP

IMRP

Well

IMRP

Well

Well

IMRP

Well

Well

Well

Well

Well

Well

IMRP

IMRP

IMRP
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Figure 2-1 Distribution map of Customer Claim 
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Cut

(/20)

Pressure

(/20)

Smell

(/20)

Taste

(/20)

Color

(/20)

Turb.

(1.0)
Residual CL Bacteria

1 Septas Near facility 0 3 0 0 2 5 10 0.80 - -

Network 4 8 4 0 2 18 10 1.40 - -

1 Septas Near facility 3 1 0 0 3 7 10 0.90 0.0 OK

Network 2 0 0 0 2 4 10 0.80 0.0 Exceed

2 Kafr Ternah Near facility 0 2 0 11 12 25 10 2.40 - -

Network 0 0 4 12 16 32 5 1.50 - Exceed

2 Kafr Ternah Near facility 0 2 0 4 8 14 10 0.90 0.0 Exceed

Network 1 0 0 1 8 10 5 1.10 0.0 Exceed

4 Shokrof Near facility 0 2 1 3 3 9 10 0.40 0.0 OK

Network - - - - - - - - - -

4 Shokrof Near facility 0 3 2 0 0 5 10 0.43 0.0 OK

Network 0 1 2 0 0 3 10 0.32 0.0 OK

5 Talbant Kisar Near facility 0 9 0 0 3 12 10 2.65 0.0 OK

Network 0 5 0 1 8 14 10 1.09 0.0 OK

5 Talbant Kisar Near facility 0 1 2 0 3 6 10 1.78 0.0 OK

Network 0 0 1 2 3 6 10 0.15 0.0 OK

7 Mehallet Menof Near facility 0 7 6 4 3 20 10 0.53 0.0 OK

Network 0 4 4 4 6 18 10 1.75 0.0 OK

7 Mehallet Menof Near facility 0 3 0 0 2 5 10 1.07 0.0 OK

Network 1 1 0 0 1 3 10 0.75 0.0 OK

8 Manyal Alhowishat Near facility 0 3 1 0 5 9 10 0.99 0.0 OK

Network 0 6 4 2 5 17 10 0.10 0.0 OK

8 Manyal Alhowishat Near facility 0 0 1 0 0 1 10 1.60 0.0 OK

Network 0 0 0 0 1 1 10 1.80 0.0 OK

8 Manyal Alhowishat Near facility 0 2 2 1 1 6 10 1.02 0.0 Exceed

Network - - - - - - - - - -

12 Koniaset Damshet Near facility 0 1 1 1 3 6 10 0.40 1.7 OK

Network 0 2 0 1 2 5 10 0.70 0.0 OK

12 Koniaset Damshet Near facility 1 1 2 0 2 6 10 0.71 0.8 OK

Network 0 2 1 0 2 5 10 0.43 0.4 OK

13 El Ragdiah Near facility 0 1 0 0 0 1 10 1.50 0.0 OK

Network 0 1 0 0 0 1 10 1.67 0.0 OK

13 El Ragdiah Near facility 0 1 2 0 1 4 10 1.11 0.0 OK

Network 0 2 2 1 0 5 10 0.32 0.0 OK

14 Shabsher Near facility 0 0 1 2 3 6 10 0.91 0.0 OK

Network 1 4 1 0 3 9 10 2.10 0.0 OK

14 Shabsher Near facility 0 0 1 0 4 5 10 1.05 0.0 OK

Network 0 1 3 0 1 5 10 1.40 0.0 OK

15 Kafr Al Arab Near facility 0 1 2 1 1 5 10 1.01 1.8 OK

Network 0 6 2 0 2 10 10 1.08 0.9 OK

15 Kafr Al Arab Near facility 0 1 1 0 2 4 10 0.93 1.5 OK

Network 0 2 1 0 1 4 10 1.59 0.6 OK

16 Mahallet Marhoom Near facility 0

Network 0

16 Mahallet Marhoom Near facility 0 1 1 0 2 4 10 0.62 1.5 OK

Network 0 3 0 0 1 4 10 3.59 0.8 OK

17 Kafr Alhema Near facility 0 0 5 0 1 6 10 2.40 0.8 OK

Network 0 0 3 0 0 3 10 2.06 0.2 OK

17 Kafr Alhema Near facility 0 1 4 0 2 7 10 0.33 1.4 OK

Network 0 4 2 0 1 7 10 0.52 0.9 OK

20 Berma Near facility 0 1 1 1 5 8 10 0.89 0.0 OK

Network 0 5 0 0 7 12 10 0.30 0.0 OK

20 Berma Near facility 0 5 1 0 2 8 10 0.12 0.8 Exceed

Network 0 3 1 0 3 7 10 0.52 0.2 OK

25 Ebn Al Fared (city) Near facility 0 1 10 10 4 25 10 1.50 0.0 OK

Network 0 1 7 4 6 18 10 2.50 0.0 OK

25 Ebn Al Fared (city) Near facility 0 2 1 1 1 5 10 0.77 0.3 Exceed

Network 0 2 1 0 2 5 10 0.50 0.1 Exceed

25 Ebn Al Fared (city) Near facility 0 3 0 1 2 6 10 0.72 0.4 OK

Network 0 3 1 1 1 6 10 0.34 0.1 OK

28 Kafr Essam (city) Near facility 1 3 5 0 7 16 10 0.50 0.0 OK

Network 0 2 5 8 5 20 10 0.40 0.1 OK

28 Kafr Essam (city) Near facility 0 1 0 1 3 5 10 0.39 1.9 OK

Network 0 2 0 1 2 5 10 0.53 0.6 OK

28 Kafr Essam (city) Near facility 0 3 3 0 1 7 10 0.43 0.4 OK

Network 0 3 2 1 1 7 10 0.12 0.2 OK

29 Al montazh (city) Near facility 0 0 0 5 3 8 10 0.50 0.0 OK

Network 3 2 0 2 3 10 10 0.70 0.0 OK

29 Al montazh (city) Near facility 0 0 1 0 2 3 10 0.15 0.0 OK

Network 0 0 1 0 2 3 10 0.20 0.0 OK

*1 Red Number - Total Score is more than "25", Blue Number - Total Score is below "10"

*2 Red Number - Exceeding the Standard

No. Date Facility Place

Condition Score
Number of 

Surveyed 

Customer

Analytical Result
*2

Problem on Non-Water Quality Problem on Water Quality
Total

*1

(/100)

10/26 Well

11/19 Well

11/21 IMRP

10/26 Well

11/19 IMRP

1/21 Well

11/23 IMRP

12/19 IMRP

3/28 IMRP

12/7 IMRP
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12/14 IMRP
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Figure 2-2 Temporal change 
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3. Recommendation 

! Because customer does not have serious problem in the supplied water most of the places in Tanta 

Markaz at the moment, no need to implement the customer survey continuously (like as every month) 

in the same place. However, periodical (like as every season – 2 to 4 times a year) survey may be 

important to grasp the actual customer satisfaction and its trend. 

! Although customer does not have serious problem in the supplied water most of the places in Tanta 

Markaz at the moment, some attention and continuous survey shall be recommended when the 

condition score is such as the following 

(i) Each score (Cuts in water supply, Water pressure, Smell, Taste and Color) exceeds 10 

(ii) Total condition score exceeds 20 to 25 

(iii) Analytical record examined by blanch laboratory is exceeding the Egyptian standard 

continuously 

! Customer claim survey will be useful for early detection of problem in the supplied water and 

customer’s dissatisfaction with supplied water. 

! Generally, one customer survey (in 2 to 3 sampling places, both near the facility and in the network) 

took 2 to 3 hours including the traveling time. Number of sampling places and frequency at the 

network of blanch laboratory in Tanta SWTP is shown in Table 3-1. 

Model Facility Sampling Frequency 
Number of Sampling 

Place
One Series of Sampling

Tanta SWTP 

(Tanta Markaz) 
Three (3) Days / Week 58 Two (2) Months 

! Because customer claim survey is conducted in local community, the person who is known well in 

local community (such as water meter reader) or the person related to public relations section (such as 

“Public Awareness Section”) will be recommended to conduct the survey. 

! If customer claim survey will be continued, counterpart member of SOP will be able to guide how to 

implement the survey at the beginning (including preparing the questionnaire and data input). 

S2.11-6
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Report of Customer Claim Survey in Sadat Markaz 

June 2012 

1. Summary of Activity 

1.1 Background of the activity 

To secure “Stable Supply of Clean and Good Quality Water” and “Obtaining the Customer Satisfaction”, 

the water quality management is necessary. Overall concept of water quality management is shown in 

Figure 1-1. 

1.Refer to Egyptian 

Standard

2.Check Water Quality 

@ Plant (Laboratory)

Essential Condition :

Appropriate Examination of Water Quality 

under appropriate Laboratory condition

3.Supply Water to 

Network

4.Check Water Quality 

@ Network

GOAL : GOAL : Stable Supply of Enough Amount of Water + Stable Supply of Enough Amount of Water + Good QualityGood Quality

== Customer SatisfactionCustomer Satisfaction

5.Check Customer 

Satisfaction

6.Accomplishment

Action

(Countermeasure)

Action

(Countermeasure)

OK
No Good

OK

OK

Developing and Following SOP

No Good

No Good

 

Figure 1-1 Flow Chart of Water Quality Management 

According to the laboratory, the water quality at the surface water treatment plants is well managed and the 

treated water rarely exceeds the Egyptian Standards for drinking water. On the other hand, even though the 

water quality is good at the plant, the water turns bad quality at the network of the water pipe. Accordingly, 

the customers are not satisfied with the supplied water. To solve that problem, SOP team proposed to 

survey the customer claims to obtain the basic information which can be utilized to consider the 

countermeasure at the network (Refer to Figure 1-1, step No.4 to 5 in the Flow Chart). 

 

1.2 Purpose of the activity 

Obtaining the basic information which can be utilized to consider the countermeasure at the network 
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1.3 Procedure of the activity 

Since Markaz laboratory (blanch laboratory) covers the network in whole Markaz and to compare the 

analytical result to customer claim, the survey is supposed to be conducted at the same area where the 

laboratory takes a sample. Therefore, as a first phase, the survey will be conducted in one Markaz where 

the model facility is located. After the result of this activity is succeed in utilization for countermeasure at 

the network, this activity will be conducted in whole Governorate as a second phase. Information of 

sampling at the network of model facilities is shown in Table 1-1. 

Table 1-1 Sampling Places and Frequency at the network of Model Facility 

Model Facility Sampling Frequency 
Number of Sampling 

Place 

One Series of 

Sampling 

Mahatet El Sadat El Satheya 

(El Sadat Markaz) 
Six (6) Days / Week 73 One (1) Week 

SOP team contacts and collects the sampling schedule from the laboratory of model facility. Basing on that 

schedule, SOP team conducts the survey accompanying blanch laboratory. Survey is basically conducted 2 

places (one for near the facility, the other for network of the facility) in one sampling location. As a 

questionnaire is shown in Figure 1-2, SOP team surveys the customer claim regarding water supply such as 

“Cuts in water supply”, “Water pressure”, “Smell”, “Taste” and “Color” up to 10 customers at each 

sampling place. 

0.

1.

2.

3.

4.

5.

A. Basic Information .!"# #$%&'(

!"#$%&' 2011/10/26 ()*&' 12:30

+,"-.&' /' +"01&' 23' Tanta El Gadeeda Ali El Kebeer st. SWTP

(Latitude) (Logitude)

B. Questionnaire *NWQ = No Water Quality, WQ = Water Quality

   G  #/-&'

NWQ or WQ or NO 45$67

WQ

  6  #/-&'

NWQ or WQ or NO 45$67

WQ

  G  #/-&'

NWQ or WQ or NO 45$67

NO

   G  #/-&'

NWQ or WQ or NO 45$67

WQ

  _  #/-&'

NWQ or WQ or NO 45$67

    4   #/-&'

NWQ or WQ or NO 45$67

NO

     3  #/-&'

NWQ or WQ or NO 45$67

WQ

    3   #/-&'

NWQ or WQ or NO 45$67

    2   #/-&'

NWQ or WQ or NO 45$67

WQ

    4   #/-&'

NWQ or WQ or NO 45$67

WQ

6 67%

6 100%

Cut Pressure Smell Taste Color 

0% 50% 0% 17% 0%

0.13 0.4

Standard Standard

No. 1~5 : Surveyed by Mr. Rezk No. 6~10 : Surveyed by Mr. Rezk

 )*+,-( ./01 234

(+,89&' :;' <= <>$8.?&' @ABC D E' F/0G.&' H7) 567 8*&6*"9 :( ;6*"9 <'$= >( ?@A ;BCDA( E":

+)#*&' <= +83$I&' J$C$8K&' LM7

#$N%;$O +O$PD' 2%Q.3 'R'/ E$%18)S /' +18)S $,7$7' H?&/ T$8.&' +&$U +=09.& +MV3D' W9O J$O$P' +=09.& $,X $CS*P/ : 48.9M& <%&' Y0Z

<!"#$%&">

[ +M?67 2X' <X $7/ T$8.&' <= $\\P*] <%&' 45$6.&' <X$7

 +,89&' +1^,7 _GC <= `a.A 10 b J'*^c&' _GC 4.5'

;F*,-( <'( 84 GH$*+0-( I$J&K( )%" GJ&FL >( ?@ A

: +7$\&' 45$6.&'

: +7$\&' 45$6.&'

: +7$\&' 45$6.&'

Residual Cl [mg/l]

Number of Claim

1.

: +7$\&' 45$6.&'

<'()*+," -./(0>

3a

7.

8.

2.

3.

4.

5.

: +7$\&' 45$6.&'

Fecal Coliform

Manganese (Mn) [mg/l]

: +7$\&' 45$6.&'

Turbidity [NTU]

Total Coliform

Ratio

Iron (Fe) [mg/l]

9.

Claim Type

6.

: +7$\&' 45$6.&'

Number of Claim regarding Water Quality Percentage of Water Quality Problem in Claim

10.

: +7$\&' 45$6.&'

Percentage of Claim

: +7$\&' 45$6.&'

: +7$\&' 45$6.&'

!"# $%&'

()*+,)Y/N( (-.'/ )Chlorine / Rotten(

012 )White / Red / Black / Yellow / Turbid or Precipitate / Green(
345  67+8

9:8 $; <'=>' ?@7*2'

9:8 345 (-.'/ AB, 012 C!D'(                       )

!"# $%&'

()*+,)Y/N(

!"# $%&'

()*+,)Y/N(

!"# $%&'

!"# $%&'

!"# $%&'

()*+,)Y/N(

!"# $%&'

()*+,)Y/N(

!"# $%&'

()*+,)Y/N(

!"# $%&'

()*+,)Y/N(

!"# $%&'

()*+,)Y/N(

(-.'/ )Chlorine / Rotten(

012 )White / Red / Black / Yellow / Turbid or Precipitate / Green(
345  67+8

9:8 $; <'=>' ?@7*2'

9:8 345 (-.'/ AB, 012 C!D'(                       )

(-.'/ )Chlorine / Rotten(

012 )White / Red / Black / Yellow / Turbid or Precipitate / Green(
345  67+8

9:8 $; <'=>' ?@7*2'

9:8 345 (-.'/ AB, 012 C!D'(                       )

(-.'/ )Chlorine / Rotten(

012 )White / Red / Black / Yellow / Turbid or Precipitate / Green(
345  67+8

9:8 $; <'=>' ?@7*2'

9:8 345 (-.'/ AB, 012 C!D'(                       )

(-.'/ )Chlorine / Rotten(

012 )White / Red / Black / Yellow / Turbid or Precipitate / Green(
345  67+8

9:8 $; <'=>' ?@7*2'

9:8 345 (-.'/ AB, 012 C!D'(                       )

(-.'/ )Chlorine / Rotten(

012 )White / Red / Black / Yellow / Turbid or Precipitate / Green(
345  67+8

9:8 $; <'=>' ?@7*2'

9:8 345 (-.'/ AB, 012 C!D'(                       )

(-.'/ )Chlorine / Rotten(

012 )White / Red / Black / Yellow / Turbid or Precipitate / Green(
345  67+8

9:8 $; <'=>' ?@7*2'

9:8 345 (-.'/ AB, 012 C!D'(                       )

(-.'/ )Chlorine / Rotten(

012 )White / Red / Black / Yellow / Turbid or Precipitate / Green(
345  67+8

9:8 $; <'=>' ?@7*2'

9:8 345 (-.'/ AB, 012 C!D'(                       )

(-.'/ )Chlorine / Rotten(

012 )White / Red / Black / Yellow / Turbid or Precipitate / Green(
345  67+8

9:8 $; <'=>' ?@7*2'

9:8 345 (-.'/ AB, 012 C!D'(                       )

(-.'/ )Chlorine / Rotten(

012 )White / Red / Black / Yellow / Turbid or Precipitate / Green(
345  67+8

9:8 $; <'=>' ?@7*2'

9:8 345 (-.'/ AB, 012 C!D'(                       )

AB, )Chlorine / Iron / Sandy / Different Taste(

AB, )Chlorine / Iron / Sandy / Different Taste(

AB, )Chlorine / Iron / Sandy / Different Taste(

AB, )Chlorine / Iron / Sandy / Different Taste(

AB, )Chlorine / Iron / Sandy / Different Taste(

AB, )Chlorine / Iron / Sandy / Different Taste(

AB, )Chlorine / Iron / Sandy / Different Taste(

AB, )Chlorine / Iron / Sandy / Different Taste(

AB, )Chlorine / Iron / Sandy / Different Taste(

AB, )Chlorine / Iron / Sandy / Different Taste(

 

Figure 1-2 Procedure and Questionnaire for Customer Claim 
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The result of the survey is arranged as shown in Figure 1-3 by SOP team. Classifying the character of 

customer claim, frequency of occurrence of a water supply problem based on customer claim is scored and 

expressed as a graph shown as below. 

5

Cut Pressure Smell Taste Color Cl Rotten Cl Iron Sandy Different White Red Black Yellow Turbid Green Other Cut Pressure Smell Taste Color Total

1 1 1 1 1 1 2 2 2 6

2 1 1 1 2 2 2 4

3 1 1 3 2 2

4 1 1 4 2 2

5 1 1 5 2 2

6 6 0

7 7 0

8 8 0

9 9 0

10 10 0

0 0 0 1 4 0 1 0 0 0 3 0 0 0 3 0 1 0 0 0 2 6 8 16

0% 0% 0% 20% 80% 0 0 4 12 16 32

/20 /20 /20 /20 /20 /100

Total

Frequency
Customer

No.

Most Serious Problem Smell

Total

Customer

No.

Number of Customer

ColorTaste

0

5

10

15

20
Cut

Pressure

SmellTaste

Color

Condition Score Torna village

 

Figure 1-3 Image of Data Arrangement of Customer Claim 

As shown in Figure 1-3 (highlighted part by blue dashed line), here, we score each item (Cuts in water 

supply, Water pressure, Smell, Taste and Color) out of 20 and total score is 100. Considering the frequency 

of the problem, in the case one customer “SOMETIMES” has a problem on each item mentioned above, we 

score it “1” and if that customer “Always” has a problem, we score it “2”. In short, high score indicates bad 

condition of supplied water and low score indicates good condition and customer does not have serious 

problem. Here, we call it “Condition Score”. 

Moreover, considering the number of surveyed customer and total score of each item (Maximum score = 

20) will vary according to place (some place will be 5 customers [total score of each item will be 5 * 2 = 10 

in maximum], the other place will be 10 customers [total score of each item will be 10 * 2 = 20 in 

maximum]), we converted the score based on the following expression. 

! "20~0

)20(

#

#
$#

!!!

!!
!!!!

ScoreSurveyedMaximum

ScoreMaximum
ScoreSurveyedScoreConverted  

 

Drawn graph will be shown on a map and it will indicate the distribution and characteristic of customer 

claim as shown in Figure 1-4. 
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Figure 1-4 Image of Distribution map of Customer Claim 

1.4 Target area 

Target area is as previously described in Figure 1-4, Sadat Markaz. 

 

1.5 Survey period 

Survey period is November 2011 to December 2011. 

S2.11-8
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Table 2-2 Result of Customer Claim Survey (1
st
 survey is shown in the table) 

Cut

(/20)

Pressure

(/20)

Smell

(/20)

Taste

(/20)

Color

(/20)

Turb.

(1.0)

Residual 

CL
Fe Mn Bacteria

1 11/28 SWTP  !#$%& '()*+#& Network 1 3 1 15 6 26 10 0.40 0.3 0.19 0.27 OK Taste different

2 11/28 SWTP  ',-./#& '()*+#& Network 4 2 2 9 9 26 10 0.30 0.0 0.20 0.30 Exceed Taste different, Turbid

3 11/28 SWTP  '/#./#& '()*+#& Network 0 2 0 3 5 10 6 0.30 0.3 0.13 0.13 OK

4 12/12 SWTP  '12&;#& '()*+#& Network 0 3 8 1 8 20 10 0.50 0.4 0.13 0.18 OK Smell chlorine, Turbid & Yellow

5 12/12 SWTP  '45.6#& '()*+#& Network 0 1 0 6 0 7 7 0.18 0.0 0.19 0.23 OK

6 12/12 SWTP  '78.4#& '()*+#& Network 2 4 8 6 0 20 5 - - - - - Smell chlorine, Taste chlorine

7 12/5 SWTP  '12.4#& '()*+#& Network 0 1 0 0 6 7 7 0.28 0.4 0.14 0.13 OK Turbid & Yellow

8 12/5 SWTP  '*5./#& '()*+#& Network 0 1 0 1 4 6 10 0.31 0.6 0.11 0.13 Exceed

9 12/5 SWTP  '17.9#& '()*+#& Network 0 0 3 1 3 7 7 0.21 0.0 0.13 0.15 Exceed

10 12/6 SWTP  :;<.1#& '()*+#& Network 0 0 0 1 1 2 10 0.30 0.1 0.18 0.23 OK

11 12/6 SWTP  ;=> '?8.@# '()*+#& Network 0 2 1 3 9 15 10 0.19 0.5 0.17 0.19 OK Turbid & Yellow

12 12/6 SWTP A9,2 !*2& '()*+#& Network 17 0 0 0 7 24 7 0.38 0.0 0.14 0.14 OK

13 12/13 SWTP C&DB7 '()*+#& Network 0 0 0 2 3 5 10 - - - - -

24 20 23 48 61

*1 Red Number - Total Score is more than "25", Blue Number - Total Score is below "10"

*2 Red Number - Exceeding the Standard

Remarks
Problem on Water QualityProblem on Non-Water Quality

Condition Score

Total
*1

(/100)

Analytical Result
*2

Total

PlaceFacilityNo.

Number of 

Surveyed 

Customer

Date

 
Table 2-2 Result of Customer Claim Survey (1

st
 and 2

nd
 surveys are shown in the table) 

Cut

(/20)

Pressure

(/20)

Smell

(/20)

Taste

(/20)

Color

(/20)

Turb.

(1.0)

Residual 

CL
Fe Mn Bacteria

1 11/28 1 3 1 15 6 26 10 0.40 0.3 0.19 0.27 OK Taste different

1 12/26 0 6 8 2 8 24 5 0.22 0.2 0.20 0.27 OK Smell chlorine, and rotten

2 11/28 4 2 2 9 9 26 10 0.30 0.0 0.20 0.30 Exceed Taste different, Turbid

2 12/26 8 8 1 3 11 30 8 0.38 0.2 0.21 0.29 OK Turbid & Yellow

3 11/28 2 2 0 3 5 12 6 0.30 0.3 0.13 0.13 OK

3 12/26 0 3 2 3 3 12 6 0.25 0.1 0.16 0.20 OK

4 12/12 0 3 8 1 8 20 10 0.50 0.4 0.13 0.18 OK Smell chlorine, Turbid & Yellow

4 12/27 0 0 1 1 0 3 7 0.40 0.1 0.18 0.21 OK

5 12/12 0 1 0 6 0 7 7 0.18 0.0 0.19 0.23 OK

5 12/27 5 5 0 3 8 20 4 0.29 0.1 0.11 0.16 OK Taste different, Turbid

6 12/12 SWTP  '78.4#& '()*+#& Network 2 4 8 6 0 20 5 - - - - - Smell chlorine, Taste chlorine

7 12/5 SWTP  '12.4#& '()*+#& Network 0 1 0 0 6 7 7 0.28 0.4 0.14 0.13 OK Turbid & Yellow

8 12/5 SWTP  '*5./#& '()*+#& Network 0 1 0 1 4 6 10 0.31 0.6 0.11 0.13 Exceed

9 12/5 SWTP  '17.9#& '()*+#& Network 0 0 3 1 3 7 7 0.21 0.0 0.13 0.15 Exceed

10 12/6 0 0 0 1 1 2 10 0.30 0.1 0.18 0.23 OK

10 12/20 1 1 0 0 1 4 7 0.02 0.1 0.08 0.20 OK

11 12/6 0 2 1 3 9 15 10 0.19 0.5 0.17 0.19 OK Turbid & Yellow

11 12/20 0 3 0 0 3 6 7 0.37 0.3 0.12 0.19 OK

12 12/6 17 0 0 0 7 24 7 0.38 0.0 0.14 0.14 OK

12 12/20 14 4 2 0 3 23 10 0.02 0.1 0.14 0.17 OK

13 12/13 SWTP C&DB7 '()*+#& Network 0 0 0 2 3 5 10 - - - - -

54 50 37 60 98

*1 Red Number - Total Score is more than "25", Blue Number - Total Score is below "10"

*2 Red Number - Exceeding the Standard

SWTP

SWTP

SWTP

Network

Network

 :;<.1#& '()*+#&

 ;=> '?8.@# '()*+#&

A9,2 !*2& '()*+#& Network

Network

Problem on Non-Water Quality Problem on Water Quality
Total

*1

(/100)

Condition Score

Network

SWTP

SWTP

Network

Network

Network

Place

 !#$%& '()*+#&

 ',-./#& '()*+#&

 '/#./#& '()*+#&

 '12&;#& '()*+#&

 '45.6#& '()*+#&

Number of 

Surveyed 

Customer

Analytical Result
*2

Remarks

Total

SWTP

SWTP

SWTP

No. Date Facility
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Figure 2-1 Distribution map of Customer Claim 
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Cut

(/20)

Pressure

(/20)

Smell

(/20)

Taste

(/20)

Color

(/20)

Turb.

(1.0)

Residual 

CL
Fe Mn Bacteria

1 11/28 1 3 1 15 6 26 10 0.40 0.3 0.19 0.27 OK Taste different

1 12/26 0 6 8 2 8 24 5 0.22 0.2 0.20 0.27 OK Smell chlorine, and rotten

2 11/28 4 2 2 9 9 26 10 0.30 0.0 0.20 0.30 Exceed Taste different, Turbid

2 12/26 8 8 1 3 11 30 8 0.38 0.2 0.21 0.29 OK Turbid & Yellow

3 11/28 2 2 0 3 5 12 6 0.30 0.3 0.13 0.13 OK

3 12/26 0 3 2 3 3 12 6 0.25 0.1 0.16 0.20 OK

4 12/12 0 3 8 1 8 20 10 0.50 0.4 0.13 0.18 OK Smell chlorine, Turbid & Yellow

4 12/27 0 0 1 1 0 3 7 0.40 0.1 0.18 0.21 OK

5 12/12 0 1 0 6 0 7 7 0.18 0.0 0.19 0.23 OK

5 12/27 5 5 0 3 8 20 4 0.29 0.1 0.11 0.16 OK Taste different, Turbid

6 12/12 SWTP  '78.4#& '()*+#& Network 2 4 8 6 0 20 5 - - - - - Smell chlorine, Taste chlorine

7 12/5 SWTP  '12.4#& '()*+#& Network 0 1 0 0 6 7 7 0.28 0.4 0.14 0.13 OK Turbid & Yellow

8 12/5 SWTP  '*5./#& '()*+#& Network 0 1 0 1 4 6 10 0.31 0.6 0.11 0.13 Exceed

9 12/5 SWTP  '17.9#& '()*+#& Network 0 0 3 1 3 7 7 0.21 0.0 0.13 0.15 Exceed

10 12/6 0 0 0 1 1 2 10 0.30 0.1 0.18 0.23 OK

10 12/20 1 1 0 0 1 4 7 0.02 0.1 0.08 0.20 OK

11 12/6 0 2 1 3 9 15 10 0.19 0.5 0.17 0.19 OK Turbid & Yellow

11 12/20 0 3 0 0 3 6 7 0.37 0.3 0.12 0.19 OK

12 12/6 17 0 0 0 7 24 7 0.38 0.0 0.14 0.14 OK

12 12/20 14 4 2 0 3 23 10 0.02 0.1 0.14 0.17 OK

13 12/13 SWTP C&DB7 '()*+#& Network 0 0 0 2 3 5 10 - - - - -

54 50 37 60 98

*1 Red Number - Total Score is more than "25", Blue Number - Total Score is below "10"

*2 Red Number - Exceeding the Standard

SWTP

SWTP

SWTP

Network

Network

 :;<.1#& '()*+#&

 ;=> '?8.@# '()*+#&

A9,2 !*2& '()*+#& Network

Network

Problem on Non-Water Quality Problem on Water Quality
Total

*1

(/100)

Condition Score
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SWTP

SWTP

Network

Network

Network

Place

 !#$%& '()*+#&

 ',-./#& '()*+#&

 '/#./#& '()*+#&

 '12&;#& '()*+#&

 '45.6#& '()*+#&

Number of 

Surveyed 

Customer

Analytical Result
*2

Remarks

Total

SWTP

SWTP

SWTP

No. Date Facility
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Figure 2-2 Temporal change 
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3. Recommendation 

! Because customer does not have serious problem in the supplied water most of the places (except for 

“Ebny Beatk”) in Sadat Markaz at the moment, no need to implement the customer survey 

continuously (like as every month) in the same place. However, periodical (like as every season – 2 to 

4 times a year) survey may be important to grasp the actual customer satisfaction and its trend. 

! In “Ebny Beatk”, the results show that the customers are suffering from water cut off. Thus, 

investigation of the troubles and the causes and certain countermeasure (network repair) shall be taken 

immediately. 

! Although customer does not have serious problem in the supplied water most of the places in Sadat 

Markaz at the moment, some attention and continuous survey shall be recommended when the 

condition score is such as the following 

(i) Each score (Cuts in water supply, Water pressure, Smell, Taste and Color) exceeds 10 

(ii) Total condition score exceeds 20 to 25 

(iii) Analytical record examined by blanch laboratory is exceeding the Egyptian standard 

continuously 

! Customer claim survey will be useful for early detection of problem in the supplied water and 

customer’s dissatisfaction with supplied water. 

! Generally, one customer survey in 2 to 3 sampling places took 1 to 2 hours. Number of sampling 

places and frequency at the network of blanch laboratory in Sadat SWTP is shown in Table 3-1. 

Model Facility Sampling Frequency 
Number of Sampling 

Place 
One Series of Sampling

Mahatet El Sadat El 

Satheya 

(El Sadat Markaz) 

Six (6) Days / Week 73 One (1) Week 

! Because customer claim survey is conducted in local community, the person who is known well in 

local community (such as water meter reader) or the person related to public relations section (such as 

“Public Awareness Section”) will be recommended to conduct the survey. 

! If customer claim survey will be continued, counterpart member of SOP will be able to guide how to 

implement the survey at the beginning (including preparing the questionnaire and data input). 
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S2.12  Report of SOP Activities for the Well Station 

GHAPWASCO 

  



 



Report of SOP Activities for the Well Station in GHAPWASCO 

1.  Summary of Model Facility 

Model facility of Well station in GHAPWASCO is Seberbay Well Station which is located in the 

northern part of Tanta. General information of the facility is shown in Figure-1 P&ID. 

2.  Present Condition of Facilities of the Well Station and Data Recording 

Condition of Facility 

Well: Basically condition of each well is good except for stopped well. 

Pump and Motor: Basically condition is good. 

Recording

Condition of recording of operation and maintenance record of the well station if as follows; 

! Daily operation record of well and pump/motor is recorded by well station staff.  

! Fuel consumption record of emergency generator is recorded by well station staff. 

! There is no manual for daily operation of well, motors and pumps. 

! There is no record of groundwater extraction volume from each well and supply volume to 

the network. 

! There is no record about chlorine consumption. 

! There is no record about consumption of electricity. 

3.  SOP Activity of Well Station 

3-1  Activity for Drawing Up of P&ID  

As a basic data of selected well station, a P&ID of well station was prepared through an 

inspection of the well station by C/P team. Japanese expert supported to C/P. 

3-2  Activity for Record of Operation and Maintenance of the Well Station 

(1) Installation/modification of flow meter 

As shown in P&ID, this well station extract water from two (2) wells with submergible pump 

and supply water to the network by 3 water supply pipes/system. Flow meter to check the 

amount of extraction volume from the well has already installed each well. However, there is no 

flow meter to check the supply volume to the network. By this SOP activity, three (3) flow 

meters to check the supply volume to the network well were installed. Further, since one of the 

flow meter which installed to each well had failed, modification of this flow meter was 

JAPAN INTERNATIONAL 

COOPERATION AGENCY

(JICA)

GHARBIA POTABLE WATER 

AND SANITATION COMPANY 

 (GHAPWASCO) 

implemented by the maintenance team of GHAPWASCO. 

(2) Record of operation of well 

After the installation of flow meters, C/P and expert had an instruction regarding the method of 

how to fill the record sheet.  

Other than extraction volume from well and supply volume to the network, record sheet as listed 

below were prepared. 

" Consumption of chlorine (Daily consumption) 

" Consumption of electricity (Daily consumption) 

Then well station staff/ manager started to record in order to consider appropriate operation 

schedule of the well. 

3-3  Activity of Confirmation/improvement of the Well Station 

(1) Maintenance of Well station 

As an activity for the well station, cleaning method/ procedure of well facility was checked. 

a) Well 

Well cleaning is done by the well station staff once per month. 

b) Elevated Tank 

Cleaning of an elevated tank is done by the well station staff 3 to 4 times per month. 

c) Distribution pipe in the well station and network 

Cleaning of water distribution pipe in the well station and network is done by the well station 

staff once per month at the same time of well cleaning. 

d) Cleaning up of well station 

Cleaning up of well station is done by the well station staff as a daily work. 

(2) Chlorine dosing 

Chlorine dosing is carried out by a chlorine pump. 

Chlorine is mixed with law water immediate before supply water to the network. Generally it is 

said that chlorine should be mixed with law water before law water is stored into an elevated 

tank because content of chlorine is very high near the well station. Therefore, C/P and Japanese 

expert suggest to the well station manager that chlorine dosing point should be changed before 

law water goes into an elevated tank. However, dosing point has not been changed and 

modification will be done in the future. 

(3) Other recommended point to be improved 

Existing water level meter of elevated tank is broken and no functioning. Therefore, C/P and 

Japanese expert suggested replace water level meter of elevated tank. 

3-4  About Continuous Groundwater Level Measurement 

A continuous groundwater level measurement is relocated to the Seberbay well station from the 

Khrusyet well station. Khrusyet well station is located in the Tanta city area and Seberbay well 

station is a well station which is a target of the SOP for well station. The cause of relocation is as 

follows;

There are two submergible pump wells in the Seberbay well station. A sensor of a groundwater 
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level measurement can be installed into the well with submergible pump. So it is possible to 

grasp the relation between extraction volume and groundwater level change at the SOP well 

station.

Regarding measurement condition of the other two locations was checked. Basically, 

measurement has been done. This means that there is no problem on the function of equipment. 

However, there are some of lacks of data collection. Japanese expert request C/P to improve it. 

Examination of the result of continuous groundwater level measurement will be done in the 

activity of the 3rd year.  

Figure-1 P&ID Seberbay Well Station 

3-5 Draw Down Test 

(1) Outline of the Draw down Test 

A draw down test was conducted on 19th December 2012 at the Seberbay well station in the 

GHAPWASCO. 

Purpose of the Draw down test is as follows, 

" Estimation of appropriate extraction/discharge volume from each well 

" Confirmation of an influence such as decrease in extraction volume/ discharge due to the 

interference when 2 wells work at the same time  

(2) Result of the Draw down test 

A result of the Draw down test is shown in Table-1. 

Table-1 Result of the Draw Down Test (a time-series) 

(3) Examination of the result of Draw down test

In case operation of well-1 and well-2 at the same time, discharge of well-1 and well-2 is 

45litter/sec and 24litter/sec respectively. Further draw down of each well is 3.7m and 1.7m. This 

result shows that there is no remarkable groundwater level down when 2 wells are operating at 

the same time. Therefore it is thought that there is no problem in terms of discharge volume from 

each well. 

On the other hand, discharge of well-1 is a max 48litter/sec when only well-1 is operating, and 

discharge of well-2 is a max 34litter/ sec when only well-2 is operating. 

From those results, it is verified that there is a well interference when 2 wells work at the same 

time. As the result of well interference, discharge from well-1 has a decrease of 15% compared 

with single operation of well-1 and discharge from well-2 has a decrease of 30% compared with 

m3/h litter/sec

9:26 3.3 Well-2 Operation stop

9:45 Well-1 Discharge 173m3 48Litter/sec)

9:48 3.44 This value is thought to be Static groundwater level of this well

9:56 3.47

Well-2 resume operation

10:00 5.4 86.0 23.9 1.96

10:17 4.96 79.6 22.1 1.52

Average 82.8 23.0 1.74

10:22 5.1 85.7 23.8 1.66 Valve with the wide open, however discharge can not increase

10:32 122.0 34.0 After operation stop of well-1, discharge increase

11:30 3.44 Well-2 Operation stop

Well-1

m3/h litter/sec

10:30 8.08 Well-1 and well-2 are operationg, We1was stoped immediate after waterlevel check

10:31 4.51

10:35 4.47

10:41 4.38

10:45 4.45

10:50 4.44

10:55 4.44

11:00 4.44 This value is thought to be Static groundwater level of this well.

Well-1 resume operation

11:04 8.13 161.85 45 3.96

11:14 8.07 158.01 43.9 3.63

159.9 44.5 3.8

11:15 8.11 159.4 44.2 3.67

11:25 8.1 158.7 44.1 3.66

11:26 Well-2 Operation stop 

11:30 8.23 174.0 48.3 3.79 After operation stop of well-2, discharge increase

Time
Groundwater

Level GL-m

Discharge
Draw down Note

Time
Groundwater

Level GL-m

Discharge
Draw down Note
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single operation of well-2 are verified. This result shows that there is a loss of 14litter/sec 

discharge when 2 wells work at the same time. 

Result of the draw down test shows the other problem on the well-2. Submergible pump of 

well-1 and well-2 has same specification. However, discharge of well-2 is about 70% of 

discharge of well-1. It is thought that there is problem on a submergible pump or a riser pipe of 

well-2 since recovery of groundwater level after operation and draw down at the time of 

operation well is thought to be normal. Problem on submergible pump or riser pipe of well-2 are 

thought to be items listed below. 

# Clogging of pump screen 

# Looseness of a bolt of connection of raiser pipe 

# Corrosion of riser pipe 

(4) Improvement of well station based on the result of Draw down test

After the draw down test, raiser pipe and submergible pump of the well-2 were extracted and 

condition of those parts was inspected. 

By the result of inspection, it was verified that there were many holes with 1 to 2 cm diameter on 

the riser pipe (refer to Table-1 ). It was confirmed that groundwater drawn by a submergible 

pump leaks out from inside of riser pipe through those holes. Decreasing of extraction volume 

from the well-2 resulted from this water leakage. 

After the inspection, new riser pipes were installed into well-2 in order to improve this problem. 

As a result extraction volume from the well-2 was recovered to the same extraction volume of 

the well-1. 

Holes on riser pipe are situated in the depth (below ground surface) which always soaks in the 

groundwater because of no influence of groundwater drawdown by groundwater extraction. 

Riser pipe of this well is made by steel. From this, the cause of holes on the riser pipe is a 

corrosion of pipe due to direct chlorine dosing into the well. In this connection, the Ministry of 

Health in Egypt suggests that riser pipe should be a PVC pipe. Furthermore, there is a possibility 

that corrosion will be occurred in the well-1 in the future, if same method of chlorine dosing until 

now is continued. 

Figure-2 Holes of Riser Pipe due to Corrosion of the Well-2

As an example of this case, it is important to check the groundwater extraction capacity, draw 

down at the time of groundwater extraction, and groundwater level rise immediate after stop 

operation of pump by a draw down test. These points should be reflected in the SOP.  

3-6  Selection of the Location of a New Well in the Seberbay Well Station 

It is planed that a new well (horizontal suction well) will be constructed in the Seberbay well 

station near future.  

Based on the result of draw down test mentioned above, it is verified that there is a well 

interference when 2 wells work at the same time. From this, it is recommendable that the 

distance between a new well and existing 2 wells should keep a distance as much as possible in 

the well station area. 

On the other hand, groundwater flow direction in the Nile Delta Area is generally toward north 

from south. Therefore it is recommendable that location of new well should be selected at the 

east or west side of existing 2 wells. Based on these point, a construction point of new well show 

in Figure-3 was proposed by Japanese expert and C/P. 
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Figure-3 Proposed New Constructed Well in the Seberbay Well Station 

3-7  Meeting on SOP for Well Station in the SHAPWASCO 

After inspection of each well station in GHAPWASCO and MCWW, a meeting for SOP for well 

station was held at the SHAPWSCO HQ. C/P of GHAPWASCO, MCWW and SHAPWASCO 

were gathered and discussed mainly about the contents of SOP for the well monitoring. 

At the beginning of the meeting each C/P of GHAPWASCO and MCWW explained the 

condition of well station and problems regarding operation and maintenance of well station. 

Then C/Ps had a discussion on the SOP for well station. 

As a result of discussion, following points were listed up for the contents of the SOP in order for 

appropriate operation and maintenance of well stations. 

" Operation schedule of wells 

" Method of chlorine dosing, consumption of chlorine and its measures for unusual situation 

" Capacity of electrical facility 

" Sand intrusion into an elevated tank 

" Condition of the pipes in the well station for supplying water to the customer 

" Data recording 

" Specification of pump, motor and design discharge of wells 

" Well inventory 

" Relation between well and groundwater flow direction 

N!(General!direction!of!Groundwater!Flow)

Office

Well"1

Well"2

ProposedLocation!of!New!Well

Pump!house!

for!New!Well Elevat

ed

Tower
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Report of SOP Activities for the Well Station in MCWW 

 
 

 

1.  Summary of Model Facility 

Model facility of Well station in MCWW is Ashama Well Station which is located in the northern 

part of Gharbia. General information of the facility is shown in Table- and Figure-1 P&ID. 

 

2.  Present Condition of Facilities of the Well Station and Data Recording 

Condition of Facility 

Well: Basically condition of each well is good except for stopped well. 

Pump and Motor: Basically condition is good. 

Recording  

Condition of recording of operation and maintenance record of the well station if as follows; 

 Daily operation record of well and pump/motor is recorded by well station staff.  

 Fuel consumption record of emergency generator is recorded by well station staff. 

 There is an instruction for daily operation of well, motors and pumps. 

 There is no record of groundwater extraction volume from each well and supply volume to the 

network. 

 There is no record about chlorine consumption. 

 There is a record format about consumption of electricity. 
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Table-1 Site Description/Check list of the Ashama Well Station 

Affiliation     : MCWW 

Facility Name  : Ashama 

Location of Facility: Shebeen Markaz 

Area of this well station is not big. And there is a surface water treatment plant near this station. 

Facility of well station is not proper. No generator. 

Attendance    :  

General Information 

1. Construction Year of Well Station :1952 

2. Organization and Task of Staff 

 1) Manager                   :1 

 2) Technician & Operator        :6(technician) and 1(operator) 

 3) Labor                      : - 

 4) Other                      : - 

 

3. Water Quality: No data about water quality.  

 

4. Cover Area                  : Total 4 villages (Kafr Ashama, Ashama, Tragia, Ezzab) 

5. Service Population            : 40,000 – 50,000 

6. Access Level                 :40 min 

7. Work Hour and Shift 

24hours 

3 shift: 7am to 3 pm, 3pm to 11pm, 11pm to 7 am 

Facility Outline 

1. System Structure: well, elevated tank, one pump house, one chlorine pump house 

2. Number of Well 

1) Total Number of Wells    : 4 

 Working              : 3 

 Not Working           : 1 

Reason: Old 

 Canceled              :  

Reason:  

 Used as emergency      : - 

Reason: 

3. Type and Number of Pump/ Motor  

Described in the table (Specification of pump) 

4.Elevated Tank 

1) Number of Elevated Tank:1 

2) Height     : 35m 
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3) Capacity   : 100m3 

4) Usage of the Elevated Tank: no regulation 

 

5. Flow Meter 

1) Extraction from well  : No 

2) Supply to the Network :Yes (2 flow meters) 

6. Other Facility (if any): No 

 

Consumption 

1. Chemical Consumption: 50kg/month(average) for well and cleaning up of elevated tank 

2. Electricity: 25,000kAw/month (average) 

3.Fuel:220litter/month (average) 

 

Facility Condition 

1.Well 

1) Well 1: Good 

2) Well 2: Stopped 

3) Well 3: Good 

4) Well 4: Good 

2. Pump and Motor 

Total 10 pumps: all good 

3. Electrical Equipment 

1) Voltage and Ampere Meter: Good 

  

O & M Condition 

1. Annual Budget for Operation and Maintenance 

  5,267LE/year (MCWW) 

2. Operation and Maintenance Activities 

1) Daily operation procedure (Yes/No) 

  Yes (but there are some disorder)  

2) Document for the operation 

  Yes (but there are some disorder) 

3) Data Recording 

i) Water volume: Yes (but there are some disorder) 

  Daily, 2,900m3/day (average) 

ii) Consumption 

 Chemical: yes 

  Electricity: yes 

 Fuel: yes 

3) Operation hour: yes 
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4) Other O&M activities 

 

Current Problem 

1) Complaint from Customer 

Contents: Customer has complaint after chlorine doing. Summer time complaint of water amount. 

2) Problem on O&M 

Electric transformer is not enough for operation of all pumps (100KVA) 

3) Improvements/Countermeasure for the Problem 

No improvement for above mentioned problem. But they ask MCWW to replace bigger one. 

Photos of Well Station 

 
 

 

   

  
 

 

Specification of Well 

 

Specification of Pump 

No. of 

Well 
Depth 

Screen 

depth 

 

Diameter 

(inch) 

Construction 

Year 

Condition/Usage 

of Well 

Type of 

Screen/Casing 

pipe 

Well 1 100 60 10 1994 Good Steel 

Well 2 100 60 12 2000 Stopped Steel 

Well 3 105 60 12 2005 Average Steel 

Well 4 100 60 12 2009 Good Steel 
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 3 * 40Hp 

 Item Specification Condition/Description 

1 Type Electric  

2 Capacity 25litter/sec  

3 Output 40 HP  

4 Rated Voltage 380/660  

5 Rated Current 40 – 42  

6 Actual flow rate 90 – 100 m3/hour  

7 Accessory No  

 

2 * 75Hp 

 Item Specification Condition/Description 

1 Type Electric  

2 Capacity 50litter/sec  

3 Output 75 HP  

4 Rated Voltage 380/660  

5 Rated Current 85  

6 Actual flow rate 180 m3/hour  

7 Accessory No  

 

1* 50Hp 

 Item Specification Condition/Description 

1 Type Electric  

2 Capacity 50litter/sec  

3 Output 75 HP  

4 Rated Voltage 380  

5 Rated Current 85  

6 Actual flow rate 180m3/hour  

7 Accessory No  

 

2 * 60Hp 

 Item Specification Condition/Description 

1 Type Diesel  

2 Capacity 35litter/sec  

3 Output 60 HP  

4 Rated Voltage 380  

5 Rated Current 55  

6 Actual flow rate 100 m3/hour  

7 Accessory No  
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Figure-1 P&ID (Ashama Well Station) 
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3.  SOP Activity of Well Station 

3-1.  Modification of the Model Facility MCWW 

(1) Reason of modification 

As the SOP activities for well station, Dekma well station was selected as model facility of SOP for 

well station at the beginning of 2nd year of this project. However, MCWW requested to replace 

Dekma station with Ashama for the model well, due to the following reasons; 

 Groundwater level is decreasing. Accordingly, the well should be closed soon. 

 An alternative well is not allowed by Ministry of Health to be drilled in the well field, in a 

view of environmental conditions. 

In above situation, modification of the model facility in MCWW had been approved by 3rd JCC 

held on 26th of November 2012. 

(2) Process of selection  

Before the activity from November 2012, C/P selected three (3) candidate well stations for SOP 

activity as shown in Table-. In the middle of November2012, C/P and Japanese expert checked 

those three (3) well stations for confirmation the situation of each candidate well station. Based on 

the result of this, C/P and Japanese expert select the Ashama well station as a model facility of the 

SOP for well station. 

As shown in Table- , operational condition of the Ashama well station is not good compared with 

other two (2) candidate well stations. Therefore effectiveness is expected by implementation of 

SOP for well station to Ashama well station. 

3-2.  Activity for Drawing Up of P&ID  

As a basic data of selected well station, a P&ID of well station was prepared through an inspection 

of the well station by C/P team. Japanese expert supported to C/P. 

3-3.  Activity for Record of Operation and Maintenance of the Well Station 

(1) Installation of flow meter 

As shown in P&ID, this well station extract water from three (3) horizontal suction wells and 

supply water to the network by 2 water supply pipes. Supply water pipe already has flow meter to 

check the supply volume to the network. However, there is no flow meter to check the extraction 

volume from wells. By this SOP activity, three (3) flow meters to check the extraction volume from 

well were installed in the pump house of each well. 

(2) Record of operation of well 

After the installation of flow meters, C/P and expert had an instruction regarding the method of 

how to fill the record sheet.  

Other than extraction volume from well and supply volume to the network, record sheet as listed 

below were prepared. 

 Consumption of chlorine (Daily consumption) 
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 Consumption of electricity (Daily consumption) 

Then well station staff/ manager started to record in order to consider appropriate operation 

schedule of the well. 

3-4.  Activity of Confirmation/improvement of the Well Station 

(1) Maintenance of Well station 

As an activity for the well station, cleaning method/ procedure of well facility was checked. 

a) Well 

Well cleaning is not scheduled. In case some inadequate in terms of water quality is happened, 

the laboratory issues an order to clean up well to the station. Then well station staff/ manager has 

a cleaning of well. 

b) Elevated Tank 

Cleaning of an elevated tank is done by the well station staff 2 times per month. 

c) Distribution pipe in the well station and network 

Cleaning of water distribution pipe in the well station and network is done by the well station 

staff once per month at the same time of elevated tank cleaning. 

d) Cleaning up of well station 

Cleaning up of well station is done by the well station staff as a daily work. 

(2) Chlorine dosing 

Chlorine dosing is carried out by a chlorine pump. 

Chlorine is mixed with law water immediate before supply water to the network. Generally it is 

said that chlorine should be mixed with law water before law water is stored into an elevated tank 

because content of chlorine is very high near the well station. Therefore, C/P and Japanese expert 

suggest to the well station manager that chlorine dosing point should be changed before law water 

goes into an elevated tank. However, dosing point has not been changed and modification will be 

done in the future. 

(3) Other recommended point to be improved 

Existing water level meter of elevated tank is broken and no functioning. Therefore, C/P and 

Japanese expert suggested replace water level meter of elevated tank. 

3-5.  About Continuous Groundwater Level Measurement 

Regarding measurement condition of three (3) locations was checked. Basically, measurement has 

been done. This means that there is no problem on the function of equipment. Examination of the 

result of continuous groundwater level measurement will be done in the activity of the 3rd year.  
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Table-2 Three Candidate Well Stations for MCWW Substitute for Dekma Well 

Station 

 

3-6.  Meeting on SOP for Well Station in the SHAPWASCO 

After inspection of each well station in GHAPWASCO and MCWW, a meeting for SOP for well 

station was held at the SHAPWSCO HQ. C/P of GHAPWASCO, MCWW and SHAPWASCO 

were gathered and discussed mainly about the contents of SOP for the well monitoring. 

At the beginning of the meeting each C/P of GHAPWASCO and MCWW explained the condition 

of well station and problems regarding operation and maintenance of well station. Then C/Ps had a 

discussion on the SOP for well station. 

As a result of discussion, following points were listed up for the contents of the SOP in order for 

appropriate operation and maintenance of well stations. 

 Operation schedule of wells 

 Method of chlorine dosing, consumption of chlorine and its measures for unusual situation 

 Capacity of electrical facility 

 Sand intrusion into an elevated tank 

 Condition of the pipes in the well station for supplying water to the customer 

 Data recording 

 Specification of pump, motor and design discharge of wells 

 Well inventory 

 Relation between well and groundwater flow direction 

 

 

Name of 
Candidate 

Well 
Station 

Construction 
Year of Well 

Station 

No. 
of 

Well 

Specification 
of Well 

Construction 
Year of Well 

Condition 
of Well/ 
Pump 

Existing 
Flow 
Meter 

Necessary
Equipment 

to be 
Installed 

Operational 
Condition of 
Well Station 

Note 

Ashama 
(40minute
s from 
HQ) 

1952 3 
 

3 Horizontal 
Wells 
3 Pump 
Houses 

1994 
2005 
2009 

Well: 
Good (all) 
Pump: 
Good 

2 Flow 
Meters 
for 
Supply 
Volume

3 Flow 
Meters 
for 
Extraction 
Volume 
from each 
Well 

Average to 
Poor 

Selected 
as Well 
Station 
for SOP

Elkom El 
Akhdar 
(25minute
s from 
HQ) 

1952 3  3 Horizontal 
Wells 
3 Pump 
Houses 

2002 
2002 
2006 

Well: 
Weak/Fair 
Pump: 
Good 

1 Flow 
Meter 
for 
Supply 
Volume

3  
for 
Extraction 
Volume 
from each 
Well 

Average

Kafr El 
Galabeta 
(40minute
s from 
HQ) 

1999 3 2 Horizontal 
Wells 
1 
Submergibl
e 
1 Pump 
House 

1999 
2004 
2002 

Well: 
Good (all) 
Pump: 
Good 

1 Flow 
Meter 
for 
Supply 
Volume
 

3  
for 
Extraction 
Volume 
from each 
Well 

Good 
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Introduction 

In order to grasp the current situation of Non Revenue Water (NRW) in Gharbia Governorate and 

formulate an action plan for NRW reduction activity, GHAPWASCO nominated NRW HQ team for 

NRW reduction activity and has conducted site survey for candidate area for the Project.  Actions to be 

taken to achieve the purpose of the project have been discussed actively including the selection of pilot 

project sites for the activity and results were compiled as “Action Plan for NRW Reduction Activity”.  

And workshop for Action Plan was held on 26th of October, 2011 and approved by counterpart of each 

branch.  The attendances of C/P members for workshop are listed below. 

Attendance on Workshop of Action Plan formulation for NRW Reduction Activity 

Markaz Name 

NRW H/Q E/ Ahmed Rabea 

E/ Omar Mohamed Salah El-Din 

E/Ahmed Ramadan El Bakary 

Tanta City E/Shawky Mohamed El Sharnwby 

El Mahalla El Kobra Markaz E/Abdel Aal Ali Abdel Hady 

E/Magdy Rashid Mohamed Abdo 

Zefta Markaz E/ Abdel Azim Goda Abo Khamir 

S/ Abdel Kadir Mohamed Youssif El Barbary 

Khattab Abdo El Deswky Khattab 

Kafr El Zayat Markaz  E/ Mohamed Hamid Abdo 

S/ Ragab Mohamed Ali El Nagar 

El Santa Markaz E/ Malak Shehata Mwoaad 

E/ Arafa Mostafa el Bahnasy 

Bassyon Markaz E/ Nasr El Din Mohamed El Barbary 

Kotor Markaz E/ Ali Ibrahim Maary 

Abdel Nasser Khalil 

Samanod Markaz Mosaad Mossad el-Said 

Commercial section Abdel Aziz Abdel Rehem Abo Hassan 

Yousri Ibrahim Marzouk 

Ahmed Abdel Salam Mohamed 

Note : (E) stands for engineer and (S) for supervisor 
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JICA Expert Team for NRW reduction activity 

Mr. Mitsuhito Omori Japanese Expert for NRW Reduction Management 

Mr. Hiroki Niimura Japanese Expert for Leak Detection 

Dr. Mostafa Moawed Mostafa Egyptian Expert for NRW Reduction 

Mr. Ahamed Atef Interpreter 

Mr. Mohamed Abdel Kader Abouzekry Facilitator
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Chapter 1. Pilot Project Areas 

1.1 Method for Selecting Pilot Project Areas 

The method of selecting pilot areas is shown as Figure 1-1. 

Figure 1-1 Flow Chart for Selecting Pilot Project Site 

1.2 Selection Criteria and Selected Areas 

(1) Data collecting 

General data for water distribution network in each Markaz such as population, production water 

volume, number of claims, pipe material, and so on were collected for selecting of model areas.  

(2) Discussion about selection criteria for model Markaz and pilot project areas 

 The selection criteria have been discussed as followings. 

a) Criteria for selecting model Markaz 

Discussion about selection criteria for Markaz 
and pilot project area

Arrangement of long list

Selecting pilot Markaz and spare Markaz

Site survey for candidate areas

Arrangement of short list

Collecting necessity data for each Markaz
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! Number of claims (Leakage-break-color change) shall be high. 

! Level of production water volume shall be high. 

! Level of piping network length shall be high. 

! In case that level of importance of Markaz by GHAPWASCO is high, it shall be 

considered.

b) Criteria for selecting pilot project area 

! Pilot areas should contain controlling valves so it could be isolated from the surrounded 

areas, and fed from only one inlet which the flow meter will be installed at to measure 

minimum night flow, and in villages there is an ability to select area with one controlling 

valve.!

! It is preferred to choose areas with computerized bills. 

! The valves should be in good condition. 

! The sites should be in suitable size so it could be easily monitored. 

! It should have various activities (domestic, Government, etc.) with suitable number (with   

sewage system). 

! And also it is preferred to have specific number of house connections so it could be 

easily counted. 

! The percentage of explosions should be high and the pressure in the network should be 

from 1-2 bar. 

! It is preferred that the area have old Asbestos pipes. 

! All the connections should have meter, and the company should install meters to those 

connections which doesn’t have meters. 

! All the meters should be recorded and have bills regularly. 

! If there are fire hydrants, it should be monitored to measure the amount of lost water and 

take it in consideration when we calculate water losses amount. 

! The site size should be around 2-3 km2.

! To reduce the repairing costs, the area shouldn’t have transportation of high density. 

! Accurate GIS maps should be available to show the valve locations, and how to increase 

the pressure in the network if needed. 

(3) Arrangement of long list for candidate pilot areas 

Total 28 areas were selected as a long list in accordance with selection criteria for pilot project areas. 

Number of the candidate pilot area as long list is shown as Table1-1. 

Table 1-1 Number of Candidate Areas as Long List 

No. Markaz Name Number of Areas

1 Tanta 3

2 El Mahalla El Kobra 5

3 Zefta 5

4 Kafr El Zayat 3
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No. Markaz Name Number of Areas

5 El Santa 3

6 Bassyon 3

7 Kotor 3

8 Samanod 3

Total 28 

(4) Selection of model Markaz and site survey for isolation 

The 3 model areas (Tanta, El Mahalla El Kobra, Zefta) were selected in the project in accordance with 

selection criteria for Markaz, and 1 Markaz (Kafr El Zayat) was selected as spare Markaz. In order to 

confirm the current network situation in the candidate project areas, the teams das conducted isolation 

survey.

Table 1-2 List of Candidate Model Area

No. Markaz Name Characteristics

1 Tanta

1.High No. of population (2
nd

)

2.Highest No. of Claims 

3.High length of networks(2
nd

)

2
El Mahalla El 

Kobra

1.Highest No. of population 

2.High No. of Claims (2
nd

)

3.Highest length of network

3 Zefta

1.High No. of population (3
rd

)

2.High No. of Claims(3
rd

)

3.High length of networks(3
rd

)

4 Kafr El Zayat

1.High No. of population (4
th

)

2.High No. of Claims(4
th

)

3.Near to HQ

Table 1-3 List of Candidate Project Areas 

Markaz Name Area Name Condition of Site Survey 

Tanta Mohamed Farid Successfully isolated  

Sayd El Mzayen Successfully isolated 

Seberbay Successfully isolated, and extracting GIS on 

progress to determine the area boundaries 

El Mahalla El Mubarak buildings Low Pressure 
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Markaz Name Area Name Condition of Site Survey 

Kobra Abdel Monem Ryad Low Pressure 

El Zahraa 1 Successfully isolated 

El Zahraa 2 Successfully isolated 

Ezbet Khedr 

 ( Abo Deraa) 

Successfully isolated, and extracting GIS on 

progress to determine the area boundaries 

Zefta El Masaraf 1 No Isolated 

Behind Railawy High G.W.L 

El Masaraf 2 Successfully isolated 

El Masry  Successfully isolated 

Ibrahim Khatab Successfully isolated 

Kafr El Zayat El Morashahat Successfully isolated 

El Gezera Successfully isolated 

El Thanawya Successfully isolated 

(5) Selecting of pilot Markaz and spare Markaz

The teams selected following 12 pilot project areas including spare Markaz through site survey as of end of 

October. 

Markaz Name Name of Candidate Project Area
Number of House 

Connection 

1.Tanta 

Area-1  Mohamed Farid 600-1,000 

Area-2 Sayd El Mzayed 700-1,000 

Area-3 Seberbay 600-800 

2.El Mahalla El Kobra 

Area-1  Zahraa 1 500-700 

Area-2 Zahraa 2 800-1,000 

Area-3 Abou Deraa 500-600 

3. Zefta 

Area-1  El Masry 1,000-1,200 

Area-2 El Masaraf 800-1,000 

Area-3 Ibrahim Khatab 800-1,000 

4. Kafr El Zayat 

Area-1  El Thanawy 500-700 

Area-2 El Gezera 600-900 

Area-3 El Morashahat 700-1,000 

Note: The Number of house connection shown on the table is the Average number, and it could be changed 

according to the circumstances of the pilot area.
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Chapter 2. Actions to beTaken for NRW Reduction Activity

During the NRW reduction activity of the Project, following actions shall be taken. 

Table 2-1  Actions to be Taken in NRW Reduction Activity 

Action Title Contents Remarks 

1 Analyze the current situation 

on NRW in Gharbia 

Governorate 

! Analysis of the balance between 

water distribution amount and 

water consumption 

! Analysis of the number of claims 

in each Markaz, etc. 

2 Organize NRW reduction 

team 

! Selection of counterpart for 

headquarter(HQ)

! Nomination of counterpart for  

each Markaz 

! Organizing NRW teams  

3 Select 3 areas (Markazes) for 

NRW reduction in Gharbia 

Governorate 

! Discussion on selection criteria for 

Markaz and candidate pilot area 

! Arrangement of long list for 

candidate pilot area 

! Conducting site survey of 

candidate pilot area for isolation 

! Selection of 3 Markazes 

! Nomination of more than 3 

candidate pilot areas in selected 

Markaz 

4 Conduct training on general 

practice of NRW reduction 

! Conducting training of NRW 

teams  in SHAPWASCO 

! Learning of principle and 

mechanism for leak detection 

equipment 

! Training of Minimum Night Flow 

Survey equipment in the Hihya 

training yard 

5 Conduct training at the 

training yard in Sharkiya 

Governorate 

! Conducting training of NRW 

teams  at the Hihya training yard in 

Sharkiya 

! Training on leak detection survey 

and leak detection equipment 

6 Prepare Geographical 

Information System (GIS) 

drawing for model areas 

! Preparing GIS drawings for 

distribution pipelines of the 

candidate pilot areas in selected 

model areas (Markazes) 

7 Make water balance analysis 

at model areas before repair  

7-1 Conducting Minimum Night 

Flow (MNF) survey for 

! Conducting MNF survey for 9 (or 

more) candidate pilot areas 
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Action Title Contents Remarks 

candidate pilot area  

7-2 Determining pilot project 

area for each model area 

(Markaz)

! Pick up one (1) candidate pilot area 

as the pilot project area for 3 

Markazes 

7-3 Making field survey of 

distribution network 

! Collection of exact distribution 

network data for pilot project area 

! Site survey for exact boundary of 

pilot project area 

7-4 Conducting water flow 

measurement 

! Conducting water distributed 

volume measurement of the pilot 

project area 

! Conducting water meter reading 

(approx. for one week) of the 

customers in the pilot project area 

7-5 Measuring metering error for 

working and waste in the 

house 

! Collection and sorting-out of 

customers’ data in the pilot project 

areas 

! Check of the installation conditions 

of water meter 

! Measuring metering error for water 

meter of at 20 to 30 customers 

selected at random in the pilot 

project area 

! Identifying non-

working meters 

7-6 Making Water balance 

analysis before repair 

! Checking current leak by minimum 

night flow (MNF) 

! Analyze total distributed water 

volume and consumed water 

volume in the pilot project area in 

24 hours 

! Calculation of NRW ratio before 

leak repair 

! Obtaining MNF by 

conducting 24-hour 

water flow 

measurement 

8 Conduct leakage detection 

survey at model areas 

8-1 Conduct leakage detection 

survey at model areas 

! Detecting invisible (or 

underground) leakage 

! Sorting-out the repairing items 

8-2 Repairing leaking parts 
! Acquiring construction permits 

from the authorities concerned 

! Inspection by the authority 

concerned, if necessary 

8-3 Improvement of water meter 

condition 

! Replacement of non-working water 

meters with new water meters 

! Installation of new water  meters 

for houses without water meter  

! Procurement of new 

water meters and 

preparation of 

installation 
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9 Make water balance analysis 

after repair  

9-1 Conducting water flow 

measurement 

! Conducting water distributed 

volume measurement of the pilot 

project area 

! Conducting water meter reading 

(approx. for one week) of the 

customers in the pilot project area 

9-2 Making water balance 

analysis after repair and 

evaluation

! Sorting out the contents of NRW ! By using the 

following results : 

- Distributed water flow

- Water consumption by 

water meter reading 

- MNF 

- Metering error 

10 Conduct training at model 

areas for water distribution 

management in Sharkiya 

Governorate 

! Exchanging experience with the 

SHAPWASCO for water 

distribution management activity  

11 Draft policy/plan for 

disseminating NRW 

reduction activities to the 

other Markazes 

! Compiling of long-term NRW 

reduction activity target and 

pipeline re-installation plans
! Preparing the draft policy/plan of 

NRW reduction activity for whole 

Gharbia governorate  

Activities related to NRW reduction activity 

1 Holding NRW workshops 

and seminars for transferring 

of experience from 

SHAPWASCO to 

GHAPWASCO and 

presenting the activity results 

by GHAPWASCO 

! Holding internal workshops and 

open workshops 

! Holding open seminars 
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Chapter 3. Flow of Actions for NRW Reduction Activities 

Figure 3-1  Flow of Actions for NRW Reduction Activity

Organize NRW reduction team

Select 3 areas (Markazes) for 

NRW reduction in Gharbia 

Governorate

Prepare Geographical 

Information System (GIS) 

drawing for model areas 

Make water balance analysis at 

model areas before repair 

Conducting leak detection 

survey 

Conduct training for water 

distribution management 

in Sharkiya Governorate 
Draft plan for disseminating 

NRW reduction activities to 

the other Markazes 

Conduct training on general 

practice of NRW reduction  

7-1 Conducting MNF Survey 

7-2 Determining Pilot project areas 

 for each model area 

7-3 Making field survey of  

distribution network

7-4 Conducting water flow  

measurement 

7-5 Measuring metering error and  

waste in the house 

7-6 Making water balance analysis  

before repair 

Detecting invisible 

leakage 

Repairing leaking 

parts

For criteria, refer to 

Chapter 1 

Action 2

Action 3

Action 4

Action 6

Action 7

Action 8

Action 9

Action 10

Analyze the current situation 

for NRW in Gharbia 

Action 1

Conduct training at the 

training yard in Sharkiya 

Governorate

Action 5

Action 8-2

Action 8-3

Improvement of 

water meter condition

Action 8-1

Make water balance analysis at 

model areas after repair  

Conducting water flow 

measurement 

Making water balance 

analysis after repair and 

evaluation 

Action 9-1

Action 9-2

Action 11
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Chapter 4. Description of Each Action

Actions listed in Table 2-1 are described in details as follows: 

Action 1      Analyze the Current Situation on NRW in Gharbia Governorate

The teams analyzed the main water transmission and distribution systems in the governorate and grasp 

water production and transmission/distribution flows. Also, teams grasp the current situation in each 

Markaz about population, number of house connection, number of claims and network pipe condition 

and so on. 

Action 2 Organize NRW Reduction Team 

GHAPWASCO organize a) a supervising unit of NRW reduction activities at headquarters, and b) 

NRW reduction teams in each Markaz.  

In the field, the C/P members will be formed basically one engineer, two technicians, one cashier and 

one water meter reader. Moreover, since activities will be implemented at all branch offices in the 

future, teams will be formed at all branch offices. At the same time, practical training at the Hihya 

training yard will be opened to staff members from all branches.

Table 4-1  List of NRW Team Member 

Markaz Name 

Headquarter E/ Ahmed Rabea 

E/ Omar Mohamed Salah El-Din 

Tanta City E/ Saad Abdel Hamid 

Mr. Sami Mohamed Abdel Gawad 

T/ El Desoky Hasan Abo Samra 

W/ Shaker El Shenawy 

Tanta Markaz E/ Ibrahim Abdel Malek 

Mr. Mostafa Mohamed Ragab 

Mr. Ahmed Abdel Salam Hemida 

W/ Magdy Abo El Yazid Sharara 

El Mahalla El Kobra 

Markaz 

E/Abdel Aal Ali Abdel Hady 

E/Makram Abdel Fatah 

E/ Hamdy Mohamed Yasin 

T/ Refaay Abdel Rahman 

T/ Mohamed El Sheshtawy Fatouh 

Zefta Markaz E/ Abdel Azim Goda Abo Khamir 
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Markaz Name 

S/ Mohamed El Awyel 

Kafr El Zayat Markaz  E/ Mohamed Hamid Abdo 

S/ Ragab El Nagar 

W/ Mahmoud Ahmed Sakaya 

El Santa Markaz E/ Galal Barakat 

E/ Arafa El Bahnsy 

S/ Abdel Hamid Ali Omar 

Bassyon Markaz E/ Alaa El Din Abdel Gawad 

E/ Nasr El Din Mohamed El Barbary 

Kotor Markaz E/ Ali Maary 

S/ Abdel Nasr Abdel Samye Khalil 

W/ Tamer Saied Ahmed  

W/ Salah Atia 

Samanod Markaz E/ Fawzy El Zenouky 

E/ Mosaad El Shiekh 

Note : (E) stands for engineer and (S) for supervisor 

The teams organized in the pilot project areas and other Markazes will work together in cooperation 

with other teams as proposed in Table 4-2.  

Table 4-2  NRW Team Distribution During NRW Reduction Activity 

City/Markaz 

(Pilot Project Area) 

Core Team Cooperating Team 

Tanta Tanta Kafr El Zayat 

Bassyon 

Zefta Zefta El Santa 

El Mahalla El Kobra El Mahalla El 

Kobra

Samanod 

Kotor

Action 3 Select 3 Areas for NRW Reduction in Gharbia Governorate 

The teams select 3 Markazes as the model area for implementing NRW reduction in Gharbia 

Governorate.  In addition, the teams select spare Markaz for the Project, if required.

The model areas are selected based on selection criteria and result of Action 1.  The teams arrange 

more than 3 candidate pilot areas in each model area as long list.  After arrangement of long list, the 
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teams conduct site survey of candidate pilot area for isolation.  The isolation survey should be 

conducted for obtaining the proper NRW ratio.  Through isolation survey, the teams decide the 3 

candidate pilot areas in model areas.   

Action 4 Conduct Training on General Practice of NRW Reduction 

SHAPWASCO conduct training on the principles of water leakage survey, flow measurement and 

practical training in Hihya training yard.  C/P from each branch joins this training. 

Action 5 Conduct Training at the Training yard in Sharkiya Governorate 

The training will be timed to coincide with the start of water leakage detection work.  This training 

will be focused on leak detection work.  After the first training, the teams will examine possibility of 

periodic implementation and acceptance of staff members from other governorates.  

Action 6 Prepare Geographical Information System (GIS) Drawing for Model Areas 

GIS drawings (the scale of 1 to 5,000) for candidate pilot areas shall be prepared before detail survey.  

The network system shall be exact information on GIS drawing. 

Action 7 Make Water Balance Analysis at Model Areas Before Repair 

Action 7-1   Conducting Minimum Night Flow (MNF) Survey for Candidate Pilot Area

In order to select 3 pilot project areas in model areas, minimum night flow (MNF) survey shall be 

conducted in the candidate pilot areas. 

Average leakage ratio obtained in the MNF survey shall be assumed as the representative leakage ratio 

for each Markaz. 

Action 7-2   Determining Pilot Project Area for Each Model Area 

Pick up one (1) candidate area as the pilot project area for each model areas. 

The selected candidate area shall have the nearest leakage ratio to the representative leakage ratio of 

the city and Markaz. 

Action 7-3 Making Field Survey of Distribution Network 

Field survey shall be executed for the selected pilot project areas as follows: 

! Confirming location and conditions of valves at site 

! Confirming location of public taps, fire hydrant and governmental buildings, if any 

! Confirming exact boundary of pilot project area 

! Surveying installation condition of water meters 

Action 7-4 Conducting Water Flow Measurement 

(1) Conducting!water!distributed!volume!measurement!of!pilot!project!area.!

S3.1-8



The Project for Improvement of Management Capacity of Operation and Maintenance 

for Water Supply in Nile Delta Area  

Action Plan for NRW Reduction Activity in GHAPWASCO 

________________________________________________________________________________ 

Project Team / GHAPWASCO 14

Distributed water volume in pilot project area should be measured for water balance analysis. This 

measurement shall be conducted during activity of meter reading. Followings are practical explanation 

for distributed measurement volume. 

a) Method of distribute volume measurement 

This is an example for how to install flow meter, one (1) flow meter will be installed as shown 

in Figure 4-1. 

Figure 4-1  Flow Meter Installation for Tree Shape Network 

!

b) Type of Flow Meter  

The minimum night flow shall be measured by ultrasonic flow meter (refer to Figure 4-2).  The 

ultrasonic flow meter can measure flow in pipes by catching variation in the velocity of 

ultrasonic waves, as they exactly depend on the rate of flow in the pipeline.  It can be installed 

on/around water pipe without interrupting water supply. 

Figure 4-2 Ultrasonic Flow Meter 

c) Measurement of water pressure 

This device is used for recording water pressure during measurement of distribution volume.  It 

will be installed at the inlet point of the pilot project area and end point of the site (at taps or 

hydrants) to measure average water pressure in the site. 

Flow Meter
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(2) Conducting meter reading of the customers in pilot project area 

Water consumption volume in pilot project area should be measured for water balance analysis. In 

order to measure this volume, the water meters in the pilot area should be recorded twice.  It will 

be needed approx. for one week depend on number of the house connection.  After readings, 

average water consumption will be calculated.  

Action 7-5    Measuring Metering Error for Working Meters and Waste in the House 

Metering error (or meter insensitive water volume) shall be estimated by the method shown in Figure 

4-3 below.  In order to measure the metering error more accurately, wastage of water in the house 

(leakage at taps, toilet equipment, etc.) will also be measured. 

Procedures for measuring metering error and wastage in the house are as follows: 

[1
st
 Step : Measuring metering error] 

1. Select 20 to 30 working meters randomly in the pilot project site. 

2. Close all the taps in the house. 

3. Set the hands of the water meter at zero point. 

4. Open one tap and close all other taps in the house.  Measurement shall be done by the following 

three cases for the degree of tap opening: 

! Case 1 : Full opening 

! Case-2 : Half opening 

! Case-3 : Quarter opening 

5. Keep running water into the measuring tank for one minute and close the tap. 

6. Reopen the tap for one minute and close. 

7. Repeat items 5 and 6 until water level shows 20L or other readings (10L and 15L which will be 

determined taking into account the work progress at site and situation of the house). 

8. Close the tap and read the meter. 

9. Record the time of the measurement (from item 3 to 5). 

10. Repeat the procedure from item 3 to 6 for all cases. 

[2
nd

 Step : Measuring wastage of water in the house] 

1. Close all the taps in the house. 

2. Install the flow meter at feeding pipe in the house. 

3. Measure the wastage volume in the house. 
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Figure 4-3  Method of Measuring Metering Error 

Action 7-6    Making Water Balance Analysis Before Repair  

Water balance analysis is essential in preliminary work for NRW reduction activity.  Following data 

shall be collected for the analysis. 

! Water production volume 

! Water distribution volume 

! Authorized water consumption 

- Billed authorized consumption 

- Unbilled authorized consumption 

! Water losses 

- Apparent losses (consumption by illegal connection, metering error, etc.) 

- Real losses (leakage in the water supply system) 

The example of the water balance analysis is shown in Table 4-3. 

M

Closed ClosedOpen

Hose
Measuring Tank

(20L)

Water Meter

Water Taps in House
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Table 4-3  Water Balance Analysis Sheet (Example)

R
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n

 V
o
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m

e A
u
th

o
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d
 

C
o

n
su

m
p

ti
o
n

Billed 

Authorized 

Consumption

Billed Metered Consumption 

Sold Water 
Revenue Water

(RW) 
(Subtract over-registration volume

Billed Unmetered Consumption 

Unbilled 

Authorized 

Consumption 

Unbilled Metered Consumption

Commercial 

Loss 

Non Revenue 

Water

(NRW) 

Unbilled Unmetered Consumption

W
at

er
 L

o
ss

es
 

Apparent 

Losses 

Unauthorized Consumption 

Metering Inaccuracies

Real Losses 

Leakage on Transmission and/or 

Distribution Mains 

Physical 

Loss 

Leakage and Overflows at Utility’s 

Storage Tanks 

Leakage on Service Connections up 

to point of Customer metering 

Treatment Losses (Backwash, etc.) 

Evaporation 

Action 8      Conduct Leak Detection Survey at Model Areas 

Action 8-1    Conduct Leak Detection Survey at Model Areas 

Leak detection survey shall be conducted by means of the following methods: 

(1) Detection of leaking sound by Acoustic Rod or Digital Sound Detector 

When leakage occurs, leaking sound spreads through the pipe.  At the point where valves are available, 

acoustic rod or digital sound detector will be useful for detecting the sound.  The method of leaking 

sound detection is shown on Figure 4-4. 
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Figure 4-4  Detecting by Acoustic Rod or Digital Sound Detector 

(2) Detection of leaking points by Leak Detector 

The location of the leaking points will be identified by Leak Detector.  The detection work by Leak 

Detector is shown in the picture. 

Detection Work by Leak Detector 

The mechanism of detecting leaking point is explained in Figure 4-5. 

Figure 4-5  Mechanism of Detecting Leaking Point 
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The typical leak detector is as shown in Figure 4-6. 

Figure 4-6  Typical Leak Detector 

(3) Detection by Leak Noise Correlator 

Leak Noise Correlator will be applied to confirm the leaking point when leak sound is detected in two 

points.  This equipment identifies the location of leaks by intercepting leak noise that is caught by a 

sensor at two valves or hydrants (refer to Figure 4-7).  It measures the difference in transmission time 

between two points, and processes the data by computer.  Thus, it exactly shows the leaking point. 

Figure 4-7  Leak Noise Correlator 

Figure 4-8  Method of Detecting Leak by Leak Noise Correlator 

S3.1-11



The Project for Improvement of Management Capacity of Operation and Maintenance 

for Water Supply in Nile Delta Area  

Action Plan for NRW Reduction Activity in GHAPWASCO 

________________________________________________________________________________ 

Project Team / GHAPWASCO 20

(4) Confirmation of Leak Point by Acoustic Rod 

After detecting leak point, some holes are drilled at the detected leak points and acoustic rod will be 

inserted in the hole to confirm the exact location of the leak point (refer to Figure 4-9). 

Figure 4-9  Method of Confirming Exact Location of Leak Point 

(5) Pipe Locating Devices 

When the buried pipes are not identified, following devices will be applied. 

Pipe & Cable Locator 

This device is used for locating pipes and cables under the ground. 

Figure 4-10  Pipe & Cable Locator 

Metal Locator 

A sensor of this device detects the location of hidden iron-made structures such as valve boxes 

and stop valves.  As iron creates a magnetic field, the suitable sensors can detect it. 

Figure 4-11  Metal Locator 

Water balance analysis shall be conducted using data obtained after the repairing works of the leak 

Small sound 

Leak point 
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points and evaluation the effects of the reduction works. 

Action 8-2    Repairing Leaking Parts 

After leak detection work, items to be repaired for stopping leak shall be listed with priority and the 

cost estimation shall be done.  The repairing work will be executed for the leak parts according to the 

priority within the budget of GHAPWASCO. 

Action 8-3    Improvement of Water Meter Condition 

In case non-working water meters or the connection without water meters are existed, new water 

meters shall be repaired, replaced or installed.

Action 9      Make Water Balance Analysis After Repair  

Action 9-1    Conducting Water Flow Measurement 

In order to confirm the effectiveness of the repairing work (or reduction percentage of leakage ratio), 

water flow measurement shall be carried out after the repairing work of the leaking parts. 

Action 9-2    Making Water Balance Analysis After Repair and Evaluation 

Water balance analysis shall be conducted using data obtained after the repairing works of the leak 

points and evaluation the effects of the reduction works. 

Action 10   Conduct Training at Model Areas for Water Distribution Management in Sharkiya 

Governorate

The JICA expert team and SHAPWASCO will conduct case study training on the system and activities of 

water distribution management in model area of Sharkiya Governorate that is established in Water 

Distribution Management Activity of SHAPWASCO. Since the training will be conducted away from the 

field activities of GHAPWASCO, it will be difficult to conduct OJT. However, effort will be made to 

improve knowledge through exchanging opinions with the SHAPWASCO staff members. Through 

observation, know-how regarding distribution network management, which is different from the NRW 

reduction, will be promoted. 

Action 11   Draft Policy/plan for Disseminating NRW Reduction Activities to the Other 

Markazes 

The draft policy and plan will be prepared to disseminate the NRW reduction activities to all areas of 

Gharbia Governorate. The teams will jointly compile long-term NRW reduction target and pipeline re-

installation plans, as well as analyze cost effectiveness. 
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1.2  ����B#�� =)�1#��� ����/S� �M2  

)1(  ������ ���� 
 ���� !����1�	 $$%) .B 0�� .� /� F���	 ��0�� ������ G���	 �������	-  F���	 G��

G����	 -  H�����	 $$%– ����B�	 �����	 
��� ���� 6���  (��1	��	 G�%�� 
)2(  ����� �����: 7�����	 ��	��	� 0�	��	 �����& 

� :8������ ��
'4 ��"����- 

- 3�1��	)H�����	 $$% -  ����	 �����– (F�� ��� 
-  �����	 F���	 ��� 
- ������	 .	��4 
- .G�����	 ����� 0���	 ��C4 I$ ����%,	 =� �?��	 

� : ,/����� ��
'4 ��"���� - 

-  =�% �����	 ��	��	 I���� �4 3�� �����	 /��� �% �E�0% ��� =�� !��� ;���

 2�+� =�$4 ;���� 2�+��	 ;��� 0�E� G��% 3���1 $�	� ��� � �E����� !��� �����	

 /��	 I���	 .B ) $�	� ;�� � �E�� !����	 ���� ���� �����	 ��� I���	 /�� J =���

. ( ������	 /� H����	 !�"��	 !$��1� 
- ��	 �����	 .?9�.��������� ���	�9�	 �E�� �$+� / 
- . 7$�� ����� ;����	 ���� �4 3�� 
- .�E���	� .E1� =�� 31�� !��� ��	��	 �����	 3�� 
 - �����	 � ��%��� =�% I���� �4 �) 31�� $$�� ( I��4 J/��� J/�0�)�� $���

/�+ 2�+ �$�.(   

-  �+� .E1� =�� �*+��	 � $$� $$% .?9� �������	  �1000 – 2000 6��� 
-  � ������� ��?�	 ���� �4� ����% ������� �	���9�,	 ��1� ���� �41-2 . I�� ��? 
- . ��$��	 ;��1�1,	 � ��1	� =�% �����	 I���� �4 .?9� 
-  3����� !��� �4 �����	 =�%� �	$	$% �E��% 3�� �*�+���	 ��� ���� �4 3��

�*+��� �	$	$% .�	$	$% �E��% 3�� ����	 
- . !�"���� ���	�� �E� ����1�� ���1 �	$	$��	 ��� ���� �4 
-  �C��4� 7$��9�	 F���	 ��� ���� ��� =�� �E���	� 3�� ���� ���9�� $��� ���� /�

.F���	 �	$��9 3�1� $�% ����%,	 /� 
- �� �C$��� ���� /�� ��% F�� ���9�� $��� !$% .?9�.F�� $	$% �E��% 3��� �4 3 
-  $�$� /� ���� ����	 ���12-3 !�2 .�����	 �����	 ����� 31� �	 
-  ����% ���B� �� �*+	� ��� =�% �����	 I���� , �4 3�� '*+8	 2����� .����� 
-  	�& ������� ���?�	 ��� ��9��� ;����	 ���4 D?�� ����$ �#	��� ���1� ��	�� 3��

�>	 !0�  
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(3) : 7�����	 ������ �����	 �#���	 �����&-  

 
 �����4 !�28  
����	 ���� �����4 ������ ���� G����	 G#���	 ������ G���

.�����	  

 .�$� =� K��� G����	 G#���� G����	 
����	 ���� $$%1-1  

  

  

 .�$�1 -1  G����	 G#���� G����	 �����	 $$%  

� !�
�����	

�����	 !1	  ��	��	 $$%  

1  

����  3  

    
    

2  
H����	 ����	  5  

    
    

3  /��0  
5  

  
  

4  
���0�	 �9�  

  

  
3  

  

5  
���1�	  
  

3  

6  
���1�  
  

3  

7  
����  
  

3  

8  
$��1  
  

3  

��	��	 /���&  
  

28  

 

 

 

 

 

 

 

 

 

 

������� ���
��� ��� ������� ������ ����� ��	
�
����� ���� �! "	
�� ���#$ ������ %!�	#�

��$	��� &'	( �! ���#�� �� �)�*�� ����� +�,�
�� �#-�� &./

 

5 
 

(4):/�����8	 0���	� 0�	��	 �����&-  

  

 ,����) 0�	� �����4 !� �����4 !�� ,0�	��	 �����4 ������ ���� (=��0 ,I����	 G���	

 $�L��� .0��	 ������ =�	$� D1 .�� ��9�	 ��� $�� .(���0�	 �9�) =�����4 0��

.0�� .�� =����	 �?��	 �  

 
 $���1-2  8������ ����/  

 !��
�����	 

�����	 !1	  M#�+��	  

1   

���� 
 

 

1(=��B�	) ���1�	 $$% .  

2I���� $$% =�%4.  
3(=��B�	) ����� .��4 .  

 2   H����	 ����	  
1���1�	 $$% .  
2(=��B�	) I���� $$% =�%4.  
3����� .��4 .  

3   /��0  
1(N��B�	) ���1�	 $$% .  
2(N��B�	) I���� $$% =�%4.  
3(N��B�	) ����� .��4 .  

4   ���0�	 �9�  
1(��	��	) ���1�	 $$% .  
2 $$% =�%4.(��	��	) I����  
3G��1�	 3��.  

  

$���1 -3   +������ ������� ;&������ ����/  

  

 �40���	 !1&
���$�	  

7�����	 �����	  

����  

$��� $�  '���� .0��	 !�  

��0�	 $�1�	  '���� .0��	 !�  

          H����1 )�-%�)

(@�A��# �6��  
 �	���1& H���� '���� .0��	 !�

 �����GIS �����	 $�$� $�$���  

H����	 ����	 

6��� ���1  K9���	 ��?�	  

K��� !���	 $�%  K9���	 ��?�	  

 5	�C0�	1  '���� .0��	 !�  

 5	�C0�	2  '���� .0��	 !�  

        �?� ��0%
(
	�$ ��4)  

 �	���1& H���� '���� .0��	 !�
 �����GIS �����	 $�$� $�$���  

/��0  

 2�+�	1   !�.0��	 !��  

 $�$��	 ��1�	 2��  ����� F�� 
�9��&  

 2�+�	2  '���� .0��	 !�  

H�+�	  '���� .0��	 !�  

3��� !�C	��&  '���� .0��	 !�  

���0�	 �9�  

������	  '���� .0��	 !�  

7��0��	  '���� .0��	 !�  

H���B�	  '���� .0��	 !�  
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)5 +������ �	/�� ���
� ������� ;&�����(:- 

 2�+� =�$4 �4 ) 3�1��	 ��� ;�14 =�% ����1 
����	 ���� =� �E����� !� =��	 �����	

./�	$��	 D1�	 .% $�� ( =���  

 

 

 !��
�����	 

�����	 !1	  (�*+��	 $$% ) !���	  

1 
(����) 

 G���1  $��� $�  600  - 1000  

 G���2   ��0�	 $�1�	  700  - 1000  
 G���3  (/���1� $�1 ����)H����1 600  - 800  

 2 
 ����	)
(H����	

 G���1    5	�C0�	1  500  - 700  
 G���2     5	�C0�	2  800  - 1000  
 G���3  
	�$ ��4 ����  500 – 600  

3 
(/��0) 

 G���1  H�+�	  
2�+�	  

3��� !�C	��&  

1000-1200  
800-1000  
800-1000  

 G���2   
 G���3  

4  
 �9�)
(���0�	 

 G���1  H���B�	  
7��0��	  

������	  

500-700  
600-900  
700-1000  

 G���2   
 G���3  

D���	 ����	 2��"� ���� F����� ���� .B>	 !���	 �C .�$���� D?��	 ���0��	 �*+��	 $$% :�"��� 
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   ./�O	 .% !�� 2�1 ,
����	 7��� .*� F���	 =� $��9�	 .���� ����� !����	 5��B4 

 $���2-1 �&��0� ����� �* �/�1�� $�%
� 2'

" �
�� 

G ,�
��� ]1��#�� +�<LD� 
1  ���#��$ %�-�� �#�! ������ =>1�� �����

�U�-�� +�[ 	�� &<!��� �! 
��$	���(NRW)   

�  &�#'� ��X1#�� ���#�� &�#' ��$ VX�1��� �����
������#�� ���#�� 

� W'	� �' �! ]���
�� ��� ����� 
 

 

2 �U�-�� +�[ 	�� ���#�� ����� ?	! @�<�� 
(NRW) 

� �'	
�� �M�U� �! 	�< %�	! ����/� 
� ��(	� W'	� ��� 	�< %�	! 
� ���#�� �� �)�*�� ?	! @�<�� 

 

 

3  ����/�3  %,���(W'�	�)  ���#�� ������
�U�-�� ��[ 	�� )NRW(   

��$	��� &<!��� �!  

�  %,��#��� W'�	#�� ����/� 	���-� &
)���
����B#�� W'�	#�� �! Z[1#��� 

� Z[1#��� %,��#�� ��1.#�� �#U���� ����� 
�  Z[1#��� %,��#�� ����� ��� &��#� I�	J�

��$ TW-�� &��#� &$	��� 
�  CDE ����/�W'�	� 
� W'	#�� �! %.��� CDE �� 	�'� ��(	� 

  

 

4  ����� +�,�
 ��� G�� H���� \�*��
�U�� +�[ 	���� ���#�� 

�  �! ���#�� �� �)�*�� ?	*� H���� I�	J�
��)	
�� &<!��� 

�  P
' +��-� G��B�M� +������ I]���� @�-�
"	���� 

�  ��� ���) YW�J� G��B�M� ��� H������
 &L�M �! ���� 7	������ H���� 

 

 

5  H������ &L�M  �! H���� \�*��
��)	
�� &<!��#$ 

�  ���� �! ���#�� �� �)�*�� ?	*� H���� I�	J�
��)	
�� �! 

�  +��-�� "	���� ��� +��-� ��� H������
"	���� 7�
�'� 

 

 

6  +��1�-#�� @< �U�	/ �����
Z[1#��� =)1#�� ��!�	���� 

�  %,��#�� =�X1��� +���
� �U�	/ W����
 ����B#�� W'�	#�� �! ��(	#�� (GIS)  

 

 

7  �#�6U�� V�W�� Z[1#��� =)�1#�� �! 
QDRS� T�#�2 ��) 

  

7-1�#� ���� 7	�� ���   
��(	#�� =)�1#�� 

�  ��-� ���� 7	�� ��� ���) &��#� I�	J�9 
(	�'� ��) ��(	� %,��� 

 

 

7-2 =)�1#�� �����W'	� �' �! ��(	#���  \�*��� Z[1# ��.�#' ��(	� ��.�� ����/�
 ��-� W'	� �' �! ��	
#��3 W'�	� 

 

 

7-3=�X1��� +���
� ����� ��� �#� �  �! =�X1��� +���( �� ���)��� +������ =�#��
Z[1#��� ��	
#�� &�.�� 

�  ���L ��� ��'���� 6���� ��� &��#� I�	J�
��	
#�� Z[1#��� ��.�#�� 

 

 

7-4���#�� 7	�� ���) 
 

�  �! ��X1#�� ���#�� &�#�� ���) &��#� I�	J�
��	
#�� Z[1#��� ��.�#�� 

�  ���	��) �������#�� +����� YI�	) &��#-$ G�����
 (�L�� �1�M� Y�#� ��	
#�� &�.�� �!

Z[1#��� 
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����	 ��	� �  3�1�
 G	$��1, �	$	$��	 /� L���	

�	5	���	 D��+� /�  

Z[1#��� ��	
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� ���#�� +����� &��L ��! 
� ) ��-� ���#�� +����� I�./� ���)20  ���

30  ��	
#�� &�.�� �! ��U�1
� ���� (
����B#�� 

 

 

7-6 �	0�,	 3�1� .�	$ /#��	
 .�%4 5	��& .�� .��	 ����

'*+8	 

�  ���) TD/ �� ������� "	���� &��L ��!
���� 7	�� ��� 

�  ���#��� ��X1#�� ���#�� &�#' ���#J� �����
Z[1#��� ��	
#�� &�.�� �! ������#�� 

� QDRS� ��) ���#�� �� �)�*�� T�-� ���) 
 

�  7	�� ��� ��� T1����
 \�*�� %�	, �� ���� &��#�
 Y�#� 7	���� ���)24 

���M 

8 .��	 ��	� /� 3�1��	 2��  

8-1.��	 ��	� /� 3�1��	 2��� (��S� ��� ��) �U	#�� 	�� "	���� �����
� QDRS� &��#� ����� �#� ���� I�WJS� X	! 
� QDRD� �$1�.#�� �*����� 	���� 
 

 

8-23�1��	 ���� '*+& �  �� ������ ��� T1�������-#�� +�.���� 
� 	�S� GW� �[� ,���-#�� +�.���� �� ���*��� 
 

 

8-3+����-�� &��L 	�1.� �  +����-$ �#-� S ���� ���#�� +����� T����M�
����J 

� +����� ��$ ��� ���� TX��#�� +����� H�'	� 

 W������� ����J +����� I�	(
����'	�� 

9  $�� /#��	 �	0�,	 3�1�
 .�%4 5	��	'*+,	 

  

9-1F���	 2�+� ;��� 
 

�  �! ��X1#�� ���#�� &�#�� ���) &��#� I�	J�
��	
#�� Z[1#��� ��.�#�� 

�  ���	��) �������#�� +����� YI�	) &��#-$ G�����
 (�L�� �1�M� Y�#� ��	
#�� &�.�� �!

Z[1#��� 

 

9-2 $�� /#��	 �	0�,	 3�1�
 5	��	� '*+,	 .�%4 5	��	

!���� ���% 

� ���#�� �� �)�*�� +��1��� X	! 
 

: ������� �U����� TD/ ��  
 

 - ��X1#�� ���#�� 7	�� 
 -  TD/ �� ������#�� ���#��

+����-�� +�I�	) 
 - ���� 7	�� ��� 
 - +����-�� I�./� 

 
10  ��� Z[1#��� =)�1#�� H���� I�	J�
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Abbreviations 

MCWW   Minufia Company for water and wastewater 

NRW  Non Revenue Water 

HQ  Headquarters 

C/P  Counterpart 

GIS  Geographical Information System 

JICA  Japan International Cooperation Agency 

MNF  Minimum Night Flow 
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Introduction 

In order to grasp the current situation of Non Revenue Water (NRW) in Minufia Governorate and 

formulate an action plan for NRW reduction activity, MCWW nominated NRW HQ team for NRW 

reduction activity and has conducted site survey for candidate area for the Project.  Actions to be taken 

to achieve the purpose of the project have been discussed actively including the selection of pilot 

project sites for the activity and results were compiled as “Action Plan for NRW Reduction Activity”.  

And workshop for Action Plan was held on 26th of October, 2011 and approved by counterpart of each 

branch.  The attendances of C/P members for workshop are listed below. 

Attendance on Workshop of Action Plan formulation for NRW Reduction Activity 

Markaz Name 

NRW H/Q E/ Belal Galal 

E/ Ahmed Radwan 

E/ Mohamed Shafey 

Shebeen El Kom E/ Hamid Salama 

Quesna E/ Sadek Abdelati 

Mr. Abdelsattar Hossin 

E/ Saied Abdel Rahman Khalil 

E/ Monir Mohamed Ibrahim Badr 

E/ Hassan Abdel Rahman Amin 

E/ Anwar Ibrahim 

Berket El Sab’a T/ Reda Alhossiny 

T/ Magdy El Din Abdel Allah Ghoniem 

Menouf E/ Saeed Nassar 

S/ Mohamed Bekhiet Mohamed 

T/Abdullah Wahdan 

E/ Ahmed Ibrahim Gabr 

Tala E/ Amin Eltelby 

E/ Sha'aban Ammar 

El-Shohada E/ Amed Abdel Hakim 

E/ Mohamed Eldib 

Sers El-lian E/ Saad Farouk 

El-Bagoor E/ Ahmed El-bagory 

E/ Radi El-tawel 

El Shohada E/ Mohamed Zarif Abdel Hamid 

E/ Mohamed Mohamed El Zayen 
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Markaz Name 

E/ Salah El Din Mohamed Mostafa 

H/Q E/ Ayman Basyoun Abdin 

E/ Mohamed Fawzy Tawfik 

E/ Khalid Mohamed 

Note : (E) stands for engineer and (S) for supervisor 

JICA Expert Team for NRW reduction activity 

Mr. Mitsuhito Omori Japanese Expert for NRW Reduction Management 

Mr. Hiroki Niimura Japanese Expert for Leak Detection 

Dr. Mostafa Moawed Mostafa Egyptian Expert for NRW Reduction 

Mr. Ahamed Atef Interpreter

Mr. Mohamed Abdel Kader                        Facilitator
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Chapter 1. Pilot Project Areas 

1.1 Method for Selecting Pilot Project Areas 

The method of selecting pilot areas is shown as Figure 1-1. 

Figure 1-1 Flow Chart for Selecting Pilot Project Site 

1.2 Selection Criteria and Selected Areas 

(1) Data collecting 

General data for water distribution network in each Markaz such as population, production water 

volume, number of claims, pipe material, and so on were collected for selecting of model areas.  

(2) Discussion about selection criteria for model Markaz and pilot project areas 

 The selection criteria have been discussed as followings. 

a) Criteria for selecting model Markaz 

� Number of claims (Leakage-break-color change) shall be high. 

Discussion about selection criteria for Markaz 
and pilot project area

Arrangement of long list

Selecting pilot Markaz and spare Markaz

Site survey for candidate areas

Arrangement of short list

Collecting necessity data for each Markaz
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� Level of production water volume shall be high. 

� Level of piping network length shall be high. 

� Short distance to HQ is preferable. 

� Availability of workers in each Markaz. 

� Type of Pipes Material. 

� NRW ratio shall be high. 

� In case that level of importance of Markaz by MCWW is high, it shall be considered. 

b) Criteria for selecting pilot project area 

� Pilot areas should contain controlling valves so it could be isolated from the surrounded 

areas, and fed from only one inlet which the flow meter will be installed at to measure 

minimum night flow, and in villages there is an ability to select area with one controlling 

valve.�

� It is preferred to choose areas with computerized bills. 

� The valves should be in good condition. 

� The sites should be in suitable size so it could be easily monitored. 

� It should have various activities (domestic, Government, etc.) with suitable number (with   

sewage system). 

� And also it is preferred to have specific number of house connections so it could be 

easily counted. 

� The percentage of explosions should be high and the pressure in the network should be 

from 1-2 bar. 

� It is preferred that the area have old Asbestos pipes. 

� All the connections should have meter, and the company should install water meters to 

those connections which doesn’t have water meters. 

� All the water meters should be recorded and have bills regularly. 

� If there are fire hydrants, it should be monitored to measure the amount of lost water and 

take it in consideration when we calculate water losses amount. 

� The site size should be around 2-3 km2.

� To reduce the repairing costs, the area shouldn’t have transportation of high density. 

� Accurate GIS maps should be available to show the valve locations, and how to increase 

the pressure in the network if needed. 

(3) Arrangement of long list for candidate pilot areas 

Total 28 areas were selected as a long list in accordance with selection criteria for pilot project areas. 

Number of the candidate pilot area as long list is shown as Table1-1. 

Table 1-1 Number of Candidate Areas as Long List 

No. Markaz Name Number of Areas

1 Shebeen El Kom 4

2 Quesna 3
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No. Markaz Name Number of Areas

3 Berket El Sab’a 4

4 Ashmoon 3

5 El Sadat 3

6 Tala 2

7 Menouf 1

8 El Shohada 2

9 El Bagoor 3 

Total 25

(4) Selection of model Markaz and site survey for isolation 

The 3 model areas (Shebeen El Kom, Quesna, Berket El Sab’a) were selected in the project in accordance 

with selection criteria for Markaz, and 2 Markaz (El Sadat City, Ashmoon) was selected as spare Markaz. 

In order to confirm the current network situation in the candidate project areas, the teams has conducted 

isolation survey.  

Table 1-2 List of Candidate Model Area

Markaz Name Reason for Selection

1.Shebeen 1. High water production (1
st
).

2. Request from C/P team. 

3. High No. of claims (1
st
).

4. High length of networks (2
nd

).

5. High No. of population (2
nd

).

6. High No. of Workers (1
st
).

2.Quesna 1. High NRW ratio 

2. High No. of population (4
th

)

3. Near to HQ. 

3. Berket El Sab’a 1. High No. of claims (2
nd

).

2. Near to HQ. 

4.El  Sadat City 1. High NRW ratio (1
st
)

2. Request from C/P team. 

5. Ashmoon 1. High water production (2
nd

).

2. High NRW ratio (4
th

).

3. High length of networks (1
st
).

4. High No. of population (1
st
).

S3.1-33



The Project for Improvement of Management Capacity of Operation and Maintenance 

for Water Supply in Nile Delta Area  

Action Plan for NRW Reduction Activity in MCWW 

________________________________________________________________________________ 

Project Team / MCWW� 6

Table 1-3 List of Candidate Project Areas 

Markaz Name Area Name Condition of Site Survey 

Shebeen El Kom Arafa Successfully isolated  

Abo Agwa Successfully isolated 

Menshat Esam Village Successfully isolated 

Santawy Low pressure 

Quesna El Tahrir Successfully isolated 

Taimor Successfully isolated 

El Agaiza Successfully isolated 

Berket El Sab’a Abdel SalamAaref Successfully isolated 

El Teratin Successfully isolated 

Port Said Street Valve should be replaced 

Taware’ Two water source 

El Sadat City 5 
th

 District Valve should be replaced 

11
th

 District Valve should be replaced 

12
th

 District Valve should be replaced 

Ashmoon El Rawda Not visited 

El Mona Not visited 

Ezbe Laamy Not visited 

(5) Selecting of pilot Markaz and spare Markaz

The teams selected following 15 pilot project areas including spare Markazes through site survey as of end 

of October. 

Markaz Name Name of Candidate Project Area
Number of House 

Connection 

1.Shebeen El Kom 

Area-1  Arafa 600-1,000 

Area-2 Abo Agwa 700-1,000 

Area-3 Menshat Esam Village  800-1000 

2.Quesna 

Area-1  El Tahrir 500-1,000 

Area-2 Taimor 500-1,000 

Area-3 El Agaiza 500-1,000 

3. Berket El Sab’a 

Area-1  Abdel salam aref 1,300-1,400 

Area-2 El Teratin 800-900 

Area-3 Port Said Street 800-1,000 
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Note: The Number of house connection shown on the table is the average number, and it could be changed 

according to the circumstances of the pilot area.
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Chapter 2. Actions to be Taken for NRW Reduction Activity 

During the NRW reduction activity of the Project, following actions shall be taken. 

Table 2-1  Actions to be Taken in NRW Reduction Activity 

Action Title Contents Remarks 

1 Analyze the current situation 

on NRW in Minufia

Governorate 

� Analysis of the balance between 

water distribution amount and 

water consumption 

� Analysis of the number of claims 

in each Markaz, etc. 

2 Organize NRW reduction 

team 

� Selection of counterpart for 

headquarter(HQ)

� Nomination of counterpart for  

each Markaz 

� Organizing NRW teams  

3 Select 3 areas (Markazes) for 

NRW reduction in Minufia

Governorate 

� Discussion on selection criteria for 

Markaz and candidate pilot area 

� Arrangement of long list for 

candidate pilot area 

� Conducting site survey of 

candidate pilot area for  isolation 

� Selection of 3 Markazes 

� Nomination of more than 3 

candidate pilot areas in selected 

Markaz 

4 Conduct training on general 

practice of NRW reduction 

� Conducting training of NRW 

teams  in SHAPWASCO 

� Learning of principle and 

mechanism for leak detection 

equipment 

� Training of Minimum Night Flow 

Survey equipment in the Hihya 

training yard 

5 Conduct training at the 

training yard in Sharkiya 

Governorate 

� Conducting training of NRW 

teams  at the Hihya training yard in 

SharkiYa 

� Training on water leakage survey 

and water leak detection equipment

6 Prepare Geographical 

Information System (GIS) 

drawing for model areas 

� Preparing GIS drawings for 

distribution pipelines of the 

candidate pilot areas in selected 

model areas (Markazes) 

7 Make water balance analysis 
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Action Title Contents Remarks 

at model areas before repair 

7-1 Conducting Minimum Night 

Flow (MNF) survey for 

candidate pilot area 

� Conducting MNF survey for 9 (or 

more) candidate pilot areas 

7-2 Determining pilot project 

area for each model area 

(Markaz)

� Pick up one (1) candidate pilot area 

as the pilot project area for 3 

Markazes 

7-3 Making field survey of 

distribution network 

� Collection of exact distribution 

network data for pilot project area 

� Site survey for exact boundary of 

pilot project area 

7-4 Conducting water flow 

measurement 

� Conducting water distributed 

volume measurement of the pilot 

project area 

� Conducting water meter reading 

(approx. for one week) of the 

customers in the pilot project area 

7-5 Measuring metering error for 

working and waste in the 

house 

� Collection and sorting-out of 

customers’ data in the pilot project 

areas 

� Check of the installation conditions 

of water meter 

� Measuring metering error for water 

meter of at 20 to 30 customers 

selected at random in the pilot 

project area 

� Identifying non-

working meters 

7-6 Making water balance 

analysis before repair works 

� Checking current leakage by 

minimum night flow (MNF) 

� Analyze total distributed water 

volume and consumed water 

volume in the pilot project area in 

24 hours 

� Calculation of NRW ratio before 

leak repair 

� Obtaining MNF by 

conducting 24-hour 

water flow 

measurement 

8 Conduct leak detection 

survey at model areas 

8-1 Conduct leak detection 

survey at model areas 

� Detecting invisible (or 

underground) leak 

� Sorting-out the repairing items 

8-2 Repairing leaking parts 
� Acquiring construction permits 

from the authorities concerned 

� Inspection by the authority 

concerned, if necessary 
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Action Title Contents Remarks 

8-3 Improvement of water meter 

condition 

� Replacement of non-working water 

meters with new water meters 

� Installation of new water meters 

for houses without water meter  

� Procurement of new 

water meters and 

preparation of 

installation 

9 Make water balance analysis 

after repair 

9-1 Conducting water flow 

measurement 

� Conducting water distributed 

volume measurement of the pilot 

project area 

� Conducting water meter reading 

(approx. for one week) of the 

customers in the pilot project area 

9-2 Making water balance 

analysis after repair and 

evaluation

� Sorting out the contents of NRW By using the following 

results : 

- Distributed water 

flow 

- Water consumption 

by water meter 

reading 

- MNF 

- Metering error 

10 Conduct training at model 

areas for water distribution 

management in Sharkiya 

Governorate 

� Exchanging experience with the 

SHAPWASCO for water 

distribution management activity  

11 Draft policy/plan for 

disseminating NRW 

reduction activities to the 

other Markazes 

� Compiling of long-term NRW 

reduction activity target and 

pipeline re-installation plans
� Preparing the draft policy/plan of 

NRW reduction activity for whole 

Minufia governorate  

Activities related to NRW reduction activity 

1 Holding NRW workshops 

and seminars for transferring 

of experience from 

SHAPWASCO to MCWW 

and presenting the activity 

results by MCWW 

� Holding internal workshops and 

open workshops 

� Holding open seminars 
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Chapter 3. Flow of Actions for NRW Reduction Activities 

Figure 3-1  Flow of Actions for NRW Reduction Activiy

Organize NRW reduction team

Select 3 areas (Markazes) for 

NRW reduction in Minufia
Governorate

Prepare Geographical 

Information System (GIS) 

drawing for model areas 

Make water balance analysis at 

model areas before repair 

Conducting leak detection 

survey 

Conduct training for water 

distribution management 

in Sharkiya Governorate 
Draft plan for disseminating 

NRW reduction activities to 

the other Markazes 

Conduct training on general 

practice of NRW reduction  

7-1 Conducting MNF survey 

7-2 Determining pilot project areas 

 for each model area 

7-3 Making field survey of  

distribution network

7-4 Conducting water flow  

measurement 

7-5 Measuring metering error 

and waste in the house 

7-6 Making water balance analysis  

before repair 

Detecting invisible 

leak 

Repairing leaking 

parts

For criteria, refer to 

Chapter 1 

Action 2

Action 3

Action 4

Action 6

Action 7

Action 8

Action 9

Action 10

Analyze the current situation 

for NRW in Minufia

Action 1

Conduct training at the 

training yard in Sharkiya 

Governorate

Action 5

Action 8-2

Action 8-3

Improvement of 

water meter condition

Action 8-1

Make water balance analysis at 

model areas after repair  

Conducting water flow 

measurement 

Making water balance 

analysis after repair  and 

evaluation 

Action 9-1

Action 9-2

Action 11
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Chapter 4. Description of Each Action

Actions listed in Table 2-1 are described in details as follows: 

Action 1      Analyze the Current Situation on NRW in Minufia Governorate

The teams analyzed the main water transmission and distribution systems in the governorate and grasp 

water production and transmission/distribution flows.  Also, teams grasp the current situation in each 

Markaz about population, number of house connection, number of claims and network pipe condition 

and so on. 

Action 2 Organize NRW Reduction Team 

MCWW organize a) a supervising unit of NRW reduction activities at headquarters, and b) NRW 

reduction teams in each Markaz.  

In the field, the C/P members will be formed basically one engineer, two technicians, one cashier and 

one water meter reader.  Moreover, since activities will be implemented at all branch offices in the 

future, teams will be formed at all branch offices.  At the same time, practical training at the Hihya 

training yard will be opened to staff members from all branches.

Table 4-1  List of NRW Team Member 

Markaz Name 

NRW H/Q E/ Belal Galal 

E/ Ahmed Radwan 

E/ Mohamed Shaf’ey 

E/ Mohamed Fawzy 

Shebeen El Kom E/ Hamid Salama 

Mr. Mohamed Ghonim 

Quesna E/ Sadek Abdelati 

Mr. Abdelsattar Hossin 

Berket El Sab’a T/ Reda Alhossiny 

T/ Magdy Ghonim 

Menouf E/ Saeed Nassar 

S/ Mohamed Nagib 

T/Abdullah Wahdan 

El Sadat E/ Nabil Elnashar 

E/ Ahmed Fied 

W/ Gaber Abdelhamid 

Tala E/ Amin Eltelby 
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Markaz Name 

E/ Sha'aban Ammar 

El Shohada E/ Mohamed El-sharif 

E/ Mohamed Eldib 

Sers El-lian E/ Sami Farouk 

El Bagoor E/ Ahmed El-bagory 

E/ Radi El-tawel 

Ashmoon  

Note : (E) stands for engineer and (S) for supervisor 

The teams organized in the pilot project areas and other Markazes will work together in cooperation 

with other teams as proposed in Table 4-2.  

Table 4-2  NRW Team Distribution During NRW Reduction Activity 

City/Markaz 

(Pilot Project Area) 

Core Team Cooperating Team 

Shebeen El Kom Shebeen El 

Kom 

Menouf 

El Sadat 

Quesna Quesna El Bagoor 

Ashmoon 

 Berket El Sab’a  Berket El 

Sab’a 

Tala

El Shohadaa 

Action 3 Select 3 Areas for NRW Reduction in Minufia Governorate 

The teams select 3 Markazes as the model area for implementing NRW reduction in Minufia 

Governorate.  In addition, the teams select spare Markazes for the Project, if required.

The model areas are selected based on selection criteria and result of Action 1.  The teams arrange 

more than 3 candidate pilot areas in each model area as long list.  After arrangement of long list, the 

teams conduct site survey of candidate pilot area for isolation.  The isolation survey should be 

conducted for obtaining the proper NRW ratio.  Through isolation survey, the teams decide the 3 

candidate pilot areas in model areas.   

Action 4 Conduct Training on General Practice of NRW Reduction 

SHAPWASCO conduct training on the principles of water leak detection survey, flow measurement 

and practical training in Hihya training yard.  C/P from each branch joins this training. 
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Action 5 Conduct Training at the Training Yard in Sharkiya Governorate 

The training will be timed to coincide with the start of water leak detection work.  This training will be 

focused on leak detection work.  After the first training, the teams will examine possibility of periodic 

implementation and acceptance of staff members from other governorates.  

Action 6 Prepare Geographical Information System (GIS) Drawing for Model Areas 

GIS drawings (the scale of 1 to 5,000) for candidate pilot areas shall be prepared before detail survey.  

The network system shall be exact information on GIS drawing. 

Action 7 Make Water Balance Analysis at Model Areas Before Repair 

Action 7-1   Conducting Minimum Night Flow (MNF) Survey for Candidate Pilot Area

In order to select 3 pilot project areas in model areas, minimum night flow (MNF) survey shall be 

conducted in the candidate pilot areas. 

Average leakage ratio obtained in the MNF survey shall be assumed as the representative leakage ratio 

for each Markaz. 

Action 7-2   Determining Pilot Project Area for Each Model Area 

Pick up one (1) candidate area as the pilot project area for each model areas. 

The selected candidate area shall have the nearest leakage ratio to the representative leakage ratio of 

the city and Markaz. 

Action 7-3 Making Field Survey of Distribution Network 

Field survey shall be executed for the selected pilot project areas as follows: 

� Confirming location and conditions of valves at site 

� Confirming location of public taps, fire hydrant and governmental buildings, if any 

� Confirming exact boundary of pilot project area 

� Surveying installation condition of water meters 

Action 7-4 Conducting Water Flow Measurement 

(1) Conducting water distributed volume measurement of pilot project area. 

Distributed water volume in pilot project area should be measured for water balance analysis. This 

measurement shall be conducted during activity of water meter reading. Followings are practical 

explanation for distributed measurement volume. 

a) Method of distribute volume measurement 

This is an example for how to install flow meter, one (1) flow meter will be installed as shown 

in Figure 4-1. 
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Figure 4-1  Flow Meter Installation for Tree Shape Network 

b) Type of Flow Meter  

The minimum night flow shall be measured by ultrasonic flow meter (refer to Figure 4-2).  The 

ultrasonic flow meter can measure flow in pipes by catching variation in the velocity of 

ultrasonic waves, as they exactly depend on the rate of flow in the pipeline.  It can be installed 

on/around water pipe without interrupting water supply. 

Figure 4-2 Ultrasonic Flow Meter 

c) Measurement of water pressure 

This device is used for recording water pressure during measurement of distribution volume.  It 

will be installed at the inlet point of the pilot project area and end point of the site (at taps or 

hydrants) to measure average water pressure in the site. 

(2) Conducting meter reading of the customers in pilot project area 

Water consumption volume in pilot project area should be measured for water balance analysis. In 

order to measure this volume, the water meters in the pilot area should be recorded twice.  It will 

be needed approx. for one week depend on number of the house connection.  After readings, 

average water consumption will be calculated.  

Action 7-5    Measuring Metering Error for Working Water Meters and Waste in the House 

Metering error (or meter insensitive water volume) shall be estimated by the method shown in Figure 

Flow Meter
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4-2 below.  In order to measure the metering error more accurately, wastage of water in the house 

(leakage at taps, toilet equipment, etc.) will also be measured. 

Procedures for measuring metering error and wastage in the house are as follows: 

[1
st
 Step : Measuring metering error] 

1. Select 20 to 30 working meters randomly in the pilot project site. 

2. Close all the taps in the house. 

3. Set the hands of the water meter at zero point. 

4. Open one tap and close all other taps in the house.  Measurement shall be done by the following 

three cases for the degree of tap opening: 

� Case 1 : Full opening 

� Case-2 : Half opening 

� Case-3 : Quarter opening 

5. Keep running water into the measuring tank for one minute and close the tap. 

6. Reopen the tap for one minute and close. 

7. Repeat items 5 and 6 until water level shows 20L or other readings (10L and 15L which will be 

determined taking into account the work progress at site and situation of the house). 

8. Close the tap and read the water meter. 

9. Record the time of the measurement (from item 3 to 5) 

10. Repeat the procedure from item 3 to 6 for all cases. 

[2
nd

 Step : Measuring wastage of water in the house] 

1. Close all the taps in the house. 

2. Install the flow meter at feeding pipe in the house. 

3. Measure the wastage volume in the house. 

Figure 4-3  Method of Measuring Metering Error 

M

Closed ClosedOpen

Hose
Measuring Tank

(20L)

Water Meter

Water Taps in House
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Action 7-6    Making Water Balance Analysis Before Repair  

Water balance analysis is essential in preliminary work for NRW reduction activity.  Following data 

shall be collected for the analysis. 

� Water production volume 

� Water distribution volume 

� Authorized water consumption 

- Billed authorized consumption 

- Unbilled authorized consumption 

� Water losses 

- Apparent losses (consumption by illegal connection, metering error, etc.) 

- Real losses (leakage in the water supply system) 

The example of the water balance analysis is shown in Table 4-3. 

Table 4-5  Water Balance Analysis Sheet (Example) 

R
aw

 W
at

er
 

W
at

er
 D

is
tr

ib
u

ti
o

n
 V

o
lu

m
e A

u
th

o
ri

ze
d
 

C
o

n
su

m
p

ti
o
n

Billed 

Authorized 

Consumption

Billed Metered Consumption 

Sold Water 
Revenue Water

(RW) 
(Subtract over-registration volume

Billed Unmetered Consumption 

Unbilled 

Authorized 

Consumption 

Unbilled Metered Consumption

Commercial 

Loss 

Non Revenue 

Water

(NRW) 

Unbilled Unmetered Consumption

W
at

er
 L

o
ss

es
 

Apparent 

Losses 

Unauthorized Consumption 

Metering Inaccuracies

Real Losses 

Leakage on Transmission and/or 

Distribution Mains 

Physical 

Loss 

Leakage and Overflows at Utility’s 

Storage Tanks 

Leakage on Service Connections up 

to point of Customer metering 

Treatment Losses (Backwash, etc.) 

Evaporation 

Action 8      Conduct Leak Detection Survey at Model Areas 

Action 8-1    Conduct Leak Detection Survey at Model Areas 

Leak detection survey shall be conducted by means of the following methods: 

Categorized as NRW
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(1) Detection of leaking sound by Acoustic Rod or Digital Sound Detector 

When leakage occurs, leaking sound spreads through the pipe.  At the point where valves are available, 

acoustic rod or digital sound detector will be useful for detecting the sound.  The method of leaking 

sound detection is shown on Figure 4-4. 

Figure 4-4  Detecting by Acoustic Rod or Digital Sound Detector 

(2) Detection of leaking points by Leak Detector 

The location of the leaking points will be identified by Water Leak Detector.  The detection work by 

Water Leak Detector is shown in the picture. 

Detection Work by Water Leak Detector 

The mechanism of detecting leaking point is explained in Figure 4-5. 

Figure 4-5  Mechanism of Detecting Leaking Point 
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The typical water leak detector is as shown in Figure 4-6. 

Figure 4-6  Typical Water Leak Detector 

(3) Detection by Leak Noise Correlator 

Leak Noise Correlator will be applied to confirm the leaking point when leak sound is detected in two 

points.  This equipment identifies the location of leaks by intercepting leak noise that is caught by a 

sensor at two valves or hydrants (refer to Figure 4-7).  It measures the difference in transmission time 

between two points, and processes the data by computer.  Thus, it exactly shows the leaking point. 

Figure 4-7  Leak Noise Correlator 
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Figure 4-8  Method of Detecting Leakage by Leak Noise Correlator 

(4) Confirmation of Leak Point by Acoustic Rod 

After detecting leak point, some holes are drilled at the detected leak points and acoustic rod will be 

inserted in the hole to confirm the exact location of the leak point (refer to Figure 4-9). 

Figure 4-9  Method of Confirming Exact Location of Leak Point 

(5) Pipe Locating Devices 

When the buried pipes are not identified, following devices will be applied. 

Pipe & Cable Locator 

This device is used for locating pipes and cables under the ground. 

Figure 4-10  Pipe & Cable Locator 

Metal Locator 

A sensor of this device detects the location of hidden iron-made structures such as valve boxes 

Small sound 

Leak point 
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and stop valves.  As iron creates a magnetic field, the suitable sensors can detect it. 

Figure 4-11  Metal Locator 

Water balance analysis shall be conducted using data obtained after the repairing works of the leak 

points and evaluation the effects of the reduction works. 

Action 8-2    Repairing Leaking Parts 

After leak detection work, items to be repaired for stopping leakage shall be listed with priority and the 

cost estimation shall be done.  The repairing work will be executed for the leak parts according to the 

priority within the budget of MCWW. 

Action 8-3    Improvement of Water Meter Condition 

In case non-working water meters or the connection without water meters are existed, new water 

meters shall be repaired, replaced or installed.

Action 9      Make Water Balance Analysis After Repair 

Action 9-1    Conducting Water Flow Measurement 

In order to confirm the effectiveness of the repairing work (or reduction percentage of leakage ratio), 

water flow measurement shall be carried out after the repairing work of the leaking parts. 

Action 9-2    Making Water Balance Analysis After Repair and Evaluation 

Water balance analysis shall be conducted using data obtained after the repairing works of the leak 

points and evaluation the effects of the reduction works. 

Action 10   Conduct Training at Model Areas for Water Distribution Management in Sharkiya 

Governorate

The JICA expert team and SHAPWASCO will conduct case study training on the system and activities 

of water distribution management in model area of Sharkiya Governorate that is established in Water 

Distribution Management Activity of SHAPWASCO.  Since the training will be conducted away from 

the field activities of MCWW, it will be difficult to conduct OJT. However, effort will be made to 
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MCWW  Minufia Potable Water and Sanitation Company 

� ������������� �	
�� �
�� � ����� ���  

NRW  Non Revenue Water 

������ &-�� ���'*  

HQ  Headquarters 

������ �L�U# 

C/P  Counterpart 

��<��� ,"�.�� 

GIS  Geographical Information System 

��������� /����4��� ?<� 

JICA  Japan International Cooperation Agency 

�������� ���&�� V��4��� ����- ��"�I 
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 1�� ����������  /  ,"��+������  

���!� 

 "��� 2�� 3����1	 '�4 � ���	"� �	���, '�� 5	����	 ���� � 6	���*�� 7�	"8�� "��9�	 '���� ���� ���

 ������ ������	��������  ��� � 7��9�	 +�2011  ;�1<4 =��2011�� ����> '��	 ��� �?��� . '��

 +� '# ���� "�# �� ������	 +� "��9�	18  ,�����28 �����2011  .�����	 ��#��� ���� � ���B ��?��

 "��9�	 '���� 2"C =�$ '�0��� ����1 +��	 �	����	 ����� �� "�� .�����	 +� ��?��	 D?�� +����	 '�"��	

��� 7�����	 ,�	��	 +� ������� ���� �����	 ����� 6�&�� '# ��� �?� =�$ '�0��	 �� ���E��	 +�� '

.������	 +� "��9�	 '���� ����>  

 

:(������ �� �,�0�� ��!
 �"��6 ��' �"# ���
 ����� ��8��� ����,- 

W��� ?LS� 

�)�U��� �'���� &-�.�� ���'* ,"�� .FTDI TD�

 .FV��># &�K�

�4��� &�	� .F

F���� (��� .F��DL &��K

��)"�- .F�3�4�� &�! @$�R

 .F(�)K #��)�� &�!

���6 (�K��� &�! &�L .F

#&� ?������ &�	� ���� .F

(��� (�K��� &�! ()K .F

?������ #��� .F

=�)�� ���� .F���)	�� �>#

 .���?��� ]&��

��� .F#�
� &�4L

&�	� ��B� &�	� .F

V�&�� � &�! .F

��I ?������ &�K�

D* .F������ (���

 .���#��! V��4�

��H�&��.F ?��	�� &�! &�K�

 .FG"&�� &�	�

V����� ��L .FL&4 @�#��

#�I����]#�I���� &�K� .F

�"�5�� �>�# .F

H�&����&��	�� &�! O"�� &�	� .F

("W�� &�	� &�	� .F

�.5
� &�	� ("&�� QDR .F

�)�U��� �'��� ����)� (�"� .F
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                ������ (� &-�.�� A�.B�� ]�
��� ���B��  �.5
� ��4� �.5
� .$  
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 ���1-1 �L�#&�� �	����� ,3����� #���6� �>�"  �5B�  

  

  

�<��	��� W���� =��I (� /����� =���* 

  

,3������ W������ #���6� ��"�4� ��-��� 

  

���5��� ��U�'�� #���6� 
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 4�� ����������  /  ,"��+������  

 

1.2  �#��B��� =-������ #���6S� �L�  

)1(  ������ ���� 

 ���� �����1�	 ""#) 'B ,�� '� +� F���	 ��,�� ������ G���	 �������	-  F���	 G��

G����	 -  H�����	 ""#– 6�&�  (��1	��	 G�#�� ����B�	 �����	 
��� ���� 

)2( : 7�����	 ��	��	� ,�	��	 �����$ ����� ����� 

� :7������ ��
#3 ��$����- 

- 3�1��	)H�����	 ""# -  ����	 �����– (F�� ��� 

-  �����	 F���	 ��� 

- ������	 '	��4 

- F�	"*	 � G��1�	 3�� 

- ,����� ������	 ��	�� 

- ��1	��	 ��#�� 

- F���	 � "��9�	 '"� 

- �	 ����� ,���	 ��C4 I" ����#*	 =� �?��	G����. 

� : +,����� ��
#3 ��$���� - 

- =�� ���� ;��� =�# �����	 ��	��	 I���� �4 3��  �����	 +��� �# �E�,# ���

 2�0� =�"4 ;���� 2�0��	 ;��� ,�E� G��# 3���1 "�	� ��� � �E��&�� ���� �����	

 +��	 I���	 'B ) "�	� ;�� � �E�� �����	 ���� ���� �����	 ��� I���	 +�� J =���

. ( ������	 +� H����	 �����	 �"��1� 

- �	 �E�� �"0� +��	 �����	 '?9�.��������� ���	�9 

- . 7"�� ����� ;����	 ���� �4 3�� 

- .�E���	� 'E1� =�� 31�� ���� ��	��	 �����	 3�� 

 - �����	 � ��#��� =�# I���� �4 �) 31�� ""�� ( I��4 J+��� J+�,�)�� "���

+�0 2�0 �"�.(   

- �����	 �0� 'E1� =�� �/0��	 � ""� ""# '?9� ��  �1000 – 2000 6��� 

-  � ������� ��?�	 ���� �4� ����# ������� �	���9�*	 ��1� ���� �41-2 . I�� ��? 

- . ��"��	 ;��1�1*	 � ��1	� =�# �����	 I���� �4 '?9� 

-  3����� ���� �4 �����	 =�#� �	"	"# �E��# 3�� �/�0���	 ��� ���� �4 3��

 ����	 �/0��� �	"	"#. 
����	 +� 5"��	 '�� �	"	"# �E��# 3�� 

- . ������� ���	�� �E� %���1�� ���1 �	"	"��	 ��� ���� �4 

-  �C&�4� 7"��9�	 F���	 ��� ���� ��� =�� �E���	� 3�� ���� ���9�� "��� ���� +�

.F���	 �	"��9 3�1� "�# ����#*	 +� 

- +�� ��# F�� ���9�� "��� �"# '?9� .F�� "	"# �E��# 3��� �4 3�� �C"��� ���� 

-  "�"� +� ���� ����	 ���12-3 ��2 .�����	 �����	 ����� 31� �	 

-  ����# ���B� �& �/0	� ��� =�# �����	 I���� * �4 3�� ./08	 2����� '����� 

- ���?�	 ��� ��9��� ;����	 ���4 D?�� ����" �!	��� ���1� ��	�� 3��  	&$ �������

����
��� ������� ��! �"#�$%� �#&'�� (�)	* +����

����� ���$ �� ����� ����� $�&�%� ,�����

�� ���� �� ������ (� &-�.�� ���'* /�3���� ��4�� �56������
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 5�� ����������  /  ,"��+������  

�>	 �,�  

 

(3) : 7�����	 ������ �����	 �!���	 �����$-  

 

 �����4 ��28  
����	 ���� �����4 ������ ���� G����	 G!���	 ������ G���

.%&���	  

 '�"� =� K��� G����	 G!���� G����	 
����	 ���� ""#1-1  

  

  

 '�"�1 -1   G����	 �����	 ""#G����	 G!����  

 ���
�����	

�����	 �1	  ��	��	 ""#  

1  ����	 ����  4  

2  ��1���  3  

3  ��1�	 ����  4  

4  ���4  3  

5  �	"�1�	  3  

6  /�  2  

7  2��  1  

8  5	"E��	  2  

9  ������	  3  

��	��	 +���$  
  

25  
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 6�� ����������  /  ,"��+������  

 

(4):+�����8	 ,���	� ,�	��	 �����$-  

  

�� ) ,�	� �����4����	 ���� ,��1��� ,��1�	 ���� ��� ,,�	��	 �����4 ������ ���� (

) =�����4 ,�� �����4���4 "�L��� ',��	 ������ =�	"� D1 '�� ��9�	 ��� "�� .(

.,�� '�� =����	 �?��	 �  

 

 ����1-2  7������ ����,  

 ���
�����	 

�����	 �1	  M!�0��	  

1   ���� 

1F���� =��# %���4 .  
2 ��<�.�����	 ���9�	  
3=��# I���� ""# .  
4������� =��# '�� .  
5=��# ���1�	 ""# .  
6'���	 ""# .  

 2   ��1��� 

1"��9�� =��# '"� .  
2=��# ���1�	 ""# .  
3G��1�	 3�� .  

3   ��1�	 ����  
1 .=��# I���� ""#  
2. G��1�	 3��  

4  �	"�1�	  
1. "��9�� =��# '"�  
2 .�����	 ���9�	 ��<�  

5   ���4  

1 .F���� =��# %���4  
2. "��9�� =��# '"�  
3. ������� =��# '��  
4=��# ���1�	 ""# .  

  

����1 -3   *������ ������� 9"������ ����,  

 �4,���	 �1$
���"�	  

7�����	 �����	  

����	 ����  

G��#  .���� ',��	 ��  

F��# ��4  .���� ',��	 ��  

��0# ���� ����   .���� ',��	 ��  

I����1�	 ��,#  K9���	 ��?�	  

��1���  

������	  .���� ',��	 ��  

����  .���� ',��	 ��  

F,�����	  .���� ',��	 ��  

��1�	 ����  

2��# �/1�	 "�#  ',��	 ��� ��  

 ���#���	  ����� F�� 
�9��$  

"��1��� 
���  ;����	 ����� 3��  

5I�	���	   ����" �E� G����	  

�	"�1�	  �	 G����	G1��  ;����	 ����� 3��  

����
��� ������� ��! �"#�$%� �#&'�� (�)	* +����

����� ���$ �� ����� ����� $�&�%� ,�����
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 7�� ����������  /  ,"��+������  

 �4,���	 �1$
���"�	  

7�����	 �����	  

��# ��"���	 G����	  ;����	 ����� 3��  

��# ����B�	 G����	  ;����	 ����� 3��  

���4  

G?���	  �E����, ��� ��  

=��	  �E����, ��� ��  

=�� ��,#  �E����, ��� ��  

 

)5( �	,�� ���
� ������� 9"�����*������ :- 

 2�0� =�"4 �4 ) 3�1��	 ��� ;�14 =�# ����1 
����	 ���� =� �E����� �� =��	 �����	

.+�	"��	 D1�	 '# "�� ( =���  

 

 ���
�����	 

�����	 �1	  (�/0��	 ""# ) ����	  

1 
)(���( 

 G���1  G��#  600  - 1000  

 G���2   F��# ��4  700  - 1000  
 G���3   ���� ������0#  600  - 800  

 2 
)��)"�-( 

 G���1  ������	  500  - 700  
 G���2   ����  800  - 1000  
 G���3  F,�����	  500 – 600  

3  ����)
(��1�	 

 G���1  2��# �/1�	 "�#  1000-1200  

 G���2    ���#���	  800-1000  

 G���3  "��1��� 
���  800-1000  

 ���,��	 �/0��	 ""# :�����D���	 ����	 2���� ���� F����� ���� 'B>	 ����	 �C '�"���� D?��	  
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 8�� ����������  /  ,"��+������  

(�2���3� : ���4�� ����� ����� �� �,�0�� ��!
� 1#

$ �
�� (�"������  

    

   .+�N	 '# ��� 2�1 ,
����	 7��� '/� F���	 =� "��9�	 '���� ����� �����	 5��B4 

 ����2-1 �"��/� ����� �� �,�0�� ��!
� 1#

$ �
�� 

F 3����� ]��	��� /�<KD� 

1  ������� ,�4�" ���� ���	�� =>��� ���	*

&U�4�� /�[ ���  �<��	� ���������� 

(NRW)   

�  ����� �!\���� ������ ���� (�� V\����� ���	*

�����)��� ������ 

� W��� �� �� ]������ $&! ���	* 

 

 

2 @�� ?�<�* &U�4�� /�[ ��� ������ ���'* 

(NRW) 

� ������ �L�U# �� ��<� ,"�� #���6� 

� ����* W��� ��� ��<� ,"�� 

� ������ (� &-�.�� @�� ?�<�* 

 

 

3  #���6�3  ,3���(W����)  ������ ���'��

&U�4�� ��[ ��� )NRW(   

 �<��	� ����������  

�  ,3������ W������ #���6� ��"�4� ��-���

 �� Z[������#��B��� W������ 

� Z[����� ,3����� ���5��� ��U�'�� $�&!� 

�  Z[����� ,3����� ���&�� �)� ����! H��I�

��� TW4�� ����! ������ 

� W���� CDE #���6� 

� W����� �� ,5��� CDE (� ���� ����* 

  

 

4  ���'* /�3��� ��! F�! G"#&* X�.�*

&U�! /�[ ����� ������ 

� (� &-�.�� @�.� G"#&* H��I�  �� ������

��-���� �<��	� 

�  O�� /�&4� F�&B�L� /���'*� H]$��� ?�4*

��)��� 

�  ��$� ���- YW�I� F�&B�L� ��! G"#&���

���� G"#&* �K�L �� ���� �
* 

 

 

5  G"#&��� �K�L  �� G"#&* X�.�*

��-���� �<��	�� 

�  ���� �� ������ (� &-�.�� @�.� G"#&* H��I�

��-���� �� 

� /�&4� ��! G"#&���  /�&4�� ��)��� �)�

��)��� ����� 

 

 

6  /����4��� ?<� �U��6 $�&!�

Z[����� =-���� ��������� 

�  ,3����� ="\���� /����� �U��6 W���*

 �#��B��� W������ �� �	����� (GIS)  

 

 

7  ��!�U�� V�W*� Z[����� =-����� �� 

QDRS� T��!� ��- 

  

7-1��! ���� �
* ��$�   

 =-������	����� 
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