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Estimated

Leakage

Volume

Average

Pressure

Tanta Area-1

(Mohamed Farid)
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Date : 2/7/2012~3/7/2012
F
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w

Total flow: 350,959.34 [lit/day]

Total estimated leakage volume: 135,405.16[lit/day]

NRW Ratio : 38.58%

MNF point at 5:02 a.m : 108.75[lit/min}
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Flow (L/min)

Estimated Leakage

(L/min)

Pressure (mbar)

Total flow: 536,326 [lit/day]

Total estimated leakage volume: 179,001[lit/day]

NRW Ratio : 33.38%

MNF point at 2:54 a.m : 161.21[lit/min}

Tanta Area-2

(Boreg Village)

Date : 8/7/2012~9/7/2012
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estimated
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volume

(L/min)
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(bar)

Total flow = 728,389.8 

E.L.V = 220,122.3 

NRW Ratio = 

Date : 4/4/2012 - 5/4/2012
F

lo
w

 (
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Total flow = 728,389.8 

E.L.V = 220,122.3 

NRW Ratio = 

Date : 4/4/2012 - 5/4/2012

Total flow = 728,389.8 (L/Day)

E.L.V = 220,122.3 (L/Day)

NRW Ratio = 30.2%

Tanta Area-3

(Sberbay)

Date : 4/4/2012 - 5/4/2012
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Ave Pressure

Flow [L/m]

Estimated

Leakage

Mahala Area-1

( El Zahraa ) Date : 30 April ~ 1 May, 2012

Total volume [L/day] :208,332

Estimated Leakage volume [L/day] : 92,209

NRW ratio : 44.26%
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Flow[L/min]

Estimated leakage volume[L/min]

Pressure[mbar]

Mahala  Area-2

(Omar ebn abdel aziz)

Total inflow 430,742.1 L/Day

MNF 4:02 , 203.3L/min

Total Estimated Leak volume 

228,007.4L/Day

Estimated Rate of Leak  52.9%
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Estimated

Leakage [L/min]

Pressure

Ave

Mahala EL Kobra : Area-3

( Abo Deraa) Date : 23~24 April, 2012

Total volume [L/Day] 

Estimated Leakage [L/Day] : 

NRW ratio :19.47%

Total volume [L/Day] :112,349.4

Estimated Leakage [L/Day] : 21,874.0

S3.2-3



0

500

1000

1500

2000

2500

3000

3500

0

100

200

300

400

500

600

700

800

1
5

:0
0

1
5

:3
2

1
6

:0
4

1
6

:3
6

1
7

:0
8

1
7

:4
0

1
8

:1
2

1
8

:4
4

1
9

:1
6

1
9

:4
8

2
0

:2
0

2
0

:5
2

2
1

:2
4

2
1

:5
6

2
2

:2
8

2
3

:0
0

2
3

:3
2

0
:0

4

0
:3

6

1
:0

8

1
:4

0

2
:1

2

2
:4

4

3
:1

6

3
:4

8

4
:2

0

4
:5

2

5
:2

4

5
:5

6

6
:2

8

7
:0

0

7
:3

2

8
:0

4

8
:3

6

9
:0

8

9
:4

0

1
0

:1
2

1
0

:4
4

1
1

:1
6

1
1

:4
8

1
2

:2
0

1
2

:5
2

1
3

:2
4

1
3

:5
6

1
4

:2
8

Zefta Area-1

(El Masry)

Flow[L/min]

Leak Rate[L/min]

Press[mbar]

To tal Inflow L/Day,  466,300.2

MNF  3:44 1.46 L/Sec, 87.6L/min

Total Estimated Leak volume L/Day, 122,258.2

MNF: 87.6 L/min, 3:44 , 2795mB

Estimated Rate of Leak 26.2%

MNF: 87.6L/min AM 3:44fl
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Zefta Area-2

(El Masraf)

Flow[L/min]

Leak Vol [L/min]

Press[mbar]

Total inflow 244,281.6 L/Day

MNF 4:36 52.8 L/min, 2721MB

Total Estimated Leak volume 73,192.09 L/Day

Estimated Rate of Leak  35.0%

MNF: 52.8 L/min AM4:36

P
re

ss
u

re

S3.2-4



0

0.5

1

1.5

2

2.5

3

0

1

2

3

4

5

6

1
5

:3
0

1
6

:0
0

1
6

:3
0

1
7

:0
0

1
7

:3
0

1
8

:0
0

1
8

:3
0

1
9

:0
0

1
9

:3
0

2
0

:0
0

2
0

:3
0

2
1

:0
0

2
1

:3
0

2
2

:0
0

2
2

:3
0

2
3

:0
0

2
3

:3
0

0
:0

0

0
:3

0

1
:0

0

1
:3

0

2
:0

0

2
:3

0

3
:0

0

3
:3

0

4
:0

0

4
:3

0

5
:0

0

5
:3

0

6
:0

0

6
:3

0

7
:0

0

7
:3

0

8
:0

0

8
:3

0

9
:0

0

9
:3

0

1
0

:0
0

1
0

:3
0

1
1

:0
0

1
1

:3
0

1
2

:0
0

1
2

:3
0

1
3

:0
0

1
3

:3
0

1
4

:0
0

1
4

:3
0

1
5

:0
0

Flow[L/s]

Leak Volume

[L/s]

Pres [bar]

Zefta Area-3

(Ibrahim Khatab)
(April 2 - April 3, 2012)

Total inflow 180,110.1 L/Day

MNF 2:49 0.265 L/s , 15.9L/min

Total Estimated Leak volume 22,390.0 L/Day

Estimated Rate of Leak  12.4%

MNF: 15.9 L/min AM2:49
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Flow

[L/min]

Estimated Leakage

Vulume [L/min]

Pres Average

 [bar]

Shebeen El Kom Area-1

(Arafa)
(April 17 - April 18, 2012)

Total inflow 228,102.0 L/Day

MNF 4:37 , 49.025 L/min

Total Estimated Leak volume 58,812.2 L/Day

Estimated Rate of Leak  25.8%
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Flow[L/min]

Estimated leakage

volume[L/min]

Average pressure[mbar]

Shebeen Area-2

Abo Agwa

Date :  May, 21~22, 2012

Total flow : 183,881.388

Estimated Leakage : 64,879.2 

NRW : 35.28%         
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Flow[L/s]

MNF [L/s]

Pres[Bar]

Shebeen El Kom Area-3

(Menshat Esam Village)
(March26 - March 27, 2012)

Total inflow 650,097.6 L/Day

MNF 2:51 , 2.12 L/s , 127.2L/min
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Expansion Area 
El Wehda area in Santa Markaz
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Expansion area
Thanawy area in Kafr El Zayat Markaz
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S3.4  NRW 削減の県内普及に係る活動計画 
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1. Introduction 

We have three (3) approaches to tackle non revenue water reduction.  

� Fundamental approach : Distribution analysis to figure out actual condition of 

distribution volume & billed metered consumption 

volume. 

� Supportive approach : Immediate repair of visible and invisible leakage. 

� Preventive approach : Replace old pipes in accordance with plans.  

Figure 1-1 Relation among three approaches for non revenue water reduction 

GAPWASCO has carried out Non revenue water reduction project together with JICA 

experts.  In this project we mainly implemented fundamental approach and supportive 

approach.  As a fundamental approach, we have shared thoughts of necessity of accurate 

GIS map, updated GIS maps, measured flow & pressure for distribution analysis in 

isolated area, and checked accuracy of water meter at each house, and cleaned water 

meter for more accurate measurement.  

As a supportive approach, we have detected and repaired visible and invisible leaks in and 

out of our pilot area. 

After this, prevention is better than cure.  The more important is preventive approach 

which aims hardly causing leaks than supportive approach which is leak detection in early 

stage. 

For leak prevention, replacement of aged main pipes, aged house connections are radical 

measures.  We believe it should be prioritized to replace pipes due to leak occurrences, 

Fundamental 

Approach 

Supportive 

Approach 

Preventive 

Approach 
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not only ages.  And, leak prevention should be forethought consistently when pipe newly 

organized, or renovated for planning and maintaining.  We need to consider real 

condition of past record in each city for the physical loss reduction and leak detection 

activity plan.  Causes of leaks need to be recorded in detail because these causes are the 

key factors to improve our water network to be hardly leak occurs in future plan. 

Therefore, for non revenue water reduction we need to approach in this 3 ways 

“Fundamental approach” “Supportive approach” and “Preventive approach.  

Also, in IWA (International Water Association) reports, they say there are 4 factors to 

reduce non-revenue water, Active Leak Control, Speed and Quality of repair, Pressure 

Control, Review and Revision of pipe materials.  

In addition, leak survey and the repair should not stop just once.  The survey needs to 

conduct continuously and consistently.  After a certain time passage, we are able to 

detect leak again near the repair point.  We call it leak reappearance.  In this plan we 

assume the certain “reappearance time” as 5 years.  The basic idea is to conduct leak 

survey in every 5 years.  We formulate this “5 years plan of NRW reduction activity”.   

Furthermore, this plan should be revised during activities if needed.  At this time this 

plan is not perfectly suited for the situation in Egypt.  It is necessary to upgrade this plan 

with correcting the course of plan or adding some tasks. 

2. Framing of NRW reduction activity 

The frame of NRW reduction activity consists of four (4) main activities.  Moreover, this 

framing is likened to PDCA
1
 cycle.  PDCA cycle is generally important concept for any 

task/business.  General description of each activity is following. 

1) Formulate a Plan : (Plan) 

The plan for NRW reduction activity for GHAPWASCO can be formulated from 

experience of JICA project.  Organization for NRW reduction should be 

established.  And each branch should have their plan including dividing area 

with time schedule. 

                                                        
1
 PDCA : Plan-Do-Check-Act 

Plan :Establish the objectives and processes,   Do :Implement the plan 

Check :Study the actual result,     Act : Request corrective actions 

S3.4-1
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2) Conduct Leakage Survey : (Do) 

Leakage survey consists of several stages.  “Preparation work” before starting 

site survey is necessary.  In addition, establishment of the system for “Safety 

control” during site survey is necessary.  And the surveyors and concerned 

staffs shall conduct leakage survey by proper “Survey Method”. 

3) Report and Evaluate : (Check) 

“Reporting system” shall be developed for analysis and evaluation.  Reporting 

data can be utilized for improvement of strategy on NRW reduction activity. 

4) Improve the Plan : (Act) 

The plan shall be reviewed and improved through actual survey.  There is 

possibility to exist the difference between plan and reality.  Headquarter can 

receive information of problems at the site.  Also the plan can be improved 

through evaluation for more detail and/or additional strategy. 

Figure 2-1 Concept for PDCA Cycle 
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3. Organization for NRW reduction activity 

In order to conduct NRW reduction activity and leakage detection continuously, the 

organization has been established as shown figure 3-1 and table 3-1.   

Figure 3-1 Organization Chart for NRW reduction activity  

Chairman

[Head Quarter] 

- General Manager for NRW reduction 

- Supervisor for NRW reduction 

- Specialist for NRW reduction

[Tanta Branch] 

- Branch manager 

- Manager of leak detection 

- Chief surveyor 

- Surveyor

[Samanod Branch] 

- Branch manager 

- Manager of leak detection 

- Chief surveyor 

- Surveyor 

[Bassyon Branch] 

- Branch manager 

- Manager of leak detection 

- Chief surveyor 

- Surveyor 

[El Mahalla El Kobra 

Branch]

- Branch manager 

- Manager of leak detection 

- Chief surveyor 

- Surveyor

[Zefta Branch] 

- Branch manager 

- Manager of leak detection 

- Chief surveyor 

- Surveyor 

[El Santa Branch] 

- Branch manager 

- Manager of leak detection 

- Chief surveyor 

- Surveyor 

[Kotor Branch] 

- Branch manager 

- Manager of leak detection 

- Chief surveyor 

- Surveyor 

[Kafr El Zayat Branch] 

- Branch manager 

- Manager of leak detection 

- Chief surveyor 

- Surveyor 

[GIS Department] 

[125: Customer 

Service] [Hydraulic Analysis 

Department]
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Table3-1 Job description for NRW reduction activity 

Position Role 

Head quarter General manager for 

NRW reduction 

� Set general strategy 

� Coordinate/facilitate with branches 

� Technical support for leak detection survey 

� Analysis and evaluate the reports 

� Review and improve NRW reduction plan 

� Report the evaluation to the Chairman 

Supervisor for NRW 
reduction 

Specialist for NRW 
reduction 

Costumer

Service ”125” 

� Compile data for customer complaint 

� Report the data to Head quarter 

GIS Department  � Update information of water networks 

� Input the data repair location, etc 

Hydraulic Analysis 

Department

� Analyze piping replace  

� Analyze and study for DMA  

Branch Branch manager � Support the execution for NRW reduction plan 

� Report progress and result to Head Quarter 

Manager of leak 

detection (Network) 

� Supervise leakage survey and repair of leak 

points 

� Report progress and result to branch manager Chief surveyor 

(Area supervisor) 

Surveyors � Execute leak detection survey 

� Make report 

� Input any new data on GIS maps (house 

connections, new water lines, …etc.) 

4. Dividing plan of each branch for 5 years 

(1) General

In the JICA Project, water balance analysis had been conducted in the pilot area in order 

to grasp current NRW ratio and reduction rate.  However, in case that water balance 

analysis is conducted, isolated area for analysis should be prepared and measurement of 

consumption volume is necessary.  On the other hand, there is difficulty to isolate survey 

areas shortly.  Therefore, we basically concentrate leakage detection survey without 

isolation as NRW reduction activity.  House connection survey and the confirmation is 

our main activity for leak detection.  Following figure is basic process for leakage 

detection survey. 

6

Figure 4-1 Basic process for leakage detection survey 

(2) Availability for number of house connection survey 

Availability for number of house connection survey has been found through the JICA 

Project.  House connection survey for around 100 to 300 house connections can be 

conducted for one day by one group.  And one group consists of two (2) staffs at least.  

Following table is case study for availability of number of house connection survey.  

Number of water meter is calculated as one connection has three water meters. 

Table 4-1 Case Study for availability of Number of House Connection Survey 

Case A Case B 

One week 
100 connections 

/ 300 water meters
300 connections 

/ 900 water meters

One month 
400 connections

/ 1,200 water meters

1,200 connections 

/ 3,600 water meters

One year 
4,800 connections

/ 14,400 water meters

14,400 connections 

/ 43,200 water meters

(3) Number of dividing area for each branch 

All the house connections at city and villages in Markaz should be surveyed within 5 

years.  Yearly plan is necessary for each branch and the plan needs to be approved by 

headquarter. 

Preparation 

House connection survey 

Confirmation

Repair 

Leak Report
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At the moment, there is no information about number of house connections.  Therefore, 

we can estimate number of dividing area by population of each branch.  Each branch can 

adjust the frequency and number of house connection survey by number of population.  

Following table is relation between population and number of house connections for each 

branch.  Target number is calculated as the condition that one connection has three (3) 

water meters and one meter has five (5) populations. 

Table 4-2 Relation between population (2009-2010) and number of house 

connection 

No. 
Name of 

Markaz/City

Population 

(2009-2010) 

Target of 

Number of 

Connections 

for 5 years 

Target of 

Number of 

Connections 

for 1 year 

Target of 

Number of 

Connections 

for 1 week 

1 Tanta 1,033,222 68,880 13,780 300 

2 El Mahalla El Kobra 1,110,003 74,000 14,800 300 

3 Bassyon 261,388 17,430 3,490 100 

4 Samanod 320,450 21,360 4,280 100 

5 Kotor 300,077 20,010 4,010 100 

6 Kafr El Zayat 407,462 27,160 5,440 150 

7 El Santa 399,325 26,620 5,330 150 

8 Zefta 479,019 31,934 6,390 150 

Whole of Gharbia 4,310,946    

(4) Dividing plan for each branch 

All the house connections in branch office need to conduct house connection survey in 5 

years.  It is necessary to make a plan to conduct house connection survey in all Markazes.  

Each dividing plan with time schedule and number of customer is attached from next 

page.
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5. Preparation work 

Following preparation work is necessary before staring house connection survey.   

� Formulation team  : 1 team 2 persons or more 

� Necessary equipment : 2 units of Listening stick, 1 Ground microphone 

� Area Information : Printed GIS map, number of customers, area 

characteristics

� Transportations  : Pick up / Van with generator, Vehicle, Motorcycle 

�  ID    : Surveyor ID 

This preparation depends on cases who conduct Drilling Confirmation of leaks. There 

are two cases that headquarter conducts confirmation or branch office conducts 

confirmation.  Recommendation is that branch office themselves will do it because 

the confirmation is the most important point to know the leak itself, leak point, 

estimated leak amount, causes of leaks.  And the branch office needs to evaluate this 

result.

6. Safety Control 

Leakage survey shall be conducted with safety control.  Following safety controls 

should be considered. 

(1) Emergency communication chart 

In emergency case such as traffic accident on the survey, damaging to other utility, 

physical damage for customer, damaging to customer facility, the surveyor shall 

report to branch office by emergency communication system.  The branch manager 

shall report/inform the fact and situation to concern agency.  Therefore, emergency 

communication chart, should include information of the concern person of branch 

office, Police Station, Hospital, Electric Company, Gas Company, and so on, shall be 

prepared at each branch and report it to head quarter. 

(2) Communication with other agency 

In order to conduct the survey properly, permissions or processes for survey might be 

necessary.  

a) For excavation the trunk road with pavement 

In case of excavation for trunk road with pavement, it might be required for 

permission by governorate or police.  Before excavation, the branch office shall 
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start a procedure properly, if required. 

b) For confirmation the location of other utility 

There are other utilities under the ground.  When excavation is started, the 

branch office shall check the location of other utilities.  In case other utilities are 

located near the water pipe or excavation area, especially high voltage electric line, 

the branch office shall contact other utility company.  And excavation should be 

conducted with permission or observer of utility company.   

c) Other cases 

If there is other case, it should be considered. 

(3) Safety management on survey 

a) Surveyor ID 

The surveyors should have and keep their surveyor ID.  In case customers ask 

their position on the survey, they shall show their ID to the customers. Moreover, 

the surveyors shall show their ID to the customer, when the surveyors needs to 

enter customer’s house for the survey. 

b) Traffic control 

The surveyor shall manage traffic control under his survey in order to keep safety 

for themselves and residential neighborhood.  When the surveyors conduct 

confirmation and excavation, it shall be taken care for traffic situation. Especially 

on the truck road, we recommend that excavation area shall be barricaded with 

sign board or pole and watchman. 

7. Survey Method 

STEP-1: House connection survey 

1) Write down connection point to GIS map 

2) Listen at house connections, meters, valves, fire hydrants, fittings using Listening 

Stick. 

- No sounds at all, then no leak nearby. 

- If there are similar sounds to leak, please close stop valve on house connection, 

and stop valve near meter to stop using inside of house.  After closing valve, if the 

sound remains, check and count the house connection as "suspect point" or "similar 

noise".

STEP-2: Confirmation 

10 

Plan-1; Until equipment ready (Confirmation with Head quarter) 

1) For the time being, leak detection team will ask "Ground Mic-ing, Correlation and 

Drilling Confirmation and Correlation" to Head quarter staffs. 

- After detected 5 points or appreciate points of similar noise at house connections, 

contact head quarter staff for Ground Mic-ing and drilling confirmation.  

Timing of contacting might be fixed by monthly.  This depends on branch 

number of suspected points or availability of head quarter.  Therefor this matter 

shall be studied and evaluated after start activity. 

(We strongly recommend that surveyors themselves of branch office will conduct 

Ground Mic-ing instead of head quarter staff.  Because this Ground Mic-ing & 

confirmation is the most important task for leak detection.) 

2) After making an appointment with head quarter staff, surveyors of branch staff 

conduct Ground Mic-ing between line over the house connection to expected 

connection point to main line (ferrule). 

- Using ground microphone, listen every 50-60cm.  Do not adjust volume and 

listen for 5-10 seconds only for confirmation of difference of the sound. 

- When loudest, then directly over leak.  Use visible display (LED meter, dial 

meter) in last 40-80cm when "loudest" is heard to determine. 

- There is a case that the loudest point which is not right above the point of water 

leak, depending on conditions in the ground and the road surface. 

3) After marking the leaking point on the ground, make a hole at the marked point by 

use of the Electric Hammer Drill and Boring bar and then, insert the Listening Stick 

in to the hole so as to final Pinpointing.  And use listening stick to confirm if there 

is a leak sound from leak itself and water from the leak itself to the listening stick.  

- In order to avoid damage to water line, please listen to the sound of pipe fitting 

near the drilling or boring point by listening stick. 

- When drilling or use boring bar, need to report other buried utility company to 

avoid damage to the other buried cables or pipelines. 

4) In case direct excavation without checking by Boring bar will be proceeded, refer to 

STEP-3.

S3.4-3
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Plan-2; After equipment ready (Confirmation by branch office) 

- Procedure for confirmation is basically same.  Branch office directly conducts 

the confirmation work. 

STEP-3: Repair 

1) Firstly, report the confirmation result to the customer before excavation. 

2) Excavate the suspected point by confirmation.  In case permission of excavation is 

necessary, branch office shall start predefined process for excavation. 

3) Safety control such as traffic control shall be kept during repair.  (Refer to “Safety 

Control”.)

4) Record about the leak point.  (Refer to “Reporting System”.) 

5) Take photos before repair about leak point, situation of leaking, etc. 

6) Try to measure leak volume by tank with time watch.  

7) Repair the leak point immediately after recording. 

8) Take photos after repair about repair method, repair condition, etc. 

9) Report to customer. 

8. Reporting System 

We strongly recommend making a leak report template for reporting.  “Monthly leak 

survey report” and “Report of leak repair” of each Branch periodically shall be submitted 

to head quarter with statistical analysis or ideas to improve pipe condition (reduce 

leakage) with approve by branch manager.  

(1) Monthly leak survey report 

Monthly leak survey report should be involved following items at least. 

a) Quantity (Data collection) of visible leak mobile work by patrol or report from 

residents 

It will be summarized for “Report of Leaks repair for visible”. 

b) Quantity (Data collection) of planned work (leak survey)  

When, who, where, how, how many house connections conduct, how many house 

has suspected, and so on.  It is summary of “Report of Leaks repair for 

un-visible”.
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c) Statistical analysis of cause of leaks by each Branch 

Analysis can be conducted from the data, priority for replace pipes, upgrading of 

house connection, appropriate water meter condition and easy access water meter, 

and so on.  It is necessary to feedback leak records for more reasonable and 

manageable pipelines. 

(2) Report of Leaks repair for visible and un-visible 

Leak repair detail such as point of leak, repair date, repair time, pipe material, age (old), 

condition (wet, dry), pressure, estimated leak amount should be recorded by the person in 

charge of repair. (not only survey team)  Recording format shall be distributed and be 

applied to all branches. 

9. Analysis and Improvement of the Plan 

It is necessary to analyze and evaluate the result of the survey.  Through analysis and 

evaluation, the plan can be improved more accrual and more ideal.  There are many 

factors for evaluations.  Followings are examples and ideas for evaluation and 

improvement of the plan.   

� Compile and evaluate the analysis by branch office 

� Analyze the relation between number of house connections on survey and 

customer’s number 

� Analyze the category of leak cause and leak condition 

� Analyze the estimate leak volume 

� Analyze the water balance analysis, if distributed water is measured 

� Analyze the next priority survey area 

� Share above analysis to Hydraulic Analysis Department for their study 

� Share leak point to GIS department and request to input data to GIS 

� Study new strategy for leak survey 

� Study making pipe replace plan 

10.Recommendations

(1) Upgrade of GIS data for house connection 

When the surveyor conduct the house connection survey, the surveyor checks the 

location of house connections on the prepared GIS map, as described on the section 7 

“Survey Method” Step1.  This information shall be utilized in the future.  For first 
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Step, location of house connections should be transferred to GIS department and GIS 

data should be upgrade for this information.  In case 400 connections per one month 

per branch will be checked, the information of 3,200 connections is required to input 

to GIS for each month.  10 working days per one staff for inputting the information 

for 1,600 connections can be applied.  This case needs two staffs for inputting.  

There is no difficulty. 

(2) Flow measurement at isolated area 

As mentioned before, there is difficulty to make isolated area.  However, the isolated 

area in somewhere already exists.  For example, some satellite village has one well 

station and closed network.  In such case, we recommend to install flow meter in the 

well station without making chamber to escape spent the external cost.  And the 

surveyor can receive the support from water meter readers to survey the water 

consumption same as JICA Project.  Or, the branch office can estimate the 

consumption by bill.  And we recommend the analysis for water balance before 

repair and after repair as pilot area. 

(3) Establishment of DMA (District Metering Area) 

In order to measure NRW ratio (or the amount of lost water), DMA should be 

established, and NRW ratio can be calculated in each DMA after measuring the 

distribution volume and consumption amount. Also DMA is a system which can 

continuously monitor the change of the amount of flow in one area, so the sudden or 

the big change of flow can be noticed easily, and then action can be taken. The size of 

the area should not be less than 3,000~5,000 costumers, which will be around 1~2 

KM�, according to IWSP experience which is supported by EU. GIS maps with 

correct information of main & branch lines with the type and diameter and valves 

location are required. Hydraulic analysis should be conducted to maintain the same 

pressure at each DMA. Valves condition should be checked and zero pressure test 

should be conducted to confirm isolation of the area, and maintain valves if needed.  

(4) Water balance analysis by balk meter and bill 

Water balance analysis helps staff to evaluate the amount of lost water which were 

saved by the leak detection activities. We can know the measured consumption 

amount through the bills of costumers, and we can know the distribution volume 

through the flow meters in each DMA. Through these steps we can grasp the amount 

of lost water before leakage survey. After conducting the leakage survey, we can 
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repeat the same steps to know how much reduction of NRW we could reach. 

(5) Patrol system by mobile work 

This system is important to check the general situation of visible leakage and 

commercial loss, such as illegal connection in the branch, and also it builds trust 

between costumer and water company. This system is a visual monitor for NRW 

reduction and general situation of water quality. Some customers can be interviewed 

for such information. Staff of water company should check by eyes the streets 

conditions in a patrols during the day, and then report the repair of leakage to head 

quarter. 

(6) Periodical technical meeting for NRW teams in branches 

In order to evaluate the result of leakage survey conducted by branches, periodical 

technical meeting is required. This meeting can improve communication system 

between branches, and between branches with head quarter. This meeting also is 

useful for sharing experience and problems, and suggest solution based on all 

branches experience (one branch can share problem, and other branch can solve it 

according to its experience). 

(7) Leakage reduction through pressure control 

Reducing excess pressure in the main distribution lines will contribute to reduce the 

water loss volume through leakage and reduction of frequency leakage. Controlling 

pressure can be applied by several methods, such as: (Pump control, throttled line 

valves or automatic control valves). Before water company decides to reduce pressure 

in order to reduce the leak amount, it is very important to compare between the 

expected water loss volume to be saved, and the customer satisfaction. Because 

customer satisfaction might be effected by the reduction of the pressure, as well as 

customer consumption. This procedure should be conducted many time (try and 

error) to reach the proper pressure that can save water loss, and does not affect the 

customer satisfaction. 
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Water Leaks Create Different 

Sounds 

SOUNDS FROM WATER LEAKS: 

TRANSMISSION THROUGH PIPE 

WALLS AND SOIL, FACTORS 

THAT IMPACT SOUND 

TRANSMISSION 

1. Pipe resonance (vibration)from 

oriffce noise 

2. Water inpact on surrounding soil  

3. Water circulation and flow in soil 

cavity 

Sound Intensity Increases with 

Water Pressure 

Various Pipe Materials Transmit 

Sound Differently 

Higher Frequencies are More 

Attenuated (Absorbed) in Soil 

than Lower Frequencies 

What Affects Leak Sounds & Our 

Ability to hear them 

Water Pressure in Pipe 

Type of pipe material and pipe 

diameter 

Soil Type and Soil Compaction 

Ground Surface for microphone:  

concrete versus sod 

Extraneous noises: wind, 

highways, buildings, machinery 

Water Leak Surveys and Water 

Leak Pinpointing 

1. Water Leak Surveys 

- Listen at hydrants, Valves, meters, 

curb stops, and other exposed 

sections/fittings.

- No sounds at all: then no leak 

nearby. 

(LEAK SURVEY at Meters)  

2. Water Leak Pinpointing 

- Only after performing surveys. 

- Between two loudest fittings 

(hydrants, meters, etc.)  

- Directly over top of line 

(Water Leak Pinpointing) 

What are Sounds of Leaks Like 

1. Good water pressure, corp leak or 

small leak: “hiss” 

2. Good water pressure, main break 

or big leak: “whoosh” 

3. Very close to leak (15-20 feet 

during pinpointing): rapid “thumping” 

noises of water against soil in cavity 

or ”clink, clink” of small stones 

bouncing off pipe.  

4. Water splashing on the pipe: may 

be close to leak or may be water 

traveling along pipe for long 

distance. 

5. Orifice pressure reduction/pipe 

resonance noises (i.e.,”hiss” or 

“whoosh”) ; always very constant.  

6. Intermittent and on again/off again 

noises: not a leak. 

7”um and ringing”: transformers, 

motors, or gas lines. 

8. “Click, click, clik”: meter turning 

(not a leak) 

Advantage of an Accoustic Leak 

Detector 

1. Not too expensive 

2. Maintenance free and pretty 

reliable (Don’t drop the sensor!). 

3. Pretty easy to operate 

4. Can be used inside of buildings for 

leaks inside of walls and under floors 

(turn off HVAC system and other 

building noises). 

5. Almost never wrong: where leak is 

loudest is almost always where leak 

is located. 

6. Last for many years: 10-15 years 

life expectancy. 

Disadvantage of Accoustic Leak 

Detector 

1. Practice required to lean leak 

sounds and techniques. 

2. Maximum depth for pinpointing: 1 

to 1.5m for pinpointing: 

3. Pinpointing over soft or grass 

cover more difficult. 

4. Pinpointing sometimes possible 

only at night 

How to Water Leak Detection 

A1-2 

 

Water Leak Surveys: How to do 

them?

For most complete surveys, listen 

at EVERY curb stop, meter, 

hydrant, valve, etc.

For iron and steel lines, listen at 

hydrants or Meters every 100 to 

200m. 

For AC pipe, listen at hydrants and 

at a curb stop/meter between them 

(max distance between points: 

100m). 

For 13mm to 150mm PVC pipe,  

Max distance between points 150m 

For 150mm and larger PVC pipe,  

(Max distance between points 100m) 

When listening at curb stops/meter 

boxes, pick side of street with 

shorter length services. 

(Listening at Meter by FSB-8D) 

No Leak Sounds? Then No Leak 

Neaby 

Water Leak Pinpointing: How to 

do it 

Mark water line with pipe locator 

between two loudest locations (curb 

stop, hydrant, valve, etc.) 

(Pipe locator Induction Method) 

(Direct Method Transmitter Setting) 

Use Ground plate for street surfaces, 

sidewalks and concrete slabs. 

Use pointed red or boring bars (push 

rods) in soft dirt and grass covered 

areas. 

Listen every 3-5 feet. Do not adjst 

volume and listen for 5-10 seconds 

only. 

(Pinpointing) 

Stay directly over the pipe or the 

exact same distance on either side. 

When loudest. then directly over 

leak. 

Use visible display (LED meter, dial 

meter) in last 5-10feet when 

“loudest” is heard to determine. 

(VISIBLE DISPLAY in Detectors) 

(LOUDEST POINT) 

CONFIRMATION SURVEY 

(Confirmation by Hammer Drill) 

(Confirmation by Boring bar) 

NECESSARY EQUIPMENT 

Listening Stick, FSB-8D 

Pipe & Cable Locator PL-960 

Hammer Drill 

Boring Bar 1.0m 

More advanced Leak Detection  

(Leak Noise Correlator LC-2500)  
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FFlow meter  

  

A2-a-2 

 

 

Tokyo keiki UFP-20 

Clamp-on

Transducer

Principle of  “Transit Time”

Time difference:  with flow (black�) and against flow (red�) = velocity (v)

Flow volume (Q) = cross section area (A) x velocity (v)

Q = A x V

 

 

DATA LOGGING 
& Transfer

Auto-name filer by CSV format

Any interval can be set 
& Easy synchronizing Totalize

Easy copy to USB memory

 

Choose Instration Wizard 

Easy Interface

Installation Wizard” makes you easy input by Interactive menu.
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Parameter Setup and Operation 

1. Pipe information input 

aa. Exact pipe diameter (mm) or circumference (mm) 

bb. Material specification or sonic velocity 

cc. Pipe wall thickness (mm) 

dd. Lining material specification (if any) 

ee. Lining thickness (if any) 

 

2. Liquid specification input 

or sonic velocity input) 

3. Transducer type input and installation geometry 

4. Mount transducers on pipe 

55. START MEASURING ! 

 

Thickness measurement available. 

 

Receiving Echo Monitoring

Transmitting Receiving

Visual confirmation that 

receiving echo is “good”.

 

 

Appropriate Location  for Measuring

[Refer to JEMIS 032-1987 ]

L 10D10D
or

more

Probe

L 5D

10D

or more

L 50D

10D

L 10D

L 30D

D

0.5D

L 5D

Upstream straight pipe length Downstream straight pipe length
Structural

condition

90°bend

T shape joint

Increasing

Diameter

L 5DL 10D

L 30D

Flow Control at upper side

L 10D

Control

Valves

Reducing

Diameter

Flow Control at lower side

L 50D

Stop Valve

Chuckvalve

Pump

D : Pipe Diameter

Recommended installation 

points are…
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PPressure Logger  
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Textlog I & II Configuration 

Software Manual 

 

Software Version 4.0 Beta 

April 11 
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GGround Microphone  

  

A2-c-2 

 

 

HG-10AII manual, 

Set up. 

Insert the headphone plug into the Jack located at the upper side of Amplifier. 

Connect the sensor (Pick up) cable with the connector located at the lower side of Amplifier. 

Wear the headphones and amplifire with waist belt. Otherwise wear the Amplifier by use of its 

Sholder belt. 

 

To check each action 

*Push the key of power switch. 

CAUTION: In this case, the plug of Headphones is required to be inserted into the Japck. Othewise, 

the Power Switch does not work. 

*Push the key of BATT and confirm the residual power 

CAUTION: When the METER does not deflect into the BATT Line, change all Betterries (6 pieces of 

1.5Volt Battery) 

* Turn the Volume Control Knob to its minimum 

*Wear the headphones and put the sensor (Pick-up) on the ground surface. Then push the Mute 

Switch Button and turn the Volume Control Knob clockwise for listening to ground noise. 

Try to push the Filter Selecting Keys I.E. one Key in the Low Frequency Band  Keys and another 

Key in the High Frequency Band Keys so as to confirm if the Filters are working well. 

After confirming the above actions in good condition, work at the detection of water leak.   

 

How to change battery 

Insert the headphone plug into the Jack of Amplifier. 

Push the Power Switch Key ant then the BATT key. 

Confirm if the METER deflects into the Red Line of BATT. If it does not deflect so, change all 

batteries right away. 

Turn up the Locker Plate and detach the Battery Case Cover. 

Change all batteries together (6pcs.) 

CAUTION: When the HG-10AII is not used for a long time, keep it without Batteries. 

 

How to detect leaks,(1) 

Wear the HG-10AII Leak Detectors by waist belt or shoulder belt. 

Walk along the buried pipeline and look for a point sounding a quasi-leak. 

The maximum point sounded on the ground surface indicates the leak existed right under the ground 

as shown by the figure 

Read the maximum METER deflection by listening to the maximum sound through the headphones 

so as to determine the point of leak from the ground surface. 

A2-c-3 

 

 

How to detect leaks (2) 

The sound volume listened through the headphones should be adjusted lowerly. The lower sound to 

ears to minimizes fatigue and makes the operator easier to listen to leak sounds. 

CAUTION: The bigger sound through the Headphones makes the operator difficult to listen to the 

traffic noise and waning voice. It may cause a hard of hearing. 

CAUTION: The Mute Switch is required to be operated after placing the sensor (pick-up) on the 

ground so as to avoid the disagreeable noise to ears. 

The filter Function consists of 9 conbinations. The nine Filter Combinations enable the operator to 

thell the fine difference of leak sound caused by the material of pipe. 

 

Filter Band width meeting the material of Pipe. 

Each pipe generates its own leak sound within a certain range of frequency according to the material 

of pipe. The following example would be convenient to know the filtered width. 

 

 100Hz 200Hz 400Hz 600Hz 800Hz 1200Hz 

Main CIP       

Main PVC       

Service PVC       

GP       
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AAcoustic rod 
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Listening stick LS-1.0m / LS-1.5m.

And how to find leaks. 

USE

Fuji Listening stick is a high grade 

mechanical listening stick benefiting 

form an acoustic resonant chamber 

for noise amplification. This is 

particularly suitable for water supply 

pipes made of PVC and polyethyle 

WARNING

Do not swing around this listening 

rod to avoid personal injury. 

CAUTION

Do not use this listening rod for a 

purpose other than water leak 

detection.

This rod is not waterproofed device. 

Do not immerse it in the water until 

ear-pad. And do not use it in the 

heavy rain. 

How to USE 

Light fit the tip of the Listening 

rod to meters, stop valves, water 

taps, and fire hydrants . Attach an 

ear to an earpiece of acoustic 

resonant chamber to listen to the 

leakage noise from the valves. 

HOW TO FIND LEAKS 

“Surveying” is the term applied to 

listening for water leaks when there 

is no obvious evidence, like water 

flowing on the street. Every hydrant, 

valve, and service line is a possible 

location to hear the sounds of water 

leaks: 

Since the sounds travel on the pipe 

walls better than through the soil, 

always listen at the hydrants, valves, 

and meters first. As you get closer to 

the leak, the sound gets louder. 

Finally, decide which two of these 

locations are the loudest. Now you 

are ready for “Water Leak 

Pinpointing.” 

“Water Leak Pinpointing” is the term 

applied to the process of pinpointing 

the exact leak location. For Acoustic 

Leak Detection, the exact leak 

location is usually the spot where the 

leak sounds are the loudest:

To find this spot, the listener must 

carefully mark the location of the 

water line on the street after locating 

it exactly with a pipe and cable 

locator. Usually, the piping between 

the valve or hydrant with the loudest 

sound and the valve or hydrant with 

the second loudest sound is the 

section of the line that needs to be 

marked. The section must be 

accurately located and marked on 

the street in order for the listener to 

consistently listen directly over the 

pipe.  

The listener moves the ground 

microphone 3 to 4 feet each time in 

the direction of the water line, 

listening, and moving closer to the 

water leak. While the listener is 

moving, he does not adjust the 

volume control, since the volume 

control must be held constant in 

order to make accurate comparisons. 

When the listener is very close to the 

leak, it may be impossible to decide 

based upon the user’s hearing alone 

whether the leak is in one spot or in 

a spot 3 to 4 feet away. When this 

occurs, the listener must study the 

visible display (meter) to see if the 

signal is slightly stronger at one 

location than at another location. 

A2-e-1 

 

 

DDigital sound detector 

 

  

A2-e-2 

 

FSB-8D manual 

Fuji FSB-8D sound bar is capable of judging water leakage by detecting minor vibration tone. By 

amplifying it and by then comparing the detected tone reference based on the sound and numerical 

value information. It is particularly suitable for water supply pipes made of PVC and polyethylene.  

 

1. How to set up. 

(1) Connect the sensing bar to the main unit. 

(2) Insert the headphone plug into the headphone jack of the main unit. 

(3) Locate the intermediate point of the volume control dial at the mark. 

 

2. Replacement of Batteries 

If the battery capacity is short, a battery mark begins to flicker in the left lower part of the display 

screen when the ON/OFF switch is pressed. Replace the batteries with new one in such a case. Use 

two alkali dry batteries (LR6) Positively mount the battery cover.  

 

3. How to USE 

(1) Light fit the tip of the contact rod to a meter, water tap or the like, then press the power switch. 

(2) The magnitude of the vibration is displayed ont eh LCD, the vibration sound can be heard through 

the headphone at the same time. The power is OFF when the ON/OFF switch is released. 

 If the OUT OF RANGE mark ( ) flickers in the left upper part of the display screen, it means that 

the set display level is exceeded. Open the battery cover and lower the SENS switch by one step. 

If the volume is excessive, turn the volume control counterclockwise. If the volume is too small, turn it 

clockwise. 

The numerical value displayed will remain unchanged, even if the volume control is turned 

 

4. SWITCHING THE SENSITIVITY 

The SENS switch is of three (3) positions. It is used for attenuating the signal by a certain value of 

output. [The initial setup is Large Midium : The signal level is about 1/10 of that Large, Small: 

The signal level is about 1/100 of that Large . 

 

The LCD displays the output level by numerical value of 00-99.  

When the output level exceeds 99, OUT OF RANGE marke ( ) in the left upper part of the display  

by sliding the SENS the amplifier by sliding the SENS switch rightward. 

 

The numerical value displayed in the flickering stereis not an actually measured level value. 

When the displayed value is of one digit, increase the degree of amplification of the amplifier  

When the displayed value is of one digit, increase the degree of amplification of the amplifier by 

sliding the SENS switch leftward.  

A2-e-3 

 

SENS SWITCH AND VOLUME CONTROL 

The volume is separated from the display circuit so that the numerical value displayed on the LCD 

will not change when the volume control is tuned. The SENS switch is linked with volume and 

displayed value change simultaneously when the switch position changes.  
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Pipe and cable locator

A2-f-2 

PIPE & CABLE LOCATOR PL-960 
The Fuji-Tecom 

PL960 locator is 

a very user 

friendly tool with 

a short learning 

curve for both 

the experienced 

operator and beginner alike. Display prompts 

and the default mode on start-up ensures fail 

safe and easy operation with virtually no 

confusion. 

The PL960 is equipped with both a single coil 

and a differential coil antenna to locate all 

continuous metallic utilities. 

The PL960 operates at 83 kHz, 27 kHz and 

334KhZ as well as Passive Radio mode 15-25 

kHz.

The receiver has a graphic display, numeric 

display and audio output for easy detection 

interpretation. 

The Unique Receiver Depth shaft gives 

extremely accurate depths, automatically 

calibrating the tool with each depth reading 

taken. 

The Accurate Current Measurement display 

feature ensures consistent accurate tracking of 

lines in close proximity to each other. When 

detecting in the direct mode, the receiver can 

be as close as a metre from the transmitter and 

accurately locate a line. The transmitter can be 

twenty metres off parallel utilities and the 

receiver still effectively detects the utility 

without distortion. 

The LCD display and function keys are 

intuitively laid our making the locator very quick 

and easy to use. 

A patented (expired) differential antenna 

permits 

accurate

tracking of 

undergroun

d metallic 

utilities over 

long

distances. 

The easy to 

read meter, 

simple controls, direct connect or inductive 

mode, all make this the ideal instrument for the 

field. 

What is a Pipe Locator 

Operation Principal 

As a transmitter emits electromagnetic waves, 

a magnetic field is generated. 

If a metal pipe or a cable is laid within the 

magnetic field, induced current (signal current) 

is produced and flows through the underground 

metal pipe or cable according to the principle of 

electromagnetic induction. Then, a receiver 

picks up the magnetic field generated by the 

subsurface metal pipe or cable. The location 

and depth of the subsurface pipe or cable is 

located by the angle of the magnetic force 

concentrically generated by the metal pipe and 

the strength of the magnetic field. 

(Direct Mode) 

Detects “poor ground” at the transmitter. 

A2-f-3 

Induction Mode

“Peak” mode is useful so as to obtain a higher 

accuracy in locating and measuring the depth 

of buried pipeline. The differential antenna 

mode is used for this Peak mode. 

“Peak” mode, for a greatest accuracy & depth. 

It indicates the location of pipeline by the bar 

graph and the Numerical Value as shown by 

the above. 

Take the interval of 5m or more between the 

transmitter and receiver. (Induction Mode) 

Inductive clamp is useful to locate the power 

cable. 

*The PL-960 Traces ANY continuous metal, 

such as iron, steel, copper water lines, gas 

lines, tracer wire by plastic pipe, telephone/TV 

cables, copper & aluminium wire, conduit and 

Power Lines whether energized or not. 

FUJI METAL LOCATOR

F-90M

INSTRUCTION MANUAL

Instruments for the location of underground utilities and water leaks.
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1. WARRANTY

The warranty period is one year after the day when you have purchased the F-90M

Locator from a Fuji distributor.

The Warranty Card attached to each F-90M Locator is indispensable when you will

have the maintenance service in the future. You are required to keep it carefully.

When your F-90M Locator is malfunctioned during your ordinary use in site, you can

have it repaired at free of charge within the warranty period.

You are suggested to send the malfunctioned F-90M Locator to a Fuji distributor without

delay within the warranty period. In that case, you are suggested to mention the defective

condition clearly preferably in writing.

After the warranty period, we or our distributor take the liberty to require the charge

incurred to repair your F-90M Locator.

���*��-

2. CAUTIONS

When you will operate the F-90M Locator in a survey site, you are required to keep the

following matters strictly so as to use this Locator in a safety way.

.................................................................................

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.................................................................................

* You are suggested to operate the F-90M Locator in the site where your assistant or

a guard can assist you enough to take the safety measure to traffic accident. Such as

the work protecting yourself from accident is required to be carried out under your

own responsibility.

.................................................................................

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.................................................................................

* When you will operate it in the rain, the rain will sink into the Amplifier Housing

and cause a malfunction.

.................................................................................

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.................................................................................

* When you have given a strong shock to it, you are suggested to have it checked by

our distributor. Otherwise you are suggested to send it to use here in Tokyo

3

CAUTION (1)

When operating the F-90M Locator, pay your special attention to the surrounding

circumstances in site. 

CAUTION (2)

The F-90M Locator has not the structure of waterproof. Do not operate it in the

rain.

NOTE : The Antenna Disc and the part of adjusting Pipe Length are the waterproof.

CAUTION (3)

The F-90M Locator has not the structure of shockproof. Do not drop it on the

hard ground.

���*��
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3. STRUCTURE OF F-90M LOCATOR

Fuji Metal Locator Model : F-90M ............................................................

Soft Carrying Case ................................................................................

English Operation Manual .......................................................................

1

1

1

���*�	S3.4-14



4. NAME OF PART AND FUNCTION

1 Speaker

The maximum speaker sound indicates the

location of object right upon it.

2 Re-set Switch

It controls the oscillation level to an object.

3 Headphone Jack

4 Amplifier Housing

5 Power and Sensitivity Control Switch

It switches ON and OFF and also controls the

Sensitivity.

6 Indicator Meter

It indicates the residual battery power and the

location of a buried Metallic Object.

7 Battery Cover

8 Length Adjustable Pipe

It adjusts the length to meet the requirement

of operator.

9 Stopper

It fixes the pipe length.

10 Antenna Housing

It is the Waterproof Housing and has the

Antenna in it to locate an object.

5

1

2

3

4

5

6

8

9

10

7

(Fig. 1)
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5. EXAMINATION BEFORE USE

When you are using the F-90M Locator in a site,

check the battery power and the sensitivity to an

object.

(1) To Check the Battery Power.

The battery power can be ckecked by the

following way.

Switch ON by turning the Knob 5 clockwise

to the mark ON "BATT" and confirm if the

Meter Needle will move into the red line of

BATT as shown by the figure 2. When the

Meter Needle does not move into the red line,

exchange it with the new Battery

(2) How to exchange the Battery.

Turn the Knob on the Battery Cover shown

by the figure 3.

Pull out the used Battery as shown by the

figure 4 and exchange it with the new Battery.

(Fig. 2)

(Fig. 3)

(Fig. 4)

0 10
2

4 6
8
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(3) To check the sensitivity to an object.

When you are using the F-90M Locator,

check the sensitivity to an object.

Switch ON and then push the Re-set Switch

Button.

(CAUTION)

In this case, pay your special attention to the

fact that there is no Metallic Instrument or

something near the Antenna Disc of F-90M

Locator.

Try to bring a Test Piece to the Antenna Disc

of F-90M Locator and confirm when the

F-90M Locator will sound to the Test Piece.

Prepare a Test Piece such as a Coin and

confirm in which distance the F-90M Locator

will sound or show the maximum Meter

Needle deflection.

Test Pieces.

(1) The Copper Test Piece of 25mm diameter

and 1.5mm thickness.

In this case, the F-90M Locator will sound

when the Test Piece is brought close to the

Antenna Face within 10cm or so. You can

confirm the good condition of F-90M

Locator

(2) The Aluminum Test Piece of 20mm diameter

and 1.5mm thickness.

In this case, the F-90M Locator will sound

in the distance of 6cm.

7

(Fig. 5)
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6. HOW TO OPERATE THE F-90M LOCATOR (1)

Extend the Telescopic Shaft up to the length so

that the Antenna Disc will come to the hight of

your ankle when you have carried the F-90M

Locator in your hand.

The above length of Telescopic Shaft is suitable

for operating the F-90M Locator on a site for a

long time and minimize fatigue.

Hold the Telescopic Shaft with your hand and

turn the part Amplifier clockwise unitl it will

stop as shown by the figure 7. The F-90M Locator

is set up for the operation in site.

When you have adjusted the hight of F-90M

Locator to meet your operation, fix the length of

Telescopic Shaft firmly. The figure 8 shows how

to loosen the Length Adjustor 9 shown in the

NAME OF PART AND FUNCTION.

(Fig. 6)

(Fig. 7)

(Fig. 8)
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7. HOW TO OPERATE THE F-90M LOCATOR (2)

Turn the Power and Sensitivity Control Switch

5 as shown by the figure 9 clockwise up to the

mark "ON" or "Hi" or "Lo".

"ON" is the Middle Sensitivity.

"Hi" is the High Sensitivity.

"Lo" is the Low Sensitivity.

Turn the Knob 5 to the mark ON "BATT" and

check the Battery Power by confirming if the

Meter Needle will move into the red line or not.

(CAUTION)

When the Meter Needle has moved into the red

line, the Meter Needle returns the left side

automatically after 4 Second indication of the

residual battery Power.

Push the Re-set Switch 2 and set up the F-90M

Locator to the position for locating an object.

(CAUTION)

In this case, keep the Antenna Disc at the position

higher than 30cm to the ground surface and

confirm the fact that there is no Metallic Obstacle

near the F-90M Locator. The Metallic Obstacle

causes to reduce the Sensitivity of F-90M Locator.

Move the Antenna Disc as if it will sweet the

ground surface by keeping the interval to the

ground surface as shown by the figure 11.

When the Antenna Disc has came right upon a

Metallic Object, the sound signal becomes the

maximum and the Meter Needle deflects widely

to the left side in its maximum. Those maximum

sound and Meter Needle deflection show the

point right upon the object to be located.

9

(Fig. 9)

(Fig. 10)

(Fig. 11)
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8. CUSTODY OF THE F-90M LOCATOR

When the F-90M Locator is not used for a long time, it is required to be kept in the

following ways.

(1) Check the structure of instrument including its instruction manual. The instruction

manual will be needed someday in the future for a good operation.

(2) Detach the Battery when the F-90M Locator is not used for a long time. The Battery

solution may possibly cause a trouble of component.

(3) Do not keep the F-90M Locator in the moistured place.

���*���

9. CARE AFTER THE USE OF F-90M LOCTOR

(1) Wipe off the rain or soil before the custody of F-90M Locator.

(2) Do not use its exclusive Carrying Bag to keep or carry the othre instrument or

thing.

11
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10. FOR A SUCCESSFUL OPERATION IN SITE (1)

(1) To adjust the sound volume of Speaker.

The sound volume of Speaker can be adjusted

by means of turning the Speaker Cover as

shown by the figure 12.

On the other hand, the sound signal can be

listened with the Headphones. In this case,

the Speaker does not sound.

(2) How to locate the central point of object.

Move the Antenna Disc toward the directions

of right and left and then back and forth as

shown by the figure 13. The peak point of

sound signal obtained by the above two

Antenna movements indicates the central

point of object.

(Fig. 12)

(Fig. 13)

(Maximum Sound)

(Minimum Sound)
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(CAUTION)

When the peak point of sound signal is larger

as shown by the figure 14, lift up the Antenna

Disc higher as shown by the figure 15 and

repeat the Antenna movements from right to

left and then from back and forth. In this case

the Sensitivity is required to be adjusted to

"Lo" position.

(3) Sensitivity Adjustment.

The maximum sensitivity can be obtained

from the following examples.

The test piece is the case of size in 100mm

diamenter.

"ON" position = 30cm or so.

"HI" position = 40cm or so.

"LO" position = 15cm or so.

13

(Fig. 14)

(Fig. 15)

���*���

14

11. FOR A SUCCESSFUL OPERATION IN SITE (2)

(4) How to operate the Re-set Switch.

The Re-set Switch is used when the point to

locate was changed to other or when it takes

time to locate on a same point on the ground.

When the F-90M Locater is operated on the

damp ground or lawn, it will have the case of

being influenced by damp. In that case, the

Re-set Function will display its good effect.

(CAUTION)

The Re-set Switch has the special function

to fix the sensitive level to an object. The

F-90M Locator detects only the object which

has the strong reaction higher than the fixed

sensitive level of F-90M Locator.

(Fig. 16)
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12. TROUBLE SHOOTING

When the F-90M Locator malfunctioned during its work in site, the follwing Trouble

Shootings are recommended.

(1) When the power Switch does not work.

a) When the F-90M Locater was stowed away, have you detached the Battery    

b) Have you checked the residual battery power    

c) Have you confirmed the polarity of Battery    

(2) The F-90M Locator does not react to the Metallic Object.

a) Have you confirmed the residual battery power by reading it on the Indicator

Meter    

b) Have you used the Re-set Function after switching on    

(3) The F-90M Locator is weak in sensitivity.

a) Have you checked the residual battery power    

b) Have you operated the Re-set Function by means of avoiding the metallic

facilities or equipments near the F-90M Locator    

(4) The F-90M Locator reacts in any place.

a) Adjust the sensitivity with its Control Knob to "LO" position.

(5) The F-90M Locator reacts in a larger area.

When the object is a big one, it reacts in a larger area. When the Antenna Disc was

approached too close to the object, it reacts also in a larger area. In those cases,

adjust the sensitivity to "LO" position and move the Antenna Disc at a higher

position on the ground surface.

15
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13. SPECIFICATION

Detectable Depth         : 42cm in case of the Iron Plate of 100mm diameter 20mm

thickness.

65cm in case of the Control Valve Cover of 180mm diameter.

Detection Circuit          : Campbell Bridge.

Oscillation Frequency  : 9.75 15 kHz.

Oscillation Output        : 8.2 V/p-p.

Sound Frequency         : 0 ~ 2.5 kHz.

Output Impedance         : Low Impedance.

Power Consumption     : 7mA at the silent position.

45mA at the maximum sound signal.

Power Source               : SUM-3 (1.5 Volts) 4 (6 Volts).

Battery Life                  : Approx. 25 hours.

Sensitivity Adjustment : 3 steps (M, Hi and Lo).

Size and Weight            : Main Unit = 195 (W) 170 (H) 60 (D)mm

Antenna Disc = 270mm diameter 30mm thickness.

Weight = Approx. 1.7kg

Operation Temperature : -5 C ~ +60 C
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14. FOR REPAIR WORK

17
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Waterproof cap

O-ring

O-ring

Top piece

Knob

Battery cover plate

Battery case cover

Battery terminal plate

Battery slider plate

Stopper

Spacer (320)

Battery terminal plate

Right-half housing

Caution plate

Plus-head binder screw

Length adjuster pipe

Plus-head binder

Hexagon-head bolt

Upper antenna cover

Coil cushion

Waterproof cap

Speaker net

Speaker

Speaker holder

Pan-head binder

P.C.B.

Spacer (345)

Pipe holder (B)

O-ring

Grommet

Pipe holder (A)

Round-head nut

Nut

Lug terminal plate

Antenna coil

Coil clasp

Shield disc plate

Waterproof ring

Under antenna cover

Curl cord

Battery holder plate

Meter

Meter packing

Meter panel

Dummy plate

Meter plate

Left-half housing

Re-set switch cap

Re-set P.C.B.

Dustproof ring

Knob

Clip

Volume controller

Model number plate
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INSPECTION  CERTIFICATE

MODEL: F-90M DATE:

SERIAL  No:

We hereby certify that the undersigner checked the 

above instrument with careful attention under the Fuji

interoffice   inspection standard consisting of four

main items as follows:-

(1) EXTERNAL  APPEARANCE

(2) MECHANICAL  WORK 

Knob, lever & key Connector Joint

(3) ELECTRIC  FUNCTION

Indicator & Display Output Sensitivity

Frequency Input Power

(4) OPERATION  ON  TEST  SITE

Distance Location Level

Depth Flow

Direction Pressure

Instruments for the location of underground utilities and water leaks.

Head office : 1-3-1, Kanda Izumi-cho, Chiyoda-ku, Tokyo 101-0024, Japan

                           TEL : +81-3-3862-3196      FAX : +81-3-3866-1979

                           Web Site : http://www.fujitecom.co.jp/

                           E-Mail      : kaigai@ fujitecom.co.jp

Branch office : Sapporo, Sendai, Tokyo, Shinetsu, Nagoya, Osaka

                          Hiroshima, Kyushu

Technical development & training center : Niiza

Inspected  by:

���*���
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A2-h-2 

 

GA-1 KEYPAD 

On/ Off Vol: Press this 

button to turn the unit ON 

and OFF. 

Speaker Volume: Hold 

down the ON/Off button. It 

will cycle from ”Low” or the 

then current setting, 

through “High” and repeat 

the cycle until the button is 

released. Release the 

button at the desired 

volume. 

 

Gain (sensitivity) 

Control-DOWN-and UP : 

Press the GAIN? button to 

decrease the sensitivity, 

and press the GAIN? 

button to increase the 

sensitivity. 

 

Microprocessor

Controlled: The Volume 

and Gain settings are set in 

processor memory. When 

the unit is turned off, it 

remembers the last setting, 

so that when you turn on 

the unit again it will already 

be adjusted to your 

previous settings. 

 

BATTERY 

COMPARTMENT 

Loosen the Captive Screw 

located on the bottom of 

the electronics box, and 

remove the cover. Two 

9-volt batteries (We prefer 

Alkaline) slots are provided. 

Please ensure batteries are 

installed correctly, in the 

correct polarity.  

 

Signal Strength and 

Polarity (-) or (+): is 

indicated by the two 

opposite-facing bar graphs. 

The signal indications start 

in the center-most short 

bars, and fill outwardly in 

increasingly larger bars as 

the signal increase, until 

maximum strength is 

reached. 

 

Polarity is indicated by 

which set of bars are being 

filled (“-“ Negative side, or 

“+”Positive side) 

 

The Gain Setting in the 

lower left hand corner is 

the ”Gain” bar graph, 

indicated from left (low) to 

right (high). By raising the 

gain, a more sensitive 

signal can be obtained. 

 

The Battery Icon in the 

lower right corner only 

appears when the batteries 

are getting low. The shape 

of a battery appears when 

the batteries are very close 

to needing replacement. 

Once this starts flashing, 

only about 5% of the 

battery life remains. Always 

carry spare batteries in the 

carrying case, and be 

prepared to replace them. 

 

Search or Survey with the 

GA-1

 

When searching for a 

target, walk slowly 

sweeping the locator back 

and forth in front of you. If 

your target is small of very 

deep, use a higher GAIN 

setting and walk slower. 

Normally, a medium setting 

and a little less than a 

normal walking speed will 

do fine. 

 

Note: Any metal objects on 

your person such as 

watches, large belt buckles, 

and steel-toed shoes can 

interfere with the locator if 

brought too close to them, 

or if operated on the higher 

settings. 

 

 
 

LOCATOR OPERATION 

Power: Turn the locator on 

by pressing the On/Off 

button on the keypad. 

VOLUME: To change 

VOLUME press and hold 

down the On/Off VOL 

button and the unit will 

repeat cycles from the 

current setting (or LOW) 

through HIGH. Release the 

button at the desired 

VOLUME. 

GAIN: To change the GAIN 

A2-h-3 

 

(Sensitivity) settings, 

repeatedly press the 

GAIN� button to 

“decrease” sensitivity, and 

repeatedly press the 

GAIN�  button to 

“increase” the sensitivity 

until the desired setting is 

reached.  

 

 

PIN-POINTING THE 

TARGET 

Upon locating the target 

using the “Search or 

Survey” method, you can 

detect the exact location of 

a target by following these 

steps:  

1. Change the GAIN 

setting to the lowest setting 

that will still define the 

target. See GAIN above to 

change settings. 

2. Bring the locator to 

vertical position by simply 

allowing the locator to 

swing to vertical while you 

hold the handle loosely. 

3. Move the locator back 

and forth in a “X” pattern 

over the target. 

4. Move the “X” pattern 

directly over the target by 

crossing the “X” at the 

position of the peak of the 

signal. 

 
Replacing the Batteries:  

The GA-1 produces a 

“flashing” battery icon in the 

lower right corner of the 

LCD when the batteries are 

getting low.  

Note: Always remove both 

9-volt batteries and discard 

properly, before inserting 

any new batteries. 

1. Upon removal of the old 

batteries and proper 

disposal, insert one new 

9-volt battery at a time. The 

contacts are spring loaded 

for durability and ease of 

battery change. Insert the 

batteries properly, look for 

the “+” and “-“ markings in 

the battery box and insert 

the batteries accordingly. 

Ensure the polarity is 

correct because batteries 

can be installed backwards. 

2. Once the second battery 

is installed, check 

immediately for correct 

operation of the instrument. 

If it does not operate, either 

the batteries are dead. Pull 

out and reseat the batteries 

in the proper polarity, and 

check for operation again.  

3. Once operation is 

verified, replace the battery 

box cover. 

 

The captured Srew in the 

Battery Box Cover can be 

turned with a coin. 

Carefully align the cover 

holding tabs on the 

opposite end of the battery 

Box, hold corner flush and 

tighten screw.  
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NNon metallic pipe vibrator 

 

   

A2-i-2 

 

Tokyo Rhythm, 

Hit sound generator for non-metallic or metallic pipe location 

 

We are proudly produced this device from the idea of Tokyo metropolitan water works “hit sound 

generator for water pipes” and named Tokyo Rhythm.  

Tokyo Rhythm is connected to the end of house connections, use hammer to hit the reciprocating 

plunger to transmit hitting sound wave with water hammer phenomenon as far as possible. Tokyo 

rhythm made it easier to detect pipe location compare with past ways of sound wave pipe location. 

Especially, for non-metallic pile location, Tokyo Rhythm saves time & cost to detect location of 

pipelines.     

 

 

TR-1 (Tokyo Rhythm 1)  Guide. 

 

1.  Disconnect water house meter from house connections, Attach special adaptor to the meter union 

or the pipe itself.  

2. Connect hose between cylinder and the special adaptor which attached to house connection. 

3. Open stop cock to fill the cylinder with water, at that time, a plunger pop up about 10cm due to 

water pressure. Take enough distance from the injury by the plunger pop up. 

4. Open Air-valve to remove air inside of cylinder and hose. Please point the air valve outlet to up side 

of air to remove all the air inside of hose and cylinder. 

5. Please hit the plunger using hammer. We recommend rubber of plastic headed hummer for clear 

hitting sound. 

The above action generates hitting sound inside of house connection. And detect the noise from house 

connection using ground microphone on the market.  

 

*Note, There is a case a little water comes out from the clearance of cylinder and plunger, In general, 

this is not a problem. ( Usable till 0.8MPa )   

S3.4-19



 



 

 

 

 

 

 

 

 

GHAPWASCO（アラビア語） 
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IInstruction Manual 

Clamp-on

Transducer

Principle of  “Transit Time”

Time difference:  with flow (black�) and against flow (red�) = velocity (v)

Flow volume (Q) = cross section area (A) x velocity (v)

Q = A x V

 

 

DATA LOGGING 
& Transfer

Auto-name filer by CSV format

Any interval can be set 
& Easy synchronizing Totalize

Easy copy to USB memory
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Easy Interface

Installation Wizard” makes you easy input by Interactive menu.
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Receiving Echo Monitoring

Transmitting Receiving

Visual confirmation that 

receiving echo is “good”.
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Appropriate Location  for Measuring

[Refer to JEMIS 032-1987 ]

L 10D10D
or

more

Probe

L 5D

10D

or more

L 50D

10D

L 10D

L 30D

D

0.5D

L 5D

Upstream straight pipe length Downstream straight pipe length
Structural
condition

90°bend

T shape joint

Increasing
Diameter

L 5DL 10D

L 30D

Flow Control at upper side

L 10D

Control
Valves

Reducing
Diameter

Flow Control at lower side

L 50D

Stop Valve

Chuckvalve

Pump

D : Pipe Diameter

Recommended installation 
points are…

 

 

�

�

P�

�

Press

A2-b-1

sure�lo

�

�

�

�

�

ogger

A2-b-2

�

�

�

�

  

  

 H���� 5������� ;��:� =��!
 ����!� ���3�� ��"�� 1�0"�
 �2� �� �������� ?� ���:���

=���&��� �����  
  

  

�

�

S3.4-25



A2-b-3

�

  

  

�����&���  

1.  �������� �"�� 1�0" ;��:� 5����� �* ��	��....................... H .........2  

2. .................................(5������� ���I�) ��	�	*��............... H .......3�

3. ........................................ 5������� ��:��.................. H ...........4�

4. ............. =���&��� 1�0"�� ��� ���� 	�	&�......................... H .........4�

5. ............................... ;���0�� ,�
�7 ��1��.................... H ...........5�

5.1 ..................... ;���0�� ,�
�� �%�3�..................... H ............5�

5.2 ..................... ;���0�� ,�
�7 ;E&.................... H ..............6  

5.3 ................... ;���0�� ,�
�7 ��	:�.................... H ................6�

5.4 ...................... ;���0�� ,�
�7 (�&....................... H ............6�

6. ......... �����:�� ��	���� ���	� ������ ,1& ��1��...................... H .......

7�

6.1 .... �����:�� ��	���� ���	� ������ ,1& �%�3�................... H .......

7�

6.2 ....... �����:�� ��	���� ���	� ������ ,1& ;E&................. H.......7  

6.3 .......... �����:�� ��	���� ���	� ������ ,1& ��	:�................. H ...7�

6.4 ............ �����:�� ��	���� ���	� ������ ,1& (�&.................. H ..

7�

7. ... =���&�� )
* ������ �0"���� �2� �� 1�0"�� ;��:�................... H .

8�

7.1 ....................................... ���* F�(�..................... H .......

8�

7.2 .............. ��
����........................................... H ..............

10  

7.3 ........................... �2�	��� $%	�.................... H ...............

11�

7.4 ..................... ... �2�	��� $����..................... H ..............

12�

A2-b-4

�

7.4.1  ��
��	�� ���3��............................................. H ...........

12�

7.4.2 ....................... ��"����� ���������..................... H .........

13  

8. ............................... �
"���� �������� ���&�...................... H ........

14�

9. .... F������ �9����� �����................................................. H ........

14�

 (7) ���%����– ��!���!���� ���*�� C2���

 (=) ���%����– F����� F�
 ��	"  

  

1. �������� �"�� 1�0" ;��:� 5����� �* ��	��  
 ���	����� ��3� 8�&� �������� �"�� 1�0" ;��:�� H���� 5������� ,��

�&��� �������.=��!�� �EA )% ���� �A ��! 5������� ���I�� 	�	*� �&�

 �%�!� ,���U� �	�" B	����� =��!�� �EA 7��� �7 F�� ��� 1�0"
� ,	������ )
*
.��� F	����� )�
7 $��&�� 1�0"�� �0� ��:� )��� ��!%��� $����  

 �%�:� ="�� G������ ��*	� 1�0"�� 	�	*� ����� �� F��� �! 4�3�� ,���
 >�E ?��� �7 ,	������ ��
 �� �2�	:��� �� ��������� �� M� ��:��� ,1
� ��7

) 1�0"�� )�� ������ �1 )
* ������send�to�logger.(  

 ��!���� ������ )"�� �������� �"�� 1�0" ��& ����
:���� �
9��� �� 	�1��
� ������ �7 G�"����� �!���� ?
�� F���1 ����� �* �� G	����� �� #2�:�� ��	�

. �&3���� ������ ������ �2�  
2. ��	�	*��  

.5������� =���� #��I� )% >�	*���� 5������ �� ��1& $�%�� ,��

 ="� )��� ���1���� ����!��� F#����� ���"��� B	&� ������� 5������� 	�	*� =
���
.=���&�� 1�0" )
* ��!� ��  

;
� )�� �00�"�� ,��� ,	������ ���
� �! ,�� �&� )3���%�  
C:\Ashridge\Textlog�directory  

  
.;
��� �EA )% ����!�� �� F#����� �� 4��� )��� H9����� �!� ,	������ ?�������

A2-b-5

�

3. 5������� ��:��  
 ������ )
* �0(�� 5������� ��:�� ��
�* )%�

�
:�� ��' F���� 5������� �����&� ?��"  
) C���� ��A� ��% �����&� �	*��Read�from�

Logger(  

) C�����Utils.���9��� ,�0��� ���� )
*(  

1�0"��� 5������� ��� ���1� 	�"� ,	:� >�E ?"���  
.5������� ����� #��I�  

��2� �� 	!N�
� ��#��"�� V:� +���� ="� �E0��  
  

 )% 43��� ��! =���&��� 1�0"�� ��� ������  
.=��!�� �� ?����� ,����  

���� �&� �	!N� �� �E�E��� ������ �2� �� ��  
 ������ ���*� �� �EA ���!�� ;��% ,92��� ������  

.=��!�� �EA �� ?����� ,���� )% >�E 43��� ��! �0
�:��� ���
����  
4. =���&��� 1�0"�� ��� ���� 	�	&�  

 $�% ���7 ��	������ ����� ���� �����
)Utils),I(Comm�port ������ B	&� ����� ,I(

��� F�A�(�� ���! ����� �� 	!N��� ?� >�
.=���&��� 1�0"���

 1�0"�� ��� ���� ��!� �� �	!N�� �!� ,� �E�
 ��	� �2� �� �0�%�:� >�!��% =���&���

) =���&��� F10"��device�manager (  

.	������ ���� ����
:��� �� 	�1��  
5. ;���0�� ,�
�7 ��1��  

�� ,�
�� (�& ����� �� 1�0"�� ;��:� 5����� �� ��3&��� ���!�� 8�&� ;���0
 ?��3� ��	�� ���0��� )0���� ����� �(��&��� ,�
��� �EA �2� �� ������ M�

.�
�
��

) $�% ���� ;���0�� ,�
�� FE%�� 4���Utils(  

) ,IPhone�Numbers.43�� �A ��! (  

 �'��% ��!�� ,�
��� $�	�� �� (&O  
 ���I� 	:� )���� F��
� �&��� ��	�*5�������  

A2-b-6

�

 ,�
��� �� M� ;E& �� �%�3� >�!�� �0��&�  
)�� ����
:� �E!� �0(�& ,� )���GPRS.(  

5.1  ;���A ,�
�� �%�3�  
 �� ="� ;���0
� ,�
�� �%�3� 	�*
 ��	������ ����� �&� �� 	!N��

 ,
� �%�3� ��I� ���	�� #��I�
 ������ 8��� ��" ;��A

,
�07900000000  �� ="�

) �E!A =�!�Jon�

Smith,447900000000.(  

����� ����! 	�* ��E�&��� V:� +���� ="�  

� �
����� 	:� �� ��
 ��%��� >�� ,	*  

� + F����� $���� ��' ,
��� ��
 )��	�� ������ 	�! =�!� �� ="��

� ,�
��� ���� )% �� F	&�� ���� 	&�� ,
� 	�"� �� 	!N�� �� ="��

5.2 ;���0�� ,�
�7 ;E&�

� �� ;���0�� ,�
�� ;E&� )"�� �0� �(��&��� ��9���
)����P� +����  

 	* ,I �%E& 	��� BE�� ,
��� ���0� 	�* ��K���� ;

.����� ��� )�& +�"��� F�����  

.;�E&��� ,
��� ��!� )����� ,
��� ��� ,��� �E!A  
  

5.3 ;���0�� ,�
�7 )�� �%�3�  
 �0&��� �0&�3�� ,� )��� ����
:��� ,	���� )���A ,
� �%�3� �"7 ��

����) ������ ,�5.1.(  

5.4 ;���0�� ,�
�� (�&  
) �1 $�% ���7 �2�	:��� �%�! �� #�0���� 	�*Save&Close )% 	�"���� (

 $�% ���� �� ������ ����
) �1Close )
*7 )% (

.��������� (�&� ������ �����  
6. �����:�� ��	���� ���	� ������ ,1& ��1��  

 �� �������� �"�� 5����� ��% G;���0�� ,�
�� ��1�� ��
�* )% ��&�� �A ��!
 �
��� F����) ��	��
� �����:�� ���	��� ,1& $��� �* �������� ��1�� ����!��

S3.4-26



A2-b-7

�

 ��	 B��� F�� ������ ��
�* �0�� 8�&� �0(�&� ()9��0�� 8��� $��� �*
 �A ��! 5������� E%��� )% �������� ���	� F	�*�.������ ,����� 43���

6.1 �����:�� ��	���� ���	� ������ ,1& �%�3�  
6.2 �����:�� ��	���� ���	� ������ ,1& ;E&�

6.3 �����:�� ��	���� ���	� ������ ,1& ��	:��

6.4 �����:�� ��	���� ���	� ������ ,1& (�&�

7.  ��"�� 1�0" ;��:�
=���&�� )
* ���������

 �&����� ��������� ������
 )
* F	�"����)�1 )
* O�� ����� ="� FE%���� 4��Read�from�Logger )
*7 (

.������ �����

 �0
�	:� >�!�� 8�&� >���� ,9����� �! �0(� ;�� 4���� ��
�* �� #�0���� 	�*
.,���� �EA )% �&3��� ��! ���0��  

7.1 ���* F���  
  ������ )
* �	���*� ����
:��� ���	� �� >�!��� )���:�� ��	"��

�� ,�
���. �����:�� ��	���� ���	� ������ ,1&� ;���0  

7.2 ��
����  
 	�	&�� =���&�� ��
�� ?� 1�0"�� ��
�� ��3� >� 4���� ��
���� ��	"

.,����� �*����� �������� ����� ��1  

A2-b-8

�

�

�

�

       7.3    �2�	��� $%	�  

 �������� ���%	��� ���	� �����
 ,�	���� ��0�2� �� ?����� �O�	" 	"��
�A�) �Meter�A) � (Meter�B ��� �� 	!N��� )"��% ���
:�� ���� ,� �E� (

) �1Read�from�Logger .(  

 G1�0"�� )
* ��% �
����� ����:�� �0(�� �������� �� ��	����� ��9����
 ��3���� �	:� �� 	�	:�� F#��
 ��:��� )% ��
*����� �!�&�� �0(� ,� �E�

.	������ ������ )"��%�  

A2-b-9

�

7.4  $�����2�	���  
 �����) �2�	��� �� ��*��� ������ ����	" 	"�� ����9��� FE%���� )%

) C���� ����� �� 	!N��� O�� ="� G(���	��read�from�the�textlog(  

 ,���� �(��7.  

 " ��	����� ��9���� 4�% 	�*Input�Type �
�* �!�� �� ��% �0(� ;�� "

.�"���� ?� ���� ?3� )% ��!� �� ���  
 �� ��	��� ,	�� ������ )"��% ��9���� )% ����� +���� B� �0(� ,� �E�

.	�����

  
7.4.1 ��
��	�� ���3��  

 ��������� �%�! ���:� ,�� ��
��	�� ���3�� ������ ����� 	�*
B����  

 �O�&� ?� ��% $%���� ��!� �"���� ;��:� �� ����&� �EA ?"���
.1�0"��� ������ �
����  

A2-b-10

�

7.4.2 "����� �����������  
) ������ 	�*External�analogue ��!�� ��������� �%�! ��% (

.������ ������ �����
� �&���  

S3.4-27



A2-b-11

�

8. �
"���� �������� ���&��

 F1�� )A ���3�� ������ �"�� )
* �0
�"�� ,� )��� �������� ��1�� ����!�� ��
.���	� ;��:��� 5����� )% F�%���  

 M� )
* ���&
� ��� )
* ���� GF��� F�� ="� ���3�� ������ �"�� �� ������
 " C���� �� 	!N�� ��read�from�textlog.������� ?3� )% "  

A2-b-12

�

 )
* �0
�1��� ���
���� �������� ,1& ?��"�� ,��� �� 1�0"
� �!�� >�E 	�*�
 " �0� H����� 	�	��O� )% =��&��C:\Ashridge\Textlog\."

  
9. F������ �9����� �������

��"�� 1�0" 8& �!��  �* ����&�� F#����� ��3�� ����� ������ ���3�� ������
) F������ �9����� ��	� $���SMS ���&��� ;��0�� )
* �0������� ,��� (

 	:��� )����� )��1�� ��	"�� )
* $������ �EA 	��:�� .����� ������� �
"����
 ��	� )
* >�E� 5������� ������24.�*��  

  
  
  
  
  
  
  
  
  

A2-b-13

�

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 (7) ���%����– ��!���!���� ���*�� C2��  

 B��	" ���&)– �A	���� ,� ( ���I� �����  

  

�

�

A2-b-14

�

�

�

�

�

�

�

�

�

�

�

�

�

 (=) ���%����– F����� F�
 ��	"  

) F������ �9����� ������ ����� )% ��	������ F����� F�
 H&%SMS )�� (

 ������� ,
� 	�1 ��
! G)����� ��	"��� �&3�� ���&��� ;��0�� F����� �� )�:�
.���
  

   
)�113�dBm��
7 ��  ( 0  

�111�dBm�1  
�109�dBm  2  
�107�dBm  3  
�105�dBm  4  
�103�dBm  5  
�101�dBm  6  
�99�dBm  7  
�97�dBm  8  
�95�dBm  9  
�93�dBm  10 
�91�dBm  11 

S3.4-28



A2-b-15

�

�89�dBm  12 
�87�dBm  13 
�85�dBm  14 
�83�dBm  15 
�81�dBm  16 
�79�dBm  17 
�77�dBm  18 
�75�dBm  19 
�73�dBm  20 
�71�dBm  21 
�69�dBm  22 
�67�dBm  23 
�65�dBm  24 
�63�dBm  25 
�61�dBm  26 
�59�dBm  27 
�57�dBm  28 
�55�dBm  29 
�53�dBm  30 

(�51�dBm) )
*� ��  31 
�

A2-c-1 

 

GGround Microphone  

A2-c-2 

 

IInstruction Manual 

.	�	*�� 

.�	&��� �� )
*�� 71"�� )% �� H��X��� ��!��� )% ��*����� �1 ��	< 

.�	&��� �� ����� 71"�� )% �� H��X��� ��!��� )% ���&�� �1 ��	< 

 ��!� #�	��L� ,X
 ��Y =��" )
* .����� ,�1&� ����� ��!X�� ��*����� #�	��L� ,X
.;�!�� ,�1& #�	��< ?� �����  

 

���� �! �� $�&�
� 

 .������� �1 ��3< * 

 >�
* ���&�� �EA )% :��E&� G.��:� �� ������� �1 �L% O<� G �� H��X��� ��!��� )% ����	< ="� �*����� �1 �L%  

 .�������� )% �������� �
���� ���! �� 	!N�� �������� �1 ��3< * 

 ;�:�� O ��	�* :��E&�) ��������� �X! ������ >�
* G �
���� ��� 	�	:�� ��K�6  G �������1.5 (���%  

 .B���� )
*7 )�< ����� �1 >�& *  

  .V��� )
* ���� X��� ���&�� ?3� �*����� B	��< �*���� =���* ��&�� ����� )% ,!&��� �1 ���	�� ,X
� ����� ,�! �1 ��3< ,I

.V��� �&� ���
� +����U� 

��� ,X
.,�
� \�!�� ��:� �0�7 �� 	!N�
�  �:���X��� ��		���� �*��"� )% ��Y� �3������ ��		���� �*��"� )% �1 G ��
��� �����< �1 )
* ��3  

.������ =��� ;�! )% 7	�< G ,�
� \�!�� ��:� ������� ���*�� �X! �7 �� 	!N��� 	:� 

 

.��������� ����� ����! 

 ��!��� )% ��*����� �1 ��	<.�	&��� �� )
*�� 71"�� )% �� H��X���  

.�������� �1 ��3< �A	:�� ������� �1 ��3<  

 .�������� �� ��&�� ���� ��&�� ;�&�� 	�	:�� ��! �E< 	!N�.D���% ��������� �! ������ ,X
 G �!��� �E0� ;�&�� ,� �E<  

.�0
�%7� ��������� �&�� 4��� ,X
 

) D�:� �0
! ��������� ��'6 .(?�
  

 :��E&�.�	&��� �� ��������� +1�L% G �
��� �	�� �	&��� ,�	���< ,�� ,� �E<  

 

) G=������ ;���!< ����!1 (  

.;�!�� �7 ����� ,�1&� �	&��� B	��< 

.=������ ���� ����� ��� �	�� )��� ������ �* 8&�<� ���%	��� ������ ���� )
* D����� )��< 

 ��� )
*7 ��	�7 )��� ������.�!��� )% ��� X� �A ��! V��� �&� =���� 	�"� )�< ���� V��� 4�� )
* ��  

.V��� 4�� )
* �� =������ ��!� 	�	&�� �*����� $��� �* =������ ��� )�< +������ ?� B1������ 	�	:�� ��K� F#���� ,X
 

 

) G=������ ;���!< ����!2 (  

���� B���� .V���� B����� ����� B���� ��3 ="� ��
�* �:"� ?�7 ��! G $�A���� =:��� B	��� )
* H���� 	*��� V������ �

 .�0�7 =������ ����� +������ 

.������� �������� ����7 ���	�� D��(� G ��:� =������ ��� 	�	&� ��
�* �:"� �*����� )% ����� �� )��:�� B������ :��E&� 

 ���&�� ?3� 	:� ������ �1 ����� ="� :��E&�.�E�� BEN� 	
 )��� �0� =�'���� ��' #�3�3�� B	���� G V��� )
* �������  

.�������� +��� D�:�� =������ ����7 )% ;2���� �%�:� �� H���� �!�X� .��*��"� ?�� �� ��
��� ��!�� 

A2-c-3 

 

 

.�������� +��� ��
��� 		�� B	� ����� 

�� G ��:� B	�� G �0� H�� =���� ��� �	�X� ������ �! )����� ��I��� .�0*��� D�:.��2���� H���� B	��� 43��  

 

 100Hz 200Hz 400Hz 600Hz 800Hz 1200Hz 

Main CIP       

Main PVC       

Service PVC       

GP       

 

S3.4-29



A2-d-1 

 

AAcoustic rod 

 

 

A2-d-2 

 

P����/Y�

 -z��P 2! j'@+3P ���Q�� f'��� >��+/M �h� ��

 j$ ��� ���� ]/��+P �h��� �l� .(�h�� X'�H

.X'�'t0M ����� k+/;� 
'/��$ (�'���

��ZG�  

.%)! %O� k?'hP ^ �+� WLHO+P �h��� ��QP ^

��ZG�  

 
'o %
�! V�
o! %& �h��� �l� ��d+3P ^

����� ._
3+�� X�

.��'��� "$��Y$ n3'� �h��� �l�  

 ^� [ �#� ���L���� 2)&� fF+< �+� ��'���� ��
�KP ^

."*'t��� H�@$&� "��� �< �#$�d+3P

P����/�� �	�	;

)1 Z;oM j$ [ ������ ��� �h��� �
� R<
� jT (

.R0
F�� (�'*��� mJ����� (�'*��� \��F��� X$ �,

&� f���/ ��� k�)! jT �h�� ���L���� 2)

 X$ ]0
3+�� (�� ��M j�+3P �+� >��+/a�

.\��F���

<�
�/Y� ��'


���� &�' ��9+�� �	�	;-

 LS-1.0m 

LS-1.5m.


������ ��[�% �	�	;

 ��!� O ��	�* �0����� ,�� )��� ��
�:�� )A "4����"

���� 	�"� )
* 43�� ���	 >��A 	�"� �I� G =

V��� 4�� )
* ����  

 �!��7 )A ��	��� ����� ���&���� �����&�� �!

.=������ ����7 )�< +����U� �
��&� 

 ��!7 C�3�� �������� )% ����� ������ �7 ���

 +������� 7	�� �7 D��9�	 >�
:% G ������ )% �0�����< ��

.��	�	:��� ���&���� �����&
�  

���� �� =���� ��
!  �I!7 ����� 	"�� G =������

 )
*7 ,0� ����!� �I!7 		& G ���0��� )%� .D�&�3�

.=������ ��!� 	�	&� ��
�:� 1A�" �P� ��7 .��� 

 	�	&�� �0����� ,�� ��
�* )A "=������ ��!� 	�	&�"

 +����O� ��:� ������� .��(��� =������ ���� ��!�

.=���� ��� �� ��!� )
*7 )A =������ ���� G 

 

 

 

 +������ ��:� ?���� �� G ������ >
�� ����
�

 )
* �� ������ ���� �!��7 �
	� 		&� �7 ��
*

F10"7 ,�	���L� V��� 4��  �������� �* ;�!��

 )
*7 )��I � ��� )
*7 �L% G DF	�*� �2��!���

 �7 ���&��� ��� �	�"���� �������� )% ���

 ,�� �7 J��&� )��� �!���� )A �EA :$��&�� �����&

V��� 4�� )
* �� �A	�	&�   

 V��� 4�� )
* �� �
	� �	�	&� ="� #1"�� �EA

�L� ���
� ?���� �7 ?����
� )���� )�&.�����  

 )% )3��� ��%��!���� >�&� �7 ?������ )
*

 �&���3  )�<4  �7� G ������ �� ��"�< )% ,�	
7

.=������ ��� ��"�< )% >�&��� ?����   

 G ����� B���� ��3 	�:� O7 ��
* G >�&�� �����

 )�& ���I ��!� �7 ="� ����� B���� �7 8�&

.������ ��� ��������� ,����� ?�����   

�* G =������ ���� �� D�	" =��
 ?������ ��!� ��	

 =������ ���� ��!� 	�	&� D�	" =:��� �� ��!�

 ��&� )% ��3���4  ��� )
* D�	���*< ,�	
7

 ?���� �7 ?������ )
:% �EA 8	&� ��	�* .=������

 		&�� )3��� ��%��!���� )
* 	�"���� ��K���

7 B���� �� ���� )% )
*7 ��K��� ��! �E<.O ,

 

A2-e-1 

 

DDigital sound detector  

A2-e-2 

 

IInstruction Manual 

)"�% +����< ��*   �������� ����*�� )% ?3���� ����� �EA ,��3� ������ .;��� 1�1�A< ��� �2� �� =������ 		&X� �7 ?�����

.H�� �!�� ��
�I�< )������ >��2��� �������� ��*�� =���� ��:�� �EA .D�3�7 ���
���  

 

1 ����! .	�	*��  

)1.����9��� �	&���� ���&�� 71"�� ����� (  

)2.����9��� �	&��� )% �� H���� ������ )% �*����� ���
 ���	< (  

. )3��2* 	�* ����� B����� �������� ������ 	�	&� (  

 

2��������� ��	���< .  

 ��0(�� )% �������� ��2* �0(� ;�� G E����� �� ��������� F�	
 ����
< �E< ���&�� �EA )% .1�0"�� ����� 7	� 	�* V�:�� ���� ���� ���7 )%

.D�	�" ��������� #��' =!� ,I G �%�" ���

 �������� ��������� �	���< .�	�	" �������� �������� ������ ,X
 G 

 

3,�	����� ����! .  

)1 ��3< ,I G ���� �� �7 ������ ����� �7 	�	:�� )
* ��:�� ;�� H�&� ?3 (.������� �1  

 )2 >�� 	�* 1�0"�� ��% ,�� .�
��� ��� )% �*����� �2� �� 1�1�A�� ��� +��� �!�X�� G V�:�� ���� )
* ?3�* ,�� 1�1�A�� ,"& (

 ��2* ��0( �E< .������� �1)  $����� �* J������ #��' 4�%< .�1��"� ,� 	
 V�:�� 	& �7 )�:� �E0% G V�:�� ���� )
*7 ���� )% (

� ��"�< �!* )% �1�� >��&� $��� �* ������ V��% G ���! �!�� ����� B���� 	�1 �E< .�	&�� ���� )% ����&�� B���� V��� �������

.�*���� =����* ��"�< )% �1�� >�&% G ;�:3 ����� ��! �E< ��7 .�*���� =���* 

.����� B���� )% ,!&��� ����� ����� O ���
��� �������� 

 

4 ����� .�����&��  

 )��* �0� ������ B���� ��!� )���� 	�	*�� .��"��X��� �� ��:� B����� ������ ;���� )% ,	���X� G ������� 82I �����&
�W  G

 ������ B���� ��!� : �������10/1  ������ B���� ��!� : B����� G100/1  

 

 �� ���
� ������� ��"��X��� B���� V�:�� ���� V�:�00-99  

 ��"��X��� B���� )��� 	�*99 )  $����� �* J����� ��2* �0(��.V�:�� ���� ���� )
*7 )% (  

 

.D��
:% D����
 ����� ,�
 ���� ������ )
* �0(� )��� ���
��� ,���� 

 )�< �����&�� �1 >��&� $��� �* ,�
��� V�* ���� ?����� ,X
 G D����* D��
� ?����� )
* ,�
��� ���� �E<.������  

  ���X� �����&�� �1 .����� B���� )% ,!&��� 	�* V�:�� ���� )
* #)� �0(� �� �E� G V�:�� ���� �* ����X� ����� B����

.�����&�� �1 ?3� ���� ?� ����� ������ )
* �3��:��� ,����� G ������ 

 

S3.4-30



A2-f-1 

Pipe and cable locator

A2-f-2 

 �I,�B��- �	/��
�� ?D�; PL-960 

 
'/����� �b�,

 �L�<" (;������

 [ ��'*$ ���! �� "���'P

 �#� ��'��+�� ��F����

 �< %��3+0� 
'hI

 
'?d�� �#�'��P 

+<

.!�+?���� �$�����

 ��
<�0 ������ �'K�P f0��� ��� �T�
+<a� jT���� V
��� fb�b

.q�?+�a� �! S�d�� ���I 
'o� X$�� �#/ �$��P

 ����+$ �0�F+� 
�� ����� ��$� %�
< ���� �1#Q$ ������ �l�

 R<�
��� X,�$&."'������

 %�+3$ ��$ ���P ������ �l�83  [ �.r27  � [ �.r334  [ �.r

  "?L�$ "'��/ ^ ���/H ��M "<�T&��15-25 . �.r

 "'�IH V
� fb�b� "'��'� V
� "b�b �#� "�?Y+3��� ������

 .�b���� f'��� �'#3+� (�h�� �
d$�

��0�b "I�� Z���&� \'Y0 1'�$ ��$�� r��� �?Y+3��� 
��� �<  [

��� ��� "'��� ��� q�'Y�� f'��� fI� %�$ 

0���� J�#Q�� ��Y0�.

.�#��� X$ "?0
Y�� ��@d�� R'I� j?+P X��P R'I��� q�'Y�� 
1'$

 ��?Y+3��� ������ j'@+3P [
b�?��� jT��� ���d+/v� ����� f��� �<

.m�/Ha� 
��� X$ 
+$ ��� ��� ��� Sd�� 2��$ fI�� ��FP 2!

�� m�/Ha� J�#L [ "0J��+��� R<�
��� X$ 
+$ X0
�� ��p� ��� �

 X,�$! X� ����� �< "'��� �`�*�� ����� "�?Y+3��� ������ j'@+3P

.R<�
��� k�P

 J�#Q�� ���d+/M ��QP ��#��� W'P�*$� "'��+30
��� V
��� fb�b

.���d+/a� "�#/� "�0
/ "'���

��� �$&� �0�� j?++� W�3P (��'+�!) ����#�� >�
+�a� "'������ R<�


."�0�� (�<�3�� VH&� nFP ���L����  

 �! 
b�?��� m�hPa�� [ "+��
I f��#/� [ J�#Q�� �< -�F+�� f��#/

."��3�� �< ��<&� "��QP �$����� �l� [ ����#��

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

�I,�B��- �	/��
�� ?D�; *	3J� CF��>� &\ �� 

"Q'+� �3'���K$ m�Q$ �'��P -+0  (�L�$ ��?P m�/Ha� 
��� 2a

."'3'���K$�
#,

 "N�FP %l�� �3'���K��� m�Q��� ���� �< "'���$ 
'/��$ �L��P �)M

 
'/����� nFP X$ �H�ba� R<�P� ��+�M ���+��� -+'< [ m�/Ha� 
���

 �F�� f0
z�� c��?P VH&� nFP ���L���� "'������

.�3'���K$�
#��� 

P m�?Y+/a� 
���  ������ ��'��P -P %l�� �3'���K��� m�Q��� SY+�

VH&� nFP "'������ (;����� �! 
'/����� X$.  

 VH&� W@/ nFP ���L���� 
'/����� (;����� X,�$! �0�FP -+0

 ]'���&� 1',
P X� "QP���� �3'���K��� m�Q��� f0��J R0
� X�

.�3'���K��� m�Q��� 
�I� "'������

(
b�?��� jT���)

"VH&� nFP �< "'������ ��Y���" ��FP m�?Y+/a� 
���

`�
Y+/a� jT�

 �0�FP �< ���! "I� ��� m�hF�� �'*0 jT� �� "`�
Y+/a�"

."��<���� 
'/����� ��@� R�� q�'I� 

.`�
Y+/a� jT� �< ��d+30 1'���� ����#�� jT�

A2-f-3 

.R���� q�'Y� "'��� "I� 
<�0 jT� �� `�
Y+/&� 

@� X,�$& 
'�0 �� -'I� ���'� -/H S0
b R0
� X� ��'��� ��

.���&�� WT�$ �� ��, "0���

 m�/Ha� 
���� m�?Y+/a� 
��� X'� ���*�� ��LM5 
t,! �! 
+$

(`�
Y+/a� jT�)

 �0�FP ��� ���30 k?����.`��
#��� (;��, X,�$!

 �! �0�F�� �t$ "�h+$ 2���$ %! ]Y�+0 2! j'@+30 J�#Q�� �l�

 2�*'�+�� (;��,[ J�K�� ��@�� [ "'/�F��� ��'��� ��@� �! )^�*��

.^ �! "<�
�$ n��, �)M ��'����&�� q�F��� r;/! [ J�*�+���

A2�g�1�

�

Metal�pipe�locator 

F�90M�

+��
����� �
���

� �

S3.4-31



A2�g�2�

�

�
�� 

1.................................................................................................................... ���3�� .2  

2 ��E&� ...................................................................................................................... .3  

3 .����!�  ............................................................................................................ 1�0"��4  

4 ,�< . ................................................................................................... �0�9�(�� #�1"��5  

5 ........................................................................................... ���:���� ��
 1�0"�� �����< .6  

6��< ����! .) 1�0"�� ,�	�1 .............................................................................................. (8  

7) 1�0"�� ,�	���< ����! .2 .............................................................................................. (9  

8 1�0"�� ����* . ............................................................................................................10  

9 ..................................................................................... ,�	����� 	:� 1�0"�� )
* (��&�� .11  

10)% 4"�� ,�	���� . ) ?
����1 ....................................................................................... (12  

11) ?
���� )% 4"�� ,�	���� .2 ....................................................................................... (14  

12.. �0&2�<� #����� ;���!< . .......................................................................................15  

13������� ...................... �� .......................................................................................16  

14..................... C2��� ���*7 . ..................................................................................17  

   

A2�g�3�

�

  ���@�� .1 

 

.)"�% +1�� �� 1�0"�� >9���� )����� ,���� )% 7	�� G �	&�� ��� ��!� ���3�� F��% 

 �����3 )A 1�0"��� ��&
 X��� ���3�� �
��� )% ������� ���	�� ,���
� =AE� ��	�* (��&��� =���X� ��7 .������X���
.����:� �
����� )
* 

.���3�� F��% )% ��1�� ����� D���"� �&2�< >�!�� G �� ��:�� #��I7 ?
���� )% >�� 1�0"�� ��:� �E< 

 ��:�� �!E� �7 �3�X�� .���3�� F��% )% ��1� O ��	 �� ���N� ��	 )"�% +1�� )�< ��:X��� 1�0"�� ���X� �7 �3�X�
�3��.D����!� ��!� �7 �3�X�� G C  

.��:X��� 1�0"�� C2�< ��
!� =
� )% ���&�� $
�X� ��� ��*1�� �7 �&� G ���3�� F��% 	:��

� �

A2�g�4�

�

  "
J6� .2 

 

.���Y ������ 1�0"�� ,�	���< >� )���� )�& �
	� ������� ����� )
* (��&�� >�
* G ?
���� )% 1�0"�� ,�	���< 	�* 

) ��E&�1(  

 ,�	���< 	�*.?
���� )% >� ���&X��� ;��(�� �� >�E& �X! E� G 1�0"��  

 �� ���
���� ����&�� >� �%�� �7 ?����� ���& �7 	*��X� >�&��X� ��& ?
���� )% 1�0"�� ,	���� �7 C��� X��� ��  *
	��&.>��2� ����9�� ��&� >�
:% >	*��� �� �%��� ,� �E< G ������ 8  

) ��E&�2 (  

��� ?���� O 1�0"��.������ ���A 	�* ��	���� O G ������ ����� X� ���  

����
� ������ X� �������� ��� 	�	&�� ,	���X� BE�� 71 X"��� )9��0�� H���� : �(&2�.  

.�%2�< )% =����� ����� ��!�� )
���� 71"�� )�< ������ ���� G ������ )% 1�0"�� ,�	���< 	�* * 

) ��E&�3(  

������ ?���� O 1�0"�� .V��� )
* ���� ���
� O G ���	��� ����� X�  

.��!�� )% ��A ,�	���U� �����< �3�X�% O<� G ��*1�� 	�* ����� ,��� �7 �3�X� G ���� 1�0"�� ��	� �E< * 

   

A2�g�5�

�

  2�)0�� +��(	� .3 

W ............................................................................ �	�:��� ?
�� 	�	&�� ������� �	&���1  

W ................................................................................................. 1�0"
� ��& ����&1  

W � ��
��� ����
:� ���	.................................................................................... ��1�
"��1  

   

S3.4-32



A2�g�6�

�

  �)�%�*(( ;�20A� '�8 .4 

�

 ����� ��!X� � 

.�0�&� #)� 	�"� )�< ���X� ��!X�
� ��� )
*7 

� ��&��� ����� F	�*<  

��E�E�� B���� )% ,!&�
� 

��"���3�� ]',
P 2��$ �

 2��$(�h�� 
?� p$ � � 

��J�#Q�� �'K�P� "'/�3F�� �< -�F+�� H�J  

"'/�3F�� �< -�F+0� J�#Q�� �'K�P� Z;ov� ��Y0 

��q�'Y�� 
by$  

"��<���� 2������ 2��$ ��Fp0 c��0!� (�0H�@?�� �< "'Y?+ p��� "I�@�� ��Fp0 
by��� 

� (�0H�@?�� `�@o  

	 �0��+�� "���I �H�/�$  

]/����� m�@�� �0�F+� ��YP �$����  


 ����/  

m�@�� n'?t+� ��YP 

� ����#�� 2��$  

2������ ��Fp��� ����#�� ��� %�+F0� ��'��� ���Y p$ 2��$ ��.  

   

A2�g�7�

�

������,� ��� 2�)0�� "���#8 .5 

.2��$ %! ��� "+'/�3� X$ �,OP� [ "'<�, "0H�@� 
<��P X$ �,O+��� -pI [ jI���� �< J�#Q�� ���d+/M ��� 

)1 X$ �,O+�� (."0H�@?�� 
<��P  

."'��+�� "Y0
@��� "0H�@?�� 
<��P X$ �,O+�� k���0�

 

 H1�� 
0��P�� "��3�� _H�Y� ��QPv� �

 f'��� r
F+0 
by��� 2�, �)M �,OP��

 ����� �< WT�$ �� ��, 
��&� Sd�� 

�
�������

�

�

�

)�.(�0H�@?�� 
''KP f'*', (  

"0H�@?�� `�@o ��� ��L���� H1�� 
0��+� -pI�

 �� ��, ����� �< WT�$  

�
�������

�

�

�

�

�

��0�L (�0H�@?� �#��?+/M� "oH�*�� (�0H�@?�� ]F3� -pI 

 ������ WT�$ �� ��, 

�
�������

� �

A2�g�8�

�

)�.J�#Q�� f'/�3� X$ �,O+�� (  

 X$ �,O+��� -pI [ J�#Q�� k$��d+/M ��� 

."'������ j@Y�� ��� "+'/�3� 

 HJ ��� SKTM -pN �'K�+��� -pI 

.�'K�+�� 
���M 

(��ZG�) 

��L� X$ �,O+��� k'�� "��F�� �l� �< 

��L���� ����#�� nFP "'���$ "�@I 

.J�#Q�� �< 

 

-pI [ H�?+��� 2��$ r��� X�0 -� �)M 

.H�?+��� "'���$ "��� H���v� 

 

�+�� "���@��� "<�3��� �$ �,OP 

�! c�P�� �#'< J�#Q�� H�h'/ 

��� J�#Q�� 
by$ 2��'/ 

."LH� �hI! 

 

 f���H�?+�a�  

)� ��
@I q�F� "�@I (��  �#��/� -$��� -$  

 

��� c�P�� H�h0 ��/ J�#Q�� 2v< [ "��F�� �l� �< 

 f<�3$ ��� ����#�� "L� _�
+IM��  X$ c�?0
YP -/  

.J�#Q�� ��� 
`�*, X$ �,O+�� �#�'� k���0 .q�F��� "�@Y�� 

 

)� ��
@I ��'�$��! "�@I (��  �#��/� -$��� -$  

 

��F�� �l� �<��� c�P�� H�h0 ��/ J�#Q�� 2v< [ "  

 f<�3$ ��� ����#�� "L� _�
+IM� .c�?0
YP -/  

   

A2�g�9�

�

(1) 2�)0�� '��#��8 �
�
	 .�� 

 

����#�� 
���I 2��P �+� ����3�+�� W$
�� �0��+� -pI 

.k0�0 ��� J�#Q�� ��FP �$��� k���, %�+3$ ��� 

�

�

 

 ���d+/a ]/�� p$ ����3�+�� W$
�� X$ %����� !1Q��jI���� �< J�#Q��  

.�#Q�� ��Y0� �0�� nI�� 

�

�

�

�

�

�

 

 (�h�� 
?�$ !1L 
0��+� -pI� k0�'� ����3�+�� W$
�� k3$M 

����� �< X'?$ �� ��, �I�+P �+� "��3�� _H�Y� ��QPM �< 

�
������ 

.jI���� �< ����� J�#Q�� 1'#QP -P 

 

 

 

�

�

�

�

�

 

 

 ]/��0 �'F� J�#Q�� m�� %�+3$� k@?T ��� 

���� f'���W$
�� m�� %�+3$ S?�� -pI [ �  

 .�1F� ����3�+���

  ���
P f'*', WT�0
 ����/ ��
������ 

_ ��3��� !1Q�� �< WT�$ �� ��, 

�0�9�(�� #�1"�� ,�< 
   

S3.4-33



A2�g�10�

�

(2) 2�)0�� '��#��8 �
�
	 .�� 

 
 "'/�3F�� �< -�F+��� �'K�+�� HJ ��� SK���� -pI� �

 ������ WT�$ �� ��,�

 :"'��+�� (�$;��� %��M f'��� "��3�� _H�Y� ��QPv� �
������ 

������ ����!"��

 "@/�+$ "'/�3� : ���� 

"'��� "'/�3� :� �� 

"*'�T "'/�3� :�!"� 

 

 H1�� 
0��+� -pI�� f$;� f'��� �

�#$%%���� �

f���+$ R0
� X� "0H�@?�� 
H�I X$ �,OP� 

Sd�� ��M 
by��� 

�M n��� �)M �$ 

 �! 
��&�.^  

 

(
0lFP) 

[ 
��&� Sd�� f'��� 
by��� 

�M r
FP ��� 

 ��� H�3'�� f'��� ���Y�P ���� �
�a� jL
P� ����N  

."0H�@?�� ���� 
by�, 

 

 �'K�+�� 
���M HJ ��� SK���� -pI��2��$ S?TM�  

.2������ X,�$! �0�F+� J�#Q�� 

 

(
0lFP) 

����v� -pI "��F�� �l� �< ����#�� 
���I VH&� W@/ X� J�#Q��  

  f<�3���� -/ .J�#Q�� ]��Q� "'���$ R���� %! ��L� ��� X$ �,OP�  

.J�#Q�� f'/�3� f�I ]?3P "'������ R������ 

 

 WT�$ ��, VH&� W@/ X'�� �#�'� "<�3��� ��� "z<�F��� j$ "'���#�� ����Y�� r
�

������ 

�
��������

 

���$ "�@I Z�< ����#�� 
���I 2��P �$����H�ba� (�� [ "'  

.H�3'�� �hI! f'��� ��Y� "Q+P 
by��� 

�M� [ %�+3$ ���! ��o �h0 

����0 �
�a� ��
F�M� (�h�� X$ ������ %�+3��� �l� 

."���$ �0�FP ��
p��� ��#�� 2��$ ��� 

   

A2�g�11�

�

2�)0�� �
��> .8 

 
:������� $����� �(�& ="� G �
��� ����� 1�0"�� ,�	���< ,�� O ��	�* 

 
)1 ,���
� ����
:��� ���	 )�< �� D���� J��&�� .����
:��� ���	 >�E )% ��� 1�0"�� �!�A H&%< (  

.�3%7 ���
�:� 
 

)2�������� ��
&� BEK� 	
 .�
��� ����1 ����� 1�0"�� ,�	���< ,	* 	�* ��������� ��%< (  

.1�0"�� ����!� 
 

.=�� ��!� )% 1�0"��� (��&� O 
   

A2�g�12�

�

'��#��,� ��� 2�)0�� 1�> *��6�� .9 

 
)1.�� (���&�� ��
 1�0"�� )
* �� ����� �7 ����� ����
 4��< (  

 
)2.B��7 #���7 ��&� 1�0"��� ������ ����&�� ,	���� O (  

   

A2�g�13�

�

(1) K�(��� 14 &0�� '��#��, .10 

 
.(����3�� (�� %�+3$ S?������ 

 

 (����3�� `�@o 
0��P R0
� X� (�h�� %�+3$ S?T X��0 

�, ������ WT�$ � �

�
��������

�

"��F�� �l� �<� .q!
�� (����/ ���d+/M X��0 [ 
�� ]��L ��� 

.c�P�� H�h0 X� J�#Q�� 2v< 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

)�.��0�FP ��
p��� ������� ��#�� 1,
$ �0�FP f'*', (  

 

 -N ��d�� -N ��$�� %��#�� k0
F+� -pI [ (�� >��/ ��� 

 ������ WT�$ �� ��, c�H�30� c��'�0�

�
��������

.�������� "@Y��� �� J�#Q�� �H�h0 (�� ���! 

   

S3.4-34



A2�g�14�

�

(
0lFP) 

 

������ WT�$ �� ��, 
'?, (�h�� %�+3$ ���! 2��0 �$��� 

�
��������

������ WT�$ �� ��, ���& ����#�� 
���I j<
� -pI 

�
��������

H�3'�� X'�'�� X$ %
�! �
$ J�#Q�� r
�� .��$�� R�d�� X$�  

.�'���� %�+3��� "'/�3F�� S?T %H�
��� X$ "��F�� �l� �< 

 

 

 

 

 

 

)�."'/�3F�� S?T (  

 

m;� X$ "'�� m�hF�� X��$ "'/�3F�� %�+3$ ���! 

."'��+�� "�t$&� 

��
@I H�?+��� ��� p��� "'������ "����� 2! f��� �< 

���  -$  

 

 

 :��  c�?0
YP -/ ���� jT� 

 :��  -/ c�?0
YP �� �� jT� 

 :��  c�?0
YP -/ ��!"� jT� 

� �

A2�g�15�

�

(2) K�(��� 14 &0�� '��#��, .11 

 
)1.������� F	�*< �1 ,�	���< ����! (  

������ ����� ,� �E< ������� F	�*< �1 ,�	���< ,�� 
	�	&� ��
�* �
����< �E< �7 �A	�	&� 	��X���� 

.D2��� D��
� ������ 
 

 V�7 )
* 1�0"�� ,�	���< 	�*G ����* �7 ����  
 �0(� ���&�� �EA )% .1�0"�� )
* >�E �!:��� 

.������� F	�*< ���(� ���A7 
 

(��E&�) 
 

B���� ��3� ,��� 8�& ���� ���(� ������� F	�*< �1� 
 �I!�� ?���� 	�	&�� DF	�* 1�0"�� ,��� .;	0
� �����&�� 
.�����&�� B���� �* �(��� V�� G �����&�� )% D���IN� 

   

A2�g�16�

�

�)6��8( ;��#A� =�
�	8 .12�

 
: �0� )��X� ������� ������� G ?
���� )% ��:�� #��I7 1�0"�� ��:� 	�* 

 
)1.��:� O ������� � [1 �	"� �E< (  

     �� �������� ���� ��
 �A G 1�0"�� ��1�� 	�* (7  
    �� ������� �������� ��	�� �� ���&� �A (=  
     (J ����
 �� ���&� �A�� ��������  

 
)2.�	�:��� ?� 1�0"�� �*���� ,� �E< (  

     �� ��K��� )
* �� ��9��
 $��� �* )������ �������� ��	�� �� ���&� �A (7  
    �� 1�0"�� ������ ��
 �7 	:� ������� F	�*< ����� ,�	���L� ��X
 �A (=  

 
)3.�����&�� �� X:3 �E< (  

     �� )������ �������� ��	�� �� ���&� �A (7  
    �� ����"� �	�"���� �10"�� �7 ���	:��� ��&��� B	��� $��� �* 1�0"�� ����� F	�*L� ��X
 �A (=  

 
)4.�!���� �! )% �*���� 1�0"�� (  

      �����&�� ��3� ,X
 (7.;�:3�� B����
�  
 

)5.��!7 ����� )% 1�0"�� �*���� (  

      ;	0��X��� #)��� �� )9��0�� F	*�
 =���� ��	�* .��!7 ����� )% 1�0"�� �*���� G ���! ;	0��X��� ��!� ��	�*
 ;�:3�� B������ )�< �����&�� ��3< G �O�&�� >
� )% .��!7 ����� )% 1�0"�� D�3�7 �*���� G ��* ;�!��

.V��� 4�� �* )9��0�� F	*�
 	:�<� 
   

A2�g�17�

�

+����(��� .13 

 
� $� X*:               ;�!�24  �A��X
 	�	& �&��� ���& )% ,�100 * ,�20.>� X� ,�  

                              65  ���X
 ,!&� ��&� #��' ���& )% ,�180 .,�  

.����! ��" :               ;�!�� F�9�	 
 :                ��E�E�� 		��9.75 ± 15 .1��A �
�!  

         ��E�E�� J��X�      :8.2 �

 :              ��E�E�� ���0 ~ 2.5 .1��A �
�!  

.���:3 ����� X� :           J����� ������ 
 :         #���0!�� >20��< 
 :              �
���� �	�� 
:             �������� �� X* 
:           �����&�� ��3 
:             �1���� ,"&�� 

 
  ������� F���& �"�	  :  

   

S3.4-35



A2�g�18�

�

!��,� ���>� .14 

� �

A2�g�19�

�

#���� ������ #��'                                       �� )9��0�� ;9���                             ���#���� ������ #��' �  

 � -                                               B�9�	��22                                   ;9��
� ��
42 ����� ��!� �!�� �  

 � -                                               B�9�	��23                          H���� �&�� +�	43 ����� ��!� �  

 &                                               B�
:�� 71"��24                           #���� ������ ��
&44 ����� ��!� ���&  

 �                                                      V���25                         )9��0�� #��' �&�45 �7�
� ;2X'  

 �  �&�
� #��'                                  ���������26                                    ��& F	� X*46 �

                                     ��������� ��
* #��'27                       �������� �&�� ���&47  �	��� ��� 

	                             ��������� �&�� ���0�          28                                         	�	*48 ������ ���&  


                                      ��������� �&�� $�1��29                             ������ ?��"� 49 �- B�9�	��  

� �	�	�                                                         30                                 	�	:�� �&��50  

�') m��?P���                                                     (��                                   �)��� "�����  
'/����� �$�� �

                                       ��������� �&�� ���0�32     ��K��� �&��                          52 ���	�� $	���� �7� ( 

�)                                              X�0&� �h��� `�I���                         
30&� �h��� `�I��� q!H  

*                                                      
0lF+�� f�����                          �'K�+�� 
���M `�@o�� u?Y��� �
� f���  

+                                  H��3��� �'�K+� "'<�TM q!H��             

,                               �H�/���� m�@� S��T           �� "�
P&� X$ "0��F�� fY��  

-                                   q!
�� f0��F� �<�TM �;o��  V���  

�.                               q�3$ ��b ��� H��3$ q!H�� k?�$  

�/                                          ���&� ����#�� `�@o�� (�h�� �< -�F+$  

0 ��*�                                                    "0��/� ��� "'�IH f���  

   

A2�g�20�

�

�

A2-h-1 

 

 

MMagnetic locator 

 

S3.4-36



A2-h-2 

 

 

 

GA-1 KEYPAD

On/ Off Vol:  �'K�P �< ��d+30

.
����� ��Y0! �!  

  

:����� �>B�  HJ ��� SK��� -+0

On/ Off Vol  SK��� H�
�+/! �

 X'� �$ 
''K+�� ��� %�`�'/ ��$ ["'��

) ����High) u*d�$ � (low � [(

 �+� H1�� ��� SK��� 
�+30

 -N [_��@��� (�h�� ��� m�hF��

.��d+3��� (�h�� ��� H1�� r
+0  

 
" �KGain�	/��G�� &8 UBG��� "  

" H) ��� SK�0Gain �! �'�Y+� "

 f'/�3F�� 
��0J.J�#Q��  

  

:`�;�Z�� &8 UBG���  (�����! w*� -+0

 

,�) ��� f'/�3F�� � (�h��

 

$ "�'K�P � "Y�o ��� �+� [J�#Q��

 (�����! 
�! >�L
+/! -+0 [%
�!

.�#I;o! �?I

  

�����V>�� �	8 64�� FZ�� 0�B
��  
 f?�� �*/! n?t��� H��3��� k< -+0

 �L�0 [`�@K�� j�� � (�'��
+��&�

 ���� 2��$2   f0H�@�9  l�O0 [n��<

 ���� f0H�@?�� jT� H�?+�&� �<

W'F�

  

 

 
) -� (+) �	>V#�� - `��D�� `�A-:(  �

 �< WT�$ ��, ���'?�� -/
�� �< �t�+P

 �IO� S/��� X$ !�?P �'� [�;�! �����

 �! X'�'�� ��� c�'Q0H�P �01P -N [
H�b!

 �+� 
H�b&� 
�I 
��0J j$ H�3'��

 ���! ��� m�����.
H�b�� 
�I  
  

:�	>V#��  �0H�+�� �$ m;� X$ ��F+P

 ��QP! �! "+" ]L���� ��QP! �< )

" ]��3�� -("  

  

) �����'�Gain:(  
by$ �L�0

)Gain fb���� X$ H�3'�� �*/� �< (

 f'/�3� WT�0 � [���! fFT����

 ���,) S0
��� �$ m;� X$ 
H�b&�

(f'/�3F�� (��J S0
��� �+$!  

  

����V>�� 7��:  �< 1$
�� �l� �L�0

 SY< 
#z0 � [fb���� X$ X'�'�� �*/!

 �l� � [f0H�@?�� XFb V�*d�! f��� �<

 �Y?+$ "�! ���05 
�� X$ SY< %

 x�*+�&� ��*0 k�l� � .f0H�@?��

 ��'+�! f��� �< f'<�T! (�0H�@?�

.
''K+��  

  

  

  

  

  

  

  

  

  

 

 J�#Q� >;@+/&� �! �F?��

1-GA

  

 `S?� �F?�� -+0 [>;@+/&� f'��� ���

 �)! � [��d�� � ��$�� J�#Q�� k0
FP �

 �! 
'K� "�Q� "�� �F?�� -+0 �$ 2�,

 S?T -+0 [R�� ���GAIN  ���

 .cO¢@� 
t,! ���� �F?�� � ���! %�+3$

 X$ O@�! 
H�h� W3��� -+0 ��� ����

.��'?@�� 
'3��  

 

 

:fx�F�$  ��� ����$ -3L %! ��L�

 [f��3�� �t$ W3���� -��Y�� £d���

�� ]?3P �I [�+*0�3�� f0l�! [��1F

P _
+I! �)! J�#Q�� (�`�
I �< ����

 f'/�3F� J�#Q�� �'K�P -P �! [-#�$

.f'��� 
 

 
  

  

  

  

  

 

6A��
�� ���G� *	3J�  

  
:*	3J���  SK���� J�#Q�� �'K�P -+0

) H) ���on/off.(  

  

:�����  SK��� -+0 (�h�� 
''K+�

) H) ���On/Off VOL H�
�+/O� (

 (�h�� fLH�� m��� �+�

. f��o
���  

  

Gain:  (f'/�3F��) (�����&� 
''K+�

 H) ���d+/! -+0GAIN¢  �'�Y+�

H) � f'/�3F��GAIN�    
'?�+�

f'/�3F��  .��'+�&� ]3�  

  

  

g�L�� 0�B� ���G�  

 fY0
� ���d+/O� ��#�� 2��$ �0�FP ���

A2-h-3 

 

 �0�FP X��0 ">;@+/&� �! �F?��"

 (��@d�� ���d+/O� fI�� ��#�� 2��$

:f'��+��  

1" (�����! �0��P .Gain ���! ��� "

Jf'/�3�  

2 � �/!H ��QPO� X,�$&� ��F$ jT� .

. WLHO+'� ����O� J�#Q�� r�3$! ���

3 ��d�� � ��$�� J�#Q�� k0
FP -+0 .

 ��b �<X .��#�� Z�<  

4 ��b �< J�#Q�� k0
FP -+0 .X  Z�<

 fLH� ���! ��� c

b�?$ ��#��

.
H�b��  

  

 
  

:�����V>�� �		3�  

  

 �< f0H�@?�� f$;� J�#Q�� 
#z0

 
''KP ��'+�! ��� 
'�P � [fb����

 � `��P �$��� �#*��� f0H�@?��

.`�*@�P  

 :fx�F�$ (�0H�@?�� X$ £�d+�� -+0

)9  jT� �?I f?/��$ fY0
@� (n��<

.
�0�Q�� (�0H�@?��

  

1 -+0 ]/��$ ���� f0H�@?�� 
''KP ��� .

 f0H�@?� �#���?+/!9  X$ �,O+�� � n��<

 ]3� ]L���� � ]��3�� jT�

.J�#Q�� ��� (���bH&�  

  

2 �,O+�� -+0 (�0H�@?�� jT� ��� .

� ���0 J�#Q�� 2! X$ c

b�?$  f��� �<

 jT� fF� X$ �,O+�� ]Q0 "��� ���

 (�0H�@� n��, �)! �! (�0H�@?��

.f'#+�$  

  

3 R�o -+0 J�#Q�� ��� X$ �,O+�� ��� .

.f0H�@?�� f?�� `�@o 
 
 
 
 
 

 

A2�i�1�

�

Non�metallic�pipe�vibrator� �

A2�i�2�

�

Instruction�Manual�

�

�

�
.���	:��� ��' �7 ���	:��� ������� �!��7 )% ����� 	��� )
* $��< 

 
'��� X� )��X�� "������ ������� ����� 	��� )
* $ X��<" ������ ���*� ��!�� ����� F�!�� ���0
 X� 1�0"�� �EA ��"��7 ���N� ����� �&� ,

.��!�� 
 �* �"����� 		���� �"�� ���&� ,��� ������ )
* �
����� ,�	���L� $���� ,��� G ���1���� �
���� ���0�� �
���� ,�� ��!�� ,'���X�
 ������� $����� ��������� �0�7 �������� �!��7 	�	&� ��
�* �:" ��!�� ,'��� X� .�!�� B	� 	:�� �
����� ,�	���L� $���� ��
�*

� ,�!� 	�	&��.�������� �"� .�������� �� 	�	&� ��
!� �%��� �
��� �%�� ��!�� ,'��� X� G ���	:��� ��' ������
� ����  
 
 

   ��!�� ,'��� X� ���	1  
 

1.DF����� ��������� �7 	�	:�� F	&�� H���� ��&��� ������ ,X
 ,I G ���1���� �
���� �� ������ 	�	* ��%< .  
2�������� ,���� ������ ,
 . .���1���� �
����� �
���� ,� BE�� H���� ��&����  
3��� ,X
 . 	�	& )% ������ 4�� )
* ������ ����� ��:����� G ������� �������� £�� ;
���� ����& 410  .������ ��3 =��� ,�  
4)
*£� #��0�� J��� ��"��� ,X
 .,������� �������� �� #��0�� ������ #��0�� ��&� 4��� ,
 .  ���	� #��0�� �! �� H
���� ,���

.,������� �������� 
5.43�� $�� ��� )
* ���&
� >���2� �7 ���� �0�7� �
���� )��� .�
����� ,�	���L� ������ )
* $����� ,X
 .  

�� ,�	���L� ���1���� �
���� �� �	���� ����� 	�	&�� ,���� .���1���� �
���� ���	 ��� 	��� ������� ������.)3��� ��%��!��  
 

.�
!�� ���� �EA ,�* �!�� G ������ �7 �������� �� ���� �0(� 	
 ����&�� V:� )% : �(�&
� �

S3.4-37



 

 

 

 

 

 

 

 

MCWW（英語） 

  



 



Five (5) years plan for NRW reduction activity 

Version 0 

July 2013 

MCWW / JICA Expert Team 

Table of contents 

1. Introduction ............................................................................................................ 1

2. Framing of NRW reduction activity ...................................................................... 2

3. Organization for NRW reduction activity .............................................................. 4

4. Dividing plan of each branch for 5 years ............................................................... 5 

5. Preparation work .................................................................................................... 8 

6. Safety Control ........................................................................................................ 8 

7. Survey Method ....................................................................................................... 9 

8. Reporting System ................................................................................................... 11 

9. Analysis and Improvement of the Plan .................................................................. 12 

10. Recommendations ................................................................................................ 12 

-Attachment- 

1) Leak detection method 

2) Equipment manual 

1

1. Introduction 

We have three (3) approaches to tackle non revenue water reduction.  

� Fundamental approach : Distribution analysis to figure out actual condition of 

distribution volume & billed metered consumption 

volume. 

� Supportive approach : Immediate repair of visible and invisible leakage. 

� Preventive approach : Replace old pipes in accordance with plans.  

Figure 1-1 Relation among three approaches for non revenue water reduction 

MCWW has carried out Non revenue water reduction project together with JICA experts.  

In this project we mainly implemented fundamental approach and supportive approach.  

As a fundamental approach, we have shared thoughts of necessity of accurate GIS map, 

updated GIS maps, measured flow & pressure for distribution analysis in isolated area, 

and checked accuracy of water meter at each house, and cleaned water meter for more 

accurate measurement.  

As a supportive approach, we have detected and repaired visible and invisible leaks in and 

out of our pilot area. 

After this, prevention is better than cure.  The more important is preventive approach 

which aims hardly causing leaks than supportive approach which is leak detection in early 

stage. 

For leak prevention, replacement of aged main pipes, aged house connections are radical 

measures.  We believe it should be prioritized to replace pipes due to leak occurrences, 

Fundamental 

Approach 

Supportive 

Approach 

Preventive 

Approach 
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not only ages.  And, leak prevention should be forethought consistently when pipe newly 

organized, or renovated for planning and maintaining.  We need to consider real 

condition of past record in each city for the physical loss reduction and leak detection 

activity plan.  Causes of leaks need to be recorded in detail because these causes are the 

key factors to improve our water network to be hardly leak occurs in future plan. 

Therefore, for non revenue water reduction we need to approach in this 3 ways 

“Fundamental approach” “Supportive approach” and “Preventive approach.  

Also, in IWA (International Water Association) reports, they say there are 4 factors to 

reduce non-revenue water, Active Leak Control, Speed and Quality of repair, Pressure 

Control, Review and Revision of pipe materials.  

In addition, leak survey and the repair should not stop just once.  The survey needs to 

conduct continuously and consistently.  After a certain time passage, we are able to 

detect leak again near the repair point.  We call it leak reappearance.  In this plan we 

assume the certain “reappearance time” as 5 years.  The basic idea is to conduct leak 

survey in every 5 years.  We formulate this “5 years plan of NRW reduction activity”.   

Furthermore, this plan should be revised during activities if needed.  At this time this 

plan is not perfectly suited for the situation in Egypt.  It is necessary to upgrade this plan 

with correcting the course of plan or adding some tasks. 

2. Framing of NRW reduction activity 

The frame of NRW reduction activity consists of four (4) main activities.  Moreover, this 

framing is likened to PDCA
1
 cycle.  PDCA cycle is generally important concept for any 

task/business.  General description of each activity is following. 

1) Formulate a Plan : (Plan) 

The plan for NRW reduction activity for MCWW can be formulated from 

experience of JICA project.  Organization for NRW reduction should be 

established.  And each branch should have their plan including dividing area 

with time schedule. 

                                                        
1
 PDCA : Plan-Do-Check-Act 

Plan :Establish the objectives and processes,   Do :Implement the plan 

Check :Study the actual result,     Act : Request corrective actions 
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2) Conduct Leakage Survey : (Do) 

Leakage survey consists of several stages.  “Preparation work” before starting 

site survey is necessary.  In addition, establishment of the system for “Safety 

control” during site survey is necessary.  And the surveyors and concerned 

staffs shall conduct leakage survey by proper “Survey Method”. 

3) Report and Evaluate : (Check) 

“Reporting system” shall be developed for analysis and evaluation.  Reporting 

data can be utilized for improvement of strategy on NRW reduction activity. 

4) Improve the Plan : (Act) 

The plan shall be reviewed and improved through actual survey.  There is 

possibility to exist the difference between plan and reality.  Headquarter can 

receive information of problems at the site.  Also the plan can be improved 

through evaluation for more detail and/or additional strategy. 

Figure 2-1 Concept for PDCA Cycle 
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3. Organization for NRW reduction activity 

In order to conduct NRW reduction activity and leakage detection continuously, the 

organization has been established as shown figure 3-1 and table 3-1.   

Figure 3-1 Organization Chart for NRW reduction activity  

Chairman

[Head Quarter] 

NRW and measurement department

[Ashmon Branch] 

- Branch manager 

- Head of network in the surveyed area 

- Our trained C/P in the branch will 

follow up each area twice a week 

[El Shohada Branch] 

- Branch manager 

- Head of network in the surveyed area 

- Our trained C/P in the branch will 

follow up each area twice a week 

[Quesna Branch] 

- Branch manager 

- Head of network in the surveyed area 

- Our trained C/P in the branch will 

follow up each area twice a week 

[Shebeen Branch] 

- Branch manager 

- Head of network in the surveyed area 

- Our trained C/P in the branch will 

follow up each area twice a week 

[Berket el saba Branch] 

- Branch manager 

- Head of network in the surveyed area 

- Our trained C/P in the branch will 

follow up each area twice a week 

[Tala Branch] 

- Branch manager 

- Head of network in the surveyed area 

- Our trained C/P in the branch will 

follow up each area twice a week 

[Bagour Branch] 

- Branch manager 

- Head of network in the surveyed area 

- Our trained C/P in the branch will 

follow up each area twice a week 

[Minuf Branch] 

- Branch manager 

- Head of network in the surveyed area 

- Our trained C/P in the branch will 

follow up each area twice a week 

[GIS and Hydraulic 

Analysis Department] 

[125: Customer 

Service] [Technical support 

Department]
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Table3-1 Job description for NRW reduction activity 

Position Role 

Head quarter NRW and 
Measurement
Department  

� Set general strategy 

� Coordinate/facilitate with branches 

� Technical support for leak detection survey 

� Analysis and evaluate the reports 

� Review and improve NRW reduction plan 

� Report the evaluation to the Chairman 

� Train managers of areas network on leak 

detection equipment. 

� Re-check 10% of the surveyed connections, and 

25% of the repaired ones. 

Costumer

Service ”125” 

� Compile data for customer complaint 

� Report the data to Head quarter 

GIS Department  � Update information of water networks 

� Input the data repair location, etc 

� Prepare the required GIS maps for the leak 

detection survey. 

Hydraulic Analysis 

Department

� Analyze piping replace  

� Analyze and study for DMA  

Branch Branch manager � Support the execution for NRW reduction plan 

� Check the progress twice a week through our 

trained C/P in the branch. 

� Report progress and result to Head Quarter 

Manager of leak 

detection (Network) 

� Supervise leakage survey and repair of leak 

points 

� Report progress and result to branch manager 

� Repair the discovered leakage points. 

Chief surveyor 

(Area supervisor) 

Surveyors � Execute leak detection survey 

� Make report 

� Input any new data on GIS maps (house 

connections, new water lines, …etc.) 

4. Dividing plan of each branch for 5 years 

(1) General

In the JICA Project, water balance analysis had been conducted in the pilot area in order 

to grasp current NRW ratio and reduction rate.  However, in case that water balance 

analysis is conducted, isolated area for analysis should be prepared and measurement of 

consumption volume is necessary.  On the other hand, there is difficulty to isolate survey 

areas shortly.  Therefore, we basically concentrate leakage detection survey without 

isolation as NRW reduction activity.  House connection survey and the confirmation is 

our main activity for leak detection. And that will be applied through the following steps: 

6

1.16 Acoustic rod were purchased, which means each branch has 2 acoustic rods. 

2.The technician which was trained through NRW and JICA expert team received 2 

acoustic rod.  

3.1 acoustic rod will be delivered to the head of network in each area in the branch, 

according to the attached time table. 

4.The head of the area network should conduct leak detection survey in his area. 

5. Each branch should ask our C/P -which was referred to in step 2- to follow up the 

progress in the surveyed area twice a week and report the progress each 15 days to NRW 

department. 
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Figure 4-1 Basic process for leakage detection survey 

(2) Availability for number of house connection survey 

Availability for number of house connection survey has been found through the JICA 

Project.  House connection survey for around 100 to 300 house connections can be 

conducted for one day by one group.  And one group consists of two (2) staffs at least.  

Following table is case study for availability of number of house connection survey.  

Number of water meter is calculated as one connection has three water meters. 

Table 4-1 Case Study for availability of Number of House Connection Survey 

Case A Case B 

One week 
100 connections 

/ 300 water meters
300 connections 

/ 900 water meters

One month 
400 connections

/ 1,200 water meters

1,200 connections 

/ 3,600 water meters

One year 
4,800 connections

/ 14,400 water meters

14,400 connections 

/ 43,200 water meters

(3) Number of dividing area for each branch 

All the house connections at city and villages in Markaz should be surveyed within 5 

years.  Yearly plan is necessary for each branch and the plan needs to be approved by 

headquarter. 

At the moment, there is no information about number of house connections.  Therefore, 

we can estimate number of dividing area by customers number of each branch.  Each 

Preparation 

House connection survey 

Confirmation 

Repair work should be done 

by the area network staff 

Leak Report 
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branch can adjust the frequency and number of house connection survey by number of 

customers.  

Following table is relation between customers and number of house connections for each 

branch.  Target number is calculated as the condition that one connection has three (3) 

water meters and one meter has five (5) populations. 

Table 4-2 Relation between population (2009-2010) and number of house 

connection 

No. 
Name of 

Markaz/City

Customers 

(2013) 

Number of 

house 

connections

2013 

Number of 

areas 
Expected time 

1 shebeen 
135,647 

50,589 9 
257 weeks (5 

years)

2 Quesna 
84,794 

39,429 8 
205 weeks (4 

years)

3 Berket el saba 
57,082 

26,860 7 
152 weeks (3 

years)

4 Tala 
67,621 

31,760 9 
186 weeks (3.5 

years)

5 El Shohada 
55,197 

25,650 7 
147 weeks (3 

years)

6 Minuf 
92,591 

42,231 8 
228 weeks (4.5 

years)

7 Ashmon 
127,467 

59,754 14 
271 weeks (5 

years)

8 El Bagour 
73,448 

34,839 12 
201 weeks (4 

years)

(4) Dividing plan for each branch 

All the house connections in branch office need to conduct house connection survey in 5 

years.  It is necessary to make a plan to conduct house connection survey in all Markazes.  

Each dividing plan with time schedule and number of customer is attached from next 

page.
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5. Preparation work 

Following preparation work is necessary before staring house connection survey.   

� Formulation team  : 1 team 2 persons or more 

� Necessary equipment : 1 or 2 units of Listening stick will be distributed on 

network managers according to each branch need, 1 Ground microphone from 

NRW department if necessary  

� Area Information : Printed GIS map, number of customers, area 

characteristics

� Transportations  : Pick up / Van with generator, Vehicle, Motorcycle 

�  ID    : Surveyor ID 

This preparation depends on cases who conduct Drilling Confirmation of leaks. There 

are two cases that headquarter conducts confirmation or branch office conducts 

confirmation.  Recommendation is that branch office themselves will do it because 

the confirmation is the most important point to know the leak itself, leak point, 

estimated leak amount, causes of leaks.  And the branch office needs to evaluate this 

result.

6. Safety Control 

Leakage survey shall be conducted with safety control.  Following safety controls 

should be considered. 

(1) Emergency communication chart 

In emergency case such as traffic accident on the survey, damaging to other utility, 

physical damage for customer, damaging to customer facility, the surveyor shall 

report to branch office by emergency communication system.  The branch manager 

shall report/inform the fact and situation to concern agency.  Therefore, emergency 

communication chart, should include information of the concern person of branch 

office, Police Station, Hospital, Electric Company, Gas Company, and so on, shall be 

prepared at each branch and report it to head quarter. 

(2) Communication with other agency 

In order to conduct the survey properly, permissions or processes for survey might be 

necessary.  

a) For excavation the trunk road with pavement 

10 

In case of excavation for trunk road with pavement, it might be required for 

permission by governorate or police.  Before excavation, the branch office shall 

start a procedure properly, if required. 

b) For confirmation the location of other utility 

There are other utilities under the ground.  When excavation is started, the 

branch office shall check the location of other utilities.  In case other utilities are 

located near the water pipe or excavation area, especially high voltage electric line, 

the branch office shall contact other utility company.  And excavation should be 

conducted with permission or observer of utility company.   

c) Other cases 

If there is other case, it should be considered. 

(3) Safety management on survey 

a) Surveyor ID 

The surveyors should have and keep their surveyor ID.  In case customers ask 

their position on the survey, they shall show their ID to the customers. Moreover, 

the surveyors shall show their ID to the customer, when the surveyors needs to 

enter customer’s house for the survey. 

b) Traffic control 

The surveyor shall manage traffic control under his survey in order to keep safety 

for themselves and residential neighborhood.  When the surveyors conduct 

confirmation and excavation, it shall be taken care for traffic situation. Especially 

on the truck road, we recommend that excavation area shall be barricaded with 

sign board or pole and watchman. 

7. Survey Method 

STEP-1: House connection survey 

1) Write down connection point to GIS map will be applied through GIS department. 

2) Listen at house connections, meters, valves, fire hydrants, fittings using Listening 

Stick. 

- No sounds at all, then no leak nearby. 

- If there are similar sounds to leak, please close stop valve on house connection, 

and stop valve near meter to stop using inside of house.  After closing valve, if the 

sound remains, check and count the house connection as "suspect point" or "similar 

noise".

S3.4-40
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STEP-2: Confirmation 

Plan-1; Until equipment ready (Confirmation with Head quarter) 

1) For the time being, leak detection team will ask "Ground Mic-ing, Correlation and 

Drilling Confirmation and Correlation" to Head quarter staffs. 

- After detected 5 points or appreciate points of similar noise at house connections, 

contact head quarter staff for Ground Mic-ing and drilling confirmation.  

Timing of contacting might be fixed by monthly.  This depends on branch 

number of suspected points or availability of head quarter.  Therefor this matter 

shall be studied and evaluated after start activity. 

(We strongly recommend that surveyors themselves of branch office will conduct 

Ground Mic-ing instead of head quarter staff.  Because this Ground Mic-ing & 

confirmation is the most important task for leak detection.) 

2) After making an appointment with head quarter staff, surveyors of branch staff 

conduct Ground Mic-ing between line over the house connection to expected 

connection point to main line (ferrule). 

- Using ground microphone, listen every 50-60cm.  Do not adjust volume and 

listen for 5-10 seconds only for confirmation of difference of the sound. 

- When loudest, then directly over leak.  Use visible display (LED meter, dial 

meter) in last 40-80cm when "loudest" is heard to determine. 

- There is a case that the loudest point which is not right above the point of water 

leak, depending on conditions in the ground and the road surface. 

3) After marking the leaking point on the ground, make a hole at the marked point by 

use of the Electric Hammer Drill and Boring bar and then, insert the Listening Stick 

in to the hole so as to final Pinpointing.  And use listening stick to confirm if there 

is a leak sound from leak itself and water from the leak itself to the listening stick.  

- In order to avoid damage to water line, please listen to the sound of pipe fitting 

near the drilling or boring point by listening stick. 

- When drilling or use boring bar, need to report other buried utility company to 

avoid damage to the other buried cables or pipelines. 
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4) In case direct excavation without checking by Boring bar will be proceeded, refer to 

STEP-3.

Plan-2; After equipment ready (Confirmation by branch office) 

- Procedure for confirmation is basically same.  Branch office directly conducts 

the confirmation work. 

STEP-3: Repair 

1) Firstly, report the confirmation result to the customer before excavation. 

2) Excavate the suspected point by confirmation.  In case permission of excavation is 

necessary, branch office shall start predefined process for excavation. 

3) Safety control such as traffic control shall be kept during repair.  (Refer to “Safety 

Control”.)

4) Record about the leak point.  (Refer to “Reporting System”.) 

5) Take photos before repair about leak point, situation of leaking, etc. 

6) Try to measure leak volume by tank with time watch.  

7) Repair the leak point immediately after recording. 

8) Take photos after repair about repair method, repair condition, etc. 

9) Report to customer. 

8. Reporting System 

We strongly recommend making a leak report template for reporting.  “Monthly leak 

survey report” and “Report of leak repair” of each Branch periodically shall be submitted 

to head quarter with statistical analysis or ideas to improve pipe condition (reduce 

leakage) with approve by branch manager.  

(1) Monthly leak survey report 

Monthly leak survey report should be involved following items at least. 

a) Quantity (Data collection) of visible leak mobile work by patrol or report from 

residents 

It will be summarized for “Report of Leaks repair for visible”. 

b) Quantity (Data collection) of planned work (leak survey)  

When, who, where, how, how many house connections conduct, how many house 
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has suspected, and so on.  It is summary of “Report of Leaks repair for 

un-visible”.

c) Statistical analysis of cause of leaks by each Branch 

Analysis can be conducted from the data, priority for replace pipes, upgrading of 

house connection, appropriate water meter condition and easy access water meter, 

and so on.  It is necessary to feedback leak records for more reasonable and 

manageable pipelines. 

(2) Report of Leaks repair for visible and un-visible 

Leak repair detail such as point of leak, repair date, repair time, pipe material, age (old), 

condition (wet, dry), pressure, estimated leak amount should be recorded by the person in 

charge of repair. (not only survey team)  Recording format shall be distributed and be 

applied to all branches. 

9. Analysis and Improvement of the Plan 

It is necessary to analyze and evaluate the result of the survey.  Through analysis and 

evaluation, the plan can be improved more accrual and more ideal.  There are many 

factors for evaluations.  Followings are examples and ideas for evaluation and 

improvement of the plan.   

� Compile and evaluate the analysis by branch office 

� Analyze the relation between number of house connections on survey and 

customer’s number 

� Analyze the category of leak cause and leak condition 

� Analyze the estimate leak volume 

� Analyze the water balance analysis, if distributed water is measured 

� Analyze the next priority survey area 

� Share above analysis to Hydraulic Analysis Department for their study 

� Share leak point to GIS department and request to input data to GIS 

� Study new strategy for leak survey 

� Study making pipe replace plan 

10.Recommendations

(1) Upgrade of GIS data for house connection 
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When the surveyor conduct the house connection survey, the surveyor checks the 

location of house connections on the prepared GIS map, as described on the section 7 

“Survey Method” Step1.  This information shall be utilized in the future.  For first 

Step, location of house connections should be transferred to GIS department and GIS 

data should be upgrade for this information.  In case 400 connections per one month 

per branch will be checked, the information of 3,200 connections is required to input 

to GIS for each month.  10 working days per one staff for inputting the information 

for 1,600 connections can be applied.  This case needs two staffs for inputting.  

There is no difficulty. 

(2) Flow measurement at isolated area 

As mentioned before, there is difficulty to make isolated area.  However, the isolated 

area in somewhere already exists.  For example, some satellite village has one well 

station and closed network.  In such case, we recommend to install flow meter in the 

well station without making chamber to escape spent the external cost.  And the 

surveyor can receive the support from water meter readers to survey the water 

consumption same as JICA Project.  Or, the branch office can estimate the 

consumption by bill.  And we recommend the analysis for water balance before 

repair and after repair as pilot area. 

(3) Establishment of DMA (District Metering Area) 

In order to measure NRW ratio (or the amount of lost water), DMA should be 

established, and NRW ratio can be calculated in each DMA after measuring the 

distribution volume and consumption amount. Also DMA is a system which can 

continuously monitor the change of the amount of flow in one area, so the sudden or 

the big change of flow can be noticed easily, and then action can be taken. The size of 

the area should not be less than 3,000~5,000 costumers, which will be around 1~2 

KM�, according to IWSP experience which is supported by EU. GIS maps with 

correct information of main & branch lines with the type and diameter and valves 

location are required. Hydraulic analysis should be conducted to maintain the same 

pressure at each DMA. Valves condition should be checked and zero pressure test 

should be conducted to confirm isolation of the area, and maintain valves if needed.  

(4) Water balance analysis by balk meter and bill 

Water balance analysis helps staff to evaluate the amount of lost water which were 

saved by the leak detection activities. We can know the measured consumption 
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amount through the bills of costumers, and we can know the distribution volume 

through the flow meters in each DMA. Through these steps we can grasp the amount 

of lost water before leakage survey. After conducting the leakage survey, we can 

repeat the same steps to know how much reduction of NRW we could reach. 

(5) Patrol system by mobile work 

This system is important to check the general situation of visible leakage and 

commercial loss, such as illegal connection in the branch, and also it builds trust 

between costumer and water company. This system is a visual monitor for NRW 

reduction and general situation of water quality. Some customers can be interviewed 

for such information. Staff of water company should check by eyes the streets 

conditions in a patrols during the day, and then report the repair of leakage to head 

quarter. 

(6) Evaluation for the plan each 3 months is required to check the PIs. 

In order to evaluate the result of leakage survey conducted by branches, periodical 

technical meeting is required. This meeting can improve communication system 

between branches, and between branches with head quarter. This meeting also is 

useful for sharing experience and problems, and suggest solution based on all 

branches experience (one branch can share problem, and other branch can solve it 

according to its experience). 

(7) Cooperation between General department for measurements and C/P on following up 

the five years plan implementation. 

(8) Provide camera to take photos for the leak points. 

Reporting is important for presenting the results, eying leak points, and share the 

achievements with head office. In order to have effective presentation, pictures and 

videos are very important. Videos and photos should be taken closely to the point of 

leakage, and then delivered to the head quarter, so head quarter make reports with 

these photos and videos. 

(9) Leakage reduction through pressure control 

Reducing excess pressure in the main distribution lines will contribute to reduce the 

water loss volume through leakage and reduction of frequency leakage. Controlling 

pressure can be applied by several methods, such as: (Pump control, throttled line 

valves or automatic control valves). Before water company decides to reduce pressure 
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in order to reduce the leak amount, it is very important to compare between the 

expected water loss volume to be saved, and the customer satisfaction. Because 

customer satisfaction might be effected by the reduction of the pressure, as well as 

customer consumption. This procedure should be conducted many time (try and 

error) to reach the proper pressure that can save water loss, and does not affect the 

customer satisfaction. 

Attachment

1) Leak detection method 

2) Equipment manual 

a) Flow meter 

b) Ground Microphone 

c) Pressure logger 

d) Acoustic rod 

e) Digital sound detector 

f) Pipe and Cable Locator 

g) Metal pipe locator 

h) Magnetic locator 

i) Non metallic pipe vibrator 

j) Water leak Detection Training 
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Water Leaks Create Different 

Sounds 

SOUNDS FROM WATER LEAKS: 

TRANSMISSION THROUGH PIPE 

WALLS AND SOIL, FACTORS 

THAT IMPACT SOUND 

TRANSMISSION 

1. Pipe resonance (vibration)from 

oriffce noise 

2. Water inpact on surrounding soil  

3. Water circulation and flow in soil 

cavity 

Sound Intensity Increases with 

Water Pressure 

Various Pipe Materials Transmit 

Sound Differently 

Higher Frequencies are More 

Attenuated (Absorbed) in Soil 

than Lower Frequencies 

What Affects Leak Sounds & Our 

Ability to hear them 

Water Pressure in Pipe 

Type of pipe material and pipe 

diameter 

Soil Type and Soil Compaction 

Ground Surface for microphone:  

concrete versus sod 

Extraneous noises: wind, 

highways, buildings, machinery 

Water Leak Surveys and Water 

Leak Pinpointing 

1. Water Leak Surveys 

- Listen at hydrants, Valves, meters, 

curb stops, and other exposed 

sections/fittings.

- No sounds at all: then no leak 

nearby. 

(LEAK SURVEY at Meters)  

2. Water Leak Pinpointing 

- Only after performing surveys. 

- Between two loudest fittings 

(hydrants, meters, etc.)  

- Directly over top of line 

(Water Leak Pinpointing) 

What are Sounds of Leaks Like 

1. Good water pressure, corp leak or 

small leak: “hiss” 

2. Good water pressure, main break 

or big leak: “whoosh” 

3. Very close to leak (15-20 feet 

during pinpointing): rapid “thumping” 

noises of water against soil in cavity 

or ”clink, clink” of small stones 

bouncing off pipe.  

4. Water splashing on the pipe: may 

be close to leak or may be water 

traveling along pipe for long 

distance. 

5. Orifice pressure reduction/pipe 

resonance noises (i.e.,”hiss” or 

“whoosh”) ; always very constant.  

6. Intermittent and on again/off again 

noises: not a leak. 

7”um and ringing”: transformers, 

motors, or gas lines. 

8. “Click, click, clik”: meter turning 

(not a leak) 

Advantage of an Accoustic Leak 

Detector 

1. Not too expensive 

2. Maintenance free and pretty 

reliable (Don’t drop the sensor!). 

3. Pretty easy to operate 

4. Can be used inside of buildings for 

leaks inside of walls and under floors 

(turn off HVAC system and other 

building noises). 

5. Almost never wrong: where leak is 

loudest is almost always where leak 

is located. 

6. Last for many years: 10-15 years 

life expectancy. 

Disadvantage of Accoustic Leak 

Detector 

1. Practice required to lean leak 

sounds and techniques. 

2. Maximum depth for pinpointing: 1 

to 1.5m for pinpointing: 

3. Pinpointing over soft or grass 

cover more difficult. 

4. Pinpointing sometimes possible 

only at night 

How to Water Leak Detection 

A1-2 

 

Water Leak Surveys: How to do 

them?

For most complete surveys, listen 

at EVERY curb stop, meter, 

hydrant, valve, etc.

For iron and steel lines, listen at 

hydrants or Meters every 100 to 

200m. 

For AC pipe, listen at hydrants and 

at a curb stop/meter between them 

(max distance between points: 

100m). 

For 13mm to 150mm PVC pipe,  

Max distance between points 150m 

For 150mm and larger PVC pipe,  

(Max distance between points 100m) 

When listening at curb stops/meter 

boxes, pick side of street with 

shorter length services. 

(Listening at Meter by FSB-8D) 

No Leak Sounds? Then No Leak 

Neaby 

Water Leak Pinpointing: How to 

do it 

Mark water line with pipe locator 

between two loudest locations (curb 

stop, hydrant, valve, etc.) 

(Pipe locator Induction Method) 

(Direct Method Transmitter Setting) 

Use Ground plate for street surfaces, 

sidewalks and concrete slabs. 

Use pointed red or boring bars (push 

rods) in soft dirt and grass covered 

areas. 

Listen every 3-5 feet. Do not adjst 

volume and listen for 5-10 seconds 

only. 

(Pinpointing) 

Stay directly over the pipe or the 

exact same distance on either side. 

When loudest. then directly over 

leak. 

Use visible display (LED meter, dial 

meter) in last 5-10feet when 

“loudest” is heard to determine. 

(VISIBLE DISPLAY in Detectors) 

(LOUDEST POINT) 

CONFIRMATION SURVEY 

(Confirmation by Hammer Drill) 

(Confirmation by Boring bar) 

NECESSARY EQUIPMENT 

Listening Stick, FSB-8D 

Pipe & Cable Locator PL-960 

Hammer Drill 

Boring Bar 1.0m 

More advanced Leak Detection  

(Leak Noise Correlator LC-2500)  

�

�

�

�
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FFlow meter  
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Tokyo keiki UFP-20 

Clamp-on

Transducer

Principle of  “Transit Time”

Time difference:  with flow (black�) and against flow (red�) = velocity (v)

Flow volume (Q) = cross section area (A) x velocity (v)

Q = A x V

 

 

DATA LOGGING 
& Transfer

Auto-name filer by CSV format

Any interval can be set 
& Easy synchronizing Totalize

Easy copy to USB memory

 

Choose Instration Wizard 

Easy Interface

Installation Wizard” makes you easy input by Interactive menu.
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Parameter Setup and Operation 

1. Pipe information input 

aa. Exact pipe diameter (mm) or circumference (mm) 

bb. Material specification or sonic velocity 

cc. Pipe wall thickness (mm) 

dd. Lining material specification (if any) 

ee. Lining thickness (if any) 

 

2. Liquid specification input 

or sonic velocity input) 

3. Transducer type input and installation geometry 

4. Mount transducers on pipe 

55. START MEASURING ! 

 

Thickness measurement available. 

 

Receiving Echo Monitoring

Transmitting Receiving

Visual confirmation that 

receiving echo is “good”.

 

 

Appropriate Location  for Measuring

[Refer to JEMIS 032-1987 ]

L 10D10D
or

more

Probe

L 5D

10D

or more

L 50D

10D

L 10D

L 30D

D

0.5D

L 5D

Upstream straight pipe length Downstream straight pipe length
Structural

condition

90°bend

T shape joint

Increasing

Diameter

L 5DL 10D

L 30D

Flow Control at upper side

L 10D

Control

Valves

Reducing

Diameter

Flow Control at lower side

L 50D

Stop Valve

Chuckvalve

Pump

D : Pipe Diameter

Recommended installation 

points are…

 

 

 

 

 

PPressure Logger  
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Textlog I & II Configuration 

Software Manual 

 

Software Version 4.0 Beta 

April 11 
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GGround Microphone  

  

A2-c-2 

 

 

HG-10AII manual, 

Set up. 

Insert the headphone plug into the Jack located at the upper side of Amplifier. 

Connect the sensor (Pick up) cable with the connector located at the lower side of Amplifier. 

Wear the headphones and amplifire with waist belt. Otherwise wear the Amplifier by use of its 

Sholder belt. 

 

To check each action 

*Push the key of power switch. 

CAUTION: In this case, the plug of Headphones is required to be inserted into the Japck. Othewise, 

the Power Switch does not work. 

*Push the key of BATT and confirm the residual power 

CAUTION: When the METER does not deflect into the BATT Line, change all Betterries (6 pieces of 

1.5Volt Battery) 

* Turn the Volume Control Knob to its minimum 

*Wear the headphones and put the sensor (Pick-up) on the ground surface. Then push the Mute 

Switch Button and turn the Volume Control Knob clockwise for listening to ground noise. 

Try to push the Filter Selecting Keys I.E. one Key in the Low Frequency Band  Keys and another 

Key in the High Frequency Band Keys so as to confirm if the Filters are working well. 

After confirming the above actions in good condition, work at the detection of water leak.   

 

How to change battery 

Insert the headphone plug into the Jack of Amplifier. 

Push the Power Switch Key ant then the BATT key. 

Confirm if the METER deflects into the Red Line of BATT. If it does not deflect so, change all 

batteries right away. 

Turn up the Locker Plate and detach the Battery Case Cover. 

Change all batteries together (6pcs.) 

CAUTION: When the HG-10AII is not used for a long time, keep it without Batteries. 

 

How to detect leaks,(1) 

Wear the HG-10AII Leak Detectors by waist belt or shoulder belt. 

Walk along the buried pipeline and look for a point sounding a quasi-leak. 

The maximum point sounded on the ground surface indicates the leak existed right under the ground 

as shown by the figure 

Read the maximum METER deflection by listening to the maximum sound through the headphones 

so as to determine the point of leak from the ground surface. 
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How to detect leaks (2) 

The sound volume listened through the headphones should be adjusted lowerly. The lower sound to 

ears to minimizes fatigue and makes the operator easier to listen to leak sounds. 

CAUTION: The bigger sound through the Headphones makes the operator difficult to listen to the 

traffic noise and waning voice. It may cause a hard of hearing. 

CAUTION: The Mute Switch is required to be operated after placing the sensor (pick-up) on the 

ground so as to avoid the disagreeable noise to ears. 

The filter Function consists of 9 conbinations. The nine Filter Combinations enable the operator to 

thell the fine difference of leak sound caused by the material of pipe. 

 

Filter Band width meeting the material of Pipe. 

Each pipe generates its own leak sound within a certain range of frequency according to the material 

of pipe. The following example would be convenient to know the filtered width. 

 

 100Hz 200Hz 400Hz 600Hz 800Hz 1200Hz 

Main CIP       

Main PVC       

Service PVC       

GP       
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AAcoustic rod 
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Listening stick LS-1.0m / LS-1.5m.

And how to find leaks. 

USE

Fuji Listening stick is a high grade 

mechanical listening stick benefiting 

form an acoustic resonant chamber 

for noise amplification. This is 

particularly suitable for water supply 

pipes made of PVC and polyethyle 

WARNING

Do not swing around this listening 

rod to avoid personal injury. 

CAUTION

Do not use this listening rod for a 

purpose other than water leak 

detection.

This rod is not waterproofed device. 

Do not immerse it in the water until 

ear-pad. And do not use it in the 

heavy rain. 

How to USE 

Light fit the tip of the Listening 

rod to meters, stop valves, water 

taps, and fire hydrants . Attach an 

ear to an earpiece of acoustic 

resonant chamber to listen to the 

leakage noise from the valves. 

HOW TO FIND LEAKS 

“Surveying” is the term applied to 

listening for water leaks when there 

is no obvious evidence, like water 

flowing on the street. Every hydrant, 

valve, and service line is a possible 

location to hear the sounds of water 

leaks: 

Since the sounds travel on the pipe 

walls better than through the soil, 

always listen at the hydrants, valves, 

and meters first. As you get closer to 

the leak, the sound gets louder. 

Finally, decide which two of these 

locations are the loudest. Now you 

are ready for “Water Leak 

Pinpointing.” 

“Water Leak Pinpointing” is the term 

applied to the process of pinpointing 

the exact leak location. For Acoustic 

Leak Detection, the exact leak 

location is usually the spot where the 

leak sounds are the loudest:

To find this spot, the listener must 

carefully mark the location of the 

water line on the street after locating 

it exactly with a pipe and cable 

locator. Usually, the piping between 

the valve or hydrant with the loudest 

sound and the valve or hydrant with 

the second loudest sound is the 

section of the line that needs to be 

marked. The section must be 

accurately located and marked on 

the street in order for the listener to 

consistently listen directly over the 

pipe.  

The listener moves the ground 

microphone 3 to 4 feet each time in 

the direction of the water line, 

listening, and moving closer to the 

water leak. While the listener is 

moving, he does not adjust the 

volume control, since the volume 

control must be held constant in 

order to make accurate comparisons. 

When the listener is very close to the 

leak, it may be impossible to decide 

based upon the user’s hearing alone 

whether the leak is in one spot or in 

a spot 3 to 4 feet away. When this 

occurs, the listener must study the 

visible display (meter) to see if the 

signal is slightly stronger at one 

location than at another location. 

A2-e-1 

 

 

DDigital sound detector 
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FSB-8D manual 

Fuji FSB-8D sound bar is capable of judging water leakage by detecting minor vibration tone. By 

amplifying it and by then comparing the detected tone reference based on the sound and numerical 

value information. It is particularly suitable for water supply pipes made of PVC and polyethylene.  

 

1. How to set up. 

(1) Connect the sensing bar to the main unit. 

(2) Insert the headphone plug into the headphone jack of the main unit. 

(3) Locate the intermediate point of the volume control dial at the mark. 

 

2. Replacement of Batteries 

If the battery capacity is short, a battery mark begins to flicker in the left lower part of the display 

screen when the ON/OFF switch is pressed. Replace the batteries with new one in such a case. Use 

two alkali dry batteries (LR6) Positively mount the battery cover.  

 

3. How to USE 

(1) Light fit the tip of the contact rod to a meter, water tap or the like, then press the power switch. 

(2) The magnitude of the vibration is displayed ont eh LCD, the vibration sound can be heard through 

the headphone at the same time. The power is OFF when the ON/OFF switch is released. 

 If the OUT OF RANGE mark ( ) flickers in the left upper part of the display screen, it means that 

the set display level is exceeded. Open the battery cover and lower the SENS switch by one step. 

If the volume is excessive, turn the volume control counterclockwise. If the volume is too small, turn it 

clockwise. 

The numerical value displayed will remain unchanged, even if the volume control is turned 

 

4. SWITCHING THE SENSITIVITY 

The SENS switch is of three (3) positions. It is used for attenuating the signal by a certain value of 

output. [The initial setup is Large Midium : The signal level is about 1/10 of that Large, Small: 

The signal level is about 1/100 of that Large . 

 

The LCD displays the output level by numerical value of 00-99.  

When the output level exceeds 99, OUT OF RANGE marke ( ) in the left upper part of the display  

by sliding the SENS the amplifier by sliding the SENS switch rightward. 

 

The numerical value displayed in the flickering stereis not an actually measured level value. 

When the displayed value is of one digit, increase the degree of amplification of the amplifier  

When the displayed value is of one digit, increase the degree of amplification of the amplifier by 

sliding the SENS switch leftward.  

A2-e-3 

 

SENS SWITCH AND VOLUME CONTROL 

The volume is separated from the display circuit so that the numerical value displayed on the LCD 

will not change when the volume control is tuned. The SENS switch is linked with volume and 

displayed value change simultaneously when the switch position changes.  
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Pipe and cable locator

A2-f-2 

PIPE & CABLE LOCATOR PL-960 
The Fuji-Tecom 

PL960 locator is 

a very user 

friendly tool with 

a short learning 

curve for both 

the experienced 

operator and beginner alike. Display prompts 

and the default mode on start-up ensures fail 

safe and easy operation with virtually no 

confusion. 

The PL960 is equipped with both a single coil 

and a differential coil antenna to locate all 

continuous metallic utilities. 

The PL960 operates at 83 kHz, 27 kHz and 

334KhZ as well as Passive Radio mode 15-25 

kHz.

The receiver has a graphic display, numeric 

display and audio output for easy detection 

interpretation. 

The Unique Receiver Depth shaft gives 

extremely accurate depths, automatically 

calibrating the tool with each depth reading 

taken. 

The Accurate Current Measurement display 

feature ensures consistent accurate tracking of 

lines in close proximity to each other. When 

detecting in the direct mode, the receiver can 

be as close as a metre from the transmitter and 

accurately locate a line. The transmitter can be 

twenty metres off parallel utilities and the 

receiver still effectively detects the utility 

without distortion. 

The LCD display and function keys are 

intuitively laid our making the locator very quick 

and easy to use. 

A patented (expired) differential antenna 

permits 

accurate

tracking of 

undergroun

d metallic 

utilities over 

long

distances. 

The easy to 

read meter, 

simple controls, direct connect or inductive 

mode, all make this the ideal instrument for the 

field. 

What is a Pipe Locator 

Operation Principal 

As a transmitter emits electromagnetic waves, 

a magnetic field is generated. 

If a metal pipe or a cable is laid within the 

magnetic field, induced current (signal current) 

is produced and flows through the underground 

metal pipe or cable according to the principle of 

electromagnetic induction. Then, a receiver 

picks up the magnetic field generated by the 

subsurface metal pipe or cable. The location 

and depth of the subsurface pipe or cable is 

located by the angle of the magnetic force 

concentrically generated by the metal pipe and 

the strength of the magnetic field. 

(Direct Mode) 

Detects “poor ground” at the transmitter. 
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Induction Mode

“Peak” mode is useful so as to obtain a higher 

accuracy in locating and measuring the depth 

of buried pipeline. The differential antenna 

mode is used for this Peak mode. 

“Peak” mode, for a greatest accuracy & depth. 

It indicates the location of pipeline by the bar 

graph and the Numerical Value as shown by 

the above. 

Take the interval of 5m or more between the 

transmitter and receiver. (Induction Mode) 

Inductive clamp is useful to locate the power 

cable. 

*The PL-960 Traces ANY continuous metal, 

such as iron, steel, copper water lines, gas 

lines, tracer wire by plastic pipe, telephone/TV 

cables, copper & aluminium wire, conduit and 

Power Lines whether energized or not. 

FUJI METAL LOCATOR

F-90M

INSTRUCTION MANUAL

Instruments for the location of underground utilities and water leaks.
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1. WARRANTY

The warranty period is one year after the day when you have purchased the F-90M

Locator from a Fuji distributor.

The Warranty Card attached to each F-90M Locator is indispensable when you will

have the maintenance service in the future. You are required to keep it carefully.

When your F-90M Locator is malfunctioned during your ordinary use in site, you can

have it repaired at free of charge within the warranty period.

You are suggested to send the malfunctioned F-90M Locator to a Fuji distributor without

delay within the warranty period. In that case, you are suggested to mention the defective

condition clearly preferably in writing.

After the warranty period, we or our distributor take the liberty to require the charge

incurred to repair your F-90M Locator.
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2. CAUTIONS

When you will operate the F-90M Locator in a survey site, you are required to keep the

following matters strictly so as to use this Locator in a safety way.

.................................................................................

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.................................................................................

* You are suggested to operate the F-90M Locator in the site where your assistant or

a guard can assist you enough to take the safety measure to traffic accident. Such as

the work protecting yourself from accident is required to be carried out under your

own responsibility.

.................................................................................

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.................................................................................

* When you will operate it in the rain, the rain will sink into the Amplifier Housing

and cause a malfunction.

.................................................................................

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.                                                                               .

.................................................................................

* When you have given a strong shock to it, you are suggested to have it checked by

our distributor. Otherwise you are suggested to send it to use here in Tokyo
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CAUTION (1)

When operating the F-90M Locator, pay your special attention to the surrounding

circumstances in site. 

CAUTION (2)

The F-90M Locator has not the structure of waterproof. Do not operate it in the

rain.

NOTE : The Antenna Disc and the part of adjusting Pipe Length are the waterproof.

CAUTION (3)

The F-90M Locator has not the structure of shockproof. Do not drop it on the

hard ground.

���*��
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3. STRUCTURE OF F-90M LOCATOR

Fuji Metal Locator Model : F-90M ............................................................

Soft Carrying Case ................................................................................

English Operation Manual .......................................................................

1
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4. NAME OF PART AND FUNCTION

1 Speaker

The maximum speaker sound indicates the

location of object right upon it.

2 Re-set Switch

It controls the oscillation level to an object.

3 Headphone Jack

4 Amplifier Housing

5 Power and Sensitivity Control Switch

It switches ON and OFF and also controls the

Sensitivity.

6 Indicator Meter

It indicates the residual battery power and the

location of a buried Metallic Object.

7 Battery Cover

8 Length Adjustable Pipe

It adjusts the length to meet the requirement

of operator.

9 Stopper

It fixes the pipe length.

10 Antenna Housing

It is the Waterproof Housing and has the

Antenna in it to locate an object.

5
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(Fig. 1)
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5. EXAMINATION BEFORE USE

When you are using the F-90M Locator in a site,

check the battery power and the sensitivity to an

object.

(1) To Check the Battery Power.

The battery power can be ckecked by the

following way.

Switch ON by turning the Knob 5 clockwise

to the mark ON "BATT" and confirm if the

Meter Needle will move into the red line of

BATT as shown by the figure 2. When the

Meter Needle does not move into the red line,

exchange it with the new Battery

(2) How to exchange the Battery.

Turn the Knob on the Battery Cover shown

by the figure 3.

Pull out the used Battery as shown by the

figure 4 and exchange it with the new Battery.

(Fig. 2)

(Fig. 3)

(Fig. 4)
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(3) To check the sensitivity to an object.

When you are using the F-90M Locator,

check the sensitivity to an object.

Switch ON and then push the Re-set Switch

Button.

(CAUTION)

In this case, pay your special attention to the

fact that there is no Metallic Instrument or

something near the Antenna Disc of F-90M

Locator.

Try to bring a Test Piece to the Antenna Disc

of F-90M Locator and confirm when the

F-90M Locator will sound to the Test Piece.

Prepare a Test Piece such as a Coin and

confirm in which distance the F-90M Locator

will sound or show the maximum Meter

Needle deflection.

Test Pieces.

(1) The Copper Test Piece of 25mm diameter

and 1.5mm thickness.

In this case, the F-90M Locator will sound

when the Test Piece is brought close to the

Antenna Face within 10cm or so. You can

confirm the good condition of F-90M

Locator

(2) The Aluminum Test Piece of 20mm diameter

and 1.5mm thickness.

In this case, the F-90M Locator will sound

in the distance of 6cm.

7

(Fig. 5)
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6. HOW TO OPERATE THE F-90M LOCATOR (1)

Extend the Telescopic Shaft up to the length so

that the Antenna Disc will come to the hight of

your ankle when you have carried the F-90M

Locator in your hand.

The above length of Telescopic Shaft is suitable

for operating the F-90M Locator on a site for a

long time and minimize fatigue.

Hold the Telescopic Shaft with your hand and

turn the part Amplifier clockwise unitl it will

stop as shown by the figure 7. The F-90M Locator

is set up for the operation in site.

When you have adjusted the hight of F-90M

Locator to meet your operation, fix the length of

Telescopic Shaft firmly. The figure 8 shows how

to loosen the Length Adjustor 9 shown in the

NAME OF PART AND FUNCTION.

(Fig. 6)

(Fig. 7)

(Fig. 8)
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7. HOW TO OPERATE THE F-90M LOCATOR (2)

Turn the Power and Sensitivity Control Switch

5 as shown by the figure 9 clockwise up to the

mark "ON" or "Hi" or "Lo".

"ON" is the Middle Sensitivity.

"Hi" is the High Sensitivity.

"Lo" is the Low Sensitivity.

Turn the Knob 5 to the mark ON "BATT" and

check the Battery Power by confirming if the

Meter Needle will move into the red line or not.

(CAUTION)

When the Meter Needle has moved into the red

line, the Meter Needle returns the left side

automatically after 4 Second indication of the

residual battery Power.

Push the Re-set Switch 2 and set up the F-90M

Locator to the position for locating an object.

(CAUTION)

In this case, keep the Antenna Disc at the position

higher than 30cm to the ground surface and

confirm the fact that there is no Metallic Obstacle

near the F-90M Locator. The Metallic Obstacle

causes to reduce the Sensitivity of F-90M Locator.

Move the Antenna Disc as if it will sweet the

ground surface by keeping the interval to the

ground surface as shown by the figure 11.

When the Antenna Disc has came right upon a

Metallic Object, the sound signal becomes the

maximum and the Meter Needle deflects widely

to the left side in its maximum. Those maximum

sound and Meter Needle deflection show the

point right upon the object to be located.

9

(Fig. 9)

(Fig. 10)

(Fig. 11)
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8. CUSTODY OF THE F-90M LOCATOR

When the F-90M Locator is not used for a long time, it is required to be kept in the

following ways.

(1) Check the structure of instrument including its instruction manual. The instruction

manual will be needed someday in the future for a good operation.

(2) Detach the Battery when the F-90M Locator is not used for a long time. The Battery

solution may possibly cause a trouble of component.

(3) Do not keep the F-90M Locator in the moistured place.
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9. CARE AFTER THE USE OF F-90M LOCTOR

(1) Wipe off the rain or soil before the custody of F-90M Locator.

(2) Do not use its exclusive Carrying Bag to keep or carry the othre instrument or

thing.

11
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10. FOR A SUCCESSFUL OPERATION IN SITE (1)

(1) To adjust the sound volume of Speaker.

The sound volume of Speaker can be adjusted

by means of turning the Speaker Cover as

shown by the figure 12.

On the other hand, the sound signal can be

listened with the Headphones. In this case,

the Speaker does not sound.

(2) How to locate the central point of object.

Move the Antenna Disc toward the directions

of right and left and then back and forth as

shown by the figure 13. The peak point of

sound signal obtained by the above two

Antenna movements indicates the central

point of object.

(Fig. 12)

(Fig. 13)

(Maximum Sound)

(Minimum Sound)
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(CAUTION)

When the peak point of sound signal is larger

as shown by the figure 14, lift up the Antenna

Disc higher as shown by the figure 15 and

repeat the Antenna movements from right to

left and then from back and forth. In this case

the Sensitivity is required to be adjusted to

"Lo" position.

(3) Sensitivity Adjustment.

The maximum sensitivity can be obtained

from the following examples.

The test piece is the case of size in 100mm

diamenter.

"ON" position = 30cm or so.

"HI" position = 40cm or so.

"LO" position = 15cm or so.

13

(Fig. 14)

(Fig. 15)
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11. FOR A SUCCESSFUL OPERATION IN SITE (2)

(4) How to operate the Re-set Switch.

The Re-set Switch is used when the point to

locate was changed to other or when it takes

time to locate on a same point on the ground.

When the F-90M Locater is operated on the

damp ground or lawn, it will have the case of

being influenced by damp. In that case, the

Re-set Function will display its good effect.

(CAUTION)

The Re-set Switch has the special function

to fix the sensitive level to an object. The

F-90M Locator detects only the object which

has the strong reaction higher than the fixed

sensitive level of F-90M Locator.

(Fig. 16)
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12. TROUBLE SHOOTING

When the F-90M Locator malfunctioned during its work in site, the follwing Trouble

Shootings are recommended.

(1) When the power Switch does not work.

a) When the F-90M Locater was stowed away, have you detached the Battery    

b) Have you checked the residual battery power    

c) Have you confirmed the polarity of Battery    

(2) The F-90M Locator does not react to the Metallic Object.

a) Have you confirmed the residual battery power by reading it on the Indicator

Meter    

b) Have you used the Re-set Function after switching on    

(3) The F-90M Locator is weak in sensitivity.

a) Have you checked the residual battery power    

b) Have you operated the Re-set Function by means of avoiding the metallic

facilities or equipments near the F-90M Locator    

(4) The F-90M Locator reacts in any place.

a) Adjust the sensitivity with its Control Knob to "LO" position.

(5) The F-90M Locator reacts in a larger area.

When the object is a big one, it reacts in a larger area. When the Antenna Disc was

approached too close to the object, it reacts also in a larger area. In those cases,

adjust the sensitivity to "LO" position and move the Antenna Disc at a higher

position on the ground surface.

15
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13. SPECIFICATION

Detectable Depth         : 42cm in case of the Iron Plate of 100mm diameter 20mm

thickness.

65cm in case of the Control Valve Cover of 180mm diameter.

Detection Circuit          : Campbell Bridge.

Oscillation Frequency  : 9.75 15 kHz.

Oscillation Output        : 8.2 V/p-p.

Sound Frequency         : 0 ~ 2.5 kHz.

Output Impedance         : Low Impedance.

Power Consumption     : 7mA at the silent position.

45mA at the maximum sound signal.

Power Source               : SUM-3 (1.5 Volts) 4 (6 Volts).

Battery Life                  : Approx. 25 hours.

Sensitivity Adjustment : 3 steps (M, Hi and Lo).

Size and Weight            : Main Unit = 195 (W) 170 (H) 60 (D)mm

Antenna Disc = 270mm diameter 30mm thickness.

Weight = Approx. 1.7kg

Operation Temperature : -5 C ~ +60 C

���*���

14. FOR REPAIR WORK
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Waterproof cap

O-ring

O-ring

Top piece

Knob

Battery cover plate

Battery case cover

Battery terminal plate

Battery slider plate

Stopper

Spacer (320)

Battery terminal plate

Right-half housing

Caution plate

Plus-head binder screw

Length adjuster pipe

Plus-head binder

Hexagon-head bolt

Upper antenna cover

Coil cushion

Waterproof cap

Speaker net

Speaker

Speaker holder

Pan-head binder

P.C.B.

Spacer (345)

Pipe holder (B)

O-ring

Grommet

Pipe holder (A)

Round-head nut

Nut

Lug terminal plate

Antenna coil

Coil clasp

Shield disc plate

Waterproof ring

Under antenna cover

Curl cord

Battery holder plate

Meter

Meter packing

Meter panel

Dummy plate

Meter plate

Left-half housing

Re-set switch cap

Re-set P.C.B.

Dustproof ring

Knob

Clip

Volume controller

Model number plate
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INSPECTION  CERTIFICATE

MODEL: F-90M DATE:

SERIAL  No:

We hereby certify that the undersigner checked the 

above instrument with careful attention under the Fuji

interoffice   inspection standard consisting of four

main items as follows:-

(1) EXTERNAL  APPEARANCE

(2) MECHANICAL  WORK 

Knob, lever & key Connector Joint

(3) ELECTRIC  FUNCTION

Indicator & Display Output Sensitivity

Frequency Input Power

(4) OPERATION  ON  TEST  SITE

Distance Location Level

Depth Flow

Direction Pressure

Instruments for the location of underground utilities and water leaks.

Head office : 1-3-1, Kanda Izumi-cho, Chiyoda-ku, Tokyo 101-0024, Japan

                           TEL : +81-3-3862-3196      FAX : +81-3-3866-1979

                           Web Site : http://www.fujitecom.co.jp/

                           E-Mail      : kaigai@ fujitecom.co.jp

Branch office : Sapporo, Sendai, Tokyo, Shinetsu, Nagoya, Osaka

                          Hiroshima, Kyushu

Technical development & training center : Niiza

Inspected  by:
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MMagnetic locator 

 

 

 

 

 

A2-h-2 

 

GA-1 KEYPAD 

On/ Off Vol: Press this 

button to turn the unit ON 

and OFF. 

Speaker Volume: Hold 

down the ON/Off button. It 

will cycle from ”Low” or the 

then current setting, 

through “High” and repeat 

the cycle until the button is 

released. Release the 

button at the desired 

volume. 

 

Gain (sensitivity) 

Control-DOWN-and UP : 

Press the GAIN? button to 

decrease the sensitivity, 

and press the GAIN? 

button to increase the 

sensitivity. 

 

Microprocessor

Controlled: The Volume 

and Gain settings are set in 

processor memory. When 

the unit is turned off, it 

remembers the last setting, 

so that when you turn on 

the unit again it will already 

be adjusted to your 

previous settings. 

 

BATTERY 

COMPARTMENT 

Loosen the Captive Screw 

located on the bottom of 

the electronics box, and 

remove the cover. Two 

9-volt batteries (We prefer 

Alkaline) slots are provided. 

Please ensure batteries are 

installed correctly, in the 

correct polarity.  

 

Signal Strength and 

Polarity (-) or (+): is 

indicated by the two 

opposite-facing bar graphs. 

The signal indications start 

in the center-most short 

bars, and fill outwardly in 

increasingly larger bars as 

the signal increase, until 

maximum strength is 

reached. 

 

Polarity is indicated by 

which set of bars are being 

filled (“-“ Negative side, or 

“+”Positive side) 

 

The Gain Setting in the 

lower left hand corner is 

the ”Gain” bar graph, 

indicated from left (low) to 

right (high). By raising the 

gain, a more sensitive 

signal can be obtained. 

 

The Battery Icon in the 

lower right corner only 

appears when the batteries 

are getting low. The shape 

of a battery appears when 

the batteries are very close 

to needing replacement. 

Once this starts flashing, 

only about 5% of the 

battery life remains. Always 

carry spare batteries in the 

carrying case, and be 

prepared to replace them. 

 

Search or Survey with the 

GA-1

 

When searching for a 

target, walk slowly 

sweeping the locator back 

and forth in front of you. If 

your target is small of very 

deep, use a higher GAIN 

setting and walk slower. 

Normally, a medium setting 

and a little less than a 

normal walking speed will 

do fine. 

 

Note: Any metal objects on 

your person such as 

watches, large belt buckles, 

and steel-toed shoes can 

interfere with the locator if 

brought too close to them, 

or if operated on the higher 

settings. 

 

 
 

LOCATOR OPERATION 

Power: Turn the locator on 

by pressing the On/Off 

button on the keypad. 

VOLUME: To change 

VOLUME press and hold 

down the On/Off VOL 

button and the unit will 

repeat cycles from the 

current setting (or LOW) 

through HIGH. Release the 

button at the desired 

VOLUME. 

GAIN: To change the GAIN 

A2-h-3 

 

(Sensitivity) settings, 

repeatedly press the 

GAIN� button to 

“decrease” sensitivity, and 

repeatedly press the 

GAIN�  button to 

“increase” the sensitivity 

until the desired setting is 

reached.  

 

 

PIN-POINTING THE 

TARGET 

Upon locating the target 

using the “Search or 

Survey” method, you can 

detect the exact location of 

a target by following these 

steps:  

1. Change the GAIN 

setting to the lowest setting 

that will still define the 

target. See GAIN above to 

change settings. 

2. Bring the locator to 

vertical position by simply 

allowing the locator to 

swing to vertical while you 

hold the handle loosely. 

3. Move the locator back 

and forth in a “X” pattern 

over the target. 

4. Move the “X” pattern 

directly over the target by 

crossing the “X” at the 

position of the peak of the 

signal. 

 
Replacing the Batteries:  

The GA-1 produces a 

“flashing” battery icon in the 

lower right corner of the 

LCD when the batteries are 

getting low.  

Note: Always remove both 

9-volt batteries and discard 

properly, before inserting 

any new batteries. 

1. Upon removal of the old 

batteries and proper 

disposal, insert one new 

9-volt battery at a time. The 

contacts are spring loaded 

for durability and ease of 

battery change. Insert the 

batteries properly, look for 

the “+” and “-“ markings in 

the battery box and insert 

the batteries accordingly. 

Ensure the polarity is 

correct because batteries 

can be installed backwards. 

2. Once the second battery 

is installed, check 

immediately for correct 

operation of the instrument. 

If it does not operate, either 

the batteries are dead. Pull 

out and reseat the batteries 

in the proper polarity, and 

check for operation again.  

3. Once operation is 

verified, replace the battery 

box cover. 

 

The captured Srew in the 

Battery Box Cover can be 

turned with a coin. 

Carefully align the cover 

holding tabs on the 

opposite end of the battery 

Box, hold corner flush and 

tighten screw.  
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A2-i-1 

 

NNon metallic pipe vibrator 

 

   

A2-i-2 

 

Tokyo Rhythm, 

Hit sound generator for non-metallic or metallic pipe location 

 

We are proudly produced this device from the idea of Tokyo metropolitan water works “hit sound 

generator for water pipes” and named Tokyo Rhythm.  

Tokyo Rhythm is connected to the end of house connections, use hammer to hit the reciprocating 

plunger to transmit hitting sound wave with water hammer phenomenon as far as possible. Tokyo 

rhythm made it easier to detect pipe location compare with past ways of sound wave pipe location. 

Especially, for non-metallic pile location, Tokyo Rhythm saves time & cost to detect location of 

pipelines.     

 

 

TR-1 (Tokyo Rhythm 1)  Guide. 

 

1.  Disconnect water house meter from house connections, Attach special adaptor to the meter union 

or the pipe itself.  

2. Connect hose between cylinder and the special adaptor which attached to house connection. 

3. Open stop cock to fill the cylinder with water, at that time, a plunger pop up about 10cm due to 

water pressure. Take enough distance from the injury by the plunger pop up. 

4. Open Air-valve to remove air inside of cylinder and hose. Please point the air valve outlet to up side 

of air to remove all the air inside of hose and cylinder. 

5. Please hit the plunger using hammer. We recommend rubber of plastic headed hummer for clear 

hitting sound. 

The above action generates hitting sound inside of house connection. And detect the noise from house 

connection using ground microphone on the market.  

 

*Note, There is a case a little water comes out from the clearance of cylinder and plunger, In general, 

this is not a problem. ( Usable till 0.8MPa )   
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MCWW（アラビア語） 
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 NP	!� �� \��< U ����Q!� Z�
�� )��
< �	Q� ;!*

 ]��* )��
*B ^�T� ?Q� H
!��B �� B� &��<B

.�A�� 

 O-!J�� ����"J� F�'1_ Z ���*
��� ��Id�� 9��+ �K

 ��� ���; �� �� ��&�*
���100 – 200 .!'�  

 ����"J� F�'1_ Z p�'E81�� ��I# 9��+ �K

 ��� ���; �� �� ��&�*
��� O-!J��100  .!'�  

 2� ��!I: �'�� i'178�� !81���,�13  ��_ 0�150 

� D��'1_ 9K�E� �g:� Z 0� ^� \N- 2�'IW� 2�

 �*
'G150  !IW�� ��� i'178�� !�1����� Z !'�

 �K�E��� �*
'G ^� \N- !8(^�100 .!'�  

 

 

 

 

 

 

 

              X��!�� %< N�Q�� )���L

A1 -2 

 

(FSB-8D  9I1��� &�*
� D��'1b� )

 ;J ����� ��	� _ �W/ U ����� '	$ ��	� `� �W/

.�a�T
�� �,a

�� 

����!�� )a,- ���T� )���L 

 )����� P# V��� *-*J'� 0: *-*JG m��] 	�*d'1u�

 V�&�*� ) c�G�
 �H*goG 2�'IW� �,�� 2�� !�1�����

(���; �� �� 2�E8J� �� O-!+ �'��"+ ��

(!�1����� *-*JG m��] 	�*d'1_ 9W-!�)

()!;�8��� �W-!I��� !�1����� F:�� *-*JG) 

 t
�� ��
H��� DH����� UI1� ����� 	�*d'1u� 0o:

.��'"�1�� U%�!��� 

	*d'1_ .�����J�� �R�H�� �K !�J�� `�Ws�  

 ��� ��g,� F�'1_3-5  ��g�� ��'E� k*
oG ^ .	�*:�

 �( ��g,� F�'1_�5-10 .����L

(Pinpointing) 

 vK�+ �� )����� P# Y�K i���� �,� w��J�� k��+

.�"� q*
� �,� 

.\-!E'�� 9IW� Y�K l�� V�_ ��
 �,�� D��1 *"� 

 &�]���� !;x��� 9
]�!�� 0: �,� �;���� �,�

 9K�E�5-10 .��
 �,�� ��� �'�� �IW"�� 2� 	�*:�

(m��N�� �,� !�yG �'�� )H�g��)

(�IW� �,��)

��LO!�� )�*��

(  	�*d'1u� *�(M'��H��J�� )

(`�Ws��� 	�*d'1u� *�(M'��)

��G_� '�B&(�

D��'1b� �g�, FSB-8D 

Pipe & Cable Locator PL-960 

Hammer Drill 

Boring Bar 1.0m 

X��!�� %< N�Q�� S�b� �I���

(Leak Noise Correlator LC-2500)  
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A2-a-1 

 

FFlow meter

  

A2-a-2 

 

IInstruction Manual 

Clamp-on

Transducer

Principle of  “Transit Time”

Time difference:  with flow (black�) and against flow (red�) = velocity (v)

Flow volume (Q) = cross section area (A) x velocity (v)

Q = A x V

 

 

DATA LOGGING 
& Transfer

Auto-name filer by CSV format

Any interval can be set 
& Easy synchronizing Totalize

Easy copy to USB memory

 

��"H��� 4��:� �����C 

Easy Interface

Installation Wizard” makes you easy input by Interactive menu.

 

 

 

 

 

 

���
�:��� 	�	)�� 

1���"��� �����" ���	C .  

(+�) �/��$�� (+�) �������� ��
 .6 

%������ %)���� �6 +���� *�� .8 

�������� ;�� .J 

(	\� Y� �DC) %�
��	�� %���"�� *�� .	 

(	\� Y� �DC) %�
��	�� %���"�� ;� Y� .� 

 

2�>���� �����" ���	C .  

(%������ %)���� �6) 

3(�	�/�� 8������� %
���� ��$Y� �����" ���	C .  

4�������� (
) %
���� ��$� <2� .  

5/�
��� �
��? ��� .  

 

J� K��� /�
� �
��	�9 

Receiving Echo Monitoring

Transmitting Receiving

Visual confirmation that 

receiving echo is “good”.

 

 

 

A2-a-3 

 

Appropriate Location  for Measuring

[Refer to JEMIS 032-1987 ]

L 10D10D
or

more

Probe

L 5D

10D

or more

L 50D

10D

L 10D

L 30D

D

0.5D

L 5D

Upstream straight pipe length Downstream straight pipe length
Structural
condition

90°bend

T shape joint

Increasing
Diameter

L 5DL 10D

L 30D

Flow Control at upper side

L 10D

Control
Valves

Reducing
Diameter

Flow Control at lower side

L 50D

Stop Valve

Chuckvalve

Pump

D : Pipe Diameter

Recommended installation 

points are…
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 G���� 4����"�� 9��:� 8���
 ������ ��I2�� ����� 0�/�"
 �1� �� �����"�� <� ���:���

8���$��" �"���  
  

  

�
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�����$���  

1.  �����"�� ���� 0�/� 9��:� 4����" �) ��	��....................... G .........2  

2. .................................(4����"�� ��"H�) ��	�	)��............... G .......3�

3. ........................................ 4����"�� ��:��.................. G ...........4�

4. ............. 8���$��" 0�/��� �"� ���� 	�	$�......................... G .........4�

5. ............................... 9���/�� +�
�6 ��0��.................... G ...........5�

5.1 ..................... 9���/�� +�
�� ���2�..................... G ............5�

5.2 ..................... 9���/�� +�
�6 9D$.................... G ..............6  

5.3 ................... 9���/�� +�
�6 ��	:�.................... G ................6�

5.4 ...................... 9���/�� +�
�6 '�$....................... G ............6�

6. ......... �����:�� ��	���� ���	� �����" +0$ ��0��...................... G .......

7�

6.1 .... �����:�� ��	���� ���	� �����" +0$ ���2�................... G .......

7�

6.2 ....... �����:�� ��	���� ���	� �����" +0$ 9D$................. G.......7  

6.3 .......... �����:�� ��	���� ���	� �����" +0$ ��	:�................. G ...7�

6.4 ............ �����:�� ��	���� ���	� �����" +0$ '�$.................. G ..

7�

7. ... 8���$�� (
) ������ �/����� �1� �� 0�/��� 9��:�................... G .

8�

7.1 ....................................... ���) E�'�..................... G .......

8�

7.2 .............. ��
����........................................... G ..............

10  

7.3 ........................... �1�	��� #�	�.................... G ...............

11�

7.4 ..................... ... �1�	��� #"���..................... G ..............

12�
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�

7.4.1  ��
��	�� ��I2��............................................. G ...........

12�

7.4.2 ....................... �������� ���"�����..................... G .........

13  

8. ............................... �
����� �����"�� ���$�...................... G ........

14�

9. .... E������ �>����� �����................................................. G ........

14�

 (6) ��������– ����������� ���)�� A1���

 (8) ��������– E����� E�
 ��	�  

  

1. �����"�� ���� 0�/� 9��:� 4����" �) ��	��  
 %��	����� ��2� 7�$" �����"�� ���� 0�/� 9��:�" G���� 4����"�� +��

�$��� �������.8����� �D? (� ��"� �? ��� 4����"�� ��"H�� 	�	)� �$�

 ����" +���V� �	�� @	����� 8����� �D? 6��� �6 E�� ��� 0�/�
� +	������ (
)
.%�� E	����� (�
6 #��$�� 0�/��� �/" ��:� (��� ������� #����  

 ���:� 8��� F�����" ��)	� 0�/��� 	�	)� ����� �� E��� �� 3�2�� +���
 ;�D <"�� �6 +	������ �"
 �� �1�	:��� �� ��������� �� M� ��:��� +0
� %�6

) 0�/��� (�� ������ �0 (
) �����"send�to�logger.(  

 ������" ������ (��� �����"�� ���� 0�/� ��$ ����
:���� �
>��� �� 	�0��
" ������ �6 F������� ������ <
�� E���0 ����� �) �� F	����� �� !1�:�� ��	�

. �$2���� ������ �����" �1�  
2. ��	�	)��  

.4����"�� 8���� !��H� (� ;�	)���� 4���"�� �� ��0$ #���� +��

 8�� (��� ���0���� �"������ E!����� ������" @	$� %"����� 4����"�� 	�	)� 8
���
.8���$�� 0�/� (
) ���� ��  

9
� (�� �//���� +��� +	������ ���
� �� +�� �$� (2�����  
C:\Ashridge\Textlog�directory  

  
.9
��� �D? (� �"����� �� E!����� %� 3��� (��� G>����� ��" +	������ <�������
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3. 4����"�� ��:��  
 ������ (
) �/'�� 4����"�� ��:�� ��
�) (��

�
:�� ��& E���" 4����"�� �����$� <���  
) A���� ��?� ��� �����$� �	)��Read�from�

Logger(  

) A�����Utils.T��>��� +�/��� ���� (
)(  

0�/���� 4����"�� ��" ���0� 	��� +	:� ;�D <����  
.4����"�� ��I�� !��H�  

��1� �� 	�N�
� ��!����� W:" *�"�� 8�� �D/��  
  

 (� 32��� ��� 8���$��� 0�/��� ��" ������  
.8����� �� <"���� +����  

���� �$� �	�N� �� �D�D��� ������ �1� �� ��  
 ������ ���)� �� �D? ������ 9��� +>1��� ������  

.8����� �D? �� <"���� +���� (� ;�D 32��� ��� �/
�:��� �"�
����  
4. 8���$��" 0�/��� �"� ���� 	�	$�  

 #�� ���6 ��	������ �"��� ���� ��I��
)Utils)+H(Comm�port ������ @	$� ����� +H(

��� E�?�'�� �"�� ����� �� 	�N��� <� ;�
.8���$��" 0�/����

 0�/��� �"� ���� ���� �� �	�N�� ��� +� �D�
 ��	� �1� �� �/���:� ;����� 8���$��"

) 8���$��" E0/���device�manager (  

.	�����" ���� ����
:��� �� 	�0��  
5. 9���/�� +�
�6 ��0��  

�� +�
�� '�$ ����� %" 0�/��� 9��:� 4����" �� ��2$��� ������ 7�$" 9���/
 <��2� ��	"� ���/��� (/���" ��"�� �'��$��� +�
��� �D? �1� �� �����" M�

.�
�
��

) #�� ���� 9���/�� +�
�� ED��� 3���Utils(  

) +HPhone�Numbers.32�� �? ��� (  

 �&��� ����� +�
��� #�	�� �� '$O  
 ��"H� 	:" (���� E��
� %$��� ��	�)4����"��  
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 +�
��� �� M� 9D$ �� ���2� ;���� �/��$�  
)�� ����
:� �D�� �/'�$ +� (���GPRS.(  

5.1  9���? +�
�� ���2�  
 �� 8�� 9���/
� +�
�� ���2� 	�)
 ��	������ ����� �$� �� 	�N��

 +
� ���2� ��H� ���	�� !��H�
 ������ 7��� ��� 9��?

+
�07900000000  �� 8��

) �D�? 8���Jon�

Smith,447900000000.(  

����� �"��� 	�) ��D�$��� W:" *�"�� 8��  

� �
����� 	:" �� �"
 ������ ;�� +	)  

� + E����" #�"�� ��& +
��� �"
 (��	�� ������ 	�� 8��� �� 8���

� +�
��� ���� (� %� E	$�� ���� 	$�� +
� 	��� �� 	�N�� �� 8���

5.2 9���/�� +�
�6 9D$�

� �� 9���/�� +�
�� 9D$� (��� �/" �'��$��� ��>���
(����P� *�"��  

 	) +H ��D$ 	��� @D�� +
��� ���/� 	�) ��K���" 9

.����� ��� (�$ *����� E����"  

.9�D$��� +
��� ���� (����� +
��� ��� +��� �D�?  
  

5.3 9���/�� +�
�6 (�� ���2�  
 �/$��� �/$�2�� +� (��� ����
:��� +	���� (���? +
� ���2� ��6 ��

���") ������ +�5.1.(  

5.4 9���/�� +�
�� '�$  
) �0 #�� ���6 �1�	:��� ���� �� !�/���� 	�)Save&Close (� 	������ (

 #�� ���� �� ������ ����
) �0Close (
)6 (� (

.�����I��� '�$� ������ �����  
6. �����:�� ��	���� ���	� �����" +0$ ��0��  

 %" �����"�� ���� 4����" ��� F9���/�� +�
�� ��0�� ��
�) (� ��$�� �? ���
 �
��� E����) ��	��
� �����:�� ���	��� +0$ #��� �) �����"�� ��0�� �������
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�

 ��	 @��� E�� ������ ��
�) �/�� 7�$" �/'�$� ((>��/�� 7"�� #��� �)
 �? ��� 4����"�� D���� (� �����"�� ���	� E	�)�.������ +����" 32���

6.1 �����:�� ��	���� ���	� �����" +0$ ���2�  
6.2 �����:�� ��	���� ���	� �����" +0$ 9D$�

6.3 �����:�� ��	���� ���	� �����" +0$ ��	:��

6.4 �����:�� ��	���� ���	� �����" +0$ '�$�

7.  ����� 0�/� 9��:�
8���$�� (
) �����"���

 �$����� ��������� ������
 (
) E	������)�0 (
) O�� ����� 8�� ED����� 3��Read�from�Logger (
)6 (

.������ �����

 �/
�	:� ;���� 7�$" ;���� +>����� �� �/'� 9�� 3���� ��
�) �� !�/���� 	�)
.+���� �D? (� %$2��� ��� ���/�"  

7.1 ���) E���  
  ������ (
) �	���)� ����
:��� ���	� �� ;����� (���:�� ��	���

�� +�
��". �����:�� ��	���� ���	� �����" +0$� 9���/  

7.2 ��
����  
 	�	$�� 8���$�� ��
�� <� 0�/��� ��
�� �"2" ;� 3���� ��
���� ��	�

.+����� �)����" �������� ����� ��0  
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       7.3    �1�	��� #�	�  

 �����"�� ����	��� ���	� �����
 +�	���� ��/�1� �� <����� �O�	� 	���
�?�) �Meter�A) � (Meter�B ��� �� 	�N��� (���� ���
:�� ���� +� �D� (

) �0Read�from�Logger .(  

 F0�/��� (
) ��� �
����� ����:�� �/'�� �������� �� ��	����� ��>����
 ��2"��� �	:� �� 	�	:�� E!��
 ��:"�� (� ��
)����� ���$�� �/'� +� �D�

.	�����" ������ (�����  
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7.4  #"����1�	���  
 �����) �1�	��� �� ��)��" ������ ����	� 	��� ����>��� ED����� (�

) A���� ����� �� 	�N��� O�� 8�� F(���	��read�from�the�textlog(  

 +���� �'��7.  

 " ��	����� ��>���� 3�� 	�)Input�Type %
�) ���� �� ��� �/'� 9�� "

.������ <� ���� <2� (� ���� �� ���  
 �� ��	��� +	�" ������ (���� ��>���� (� ����� *���� @� �/'� +� �D�

.	�����

  
7.4.1 ��
��	�� ��I2��  

 ��������� ���� ���:� +�� ��
��	�� ��I2�� ������ ����� 	�)
@����  

 �O�$� <� ��� #����� ���� ������ 9��:� �� ����$� �D? <����
.0�/���" ������ �
����  
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7.4.2 ������ ���"�������  
) ������ 	�)External�analogue ����� ��������� ���� ��� (

.�I���� �����" �����
� �$���  
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�

8. �
����� �����"�� ���$��

 E0�� (? ��I2�� �����" ���� (
) �/
���� +� (��� �����"�� ��0�� ������� ��
.���	� 9��:��� 4����" (� E�����  

 M� (
) ���$
� %�� (
) %"�� FE��� E�� 8�� ��I2�� �����" ���� �� �����"
 " A���� �� 	�N�� ��read�from�textlog.������� <2� (� "  
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�

 (
) �/
�0��� �"�
���� �����"�� +0$ <����" +��� �� 0�/�
� ���� ;�D 	�)�
 " �/� G����� 	�	��O� (� 8��$��C:\Ashridge\Textlog\."

  
9. E������ �>����� �������

����� 0�/� 7$ ����  �) ����$�� E!����� ��2�� ����� �����" ��I2�� �����"
) E������ �>����� ��	� #���SMS ���$��� 9��/�� (
) �/��"���� +��� (

 	:��� (����� (��0�� ��	��� (
) #�"���� �D? 	��:�� .��"�� ������" �
�����
 ��	� (
) ;�D� 4����"�� �����"24.�)��  
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 (6) ��������– ����������� ���)�� A1��  

 @��	� ���$)– �?	���� +� ( ��"H� ��"��  

  

�

�

A2-b-14

�

�

�

�

�

�

�

�

�

�

�

�

�

 (8) ��������– E����� E�
 ��	�  

) E������ �>����� ������ ����� (� ��	������ E����� E�
 G$�SMS (�� (

 ������� +
� 	�0 ��
� F(����� ��	���" �$2�� ���$��� 9��/�� E����� �� (�:�
.���
  

   
)�113�dBm��
6 ��  ( 0  

�111�dBm�1  
�109�dBm  2  
�107�dBm  3  
�105�dBm  4  
�103�dBm  5  
�101�dBm  6  
�99�dBm  7  
�97�dBm  8  
�95�dBm  9  
�93�dBm  10 
�91�dBm  11 
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�89�dBm  12 
�87�dBm  13 
�85�dBm  14 
�83�dBm  15 
�81�dBm  16 
�79�dBm  17 
�77�dBm  18 
�75�dBm  19 
�73�dBm  20 
�71�dBm  21 
�69�dBm  22 
�67�dBm  23 
�65�dBm  24 
�63�dBm  25 
�61�dBm  26 
�59�dBm  27 
�57�dBm  28 
�55�dBm  29 
�53�dBm  30 

(�51�dBm) (
)� ��  31 
�
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GGround Microphone  

S3.4-66



A2-c-2 

 

IInstruction Manual 

.	�	)�� 

.�	$��� �� (
)�� 60��� (� %� G��Y��� ������ (� ��)����� �0 ��	C 

.�	$��� �� ����� 60��� (� %� G��Y��� ������ (� ���$�� �0 ��	C 

 �"�� !�	��L" +Y
 ��Z 8��� (
) .����� +�0$� ����� �"�Y�� ��)����� !�	��L" +Y
.9���� +�0$ !�	��C <� �����  

 

���� �� �� #�$�
� 

 .��I���� �0 �I2C * 

 ;�
) %��$�� �D? (� :��D$� F.��:� �� ��I���� �0 �L� OC� F %� G��Y��� ������ (� %���	C 8�� %)����� �0 �L�  

 .%����"�� (� %��"���� %
���� ���� �� 	�N�� %����"�� �0 �I2C * 

 9�:�� O ��	�) :��D$�) ������"�� �Y� ���I�" ;�
) F %
���� ��� 	�	:�� ��K�6  F ������"1.5 (����  

 .@���� (
)6 (�C ����� �0 ;�$ *  

  .W��� (
) ���� Y��� ���$�� <2� %)����� @	��C %)���� 8���) ��$�� ����� (� +�$��� �0 ���	�" +Y
� ����� +�� �0 �I2C +H

.W��� �$� ���
� *����V� 

��" +Y
.+�
� ]���" ��:� �/�6 �� 	�N�
�  %:���Y��� ��		���� �)���� (� ��Z� %2������ ��		���� �)���� (� �0 F ��
��� �����C �0 (
) �I2  

.������ 8��� 9�� (� 6	"C F +�
� ]���" ��:� %�"���� ���)�� �Y� �6 �� 	�N��� 	:" 

 

.������"�� ���I� ����� 

 ������ (� ��)����� �0 ��	C.�	$��� �� (
)�� 60��� (� %� G��Y���  

.%����"�� �0 �I2C �?	:"� ��I���� �0 �I2C  

 .%����"�� �� ��$�� ���� ��$�� 9�$�� 	�	:�� ��� �DC 	�N�.B���� ������"�� �� ���I�" +Y
 F ����� �D/" 9�$�� +� �DC  

.�/
��6� ������"�� �$�� 3��" +Y
 

) B�:� �/
� ������"�� ��&6 .(<�
  

 :��D$�.�	$��� �� ������"�� *0�L� F %
��� �	�� �	$��� +�	���C +�� +� �DC  

 

) F8������ 9����C �����1 (  

.9���� �6 ����� +�0$" �	$��� @	��C 

.8������ ���� %"��� ��� �	�� (��� %����� �) 7$"C� %���	��� ������ ���� (
) B����� (��C 

 ��� (
)6 ��	�6 (��� %�����.����� (� ��" Y� �? ��� W��� �$� 8���� 	��� (�C ���� W��� 3�� (
) ��  

.W��� 3�� (
) �� 8������ ���� 	�	$�� %)����� #��� �) 8������ ��� (�C *������ <� @0�����" 	�	:�� ��K� E!���" +Y
 

 

) F8������ 9����C �����2 (  

���� @���� .W���� @����� ����� @���� �"2 8�� ��
�) �:�� <�6 ��� F #�?���� 8:��� @	��� (
) G���� 	)��� W������ �

 .�/�6 8������ ����� *������ 

.������� �������� ����6 ���	�� B��'� F %":� 8������ ��� 	�	$� ��
�) �:�� %)����� (� ����� �� (��:�� @������ :��D$� 

 ���$�� <2� 	:" ������ �0 ��I�� 8�� :��D$�.�D�� @DN� 	
 (��� �/" 8�&���� ��& !�2�2�� @	���� F W��� (
) �������  

.�������� *��� B�:"� 8������ ����6 (� 91���� ���:� �� G���� ���Y� .��)���� <�� �� ��
��� ����� 

A2-c-3 

 

 

.�������� *��" ��
��� 		�� @	� �"��� 

"� F ��:� @	�" F �/" G�� 8���� ��� �	�Y� ������ �� (����� ��H��� .�/)��� B�:.��1���" G���� @	��� 32��  

 

 100Hz 200Hz 400Hz 600Hz 800Hz 1200Hz 

Main CIP       

Main PVC       

Service PVC       

GP       

 

A2-d-1 

 

AAcoustic rod 

 

 

A2-d-2 

 

[��"!Ch�

 0y
�G V� F�I'EG )&�N�� 9���� D��'1_ �g� ��

 F� ��# ���� \1�"'G �g
�� )j� .��g�� 2��H

.2�,�s-_ ����� i'17� !�1��� ������

��jT�  

.��� �M� i8�gG ^ �'+ U]HM'G �g
�� �
NG ^

��jT�  

 !�n �!#� T�!n� �� �g
�� )j� 	*d'EG ^

����� .`!E'�� 2�

.)���,� ����W� lE�� �g
�� )j�  

 ^� Z ��� )&�]���� V��� 9J'K �'+ )������ ��!�QG ^

.���s��� H�I��� ���+ �K ���*d'EG

[��"!C(� )���L

)1 Y7n_ F� Z &�*
�� �,� �g
�� �!� OK!� FR (

.O-!J�� ����"+� km�"��� ����"+� [��J��� 2� �(

�� 9���1 �,� i��� FR �g
� )&�]���� V�

 2� \-!E'�� ��
 ��_ F�'EG �'+ D��'1b�

.[��J���

M�
!Ch� ��<

����� ;�< �	K@�� )���LB

 LS-1.0m 

LS-1.5m.

����!�� &�k�/ )���L

 ���� O ��	�) �/��"�� +�� (��� %�
�:�� (? "3����"

���� 	��� (
) 32�� ���	 ;��? 	��� �H� F 8

W��� 3�� (
) ����  

 ����6 (? %�	��� ����� �"�$���� �����$�� ��

.8������ ����6 (�C *����V� %
��$� 

 �"�6 A�2�" �������� (� ����� ������ �6 ��"

 *������" 6	"� �6 B��>�	 ;�
:� F %"���� (� �/�����C ��

.��	�	:��� �"�$���� �����$
�  

���� �� 8���� ��
�  �H�6 ����� 	��� F 8������

 (
)6 +/" ������ �H�6 		$ F %��/��� (�� .B�$�2�

.8������ ���� 	�	$� ��
�:� 0?�� �P� ��6 .��� 

 	�	$�� �/��"�� +�� %�
�) (? "8������ ���� 	�	$�"

 *����O� ��:� %"����" .�"'��" 8������ ���� ����

.8���� ��� %" ���� (
)6 (? 8������ ���� F 

 

 

 

 *������ ��:" <���� �� F %����� ;
�� ����
�

 (
) �� ������ ���� ����6 %
	" 		$� �6 %�
)

E0/�6 +�	���L" W��� 3��  �������� �) 9����

 (
)6 (��H � ��� (
)6 �L� F BE	�)� �1"�����

 �6 �"�$��� ��" �	������ �������� (� ���

 +�� �6 J��$� (��� ������ (? �D? :#��$�� �����$

W��� 3�� (
) �� �?	�	$�   

 W��� 3�� (
) �� %
	" �	�	$� 8�� !0��� �D?

�L" ���
� <���� �6 <����
� (���� (�$.�����  

 (� (2��� ���������� ;�$� �6 <������ (
)

 �$���3  (�C4  �6� F ������ �� ����C (� +�	
6

.8������ ��� ����C (� ;�$��� <����   

 F ����� @���� �"2 	�:� O6 %�
) F ;�$�� ����"

 (�$ �"�H ���� �6 8�� ����� @���� �6 7�$

.������ ��" %�������" +����� <�����   

�) F 8������ ���� �� B�	� 8��
 <������ ���� ��	

 8������ ���� ���� 	�	$� B�	� 8:��� �� ����

 ��$� (� �"2��"4  ��� (
) B�	���)C +�	
6

 <"��� �6 <������ (
:� �D? 7	$� ��	�) .8������

 		$�� (2��� ���������� (
) 	������ ��K���

6 @���� �� %��� (� (
)6 ��K��� ��� �DC.O +

 

S3.4-67



A2-e-1 

 

DDigital sound detector  

A2-e-2 

 

IInstruction Manual 

(��� *����C ��)   �����"�� ��"�)�� (� <2���� ����� �D? +��2� �����" .9��� 0�0�?C ��� �1� �� 8������ 		$Y� �6 <�����

.G�� ���" ��
�H�C (��"��� ;��1"�� �������� ��)�� 8���� ��:�� �D? .B�2�6 %��
���  

 

1 ����� .	�	)��  

)1.%���>��� �	$���" ���$�� 60��� ����� (  

)2.%���>��� �	$��� (� %" G���� �"���� (� %)����� �"�
 ���	C (  

. )3��1) 	�) ����� @����� %������� %����� 	�	$� (  

 

2������"�� ��	"��C .  

 ��/'�� (� %����"�� ��1) �/'� 9�� F D����� �� ������"�� E�	
 �"��
C �DC %��$�� �D? (� .0�/��� ��I�� 6	" 	�) W�:�� ���� ���� ���6 (�

.B�	�� ������"�� !��& 8�� +H F %��� %��

 ������"" ������"�� �	"��C .�	�	� ������"" %����"�� ���I�" +Y
 F 

 

3+�	����� ����� .  

)1 �I2C +H F %"�� �� �6 ������ ��"�� �6 	�	:�� (
) ��:�� 9�� G�$" <2 (.��I���� �0  

 )2 ;�� 	�) 0�/��� ��� +�� .�
��� ��� (� %)����� �1� �� 0�0�?�� ��� *��� ���Y�� F W�:�� ���� (
) <2�) +�� 0�0�?�� +�$ (

 ��1) ��/' �DC .��I���� �0)  #����� �) J������ !��& 3��C .�0���� +� 	
 W�:�� 	$ �6 (�:� �D/� F W�:�� ���� (
)6 ���� (� (

� ����C ��) (� �0�� ;��$� #��� �) ������ W��� F ��"� ���" ����� @���� 	�0 �DC .�	$�� ���� (� %���$�� @���� W��� %����"�

.%)���� 8����) ����C (� �0�� ;�$� F 9�:2 ����� ��� �DC ��6 .%)���� 8���) 

.����� @���� (� +�$��� ��I�" ��I�� O %��
��� �����"�� 

 

4 ���I� .%����$��  

 (��) �/" ������ @���� ���� (���� 	�	)�� .�����Y��� �� ��:� @����� ������ 9���� (� +	���Y� F ������� 71H %����$
�X  F

 ������ @���� ���� : �������10/1  ������ @���� ���� : @�I��� F100/1  

 

 �� %��
� �����"" �����Y��� @���� W�:�� ���� W�:�00-99  

 �����Y��� @���� (��� 	�)99 )  #����� �) J����� ��1) �/'��.W�:�� ���� ���� (
)6 (� (  

 

.B��
:� B����
 %���� +�
 ���� %����� (
) �/'� (��� %��
��� +���� 

 (�C %����$�� �0 ;��$� #��� �) +�
��� W�) ���� <����" +Y
 F B����) B��
� <����� (
) +�
��� ���� �DC.������  

  ���Y� %����$�� �0 .����� @���� (� +�$��� 	�) W�:�� ���� (
) !(� �/'� �� �D� F W�:�� ���� �) ����Y� ����� @����

.%����$�� �0 <2� ��I� <� ��I�� %����� (
) %2��:��� +����� F �����" 

 

A2-f-1 

Pipe and cable locator

A2-f-2 

 'VA�Q��B ��C�	
�� N��L PL-960 

 !�1����� �;�(

 �]�K" �7������

 Z )*��� )�&� �� "	���G

 ��� ���,
'�� �"J"���

 �K ���E'-� !�g:

 !�8d�� ����,
G $!'K

.�*'8���� ���
���

 ��!K�- )*+��� ��Q�G 9-�*� *"� �R�!'Kb� FR���� T!
�� 9;�;

.p�8'�b� �� P,d,� ���: !�n� 2��� ��1 ���
G

 �
��'� *-*J'� !#� �%��� �,�� �&!K �,�� )/�N� )*+��� )j�

 OK�!��� 2(���.���*
���

 ��'E� �,� ��
G )*+��� )j�83  Z ).q27  � Z ).q334  Z ).q

  �8]�� ���,1 ^ �%�1H ��_ �K�R���15-25 . ).q

 ���:H T!� 9;�;� ������ T!� �;�; ��� �,8W'E��� )*+���

 .�;���� 9�,�� ���E'� ��g,� �!d��

)*-*; �:*� Y����� [�W- /��� &���� q�"� �8W'E��� $*+� �K  Z

)*+ �,� ��,�� ��� p��W�� 9�,�� 9:& �*� $!-�
�� m��N�� 	�W-�.

.���
� 2� �8-!W�� ��Id,� O�:& F8'G 2��G O�:*�� p��W�� $/��

 )�8W'E��� )*+��� F�I'EG Z!;�8��� FR��� 	�*d'1u� ����� 9��+ �K

.k�1Hb� $*+� 2� !'� *
� �,� ��� Pd�� V��� 9:*� &*JG V�

�� k�1Hb� m��] Z �-m��'��� OK�!��� 2� !'� 2-!�� *
o� �,� �

 2(��� 2� ����� �K ����� )a���� ��
�� �,8W'E��� )*+��� F�I'EG

.OK�!��� i,G

 m��N�� 	�*d'1_ �
NG 	����� U�G���� ����'E-!��� T!
�� 9;�;

.	�*d'1b� �,�1� �
-!1 ��,��

�,� *��� �-�� F8''� U�EG (�"�'��) �%����� D�!'#b� ���*
��� OK�!

.�,-�� ��K�E�� TH�� lJG )&�]����  

 �� !;�8��� k�gGb�� Z �'%�!: 9���1� Z m��N�� �K 0�J'�� 9���1

.�+�E�� �K ��K�� �,
NG ����
�� )j� Z �%�����

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

'VA�Q��B ��C�	
�� N��L ?�E�� �S&��� ;q �� 

�N�'� �E���"Q� k�N� *���G 0'-  ��]�� �
8G k�1Hb� $*+� Vb

.��E���"Q��!�(

 �L*JG �j�� �E���"Q��� k�N��� �#�& �K ���*
� !�1��� *]��G ��_

 !�1����� lJG 2� )H�;b� OK*G� ��'�_ ���'��� 0'�K Z k�1Hb� $*+�

 �J�� 9-!y"� c�
8G TH�� lJG )&�]���� ���*
���

.�E���"Q��!���� 

G k�8W'1b� $*+�  ��*
�� )*���G 0G �j�� �E���"Q��� k�N��� PW',

TH�� lJG ���*
��� �7����� �� !�1����� 2�.  

 TH�� UI1 lJG )&�]���� !�1����� �7����� 2(��� *-*JG 0'-

 \������ /�(!G 2� �NG�"�� �E���"Q��� k�N��� 9-��m O-!� 2�

.�E���"Q��� k�N��� $�:� ���*
���

(!;�8��� FR���)

"TH�� lJG �K ���*
��� ��W"��" &*JG k�8W'1b� $*+�

a�!W'1b� FR�

 *-*JG �K �,�� �:& �,� k�gJ�� *��- FR� �� "a�!W'1b�"

.���K*��� !�1����� ��I# O�� p��:� 

.a�!W'1b� FR� �K 	*d'E- /����� �%����� FR�

S3.4-68



A2-f-3 

.O�
�� p��W� ����� �:& !K�- FR� �� a�!W'1�� 

I# 2(��� !��- �� 0�:� ����� 01H P-!; O-!� 2� )����� ��

.�,���� UR�� �� ��( �-&*�

 k�1Hb� $*+�� k�8W'1b� $*+� 2�� �
���� �
]_5 !s(� �� !'�

(a�!W'1b� FR�)

 *-*JG �,� *��E- i8����.a��!���� �7��( 2(���

 �� *-*J�� �s� �,g'� V&�
� �� \W
'- V� F�I'E- m��N�� �j�

 V���,'�� �7��(Z m�Q�� ��I#� Z ��1�J"�� )����� ��I# �� �^����

.^ �� �K�!
� l��( ��_ 	��������� p�J"�� q71� Z m��,'���

A2�g�1�

�

Metal�pipe�locator 

F�90M�

+��
����� �
���

� �

A2�g�2�

�

�
�� 

1.................................................................................................................... ���2�� .2  

2 ��D$� ...................................................................................................................... .3  

3 .������  ............................................................................................................ 0�/���4  

4 +�C . ................................................................................................... �/�>�'�� !�0���5  

5 ........................................................................................... ���:���� �"
 0�/��� ��"��C .6  

6��C ����� .) 0�/��� +�	�1 .............................................................................................. (8  

7) 0�/��� +�	���C ����� .2 .............................................................................................. (9  

8 0�/��� ����) . ............................................................................................................10  

9 ..................................................................................... +�	����� 	:" 0�/��� (
) '��$�� .11  

10(� 3��� +�	���� . ) <
����1 ....................................................................................... (12  

11) <
���� (� 3��� +�	���� .2 ....................................................................................... (14  

12.. �/$1�C� !����� 9����C . .......................................................................................15  

13������� ...................... �� .......................................................................................16  

14..................... A1��� ���)6 . ..................................................................................17  

   

A2�g�3�

�

  ���B�� .1 

 

.(��� *0�� �� 0�/��� ;>���� (����� +���� (� 6	"� F �	$�� %�� ���� ���2�� E��� 

 %����2 (? 0�/���" %�$
 Y��� ���2�� �
��" (� %������ ���	�" +���
� 8?D� ��	�) '��$��" 8���Y� ��6 .�"����Y���
.%���:" %
��"�� (
) 

.���2�� E��� (� ��0�� ����� B����� %$1�C ;���� F %" ��:�� !��H6 <
���� (� ;�� 0�/��� ��:� �DC 

 ��:�� ��D� �6 �2�Y�� .���2�� E��� (� ��0� O ��	 �� ���N� ��	 (��� *0�� (�C ��:Y��� 0�/��� ���Y� �6 �2�Y�
�2�".B�"���� ���� �6 �2�Y�� F A  

.��:Y��� 0�/��� A1�C ��
�� 8
� (� %��$�� #
�Y� ��� ��)0�� �6 �$� F ���2�� E��� 	:"�

� �

S3.4-69



A2�g�4�

�

  "
L;� .2 

 

.%��Z %����" 0�/��� +�	���C ;� (���� (�$ %
	" %������ ����� (
) '��$�� ;�
) F <
���� (� 0�/��� +�	���C 	�) 

) ��D$�1(  

 +�	���C 	�).<
���� (� ;" %��$Y��� 9��'�� �� ;�D$ �Y� D� F 0�/���  

 �� %"�
���� %���$�� ;� ���� �6 <����� ���$ �6 	)��Y� ;"$��Y� ��$ <
���� (� 0�/��� +	���� �6 A��� Y��� ��  *
	��$.;��1� ����>�� ��$� ;�
:� ;	)��� �� ����� +� �DC F ������ 7  

) ��D$�2 (  

��" <���� O 0�/���.������ ���? 	�) %�	���� O F ������ ����� Y� ���  

����
� ������ Y� �������� ��� 	�	$�� +	���Y� @D�� 60 Y���� (>��/�� G���� : %'$1�.  

.%�1�C (� 8"���� ����� �"��� (
���� 60��� (�C ������ ���� F ������ (� 0�/��� +�	���C 	�) * 

) ��D$�3(  

�����" <���� O 0�/��� .W��� (
) ���" %��
� O F ���	��� ����� Y�  

.����� (� ��? +�	���V� %����C �2�Y�� OC� F ��)0�� 	�) %���" +��� �6 �2�Y� F ���" 0�/��� ��	� �DC * 

   

A2�g�5�

�

  2�)0�� +��(	� .3 

X ............................................................................ �	�:��� <
�� 	�	$�� %������ �	$���1  

X ................................................................................................. 0�/�
� ��$ �"��$1  

X � %I
��" ����
:� ���	.................................................................................... %�0�
���1  

   

A2�g�6�

�

  �)�%�*(( 5�20C� '�9 .4 

�

 ����� �"�Y� � 

.�/�$� !(� 	��� (�C ���Y� �"�Y�
� ��� (
)6 

� ��$��� ��I�� E	�)C  

%"D"D�� @���� (� +�$�
� 

������E�� \�(!G V��� �

 V�����g�� !8� o� � � 

��m��N�� ��Q�G� ��1�EJ�� �K 0�J'�� H�m  

��1�EJ�� �K 0�J'-� m��N�� ��Q�G� Y7nu� 	�W- 

��p��W�� !;x�  

���K*��� V&�
��� V��� &*Jo- c��-�� ��-H�I8�� �K ��W8' o��� �:�I�� &*Jo- !;x��� 

� ��-H�I8�� a�In  

	 �-*
',� �,��: )H�1��  

\1�"��� k�I�� *-*J'� 	�WG ���
,�  


 )&�*1  

k�I�� l�8s'� 	�WG 

� �%����� V���  

V&�
�,� &*Jo��� �%����� �,� ��'J-� )���,� 	��W o� V��� ��.  

   

A2�g�7�

�

������,� ��� 2�)0�� "���#9 .5 

.V*
� �� �,� �'�1�E+ 2� *(MG� Z ��K�( �-H�I� !K��G 2� *(M'��� 0o: Z F:���� �K m��N�� 	�*d'1_ *"� 

)1 2� *(M',� (.�-H�I8�� !K��G  

.����'�� �W-!I��� �-H�I8�� !K��G 2� *(M'�� i"��-�

 

 H/�� !-�*G�� ���E�� `H�W� )�NGu� �

 9�+�� q!J'- !;x��� V�( ��_ *(MG��

 ����� �K UR�� �� ��( !�+�� Pd�� 

�
�������

�

�

�

)�.��-H�I8�� !��QG 9���( (  

�-H�I8�� a�In �,� &�]���� H/�� !-�*'� 0o:�

 �� ��( ����� �K UR��  

�
�������

�

�

�

�

�

)*-*] ��-H�I8� ���*8'1_� �nH���� ��-H�I8�� \JE� 0o: 

 ������ UR�� �� ��( 

�
�������

� �

S3.4-70



A2�g�8�

�

)�.m��N�� 9�1�E+ 2� *(M',� (  

 2� *(M'��� 0o: Z m��N,� i��*d'1_ *"� 

.���*
��� FIW�� �,� �'�1�E+ 

 Hm �,� PQR_ 0oL ��Q�'��� 0o: 

.��Q�'�� $&��_ 

(��jT�) 

&�]� 2� *(M'��� i�,� ���J�� )j� �K 

&�]���� �%����� lJG ���*
� �
I: 

.m��N�� �K 

 

0o: Z H�8'#�� V*
� q�"� 2�- 0� ��_ 

.H�8'#�� ���*
� �,�� H��+u� 

 

�'�� ���,I��� �K�E��� �� *(MG 

�� c�G�
 ���K m��N�� H*g�1 

*"� m��N�� !;x� V���1 

.�]H& �g:� 

 

 9,��H�8'#b�  

)� ��!I: p�J� �
I: (��  ����1� 0���� 0�  

 

*"� c�G�
 H*g- ��1 m��N�� VuK Z ���J�� )j� �K 

 9K�E� �,� �%����� �]� `�!':_��  2� c�8-!WG 01  

.m��N�� ��� $a��( 2� *(M'�� ��"�+ i"��- .p�J"�� �
IW�� 

 

)� ��!I: 	��"���� �
I: (��  ����1� 0���� 0�  

 

��J�� )j� �K*"� c�G�
 H*g- ��1 m��N�� VuK Z �  

 9K�E� �,� �%����� �]� `�!':_� .c�8-!WG 01  

   

A2�g�9�

�

(1) 2�)0�� '��#��9 �
�
	 .�� 
 

�%����� $*��: V��G �'+ ����E,'�� U�!�� *-*�'� 0o: 

.i-*- �,� m��N�� ��JG ��*"� i,+�( ��'E� �,� 

�

�

 

 	�*d'1b \1�" o� ����E,'�� U�!�� 2� ��,
�� �/N��F:���� �K m��N��  

.*�N�� �,W-� �-�� l:�� 

�

�

�

�

�

�

 

 ��g�� !8�� �/] !-�*'� 0o:� i-*�� ����E,'�� U�!�� iE�_ 

����� �K 2�8� �� ��( �:�'G �'+ ���E�� `H�W� )�NG_ �K 

�
������ 

.F:���� �K ��
,� m��N�� /��NG 0G 

 

 

 

�

�

�

�

�

 

 

 \1�"- ��J� m��N�� k�� ��'E�� iI8R *"� 

�
�� 9����U�!�� k�� ��'E� P8�� 0o: Z �  

 .	/J� ����E,'���

  �#�!G 9���( UR�-
 )&�*1 ��
������ 

` ��E��� �/N�� �K UR�� �� ��( 

�/�>�'�� !�0��� +�C 
   

A2�g�10�

�

(2) 2�)0�� '��#��9 �
�
	 .�� 
 

 ��1�EJ�� �K 0�J'��� ��Q�'�� Hm �,� PQ���� 0o:� �

 ������ UR�� �� ��(�

 :����'�� ���7
�� �*+_ 9�+�� ���E�� `H�W� )�NGu� �
������ 

������ ����!"��

 �I1�'� ��1�E+ : ���� 

����� ��1�E+ :� �� 

���
R ��1�E+ :�!"� 

 

 H/�� !-�*'� 0o:�� 9�7� 9�+�� �

�#$%%���� �

9
��'� O-!� 2� �-H�I8�� $H*: 2� *(MG� 

Pd�� ��_ !;x��� $!�_ l,
� ��_ �� 

 	� !�+��.^  

 

(!-jJG) 

Z !�+�� Pd�� 9�+�� !;x��� $!�_ q!JG *"� 

 *
� H�E��� 9�+�� �%�W,G ���� )!�b� F]!G� ����L  

.�-H�I8�� �
�� !;x�( 

 

 ��Q�'�� $&��_ Hm �,� PQ���� 0o:��V��� P8R_�  

.V&�
��� 2(��� *-*J'� m��N�� 

 

(!-jJG) 

&�
�u� 0o: ���J�� )j� �K �%����� $*��: TH�� UI1 2� m��N��  

  9K�E���� 01 .m��N�� \��N� ���*
� O%��� �� &�]� 	*� 2� *(MG�  

.m��N�� 9�1�E+ 9,: \8EG ���*
��� O%��
�� 

 

 UR�� ��( TH�� UI1 2��� ��"�� �K�E��� �,� �yK�J��� F� ��%����� )*��W�� q!+

������ 

�
��������

 

�*
� �
I: Y�K �%����� $*��: V��G ��*"�)H�;b� ��
 Z ��  

.H�E��� �g:� 9�+�� )�W� �N'G !;x��� $!�_� Z ��'E� �,�� �,n �g- 

���*- )!�b� ��!J�_� ��g�� 2� ���
�� ��'E��� �j� 

.����� *-*JG &�!o��� �*��� V��� �,� 

   

A2�g�11�

�

2�)0�� �
��? .8 
 

:%������ #����" %'�$ 8�� F %
��� ����� 0�/��� +�	���C +�� O ��	�) 
 

)1 +���
� ����
:��� ���	 (�C �� B���� J��$�� .����
:��� ���	 ;�D (� ��" 0�/��� ���? G$�C (  

.�2�6 ���
�:" 
 

)2%����"�� ��
$� @DK� 	
 .%
��� %���0 ����� 0�/��� +�	���C +	) 	�) ������"�� ���C (  

.0�/��� ������ 
 

.8�� ���� (� 0�/���" '��$� O 
   

S3.4-71



A2�g�12�

�

'��#��,� ��� 2�)0�� =�? *��;�� .9 
 

)1.%" '���$�� �"
 0�/��� (
) �� ����� �6 ����� ����
 3��C (  

 
)2.@��6 !���6 ��$� 0�/���" %����� %"��$�� +	���� O (  

   

A2�g�13�

�

(1) 6�(��� =4 &0�� '��#��, .10 
 

.�����E�� ��
 ��'E� P8������ 

 

 �����E�� a�In !-�*G O-!� 2� ��g�� ��'E� P8R 2��- 

�( ������ UR�� � �

�
��������

�

���J�� )j� �K� .p�!�� �����1 	�*d'1_ 2��- Z !#� \��] �,� 

.c�G�
 H*g- 2� m��N�� VuK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

)�.)*-*JG &�!o��� ��*
��� �*��� /(!� *-*JG 9���( (  

 

 0L �,d,� 0L 	���� ������ i-!J'� 0o: Z ��
 D��1 *"� 

 ������ UR�� �� ��( c�H�E-� c�"��-�

�
��������

.)&��"��� �IW"�� �� m��N�� )H*g- ��
 �,�� 

   

A2�g�14�

�

(!-jJG) 

 

������ UR�� �� ��( !�8( ��g�� ��'E� �,�� V��- ��*"� 

�
��������

������ UR�� �� ��( �,�� �%����� $*��: FK!� 0o: 

�
��������

H�E�,� 2����� 2� �!#� )!� m��N�� q!+� .	���� O,d�� 2��  

.��
��� ��'E�,� ��1�EJ�� P8R �H�!��� 2� ���J�� )j� �K 

 

 

 

 

 

 

)�.��1�EJ�� P8R (  

 

k7# 2� ��,� k�gJ�� 2��� ��1�EJ,� ��'E� �,�� 

.����'�� �,s��� 

��!I: H�8'#�� )*
 o��� ���*
��� �,�
�� V� 9��+ �K 

���  0�  

 

 

 :��  c�8-!WG 01 ���� FR� 

 :��  01 c�8-!WG �� �� FR� 

 :��  c�8-!WG 01 ��!"� FR� 

� �

A2�g�15�

�

(2) 6�(��� =4 &0�� '��#��, .11 
 

)1.��I���� E	�)C �0 +�	���C ����� (  

%����� ���I� +� �DC ��I���� E	�)C �0 +�	���C +�� 
	�	$� ��
�) �
�I��C �DC �6 �?	�	$� 	��Y���� 

.B1��� B��
� %����� 
 

 W�6 (
) 0�/��� +�	���C 	�)F %�"�) �6 %"��  
 �/'� %��$�� �D? (� .0�/��� (
) ;�D ��:��� 

.��I���� E	�)C ���'� ���?6 
 

(��D$�) 
 

@���� �"2" +��� 7�$ %��� %��'� ��I���� E	�)C �0� 
 �H��� <���� 	�	$�" BE	�) 0�/��� +��� .9	/
� %����$�� 
.%����$�� @���� �) �'��� WI" F %����$�� (� B���HN� 

   

S3.4-72



A2�g�16�

�

�);��9( 5��#C� 7�
�	9 .12�
 

: �/" (��Y� %������ ������� F <
���� (� ��:�� !��H6 0�/��� ��:� 	�) 
 

)1.��:� O ��I���� � \0 �	�� �DC (  

     �� %����"�� ���" ��
 �? F 0�/��� ��0�� 	�) (6  
    �� T�"���� %����"�� ��	�� �� ���$� �? (8  
     (J ��"�
 �� ���$� �?�� %����"��  

 
)2.�	�:��� <� 0�/��� �)���� +� �DC (  

     �� ��K��� (
) �� %�>��
 #��� �) (�"���� %����"�� ��	�� �� ���$� �? (6  
    �� 0�/��� ��I��" ��
 �6 	:" ��I���� E	�)C ����� +�	���L" ��Y
 �? (8  

 
)3.%����$�� �� Y:2 �DC (  

     �� (�"���� %����"�� ��	�� �� ���$� �? (6  
    �� %"���" �	������ �0/��� �6 %��	:��� ��$��� @	��� #��� �) 0�/��� ��I�� E	�)L" ��Y
 �? (8  

 
)4.������ �� (� �)���� 0�/��� (  

      %����$�� �"2" +Y
 (6.9�:2�� @����
�  
 

)5.�"�6 %���� (� 0�/��� �)���� (  

      9	/��Y��� !(��� �� (>��/�� E	)�
 8���� ��	�) .�"�6 %���� (� 0�/��� �)���� F ��"� 9	/��Y��� ���� ��	�)
 9�:2�� @������ (�C %����$�� �"2C F �O�$�� ;
� (� .�"�6 %���� (� 0�/��� B�2�6 �)���� F %�) 9����

.W��� 3�� �) (>��/�� E	)�
 	:"C� 
   

A2�g�17�

�

+����(��� .13 
 

� #� Y):               9���24  �?��Y
 	�	$ %$��� ���$ (� +�100 * +�20.;� Y� +�  

                              65  ���Y
 +�$� �"$� !��& ���$ (� +�180 .+�  

.�"��� ��� :               9���� E�>�	 
 :                %"D"D�� 		��9.75 ± 15 .0��? �
��  

         %"D"D�� J��Y�      :8.2 �

 :              %"D"D�� ���0 ~ 2.5 .0��? �
��  

.%��:2 %���� Y� :           J����� ������ 
 :         !�"�/��� ;1/��C 
 :              %
���� �	�� 
:             %����"�� �� Y) 
:           %����$�� �"2 
:             �0���� +�$�� 

 
  ��I���� E���$ ���	  :  

   

A2�g�18�

�

!��,� ���?� .14 
� �

A2�g�19�

�

!���� ������ !��&                                       �� (>��/�� 9>���                             ���!���� ������ !��& �  

 � -                                               @�>�	��22                                   9>��
� ��
42 ����� �"�� ��"� �  

 � -                                               @�>�	��23                          G���� �$�� *�	43 ����� �"�� �  

 &                                               @�
:�� 60���24                           !���� ������ ��
$44 ����� �"�� ���$  

 �                                                      W"��25                         (>��/�� !��& �$�45 �6�
� 91Y&  

 �  �$�
� !��&                                  ������"��26                                    �"$ E	� Y)46 �

                                     ������"�� �"
) !��&27                       %����"�� �$�� ���$47  �	�"� ��� 

	                             ������"�� �$�� ���/�          28                                         	�	)48 ������ ���$  


                                      ������"�� �$�� #�0��29                             ������ <���� 49 �- @�>�	��  

� �	�	�                                                         30                                 	�	:�� �$��50  

�') k&�8G���                                                     (��                                   ����� �+����  !�1���,� ���+ �

                                       ������"�� �$�� ���/�32     ��K��� �$��                          52 ���	�� #	�"�� �6� ( 

�)                                              2�-�� �g"�� a�:���                         !E-�� �g"�� a�:��� p�H  

*                                                      !-jJ'�� 9+����                          ��Q�'�� $&��_ a�In�� t8W��� �!� 9+��  

+                                  H��E��� ��,Q'� ��K�R_ p�H��             

,                               )H�1���� k�I� P��R           �� ��!G�� 2� �-��J�� 9W,+  

-                                   p�!�� 9-��J� �K�R_ �7n��  W"��  

�.                               p*E� ��; �,� H��E� p�H�� i8��  

�/                                          �,��� �%����� a�In�� ��g�� �K 0�J'�  

0 %���                                                    �-&�1� ��� ���:H 9+��  

   

S3.4-73



A2�g�20�

�

�

A2-h-1 

 

 

MMagnetic locator 

 

A2-h-2 

 

 

 

GA-1 KEYPAD

On/ Off Vol:  ��Q�G �K 	*d'E-

.$*+��� ��W-� ��  

  

:'	��� ��Q�  Hm �,� PQ��� 0'-

On/ Off Vol  PQ��� H�!�'1� �

 2�� �� !��Q'�� ��� �&a��1 ��� Z��,�

) ����High) t�d"� � (low � Z(

 �'+ H/�� �,� PQ��� !�'E-

 0L Z`�,I��� ��g�� �,� k�gJ��

.	*d'E��� ��g�� �,� H/�� q!'-  

 
" �WGain)�C��T�� ;J `QT!�� "  

" H� �,� PQ�-Gain �� ��,W'� "

 9�1�EJ�� $&�-m.m��N,�  

  

:x�L�j�� ;J `QT!��  ��&�*�� v�+ 0'-

 $!(�� �,� 9�1�EJ�� � ��g��

 $!� �,�Q�G � �W,n *
� �'+ Zm��N��

 ��&�*�� !#� D�]!'1� 0'- Z�!#�

.��:7n� �8:

  

'����a��� ��J HF	� Sj�� ��Q
��  

 98,� ��1� l8s��� H��E��� iK 0'-

 *]�- Za�IQ�� F,# � �����!'����

 &*
� V���2   9-H�I�9  j#M- Zl��K

 ���� 9-H�I8�� FR� H�8'��� �K

U�J


  

 

 
) B� (+) )��a,�� B x���(� x	P-:(  �

 �K UR�� ��( ����8�� 01!�� �K �s�'G

 �:M� P1��� 2� �*8G ��+ Z)7�� �����

 �� 2����� ��� c��N-H*G *-/G 0L Z$H�;�

 �'+ $H�;�� $�: $&�-m F� H�E���

 �,�� ��� k�
���.$H�;�� $�:  

  

:)��a,��  �-H*'�� �� k7# 2� &*J'G

 )�NG� �� "+" \]���� )�NG� �K )

" \��E�� -("  

  

) '�&��<�Gain:(  !;x� *]�-

)Gain 9;���� 2� H�E��� ��1� �K (

 9�1�E+ UR�- � Z�,�� 9JR����

 ��,() P-!��� �� k7# 2� $H�;��

(9�1�EJ�� �&�m P-!��� �'��  

  

)���a��� I��:  �K /�!�� �j� *]�-

 PWK !�y- � Z9;���� 2� 2����� ��1�

 �j� � Z9-H�I8�� 2J; T��d�� 9��+ �K

 �W8'� ��� �"
-5 !�� 2� PWK %

 w��'+�� ���- i�j� � .9-H�I8��

 ���'+� 9��+ �K 9�K�R� ��-H�I8�

.!��Q'��  

  

  

  

  

  

  

  

  

  

 

 m��N� D7I'1�� �� �J8��

1-GA

  

 aP8� �J8�� 0'- ZD7I'1�� 9�,�� *"�

 ��� � Z�,d�� � 	���� m��N�� i-!JG �

 �� !�Q
 ��N+ �"� �J8�� 0'- �� V�(

 P8R 0'- ZO�� �,�GAIN  �,�

 .cM¡I� !s(� ���� �J8�� � �,�� ��'E�

 2� MI�� $H�g� UE��� 0'- 	�� ����

.�
�8I�� !�E��  

 

 

:9w�J,�  �,� ��*
� 0E] �� &�]�

 Z9��E�� �s� UE���� 0%�W�� ¢d���

�� \8EG *: Z�'�-�E�� 9-j+� Z	�/J

G `!':� ��� m��N�� ��a�!: �K �#�*

 9�1�EJ� m��N�� ��Q�G 0G �� Z0�"�

.9���� 
 

 
  

  

  

  

  

 

HP�	
�� ���T� ?�E��  

  

:?�E�!��  PQ���� m��N�� ��Q�G 0'-

) H� �,�on/off.(  

  

:'	���  PQ��� 0'- ��g�� !��Q'�

) H� �,�On/Off VOL H�!�'1M� (

 ��g�� 9]H*� k�
� �'+

. 9��n!���  

  

Gain:  (9�1�EJ��) ��&�*��� !��Q'�

 H� 	�*d'1� 0'-GAIN¢  ��,W'�

H� � 9�1�EJ��GAIN�    !�8�'�

9�1�EJ��  .���'+�� \E+  

  

  

����� ��Q� ���T�  

 9W-!� 	�*d'1M� �*��� V��� *-*JG *
�

A2-h-3 

 

 *-*JG 2��- "D7I'1�� �� �J8��"

 ���Id�� 	�*d'1M� 9:*� �*��� V���

:9���'��  

1" ��&�*�� �-*
G .Gain ��&� ��� "

m9�1�E+  

2 � �1�H )�NGM� 2(���� &*J� FR� .

. U]HM'�� 	��+M� m��N�� q�E�� 	*�

3 �,d�� � 	���� m��N�� i-!JG 0'- .

 ��; �KX .�*��� Y�K  

4 ��; �K m��N�� i-!JG 0'- .X  Y�K

 9]H& �,�� *"� c$!;�8� �*���

.$H�;��  

  

 
  

:'����a��� ���E�  

  

 �K 9-H�I8,� 9�7� m��N�� !�y-

 !��QG ���'+� ��� !��G � Z9;����

 � a��G ��*"� ���
�� 9-H�I8��

.a��I"G  

 :9w�J,� ��-H�I8�� 2� ¢,d'�� 0'-

)9  FR� �8: 981�"� 9W-!I� (l��K

.$*-*N�� ��-H�I8��

  

1 0'- \1�"� ���� 9-H�I8�� !��QG *
� .

 9-H�I8� ����*8'1�9  2� *(M'�� � l��K

 \E+ \]���� � \��E�� FR�

.m��N�� �,� ��&�;H��  

  

2 *(M'�� 0'- ��-H�I8�� FR� *
� .

� ��
- m��N�� V� 2� c$!;�8�  9��+ �K

 FR� 9J
 2� *(M'�� \N- �,�� 	*�

 ��-H�I� l��( ��� �� ��-H�I8��

.9��'"�  

  

3 O,n 0'- m��N�� ��� 2� *(M'�� *
� .

.9-H�I8�� 98,� a�In 
 
 
 
 
 

 

S3.4-74



A2�i�1�

�

Non�metallic�pipe�vibrator� �

A2�i�2�

�

Instruction�Manual�

�

�

�
.%��	:��� ��& �6 %��	:��� ������� ����6 (� ����� 	��� (
) #��C 

 
&��� Y� (��Y�� "������ ������� ����� 	��� (
) # Y��C" ������ ���)� ����� ����� E���" ���/
 Y� 0�/��� �D? �����6 ���N" ����� �$� +

.����� 
 �) %������ 		���� ���� ���$� +��� ���I�� (
) %
����� +�	���L" #���� +��� F %��0���� %
���� ���/�" %
���� +�� ����� +&���Y�
 %�"���� #����" %�������" �/�6 �������� ����6 	�	$� ��
�) �:� ����� +&��� Y� .���� @	� 	:"� %
����� +�	���L" #���� ��
�)

� +��� 	�	$��.�������� ��� .�������� �� 	�	$� ��
�� ����� �
��� ���� ����� +&��� Y� F %��	:��� ��& ������
� ����  
 
 

   ����� +&��� Y� ���	1  
 

1.BE���"� ��������" �6 	�	:�� E	$�" G���� ��$��� ������ +Y
 +H F %��0���� %
���� �� ������ 	�	) ���C .  
2%������� +���� �����" +
 . .%��0���� %
����" %
���� +� @D�� G���� ��$����  
3��" +Y
 . 	�	$ (� ������ 3�� (
) ���I�� ����� %�:"���" F ������" %������� £�� 9
���� ����$ 310  .������ �I2 8"�" +�  
4(
)£� !��/�� J��� %����" +Y
 .+������� %������� �� !��/�� ������ !��/�� �"$� 3��" +
 .  ���	" !��/�� �� �� G
���� +���

.+������� %������� 
5.32�� #�� ��� (
) ���$
� ;���1" �6 ���� �/�6� %
���" (��� .%
����� +�	���L" ���I�� (
) #����" +Y
 .  

�� +�	���L" %��0���� %
���� �� �	���� ����� 	�	$�" +���� .%��0���� %
���� ���	 ��� 	��� %�"���� ������.(2��� ��������  
 

.%
��� ���� �D? +�) ���" F ���I�� �6 %������� �� ���� �/'� 	
 ����$�� W:" (� : %'�$
� �

S3.4-75



S4. WDM活動 



 



 

 

 

 

 

 

 

S4.1  上水道状況及び WDM 活動の目的に係る初期調査 

 



 



1  Necessity of Water Distribution Management (WDM) for SHAPWASCO 

1.1  General Information for Water Supply Service by SHAPWASCO: 

SHAPWASCO is supplying water to about 5.82 million citizens in Sharkiya Governorate 

through the current existing water supply facilities and water distribution networks shown in 

Table-1: 

Table-1  Current Production of Water Supply Facilities and Length of 

Water Distribution Networks at SHAPWASCO  

Item Number Total Facilities Production (m3/year)

Surface water treatment plant 13 184,815,560
Direct filtration facilities 11 29,509,281
Iron and Manganese removal facilities 10 13,012,264
Well stations 156 115,801,295
Compact units 8 9,073,461

Total Production Capacity 362,210,861

Length of water distribution networks  8,778 km
Population in Sharkiya Governorate 5,824,852 person 
Number of House Connections in Sharkiya 830,833 subscribers 

Note: Source of the above information is SHAPWASCO Performance Indictor Report 2010/2011. 

1.2  Amount of Average Distributed Water: 

Based on the above received information, the average water supply in liter/ capita/ day (LCD) 

can be calculated as shown in Table-2: 

Table-2  Average Distributed Water (LCD) in Sharkiya Governorate 

Item Quantity 
Population 
of Sharkiya

Remarks 

Total Yearly Production 
(m3/Year)

362,210,861 5,824,852 The average LCD as Egyptian Code has been 
calculated based on the following : 
- For Capital of Governorate = 200 LCD 
- For Markaz = 165 LCD 
- For villages up to 50,000 capita =135 LCD 
Notes:
1. The above LCD includes the leakage in the 

network.
2. The general average consumption has been 

calculated on the assumption that 1/3 of 
population lives in the capital of 
Governorate, 1/3 lives in capital of the 
Markaz and the rest lives in villages. 

Average Daily Production 

(m3/Year) 

992,358 

General Average Water 

Supply (LCD) as Egyptian 

Code 

166 

Average Distributed Water 

(LCD) 

170 

The above table shows that the current production of the existing facilities in Sharkiya can cover 

the average water supply (LCD) in accordance to the Egyptian code, but a lot of areas are 

suffering from shortage of the supplied water quantity and weak pressure in addition to 

complaints about water quality.  

1.3 Current Condition of Water Service by SHAPWASCO: 

1.3.1  Current Condition of Customer's Satisfaction: 

(1)  Random Distribution of Produced Water 

Due to the random distribution of the produced water, the following issues are raised: 

1) Low water pressure in some service areas covered by the facilities. 

2) Shortage of the required supplied volume to meet the actual demand in each area. 

The following Table-3 shows the number of complaints about water stoppage and weak pressure 

in Sharkiya Governorate during the period from 1/7/2010 to 30/6/2011: 

Table-3  Complaints about Water Stoppage and Weak Pressure 

in Sharkiya Governorate from 1/7/2010 to 30/6/2011 

Location 
No. of Complaints for Stoppage 

of Water Supply 

No of Complaints of Weak 

Pressure 

Whole Governorate 9,296 1,832 

Zagazig City 968 350 

Notes:  

1.  Source of the above information is SHAPWASCO Performance Indictor Report 2010/2011. 

2. The above complains are the recorded complaints at 125 (hot lines) and other complaints are managed by 

the branch directly and not recorded. 

(2) Shortage of SHAPWASCO Budget: 

Due to the shortage of SHAPWASCO budget, renovation of water supply networks is not done 

periodically or regularly.  Thus the existing water supply networks became old in addition to 

the existing asbestos cement pipes that should be replaced.  This creates following problems: 

1) High ratio of non revenue water (water leakage). 

2) Complaints about water quality where pipe broken occurred. 

3) Low billing collection due to customer's inconvenience of the service and unknown 

water quantity supplied to each area to compare it with the amount of water in the 

issued bills 

The following Table-4 shows the number of complaints about broken pipes, leakage and 

complaints about water quality in the Sharkiya during the period from 1/7/2010 to 30/6/2011: 
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Table-4  Complaints about Broken Pipes, Leakage and Water Quality 

 in Sharkiya Governorate from 1/7/2010 to 30/6/2011 

Location 
No. of Complaints for

Broken Pipes

No. of Complaints for

Leakage

No. of Complaints for

Water Quality

Whole Governorate 4,486 1,345 828 

Zagazig City 1,010 347 216 

Notes:

1. Source of the above information is SHAPWASCO Performance Indictor Report 2010/2011. 

2. The above complaints are the recorded complaints at 125 (hot lines) and other complaints are managed by 

the branch office directly and not recorded. 

The following Table-5 shows ratio of billing collection in Sharkiya Governorate during the 

period from 1/7/2010 to 30/6/2011: 

Table-5  Billing Collection Rate in Sharkiya Governorate from 1/7/2010 to 30/6/2011 

Location 

Percentage of Collection Ratio 

for Governmental Buildings 

(%) 

Percentage of Collection Ratio 

for Domestic & Commercial 

Buildings (%) 

Whole Governorate 51% 67% 

Average of Zagazig City 58% 57% 

- Zagazig City East 65% 53% 

- Zagazig City West 51% 60% 

Note: Source of the above information is SHAPWASCO Performance Indictor Report 2010/2011. 

1.4 Necessity to Establish Water Distribution Management in SHAPWASCO: 

The current production of the existing facilities is enough to cover the average demand for water 

(LCD) in Sharkiya Governorate.  However, the produced water is randomly distributed, not 

according to planning to cover the actual demand in each area of the service boundary covered 

by the facilities.  Thus, it is necessary to rely on water distribution management by establishing 

block assurance system or district meter area (DMA) in order to guarantee providing each block 

with required water quantity, pressure and quality.  The block assurance system or district 

meter area (DMA) will help improve the current situation through the following: 

(1) Guarantee providing the customers with required water quantity, pressure and water 

quality at the service areas within the covered boundary of each facility. 

(2) Solve the networks problems through analyzing the obtained data and find solutions to 

solve these problems and making proper design and decisions for the renovation and 

rehabilitation plans and implementation priorities. 

(3) The continuous monitoring of the installed pressure recorders and /or pressure loggers 

will help recognize the expected locations of leakage and/or broken pipes in the networks. 

This will minimize the repair time for the leakage and/or repair broken pipes and reduce 

the amount water loss in the networks. 

(4) Providing proper service to the customers through block assurance system (District Meter 

Area) will improve customer's satisfaction and hence will improve customer’s willingness 

to pay the billed water.  In addition the amount of the supplied volume at each block will 

be known and hence the water meter reading efficiency can be improved and controlled, 

thus the issued bills will be more accurate and billing collection will be increased and will 

lead to improve SHAPWASCO revenue. 

2    Objectives of Water Distribution Management Activities 

2.1  Introduction 

The current water supply conditions in Zagazig City in 2011 are as shown in Table -6 below: 

Table-6  Current Water Supply Conditions in Zagazig City in 2011 

Item Data 

Water supply 

facility (m3/day) 

[Zagazig WTP]  

- Total design capacity of the old and new facility 95,040  

- Current average production capacity 76,218  

[Wells]  

- Actual production capacity 49,029  

Current population of Zagazig City (person) 348,000  

Average unit water supply in Zagazig City (LCD) 350 

Although the average unit water supply of 350 LCD is more than the value stipulated in 

accordance to the Egyptian Code, some areas of Zagazig City are suffering from water shortage 

and weak pressure. 

2.2 Objectives of Water Distribution Management in Zagazig City 

The main objective of water distribution management is securing distribution of clean water 

from water treatment facilities to the whole areas and locations of the city with enough quantity 

and appropriate pressure. 

It is necessary to adjust pump operation and valve openings to secure proper water distribution 

to cover the necessary demands with appropriate pressures. 
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To realize the above main objective of water distribution management, the city will be divided 

into blocks through valve control to supply each block with the fair distributed water quantity 

with proper pressure for each block.  Also, it is necessary to secure the water quality at each 

block through monitoring the residual chlorine and turbidity of the supplied water. 

Water distribution districts will be formed into blocks under the activities in this project and 

monitoring of water quantity, pressure and water quality in the blocks will be conducted.  This 

will assure stable and safe water supply in each block of the city.  In other words, block 

assurance system or district metering areas (DMA) will be established under this project. 

2.3 Expected Outputs of Applying Water Distribution Management 

The following outputs will be realized through establishment of water distribution management: 

(1) Reduce Water Leakage: 

Leakage will cause week pressure and water pollution and through monitoring and 

recording of water pressure in the network, it will be help to make leak detection survey 

in the proper areas that means take the quick action by making the pipe repair/replace to 

save water loss and improve water pressure and quality in short time. 

Also, comparing the amount of inlet water to the block and water meter readings in the 

same block, water leakage or theft will concluded and proper action will be done to 

overcome to save water.    

(2) Improve Collection Ratio: 

After repair leakage and through comparing between the inlet water quantity to the block 

and the collected amount of sold water, the collection ratio will be evaluated and actions 

to recover the collection ration will be done. 

(3) Prevent the Pollution and Improve Water Quality: 

Through collected data and monitoring of water quality results, the necessary procedures 

to stop pollution at the transmission and distribution networks.  

(4) Preparing Improvement Projects and its Implementation Priority: 

Based on the obtained data and analyzing the data, rehabilitation projects for networks 

and/or increase the facilities production or new construction for facilities and networks 

will be made and the priorities will be decide based on critical locations.   

(5) Improve Operation and Maintenance Management: 

The water production and distribution facilities will be under continues monitoring and 

proper operation and sound maintenance in order to ensure that each facility can function 

properly to produce the required quantity and pressure and good quality of water.    

(6) Prevention of Accidents and Counter Measures for Emergency Cases: 

Experience for preventing accidents and taking the necessary countermeasure against 

accident and emergency cases will be gained through the continues monitoring and 

recording and grasping the accident history taking into consideration the gained 

experience from other companies and studying, analyzing the situation. 

3  Survey of the Existing SCADA System in Egypt 

The Counterpart Team and JICA Expert Team did survey for the existing provider and 

constructed SCADA systems in Egypt for water facilities during the period from July 10, 2011 

to July 20, 2011 and those places are: 

1- Provider for SCADA system (Giza System Company). 

2- Water Companies that they already have SCADA system and are as follow: 

� Central SCADA system for Cairo Water Company that has established to monitor 

water treatment plants and some booster stations in Cairo Governorate and it is 

located at Rod El Farg Water Treatment plant. 

� SCADA system at South Giza Water Treatment Plant. 

� SCADA system at Dakahilia Water and Wastewater company and located at head 

quartet of the company and Talkha water treatment plant. 

The main conclusion of the survey is as follow: 

1- The existing systems for SCADA is monitoring only because the construction cost for 

control is very expensive. 

2- SCADA system for water distribution networks is very important and useful and it is 

necessary to monitor the flow, pressure and water quality. 

Based on the above survey, SHAPWASCO counterpart concluded that the established system at 

SHAPWASCO will be for monitoring only and the monitoring items will be flow, pressure and 

water quality. 
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S4.2  パイロットプロジェクト地区に係る WDM 計画 

 

 



 



1 Selection of Priority Area for WDM Activity 

1.1 Criteria of Selection for the priority Area 

In the selection criteria for the priority area, the following parameters have been considered: 

1.1.1   Number of Customers 

Table-1 below shows the number of customers at each candidate area (Zagazig City, Zagazig 

Markaz and Hihya Markaz). 

Table-1  Population and Number of Customers 

Area Name Population 
No. of 

Customers 

Number of 

Customers/ 

connection 

Rank based on 

Number of 

Customers 

Zagazig City 363,867 86,927 4 1

Zagazig Markaz 362,627 44,298 8 2

Hihya Markaz 233,296 36,442 7 3

Note: Source of the above information is performance indicator report from 1/7/2010 to 30/6/2011   

1.1.2   Number of Customers Complaints 

The following Table-2 shows the number of complaints regarding weak pressure, water 

stoppage, broken pipes and water quality of each area. 

Table-2  Number of Customers Complaints 

Area Name Population 
Weak 

Pressure

Water

Stoppage
Leakage

Water

Quality

Complaint

s

No. of 

Complaint

/Capita 

Rank based 

on Highest 

Complaints

Zagazig City 363,867 350 968 347 216 2,891 0.008 1 

Zagazig

Markaz
362,627 305 1,604 324 135 3,253 0.004 2 

Hihya Markaz 233,296 94 166 48 21 702 0.003 3 

Note: Source of the above information is performance indicator report from 1/7/2010 to 30/6/2011 and 

complaints recorded by hot line 125. 

1.1.3   Water Supply to Customers. 

The following Table-3 shows the supplied water quantity per day to each consumer (LCD) from 

the existing sources at each candidate area compared with the average water consumption 

(LCD) in the Egyptian Code and/or National Organization for Potable Water and Sanitation 

(NOPWASD) standards. 

Table-3  Water Supply to Customers 

Area Name Population
Current

Water Supply 

Current Production 

of the Existing 

Egyptian Code 

(Including 

Justification 
Rank based on 

Water Supply 

Zagazig City 363,867 119,500 
328 LCD 

200 LCD Enough 
3

Zagazig Markaz 362,627 45,800 126 LCD 135 LCD Not Enough 
1

Hihya Markaz 233,296 37,000 158 LCD 150 LCD Boarder Line 
2

1.1.4   Forming DMA (Isolation) 

The following Table-4 shows the possibility to divide the candidate areas to be isolated into 

blocks (District Meter Area). 

Table-4  Forming DMA (Isolation) 

Area Name Easy Possible Difficult 
Rank based on 
forming DMA 

Zagazig City 2

Zagazig Markaz    3

Hihya Markaz    3

1.1.5   Preparation of GIS Map 

The following Table-5 shows the situation of completion of GIS Maps for the candidate sites at 

the commencement of the Project 

Table-5  Preparation of GIS Map 

Area Name Completed To be completed Not completed 
Rank based on 

Completion of GIS 
Maps

Zagazig City    3

Zagazig Markaz    3

Hihya Markaz 2
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1.1.6   Project Management by Head Quarter 

The following Table-6 shows the consumed time to the take the proper action 

Table-6  Project Management by Head Quarter 

Area Name Easy Medium 
Need time to 
take action 

Rank based on  
Management by Head 

Quarter 

Zagazig City    3

Zagazig Markaz 2

Hihya Markaz  1 

1.1.7   Advertisement Effect 

Zagazig City is the capital and biggest commercial city of Sharkiya Governorate and it is one of 

the biggest cities in Nile Delta area.  Zagazig city contains different types of consumption such 

as domestic, commercial, government, etc. compare to Zagazig Markaz and Hihya Markaz, and 

thus Zagazig City has been given the higher rank than the other two areas.  

1.1.8   Billing Collection 

The following Table-7 shows the billing collection ratio in each candidate area. 

Table-7  Billing Collection 

Area Name 
Collection Ratio 

from Governmental 
Activity

Collection Ratio from 
Domestic & 

Commercial Activity 

Average 
Collection Ratio 

Rank based on Low 
Collection Ratio 

Zagazig City 58 56.5 57.3 1

Zagazig Markaz 46 79.0 62.5 2

Hihya Markaz 56 80.0 68.0 3

Note: The source of the above information is SHAPWASCO performance indicator report from 1/7/2011 to 

30/6/2011. 

1.1.9 Evaluation Result for Priority Area Selection 

Based on the above criteria, the selection of pilot area has been done and Zagazig City has been 

selected to be the pilot area. 

The following Table-8 shows the summary of evaluation and the total score of each candidate 

area. 

Table-8  Evaluation for Selection of Pilot Area for WDM Activity 

Candidate

Area 

Criteria for Selection 

Total

Score

1 2 3 4 5 6 7 8 

Number

of

Custome

rs

Custome

r’s

Complai

nt

Water

Supply 

to

Custome

r

Forming

DMA 

(Isolatio

n)

Preparati

on of 

GIS Map

Project 

Manageme

nt by HQ

Advertis

e-

ment

Effect

Billing 

Collectio

n

Zagazig 

City
3 3 3 2 3 3 3 3 23 

Zagazig 

Markaz 
2 2 1 3 3 2 2 2 17 

Hihya 

Markaz 
1 1 2 3 1 1 2 2 13 

[Marks for each criteria] 

1. Number of customer: Largest-3 / Medium-2 / Smallest-1 (in terms of benefit to cost) 

2. Customer’s complaint: Largest-3 / Medium-2 / Smallest-1 (for pressure, water stoppage, leakage and water 

quality) 

3. Water supply to customer: Enough-3 / Medium-2 / Not enough-1 (in terms of NOPWASD standard) 

4.  Forming DMA: Easy-3 / Possible-2 / Difficult-1

5. Preparation of GIS Map: Completed-3 / To be completed soon-2 / Not completed-1 (by the commencement of 

the Project) 

6. Project management by HQ: Easiest-3 / Medium-2 / Difficult-1 (need some time to take action) 

7. Advertisement effect: Big-3 / Medium-2 / Small-1 (to the people of Sharkiya and the whole Egypt) 

8. Billing collection: Poor-3 / Fair-2 / Good-1

2 Activities Conducted for the Selected Site (Zagazig City) for WDM 

Activities for WDM have been conducted for Zagazig City in Phase-1 as mentioned below: 

2.1 Measurement of Water Consumption 

Actual water meter reading has been applied for Zagazig City during the period from September 

8, 2011 to September 22, 2011for different areas in Zagazig City in order to know the actual 

water consumption (LCD) to evaluate the current production of the existing facilities and 

whether it can cover the actual consumption or not.  The following Table-9 shows the actual 

measured water consumption  

Table-9  Actual Measured Consumption (LCD) for Zagazig City Areas 

Reading 
Number 

First Water Meter 
Reading 

Second Water 
Meter Reading 

Consumption
during the 
period m3

Number of 
Days 

Number of 
Consumers

Average 
consumption

LCD
Area Name 

1 7113 7123 10 8 5 250 (Block-1&2)
Al Moalmin, Al 

Znd and Al 
Zohor

2 1774 1777 3 8 2 188

3 2500 2504 4 8 3 167

4 3185 3203 18 8 5 450

5 1661 1668 7 8 6 146
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Reading 
Number 

First Water Meter 
Reading 

Second Water 
Meter Reading 

Consumption
during the 
period m3

Number of 
Days 

Number of 
Consumers

Average 
consumption

LCD
Area Name 

6 1296 1303 7 8 3 292

7 4765 4784 19 8 9 264

Average for Block 1&2 251

8 5322 5328 6 7 4 214 (Block-3)
Al Hosinia, Al 
Nahal and Al 
Hariry

9 2192 2227 35 7 9 556

10 8389 8376 13 7 8 232

11 7870 7879 9 7 4 321

12 5660 5678 18 7 5 514

13 275 281 6 7 8 107

14 1113 1117 4 7 3 190

15 1108 1111 3 7 4 107

16 395 397 2 4 5 100 (Block-3)
Awal Al Nahal

17 9403 9410 7 4 9 194

18 2187 2195 8 4 14 143

19 2649 2654 5 4 15 83

20 8305 8316 11 4 13 212

21 4252 4259 7 4 3 583

22 3129 3132 3 4 2 375

Average for Blocl-3 261

23 3571 3583 12 4 6 500 (Block-4)
 Al Nahal , Al 
Hiinawy and Al 
Hariry

24 217 219 2 4 5 100

25 4515 4519 4 4 2 500

26 4092 4097 5 4 2 625

27 503 504 1 4 2 125

28 1683 1688 5 4 5 250

29 116 117 1 4 4 63

30 1205 1222 17 4 6 708

31 2524 2538 14 4 6 583

32 409 413 4 4 6 167

Average Block-4 362

33 8916 8918 2 3 3 222 (Block-5)
Al Zagazig 

Bahary, Yousef 
Beah 

34 5385 5386 1 3 3 111 

35 8917 8918 1 3 2 167

36 18885 18906 21 3 20 350

37 4987 4989 2 3 8 83

38 7882 7887 5 3 5 333

39 6629 6634 5 3 4 417

40 728 734 6 3 3 667

41 557 590 13 9 8 181 (Block-5)

Reading 
Number 

First Water Meter 
Reading 

Second Water 
Meter Reading 

Consumption
during the 
period m3

Number of 
Days 

Number of 
Consumers

Average 
consumption

LCD
Area Name 

42 410 427 17 9 9 210 Hasan Salh

44 11400 11444 44 9 10 489

45 6542 6553 11 9 11 111 

46 529 535 6 9 6 111 

47 12907 12923 16 9 12 148

Average Block-5 251

48 7947 7951 4 3 4 333 (Block-6))

49 7844 7845 1 3 4 83 Manshiat Abo 
Amer & El 
Saiadeen 50 11294 11297 3 3 4 250

51 3835 3836 1 3 1 333

52 2644 2646 2 3 3 222

53 5196 5197 1 3 2 167

Average Block-6 231

54 56958 57202 244 7 139 251 (Bloc7)
El Gamaa & El 

Kwmia 55 8005 8014 9 7 6 214

56 2108 2110 2 7 2 143

57 295 299 4 7 4 143

58 10584 10613 29 7 5 829

59 7597 7602 5 7 2 357

60 3702 3705 3 7 5 86 (Bloc7)
El Gamaa & El 
Kwmia 61 4880 4886 6 7 4 214

62 4000 4007 7 7 2 500

63 4213 4217 4 7 4 143

64 4140 4144 4 7 3 190

Average Block-7 279

65 677 690 13 9 8 181 (Block-8)
Wist Al Balad

66 440 457 17 9 9 210

67 11203 11247 44 9 10 489

68 542 553 11 9 11 111 

69 5126 5135 9 9 6 167

70 2907 2923 16 9 12 148

Average Block-8 218

From the above the mathematical average of the measured water consumption per capita per day 

is 232 LCD.  Including 40% unaccounted for water based on the previous project at 

SHAPWASCO, the unit water consumption is about 325 LCD.  The following Table-10 shows 

the comparison between the actual measured consumption and facilities production. 
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Table-10  Actual Measured Consumption and Facilities Production

Average 
Measured 

Consumption  

Ratio of 
unaccounted 
for water*1

Water Supply 
including 

UFW
Population

Facilities
Production

Calculated
Average Water 

Supply
(LCD) (%) (LCD) (person) (m3/day) (LCD)

232 40 325 363,867 119,500 328 

The current production is enough to cover the demand taking into consideration the 

unaccounted for water ratio. 

2.2 Hydraulic Analysis of the Current Water Distribution Network 

The following drawing shows the result of hydraulic analysis of the current water distribution 

network considering the current production of the facilities. 

Figure-1 Hydraulic Analysis of the Current Water Distribution Network

Hydraulic Analysis of Current 
Water Distribution Network (as of 

2011) 

2.3 Measurement of Water Pressure 

Actual measurement for pressure has been done in order to compare the results of hydraulic and 

actual pressure at site.  The following Table-11 shows the comparison between the result of 

hydraulic analysis and actual measured pressure at different areas at Zagazig City. 

Table-11  Actual Measured Pressures and Pressure Results of Hydraulic Analysis. 

Actual Measured Pressure 
(Bar)

Hydraulic Analysis Result (Bar) Area Name 

2.5 3.4 (Block-1)
Al Moalmin 2.5 3.4

2.6 3.5

2.7 3.5

2.7 3.5

2.6 3.3

2.5 3.3

2.5 3.4

2.7 3.3

2.7 3.5

2.7 3.4

2.6 3.4

2.5 3.3

2.7 3.5 (Block-2)
Al Znd and Al Zohor2.7 3.5

2.7 3.5

2.6 3.5

2.6 3.5

2.5 3.4

2.7 3.4

2.7 3.4

2.6 3.4

2.6 3.3

2.6 3.3

2.5 3.3

2.5 3.3

3 3.5 (Block-3)
Al Hosania 3 3.4

3 3.3

2.8 3.3

2.8 3.3

2 3.2

2 2.6
1.7 2.6
1.7 2.5
1.8 2.3
1.7 2.2
1.4 2.2
1.4 2.1
1.5 2.9 (Block-3)

Awal Al Nahal 1.5 2.9
1.4 2.8
1.4 2.8
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Actual Measured Pressure 
(Bar)

Hydraulic Analysis Result (Bar) Area Name 

1.5 2.8
(Block-3) 
Awal Al Nahal 

1.5 2.9
1.5 2.9
1.4 2.9
1.6 3
1.6 3
1.5 3
1.6 3
1.5 3
1.4 2.9 (Block-4)

Al Nahal , Al Hiinawy and Al 
Hariry 

1.3 2.8
1.4 3
1.4 3
1.5 3
1.5 3.1
1.5 3.1
1.2 3.1
1.2 3.1
1.4 3.2
1.3 3.2
1.3 3.2
1.4 3.2
2.5 3.4 (Block-5)

Al Zagazig Bahary, Yousef Beah2.5 3.4
2.4 3.4
2.3 3.3
2.1 3.3
2.1 3.3
2.1 3.2
2 3.2
2 3.2

2.1 3.1
2.2 3.1
2 3.1
2 3.2
2 3.3 (Block-5)

Hasan Salh 2 3.3
1.8 3.3
1.8 3.2
1.7 3.2
1.6 3.2
1.5 3.1
1.4 3.1
1.6 3
1.6 3
1.5 2.9
1.6 2.8
1.5 2.6 (Block-5) Hasan Salh 
3.5 3.6 (Block-6))

Manshiat Abo Amer & El 
Saiadeen

3.5 3.6
3.4 3.5
3.4 3.5
3.3 3.5
3.1 3.4
2.9 3.4
2.8 3.3
2.6 3.3
2.7 3.2
2.5 3.2
2.4 3
2.4 2.9

Actual Measured Pressure 
(Bar)

Hydraulic Analysis Result (Bar) Area Name 

3.5 3.6
3.5 3.6
3.4 3.5
3.4 3.5
3.3 3.5
3.1 3.4
2.9 3.4
2.8 3.3
2.6 3.3
2.7 3.2
2.5 3.2
2.4 3
2.4 2.9
2.8 4 (Bloc7)

El Gamaa & El Kwmia 2.8 3.9
2.7 3.8
2.7 3.9
2.6 3.9
2.6 4
2.5 4
2.7 4
2.6 3.9
2.5 3.9
2.5 3.8
2.4 3.7
2.4 3.7
2.9 3.5 (Block-8)

Wist Al Balad 2.9 3.5
2.8 3.5
2.8 3.5
2.7 3.5
2.7 3.5
2.6 3.4
2.6 3.4

2.5 3.4 (Block-8)
Wist Al Balad 2.5 3.4

2.4 3.4
2.4 3.4
2.4 3.4

2.3 Establishment of District Meter Area (DMA) 

2.3.1   Survey the Existing Water Distribution Networks and Forming Block Isolation 

(Establishment of DMA) 

(1) The 1st plan of forming block isolation (DMA) was dividing Zagazig City into twelve 

blocks and fourteen measuring points as shown in the attached Figure-2. 

(2) The existing water distribution network drawings have been revised and confirmed 

through site survey by the counterpart, network manager and JICA Expert Team. 

(3) Survey for valve condition regarding opening and closing has been done with the 

cooperation between counterpart, network manager and JICA Expert Team. 
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(4) The damaged valves have been repaired by networks staff and existing network drawings 

has been updated by GIS department. 

(5) Hydraulic analysis has been done for the existing water distribution network without 

isolation and considering isolation. 

(6) Block isolation (forming district meter area) has been applied through valve closing. 

(7) Water pressure drop occurred in some areas due to valve closing and valves were 

reopened and new planning for block isolation (DMA) has been considered. 

(8) New Hydraulic analysis has been made considering the new plan of block isolation 

(DMA). 

(9) The above steps 5 and 6 were repeated with the monitoring of any water pressure drop or 

receiving complaints through the hot line (125). 

(10) The conclusion reached to divide Zagazig City into eight blocks with 19 measuring points 

as shown in the attached Figure-3. (The 2nd Plan) 

Figure-2  The 1st Plan for Block Isolation (DMA) of Zagazig

Figure-3  The 2nd Plan for Block Isolation 

2.3.2   Survey for chambers of pressure, flow and water quality  

Survey for chambers of pressure, flow and water quality has been done in order to confirm 

type pipe diameter and material in order to provide the proper necessary equipment for the 

project.  The result of survey in shown in the following Table-12 

Table-12  Survey for chambers of pressure, flow and water quality 

Block

Name 

Pipe

Diameter 

Pipe

Material

Required Equipment 

Flow Pressure 
Water

Quality
Transmitter

A1 250 mm PVC ! ! ! !

A2 400 mm AC ! ! ! !

A3-1 300 mm PE ! ! ! !

A3-2 250 mm PVC ! ! ! !

A4-1 400 mm AC ! ! ! !

A4-2 400 mm AC ! ! ! !

A4-3 300 mm PVC ! ! ! !

A4-4 200 mm CI ! ! ! !

A4-5 200 mm PVC ! ! ! !
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Block

Name 

Pipe

Diameter 

Pipe

Material

Required Equipment 

Flow Pressure 
Water

Quality
Transmitter

A5-1 300 mm AC ! ! ! !

A5-2 250 mm PVC ! ! ! !

A5-3 250 mm PVC ! ! ! !

A6-1 250 mm SP ! ! ! !

A6- 2 250 mm AC ! ! ! !

A6-3 200 mm AC ! ! ! !

A7-1 700 mm GRP ! ! ! !

A7-2 300 mm GRP ! ! ! !

A8-1 450 mm CI ! ! ! !

A8-2 250 mm PVC ! ! ! !

Notes:  
1- PVC Polyvinyl Chloride Pipes. 
2- AC Asbestos Cement Pipes 
3- SP Steel Pipes 
4- GRP Glass Reinforcement Pipes 
5- CI Cast Iron Pipes 
6- Refer to the above Drawing 5-4-2 for locations 

2.3.2   Check Results of Water Supply Conditions after Closing Valves Related to 

Forming Blocks and Hydraulic Analysis of Each DMA 

The C/P team conducted the following 2 surveys in order to confirm the effect of forming 

blocks for the served areas. 

1- Conduct survey for the actual pressure records before starting closing valves to 

form blocks. 

2- Conduct survey for the actual pressure records after closing related valves to form 

blocks. 

Moreover, the hydraulic analysis for water distribution network has been conducted before 

forming block isolation (DMA) in order to have general view of the situation before starting 

block isolation (DMA), the following Table-13 shows the hydraulic analysis results before and 

after block isolation. 

Table-13  Hydraulic Analysis Results Before and After Isolation 

Hydraulic Analysis Result 
Before Isolation 

(Bar)

Hydraulic Analysis Result After 
isolation

(Bar)
Area Name 

3.4 3 (Block-1)
Al Moalmin 3.4 3

3.5 3.1

3.5 3.1

3.5 3.1

3.3 2.9

3.3 2.9

3.4 3

3.3 2.9

3.5 3.1

3.4 3

3.4 3

3.3 2.9

3.5 3.1 (Block-2)
Al Znd and Al Zohor3.5 3.1

3.5 3.1

3.5 3.1

3.5 3.1

3.4 3

3.4 3

3.4 3

3.4 3

3.3 2.9

3.3 2.9

3.3 2.9

3.3 2.9

3.5 2.4 (Block-3)
Al Hosinia3.4 2.3

3.3 2.2

3.3 2.2

3.3 2.2

3.2 2.7

2.6 2.9

2.6 -2.6
2.5 -2.6 (Block-3) 

Al Hosinia 2.3 -3.7
2.2 -3.1
2.2 -3.2 (Block-3)

Awal Al Nahal 2.1 -3.2
2.9 -2.5
2.9 -2.5
2.8 -2.5
2.8 -2.5
2.8 -2.5
2.9 -2.4
2.9 -2.4
2.9 -2.4
3 -2.8
3 -2.4
3 -2.4
3 -2.8
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Hydraulic Analysis Result 
Before Isolation 

(Bar)

Hydraulic Analysis Result After 
isolation

(Bar)
Area Name 

3 -2.8
2.9 0 (Block-4)

Al Nahal , Al Hiinawy and Al 
Hariry 

2.8 0
3 2.9
3 2.9
3 2.9

3.1 2.9
3.1 3
3.1 3
3.1 3
3.2 3
3.2 3
3.2 3
3.2 3
3.4 3 (Block-5)

Al Zagazig Bahary, Yousef 
Beah

3.4 3
3.4 2.9
3.3 2.9
3.3 2.8
3.3 2.8
3.2 2.8
3.2 2.7
3.2 2.7
3.1 2.6
3.1 2.6 (Block-5)

Al Zagazig Bahary, Yousef 
Beah

3.1 2.6
3.2 2.6
3.3 2.8 (Block-5)

Hasan Salh 3.3 2.8
3.3 2.7
3.2 2.6
3.2 2.6
3.2 2.5
3.1 2.4
3.1 2.3
3 2.3
3 2

2.9 2
2.8 1.6
2.6 1.5
3.6 3.9 (Block-6))

Manshiat Abo Amer & El 
Saiadeen

3.6 3.9
3.5 3.8
3.5 3.6
3.5 3.2
3.4 2.5

 3.4 2.5
3.3 2.5
3.3 2.4
3.2 2.2
3.2 2
3 2

2.9 1.9
3.6 3.9
3.6 3.9
3.5 3.8
3.5 3.6
3.5 3.2
3.4 2.5
3.4 2.5

Hydraulic Analysis Result 
Before Isolation 

(Bar)

Hydraulic Analysis Result After 
isolation

(Bar)
Area Name 

3.3 2.5
3.3 2.4
3.2 2.2
3.2 2
3 2

2.9 1.9
4 5 (Bloc7)

El Gamaa & El Kwmia 3.9 5
3.8 5
3.9 5
3.9 5
4 5
4 5
4 5

3.9 4.9
3.9 4.9
3.8 4.8
3.7 4.7
3.7 4.7
3.5 3.1 (Block-8)

Wist Al Balad 3.5 3.1
3.5 3.1
3.5 3.1
3.5 3.1
3.5 3.1
3.4 3
3.4 3
3.4 3
3.4 3
3.4 3
3.4 3
3.4 3

The following two drawings will show the contour line for pressure distribution before 

(Figure-4) and after isolation (Figure-5). 
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Figure-4  Pressure Contour Map before Isolation 

Figure-5  Pressure Contour Map after Isolation 

3 Proposed Methodology for WDM Activity 

3.1 Methodology for WDM 

(1) Methodology 

In the water service company, it is a basic requirement to supply water to the customers with 

appropriate quantity of water, the water pressure and the quality of the water fairly without 

deteriorating clean. 

It is important that the present water distribution and water supply situation are monitored and 

confirmed continuously.  And water quantity, water pressure and quality of the water should 

be secured and collected as needed and periodically. 

By the constant monitoring, the water flow in all areas is identified from the data of blocks.  

The measurement data should be summarized in a daily report, a monthly report and an annual 

report. Furthermore, it is necessary to grasp demand fluctuation in day, in season and in year, 

and to identify the present problems.  The measured data in the constant monitoring are helpful 

to find out the abnormal data and to prevent inappropriate conditions and complaints. 

To realize it, the continuous metering and reporting system will be installed for the distribution 

monitoring.  Utilizing the obtained and analyzed data, the operation modes of facilities should 

be optimal and necessary rehabilitations / repairs should be recommended by the Project team 

and undertaken by SHAPWASCO. 

(2) Selection of Required System 

Block management system is introduced for the purpose mentioned above.  It is necessary to 

monitor always the required items (parameters) at the metering points.  However, it is 

inefficient that a person always measures by the man - power. 

As a constant monitoring method, a telemetry system is used widely in the world.  The 

telemetry system is able to realize an extensive remote monitoring with a small number of 

people.  The measured data should be utilized for prompt improvements of conditions and 

future improvement plan.  Therefore, three (3) important parameters, i.e. water flow, water 

pressure and water quality (residual chlorine) data are measured at the necessary points.  The 

data are transmitted to the main office by the telemetry system.  In the main office, the data are 

analyzed by PC.   

(3) Expected effects  

The following are planned for effects of the selected system: 
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Customer Satisfaction 

" Increase of reliability on safe water supply  

" Increase of satisfaction of customers 

" Prompt action for inappropriate conditions and complaints 

" Prevention of inappropriate conditions and complaints  

Improvement of Management 

" Sorting-out of water leakage area (quantitative judgment) 

" Reduction and prevention of illegal connection (sorting-out of abnormal distribution 

flow)

" Present and future demand estimation 

" Recommendation of facilities improvement 

" Higher efficiency for water distribution 

(4) Introduction of Telemeter System in the Pilot Area  

The metered data should be displayed at site and the central monitoring room.  Monitoring 

items are planned as follows: 

" Flow (measurement range  -30m/s +30m/s) 

" Water Pressure (measurement range  0 10bar)

" Residual Chlorine (measurement range  0 2mg/L) 

" Turbidity (measurement range  0 2NTU) 

 (5) Required Equipment and Quantity 

Required equipment and quantities are proposed as shown in Table-14. 

Table-14  Proposed Equipment for WDM Activity 

No. Equipment Name Quantity 

1 Ultrasonic Flow meter 19sets 

2 Residual Chlorine Meter 19sets 

3 Turbidity Meter 19sets 

4 Water Pressure Recorder 19sets 

5 Monitor Board for the site with Telemeter 19sets

6 Monitoring System for the Central Monitoring Room 1set 

7 Data Collecting PC Server 1set 

8 PC for Monitoring 1set 

9 Leased Printer 1set 

Specifications of PC included in Table-14 are shown in Table-15. 

Table-15  Specifications of PC for Monitoring 

Item Specification 

Main display Flow chart (systematic diagram, facility diagram) 

Alarm display 

Alarm record management (daily report) 

Bar chart The monitoring data provided at respective measurement 

points are displayed by the bar chart at real time. 

Trend graph The monitoring data at respective measurement points can 

display not only present flow, but also is possible by six 

phases such as one months, 7days, 3days, 12hours and 

6hours.In addition, it can be scrolled back and forth. 

Drawing up a record sheet 

of monitoring data 

Daily tabulation = fluctuation every one hour 

Monthly tabulation = fluctuation every one day 

Yearly tabulation = fluctuation every one month 

Data Back-up function  

Data collecting PC server 24 hours working 

Data should back-up periodically to the CD-R or DVD disk 

Leased Printer Print out recorded data by the ink-jet color printer. 

Remarks: 

1. SHAPWASCO is requesting that the equipment should be installed inside the chamber or 

box which size is about 50 cm. 

2. It is now being investigated by SHAPWASCO and JICA Team whether the equipment 

satisfying the above request is available or not. 

3.2 Findings after Concept Plan 

After the concept plan (draft plan), the Project team noticed the following: 

(1) Operation modes of wells and Zagazig WTP influence much the pressure conditions of 

the network.  Shortage of storage capacity (reservoirs) in Zagazig City is another 

remarkable issue. Continuous monitoring and integrated operation of the WTP and the 

wells are necessary.  

(2) It is necessary to reconsider new blocks formation to fulfill the customer's satisfaction 

and maintaining proper pressures for the network of Zagazig City. 

The Project team and the manger of networks reconsidered the blocks to form a new 

blocks-isolation for Zagazig City to fulfill customer's satisfaction and to avoid weak pressure 

areas.  After review of the existing networks, the Project team divided the city into six (6) 

blocks with nineteen metering points on the networks.  The new blocks-isolation started on the 

6th March 2012.  No specific complaints regarding the isolation have been received since the 

commencement, according to hot line of SHAPWASCO.  The Figure-6 shows the new blocks 
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of Zagazig City. 

Figure-6  Final Block Isolation for Zagazig City 
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1. PURPOSE OF WATER DISTRIBUTION MANAGEMENT (WDM) 

The purpose of the Pilot Project for water distribution management (WDM) for SHAPWASCO 

is described as 4th Output in the Project Design Matrix (PDM) as follows: 

The water distribution management capacity is improved in Sharkiya Governorate as 

an advanced model
1
.

Note 1: With this purpose, the pilot project is implemented aiming at improvement of service 

pressure and future introduction of district metering areas (DMAs). 

2. TARGET AREA AND PILOT PROJECT AREA 

2.1 Information on Target Area and Pilot Project Area 

Target Area and Pilot Project Area are as follows: 

" Target Area:  Zagazig City 

" Pilot Project Area:  Zagazig City as the Target Area can be divided into 6 water 

distribution blocks and block No. A-4 having the largest population 

has been selected as the Pilot Project Area as shown in Figure 2-1. 

Figure 2-1  Location of Pilot Project Area (A-4) 

Pilot Project Area 

Sharkiya Gov.

Cairo
Zagazig City 
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The basic data for the Target Area and the Pilot Project Area A-4 is as shown in Table 2-1. 

Table 2-1  Basic Data for Target Area and Pilot Project Area 

Item Unit 
Target Area 

(Zagazig City) 
Pilot Project Area 

Area ha 1,336 260 

Administrative Population person 347,935 112,187 

House connection no. 88,276 19,540

Served Population person 347,935 112,187 

Served Ratio % 100 100

2.2 Data for Pilot Project Area 

The Pilot Project Area is divided into 5 sub-zones as shown in Figure 2-2 and the data for each 

zone is described in Table 2-2. 

Figure 2-2  Sub-zones in Pilot Project Area 

Table 2-2  Data for Each Sub-zone of the Pilot Project Area 

Sub-zone in the Pilot 
Project Area 

Area (ha) 
Population

(person) 

Population
Density 

(person/ha)

No. of Subscribers 
(House Connection) 

Abu Amer 31 5,959 192 1,375 
El Saideen 37 6,258 169 1,490 
El Eshara 89 52,528 590 8,142 

Yousef Beah 33 15,608 473 3,263 
El Zagazig Bahary 70 31,834 455 5,270 

Total 260 112,187 431 19,540 

Plan for Water Distribution Management 

3. CURRENT SITUATION OF WDM IN GOVERNORATE AND TARGET AREA 

3.1 Water Supply Conditions 

The current situation of water supply conditions in Sharkiya Governorate and Zagazig City (the 

Target Area) is shown in Table 3-1. 

Table 3-1  Water Supply Conditions in Sharkiya Governorate and Zagazig City 

Item Unit 
Sharkiya 

Governorate*1 Zagazig City*2

[Administrative Data] 

Population Person 6,239,579 347,935 

Subscriber (House Connection) Nos. 841,208 88,276 

Service Ratio % 99 100

Served Population Person 61,771,832 347,935 

[Water Supply Facilities] 

Water Treatment Plant (WTP) No. 13 1

Capacity of WTP L/sec 11,125 1,100 

Compact Unit (C/U) No. 8 0

Capacity of C/U L/sec 695 0

Fe/Mn Removal Plant (FMRP) No. 10 0

Capacity of FMRP L/sec 710 0

Direct Filtration Plant (DFP) No. 12 0

Capacity of DFP L/sec 3,165 0

Well Station (W/S) No. 146 17 

Capacity of W/S L/sec 7,529 750

Total Capacity L/sec 23,224 1,850

[Water Production Data]

Water Production in WTPs m3/day 484,062 90,720 

Water Production in C/Us m3/day 23,806 0 

Water Production in FMRPs m3/day 30,319 0 

Water Production in DFPs m3/day 107,784 0 

Water Production in Wells m3/day 321,993 48,528 

Exported to Other Area m3/day 0 -4,836 

Total Production m3/day 967,966 134,412 

Per Capita Water Supply LCD*3 155 386 

Notes: 

1. Data for Sharkiya Governorate is the one as of June 2012. 

2. Data for Zagazig City is the one as October 2012. 

3. LCD: Liter per Capita per Day 

3.2 Organization for WDM 

The current organization of SHAPWASCO is shown in Figure 3-1 below. Department for 

WDM activities has not yet been established as of December 2012. The member of WDM team 
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for the Project has been selected from General Department (Gen. Dept.) for Hydraulic Analysis 

and Gen. Dept. for Master Plan. 

Figure 3-1  Organization Chart of SHAPWASCO (as of December 2012) 

3.3 Issues to be Solved 

The following issues have been identified by the WDM team of SHAPWASCO in their field 

survey conducted for the preparation work of the WDM activities in Phase-1. 

! Unbalanced water distribution in Zagazig City 

! Existence of low water pressure areas in the city 

! Inappropriate operation of water distribution pumps and service reservoirs (or clear water 

reservoirs) at Zagazig WTP 

4. WDM ACTIVITIES IN THE PILOT PROJECT AREA 

4.1 Formulation of WDM Team 

The WDM team of SHAPWASCO has been established in Phase-1 of the Project. The WDM 

team consists of three (3) members selected from Gen. Dept. for Hydraulic Analysis and one (1) 

member from Gen. Dept. for Master Plan as shown in Figure 4-1. 
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O,&,M,Sector

Commercial,Sector

Financial,Sector

Human,Resources,Sector

Sewerage,Support,Sector

Water,Supply,Support,

Sector

Gen.,Dept.,for,GIS

Gen.,Dept.,for,HydraulicAnalysis

Gen.,Dept.,for,Master,Plan

Gen.,Dept.,for,InformationCenter,&,

Economic,Analysis

Gen.,Dept.,for,NRW

Chairmanof,SHAPWASCO

Gen.,Mr.,Ahmed,Abdeen

Departments related 
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Figure 4-1  WDM Team of SHAPWASCO (as of December 2012) 

4.2 Input for the Pilot Project 

4.2.1 Input by the Japanese Side 

Input (or equipment for WDM activities to be supplied) by the Japanese side is as shown in 

Table 4-1 and the location of the equipment to be installed is as shown in Figure 4-2. 

Table 4-1  Input by the Japanese Side for WDM Activities 

No. Equipment Name Quantity Place to be Installed 

1 Ultrasonic flow meter 

(For small dia. Chamber type) 

6 sets Water distribution pipes of less than 300mm 

in the network 

2 Ultrasonic flow meter 

(For large dia. Chamber type) 

1 set 300mm water distribution pipe in the network

3 Ultrasonic flow meter 

(For small dia. indoor type) 

7 sets 7 Well stations in the Pilot Project area 

4 Water pressure gauge (For WTP) 2 sets 2 outlet pipes at Zagazig WTP 

5 Water pressure gauge (For indoor 

type) 
10 sets Water distribution pipe in the network 

6 Telemeter (For outdoor type) 17 sets 7 flow meters on the water distribution pipe 

in the network and 10 water pressure gauges 

in the network 

7 Telemeter (For indoor type) 7 sets 7 flow meters at well stations 

8 Central monitoring system 1 lot SCADA building at Zagazig WTP 

Information,&,Decision,

Support,Sector

Gen.,Dept.,for,GIS

Gen.,Dept.,for,HydraulicAnalysis

Gen.,Dept.,for,Master,Plan

Gen.,Dept.,for,InformationCenter,&,

Economic,Analysis

Gen.,Dept.,for,NRW

Mr.,Mostara Ibrahim

Mr.,Abd,El,Rahim,Mohamed

Mr.,Mohamed,Atef

Mr.,Ahmed,Maher

WDMTeam(of(SHAPWASCO

(As(of(Dec.(2012)
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Figure 4-2  WDM Equipment to be Supplied by the Japanese Side 

4.2.2 Input by the Egyptian Side 

Input (or equipment for WDM activities to be supplied and the related works) by the Egyptian 

side is as shown in Table 4-2 and the location of the equipment to be installed is as shown in 

Figure 4-3. 

Table 4-2  Input by the Egyptian Side for WDM Activities 

No. Equipment & Facility Name Q’ty Remarks 

1 Supply and installation of analog 

pressure gauge 
17 sets To measure the pressure of outlet pipe at well station 

2 Construction of chambers for flow 

meters

7 sets For flow meters on the network 

6 sets For flow meter’s censor for wells  

3 Construction of the Central Monitoring 

Room 
1 lot To be constructed inside Zagazig WTP site.  

4 Provision of protection measure for flow 

meters and be installed in well station 
1 lot  

5 Wiring work within Zagazig WTP from 

the facilities to the central monitoring 

facilities.

1 lot - Existing water level gauge of the service reservoirs

- Existing raw water flow meter 

- Existing clear water (distribution) flow meters 

- One digital pressure gauge each for the distribution 

pump stations of new and old plant 

6 Maintenance of telemetering system 1 lot  

7 O&M cost of telemetering system such 

as power charge and communication fee 

1 lot  

Plan for Water Distribution Management 

No. Equipment & Facility Name Q’ty Remarks 

8 Replacement of the existing AC pipe 

with PVC/PE/Steel pipe for flow 

measurement sections 

1 lot  

Figure 4-3  WDM Equipment to be Supplied by the Egyptian Side 

4.3 Main Activities in the Pilot Project Area 

Main activities to be conducted in the WDM in the Pilot Project Area were confirmed in the 

Minutes of Meetings among JICA, HCWW and SHAPWASCO signed on 5th July 2012 as 

shown in Table 4-3. 
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Table 4-3  Main Activities for WDM in the Pilot Project Area

No. Category Activity No. Contents of Activity 

1 Daily Demand 1-1 To collect and analyze operational data such as WTP 

production, distribution pump operation, water level of 

reservoirs, service pressure, well operation (pressure and 

running time) and air temperature. 

1-2 To analyze the water demand pattern with flow data and 

pressure data. 

2 Service Reservoir 

or Clear Water 

Reservoir (CWR)

2-1 To try and establish demand-oriented and effective 

utilization of the service reservoirs with reservation of 

emergency water. 

2-2 To monitor the effect of additional discharge from service 

reservoirs with water flow data and service pressure. 

  2-3 To review the operation pattern of distribution pumps. 

3 Zagazig WTP 3-1 To establish an operation program or a daily production 

rate of WTP based on day-to-day water demand forecast 

to minimize fluctuation of production rate. 

  3-2 To implement the stable WTP production. 

3-3 To monitor the water level of reservoirs with stable WTP 

production and review the operation. 

4 Integrated 

Operation

4-1 To hold discussions in each of three general departments 

relating water distribution of Zagazig city, finding 

obstructions and solutions for streamlining 

communication and mutual cooperation. 

4-2 To train well operators for timely switching ON/OFF of 

well pumps, reading pressure gauges, and recording time 

and pressure. 

5 Basic Information 5-1 To analyze the per capita demand. 

5-2 To review the basis of a strategic development plan of 

SHAPWASCO based on the per capita water demand. 

The schematic drawing for the Activity No. 2-1 to 2-3 and 3-1 to 3-3 related to the water 

distribution to the network from Zagazig WTP is as shown in Figure 4-4. 

Current Situation 

Plan for Water Distribution Management 

After WDM Activities 

Figure 4-4  Schematic Drawing of Water Distribution from Zagazig WTP 

4.4 Outputs of the Pilot Project 

Outputs to be obtained through the Pilot Project were confirmed in the Minutes of Meetings 

among JICA, HCWW and SHAPWASCO as shown in Table 4-4. 

Table 4-4  Outputs of the Pilot Project 

No. Outputs of the Pilot Project 

1 Water demand patterns (daily demand curve) indicating peak hour demands are grasped based on 

real-time flow data of pilot area (Zone A-4) and pressure data. 

2 The service reservoirs (or clear water reservoirs) in Zagazig WTP are effectively utilized for 

balancing WTP output and peak hour demand and monitor the effect with flow meter of pilot 

area.

3 Zagazig WTP, of which production is currently variable to reflect hourly demand fluctuation, is 

operated at a stable rate with minimizing both fluctuations of water production and supply of 

groundwater. 

4 Integrated operation of the distribution system is established among General Department of 

Zagazig WTP, General Department of small WTP and wells, and General Department of water 

distribution network and technical support. 

5 Basic information of water distribution is collected and analyzed such as per capita demand, peak 

factors and demand pattern (variations). 

4.5 Performance Indicators to be managed 

Performance indicators (PIs) to be managed officially in WDM activities and monitored as 

reference indicators by SHAPWASCO’s self-evaluation are listed in Table 4-5. 
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Table 4-5  PIs in WDM Activities and as Reference Indicator for SHAPWASCO 

No. Performance Indicator Calculation Remarks 

A. PIs to be monitored officially by the Project

A-1 
Number of complaints 

per 1000 connections on 

water suspension and 

low pressure (Nos)

(Number of complaints on 

water suspension and low 

pressure) / (1000 connections)

It should be monitored monthly.  

The Project team will propose 

improvement of record and/or 

confirmation system of complaints 

during the Project period, such as 

screening in accordance with causes 

of troubles. 

A-2 
Ratio of low service 

pressure (%)

(Total hours of low pressure 

recorded at all continuous 

monitoring points) / (Number 

of points for continuous 

pressure monitoring) x 

30days x 24hours 

It should be monitored monthly.  

The pressure level to be recorded as 

low pressure was defined as less 

than 1 bar.  However, WDM team 

will provide analysis for other cases 

such as 1.5 bars, 2 bars, etc. 

B. PIs to be monitored as reference indicators by SHAPWASCO’s self-evaluation

B-1
Ratio of Public Opinion 

mentioning enough 

pressure (%) 

(Number of interviewees 

mentioning enough and/or 

improved pressure) /(Total 

number of interviewees) 

It is a subject to be conducted by 

SHAPWASCO in Area-4 (A-4) 

only. It should be conducted before 

and after the pilot Project. Prior to 

the survey as well as the pilot 

project, SHAPWASCO will check 

the actual pressures in Area-4 (A-4).

In order to conduct monitoring of the PI No.A-1 above, following works are needed by the 

related sections of SHAPWASCO before commencement of the Pilot Project. 

" Collecting data for complaints brought by the customers from July 2011 to June 2012 for 

the Target Area 

" Sorting out (or arranging) the data with the following categories: 

! Date of complaint (Month, Year) 

! Location of complaint (block and/or sub-zones) 

! Type of complaint (water suspension or low pressure or else) 

! Main reasons for complaints 

! Floor level of the complainer’s residence 

For the reference indicator B-1, SHAPWASCO is required to conduct an interview survey 

before the actual operation of the telemetry system to be started in April 2013 as follows: 

" Interview survey for public opinion about water pressure and service hours in the Pilot 

Project Area before and after the Pilot Project 

Plan for Water Distribution Management 

" Number of sample: 50 to 100 households for each sub-zone (5 sub-zones) shown in Figure 

2-2

(Number of samples can be decided based on the population density in each block.) 

4.6  Schedule for WDM Activities 

The schedule for WDM activities in the Pilot Project Area is shown in Table 4-6. 

Table 4-6  Schedule for WDM Activities in the Pilot Project Area 

The WDM activities for the Pilot Project are divided into three (3) phases as follows: 

" Phase-1 (May 2011 to Jan 2012): Survey for water distribution management 

" Phase-2 (Feb 2012 to Mar 2013): Training & formulation of WDM plan 

" Phase-3 (Mar 2013 to Mar 2014): Operation of the system, preparation of SOP for WDM 

activity and evaluation 

5. RECOMMENDED ORGANIZATION FOR WDM FOR FUTURE EXTENSION 

5.1 Organization for WDM 

After the completion of the Project around March 2014, it is expected for SHAPWASCO to 

establish the responsible department or section for WDM activities for disseminating WDM 

activities to the whole governorate.  There are three (3) alternatives for the organization of the 

responsible agency for WDM activities in the future as described in Table 5-1. 

It is recommended for SHAPWASCO to decide the organization for WDM activities by the end 

of the Project. 
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Table 5-1  Proposed Organization for WDM Activities after Completion of the Project 

Alternative Proposed Organization for WDM Activities by JET 

1

2

3

5.2 Member for the WDM Activities 

It is proposed that the responsible department or section for the WDM activities should consist 

of the following members: 

Table 5-2  Proposed Member for WDM Activities (common in all branches) 

No. Position Number Description for Main Task 

1 Manager 1 Making analysis of collected data 

2 Electrical Engineer 2 Conducting O&M of telemetry system 

3 Hydraulic Analysis Engineer 2 Conducting hydraulic analysis 

4 Assistant and technician 2 Assisting above staff 

 Total 7  

Information,&,Decision,

Support,Sector

Gen.,Dept.,for,GIS

Gen.(Dept.(for(Hydraulic Analysis(&((

WDM

Gen.,Dept.,for,Master,Plan

Gen.,Dept.,for,InformationCenter,&,

Economic,Analysis

Gen.,Dept.,for,NRW

Information,&,Decision,

Support,Sector

Gen.,Dept.,for,GIS

Gen.,Dept.,for,HydraulicAnalysis

Gen.,Dept.,for,Master,Plan

Gen.,Dept.,for,InformationCenter,&,

Economic,Analysis

Gen.(Dept.(for(NRW(&(WDM

Information,&,Decision,

Support,Sector

Gen.,Dept.,for,GIS

Gen.,Dept.,for,HydraulicAnalysis

Gen.,Dept.,for,Master,Plan

Gen.,Dept.,for,InformationCenter,&,

Economic,Analysis

Gen.,Dept.,for,NRW

Gen.(Dept.(for(WDM

Plan for Water Distribution Management 

WDM Activities have to be conducted with a close coordination with other departments of 

SHAPWASCO related to the water distribution system as shown below: 

" Gen. Dept. for Water Treatment Plant 

" Gen. Dept. for Small WTP & Wells 

" Gen. Dept. for Water Distribution Network & Technical Support 

(End of WDM Plan) 
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(1) Summer Season Cases: 

1) Case 1: From 6:00 A.M to 8:00 A.M 

Comparison for Actual Measured Pressures and Pressure Results of 

Hydraulic Analysis from 6 A.M to 8 A.M on June 6, 2012. 

Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

3.5 3.5 N-1

June 6, 2012 
From 6 A.M to 8 

A.M 

(Block- A1) 
Al Zohor & Al Moalmin 

3.5 3.5 N-2

3.4 3.4 N-3

3.3 3.4 N-4

3.5 3.5 N-5

June 6, 2012 
From 6 A.M to 8 

A.M 
(Block- A1) 

Al Zohor & Al Moalmin

3.5 3.5 N-6

3.5 3.5 N-7

3.5 3.5 N-8

3.5 3.5 N-9

3.5 3.5 N-10

3.3 3.5 N-11

3.4 3.5 N-12

3.4 3.5 N-13

3.5 3.7 N-14

3.5 3.7 N-15

3.5 3.7 N-16

3.4 3.7 N-17

3.5 3.7 N-18

3.5 3.7 N-19

3.4 3.7 N-20

3.5 3.7 N-21

3.5 3.7 N-22

3.4 3.7 N-23

3.4 3.7 N-24

3.4 3.4 N-25

3.5 3.5 N-26

2 2.1 N-1

June 6, 2012 
From 6 A.M to 8 

A.M 

(Block-A2) 
Al Hosania  and Awal Al 

Nahal

2 2.1 N-2

2 2.1 N-3

2.1 2.1 N-4

2 2.2 N-5

2.2 2.5 N-6

2.1 2.5 N-7

2.1 2.5 N-8

2.3 2.6 N-9

2 2.4 N-10

2.9 3 N-11

3.2 3.3 N-12

2.4 2.8 N-13

2.1 2.7 N-14

2.3 2.7 N-15

2.3 2.6 N-16

2.3 2.7 N-17

2.3 2.7 N-18

2.2 2.7 N-19

2.3 2.7 N-20

2.1 2.7 N-21

2.3 2.7 N-22

Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

2.2 2.7 N-23

2.3 2.7 N-24

2.3 2.7 N-25

2.2 2.7 N-26

2.5 2.8 N-1

June 6, 2012 
From 6 A.M to 8 

A.M 

(Block-A3) 
Al Nahal , Al Hiinawy , 

Al Hariry and HasanSalh

2.5 2.7 N-2

2.5 2.8 N-3

2.5 2.7 N-4

2.5 2.8 N-5

2.5 2.7 N-6

2.5 2.7 N-7

2.5 2.7 N-8

2.5 2.7 N-9

2.5 2.7 N-10

2.5 2.7 N-11

2.7 2.7 N-12

2.5 2.7 N-13

2.9 2.8 N-14

2.8 2.8 N-15

2.9 2.8 N-16

2.8 2.8 N-17

2.8 2.8 N-18

2.8 2.8 N-19

2.8 2.8 N-20

2.8 2.8 N-21

2.8 2.8 N-22

2.8 2.8 N-23

2.8 2.9 N-24

2.9 2.8 N-25

2.9 2.8 N-26

2.3 2.7 N-1

June 6, 2012 
From 6 A.M to 8 

A.M 

(Block-A4) 
Al Zagazig Bahary, 

YousefBeah,Abu Amer& 
El Saiadeen 

2,3 2.8 N-2

2.2 2.7 N-3

2.2 2.9 N-4

2.2 2.7 N-5

2.4 2.5 N-6

2.2 2.3 N-7

2.3 2.8 N-8

2.5 2.7 N-9

2.7 2.8 N-10

2.7 2.7 N-11

2.8 2.8 N-12

2.8 2.8 N-13

2.8 2.8 N-14

2.8 2.8 N-15

2.8 2.7 N-16

2.8 2.8 N-17

2.9 2.8 N-18

2.5 2.7 N-19

2.6 2.9 N-20

2.4 2.7 N-21

2.6 2.6 N-22

June 6, 2012 
From 6 A.M to 8 

A.M 

(Block-A4) 
Al Zagazig Bahary, 

YousefBeah,Abu Amer& 
El Saiadeen 

2.3 2.4 N-23

2.5 2.7 N-24

2.3 2.4 N-25

2.2 2.3 N-26

2.6 2.9 N-27

2.6 2.9 N-28

2.5 2.8 N-29

2.4 2.8 N-30

2.5 2.6 N-31

2.3 2.6 N-32

2.3 2.6 N-33
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Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

2.4 2.7 N-34

2.4 2.7 N-35

2.8 2.6 N-36

2.5 2.5 N-37

2.4 2.5 N-38

2.3 2.6 N-39

2.4 2.9 N-1

June 6, 2012 
From 6 A.M to 8 

A.M 

 (Block-A5) 
El Gamaa& El Kwmia 

2.4 2.9 N-2

2.4 2.9 N-3

2.5 3 N-4

2.5 2.9 N-5

2.5 3 N-6

2.5 3 N-7

2.5 3.1 N-8

2.5 3.1 N-9

2.5 3 N-10

2.5 3 N-11

2.3 2.5 N-12

2.2 2.9 N-13

2.4 3.3 N-1

June 6, 2012 
From 6 A.M to 8 

A.M 

(Block-A6) 
Wist Al Balad 

2.4 3.2 N-2

2.4 3.1 N-3

2.4 3.1 N-4

2.3 3 N-5

2.3 3 N-6

2.3 3 N-7

2.2 3 N-8

2.3 3 N-9

2.3 2.9 N-10

2.3 3 N-11

2.3 3 N-12

2.3 2 N-13

2) Case 2: From 10 A.M to 12. A.M. 

Comparison for Actual Measured Pressures and Pressure Results of 

Hydraulic Analysis from 10 A.M to 12 A.M on June 5 & 6,  2012.

Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

3.1 3.7 N-1

June 5, 2012 
From 10 A.M to 

12 A.M 

(Block- A1) 
Al Zohor & Al Moalmin 

3.1 3.7 N-2

3.1 3.6 N-3

3 3.7 N-4

3 3.6 N-5

3 3.6 N-6

3 3.6 N-7

3 3.6 N-8

June 5, 2012 
From 10 A.M to 

(Bloc – A1) 

(Block-A1) 
Al Zohor & Al Moalmin 

3 3.7 N-9

2.8 3.6 N-10

2.8 3.6 N-11

2.8 3.6 N-12

2.8 3.6 N-13

3 3.7 N-14

3 3.7 N-15

3 3.7 N-16

3 3.7 N-17

Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

3 3.7 N-18 12 A.M

3 3.7 N-19

3 3.7 N-20

3 3.7 N-21

3 3.7 N-22

3 3.7 N-23

3 3.7 N-24

3 3.7 N-25

3 3.7 N-26

2 2.3 N-1

June 5, 2012 
From 10 A.M to 

12 A.M 

(Block-A2) 
Al Hosania  and Awal Al 

Nahal

2 2.2 N-2

2 2.2 N-3

2.1 2.2 N-4

2.1 2.3 N-5

3 2.9 N-6

3 2.9 N-7

3 2.9 N-8

2.8 2.8 N-9

2.8 2.8 N-10

3 2.6 N-11

3 2.6 N-12

3 2.5 N-13

2.1 2.5 N-14

2.1 2.5 N-15

2.1 2.6 N-16

2 2.6 N-17

2 2.6 N-18

2 2.6 N-19

2 2.6 N-20

2 2.6 N-21

2 2.6 N-22

2.1 2.5 N-23

2.1 2.5 N-24

2.1 2.5 N-25

2 2.5 N-26

2 2.5 N-1

June 5, 2012 
From 10A.M to 

12A.M

June 5,2012 
From 10 A.M to 

12 A.M 

(Block-A3) 

(Block- A3) 
Al Nahal , Al Hiinawy , Al 

Hariry and HasanSalh

2 2.5 N-2

2.3 2.5 N-3

2.2 2.5 N-4

2.3 2.5 N-5

2.1 2.6 N-6

2.2 2.6 N-7

2.2 2.6 N-8

2.1 2.6 N-9

2.1 2.6 N-10

2.1 2.7 N-11

2.1 2.7 N-12

2.3 2.7 N-13

2.2 2.8 N-14

2.2 2.8 N-15

2.3 2.6 N-16

2.1 2.6 N-17

2.2 2.7 N-18

2.1 2.7 N-19

2 2.7 N-20

2.1 2.7 N-21

2.1 2.7 N-22

2.2 2.7 N-23

2.2 2.7 N-24
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Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

2.2 2.7 N-25

2 2.7 N-26

2 2.7 N-1

June 6, 2012 
From 10 A.M to 

12 A.M 

(Block-A4) 
Al Zagazig Bahary, 

YousefBeah, Abu Amer& 
El Saiadeen 

2 2.7 N-2

1.8 2.7 N-3

2.2 2.8 N-4

2 2.8 N-5

2 2.8 N-6

1.3 2.4 N-7

2 2.8 N-8

2 2.8 N-9

2 2.9 N-10

2 2.8 N-11

2 2.2 N-12

2.1 2.3 N-13

2.2 2.7 N-14

2 2.4 N-15

1.9 2.5 N-16

2 2.4 N-17

2 2.5 N-18

1.9 2.5 N-19

2 2.6 N-20

2.2 2.4 N-21

1.8 2.2 N-22

2 2.2 N-23

1.8 2.2 N-24

1.6 2.2 N-25

June 6, 2012 
From 10 A.M to 

12 A.M 

(Block-A4) 
Al Zagazig Bahary, 
YousefBeah, Abu Amer& 
El Saiadeen 

1,6 2.2 N-25

1.2 2 N-26

2.4 2.7 N-27

2.4 2.7 N-28

2.4 2.7 N-29

2 2.5 N-30

2 2.4 N-31

2 2.4 N-32

1.4 2.3 N-33

1.9 2.5 N-34

2 2.5 N-35

1.5 2.5 N-36

1.5 1.8 N-37

1.3 2.2 N-38

1.3 2.2 N-39

2.1 2.5 N-1

June 6, 2012 
From 10 A.M to 

12 A.M 

(Block-A5) 
El Gamaa& El Kwmia 

2.2 2.6 N-2

2.2 2.6 N-3

2.4 2.6 N-4

2.4 2.6 N-5

2.4 2.8 N-6

2.5 2.8 N-7

2.5 2.9 N-8

2.5 2.9 N-9

2.5 2.8 N-10

2.4 2.8 N-11

2.6 2.2 N-12

2 2.2 N-13

2.8 3.1 N-1

June 6, 2012 
From 10 A.M to 

12 A.M 

(Block-A6) 
Wist Al Balad 

2.8 3 N-2

2.8 3 N-3

2.7 2.9 N-4

2.5 2.9 N-5

2.5 2.9 N-6

2.5 2.8 N-7

Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

2.5 2.8 N-8

2.5 2.8 N-9

2.5 2.8 N-10

2.5 2.8 N-11

2.5 2.8 N-12

2.6 2.8 N-13

3) Case 3: From 2 P.M to 4 P.M. 

Comparison for Actual Measured Pressures and Pressure Results of 

Hydraulic Analysis from 2:00 P.M to 4:00 P.M on June 10, 2012. 

Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

3.1 3.7 N-1

June 10, 2012 
From 2 P.M to 4 

P.M 

(Block- A1) 
Al Zohor & Al Moalmin 

3.1 3.7 N-2

3 3.4 N-3

3 3.7 N-4

3 3.7 N-5

3 3.7 N-6

3.1 3.5 N-7

3.1 3.5 N-8

June 10, 2012 
From 2 P.M to 4 

P.M (Block- A1) 
Al Zohor & Al Moalmin 

3.1 3.5 N-9

3.1 3.5 N-10

3.1 3.5 N-11

3 3.4 N-12

3 3.4 N-13

3.2 3.7 N-14

3.2 3.7 N-15

3.2 3.7 N-16

3.2 3.7 N-17

3.2 3.7 N-18

3.2 3.7 N-19

3.2 3.7 N-20

3.2 3.7 N-21

3.3 3.7 N-22

3.2 3.7 N-23

3.2 3.7 N-24

3.2 3.7 N-25

3.5 3.5 N-26

1.8 1.4 N-1

June 10, 2012 
From 2 P.M to 4 

P.M 

(Block-A2) 
Al Hosania  and Awal Al 

Nahal

1.8 1.4 N-2

1.8 1.4 N-3

1.9 1.4 N-4

1.9 1.5 N-5

2.3 1.7 N-6

2.3 1.8 N-7

2.4 2 N-8

2.6 2.2 N-9

2.8 2.3 N-10

3 2.7 N-11

3.3 3.2 N-12

2.9 2.4 N-13

0.7 1.8 N-14
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Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

0.7 1.8 N-15

1.1 1.9 N-16

1.1 1.9 N-17

0.9 1.8 N-18

0.9 1.8 N-19

0.9 1.8 N-20

1.4 1.8 N-21

0.7 1.8 N-22

0.7 1.8 N-23

0.9 1.9 N-24

0.8 1.8 N-25

1.5 1.8 N-26

1.7 2 N-1 June 10, 2012 
From 4 P.M to 4 

P.M 

(Block-A3) 
Al Nahal , Al Hiinawy , 

Al Hariry 
1.8 2 N-2

1.7 2 N-3

1.6 1.9 N-4

June 10, 2012 
From 4 P.M to 4 

P.M 

(Block-A3) 
Al Nahal , Al Hiinawy , 
Al Hariry  and HasanSalh

1.8 2 N-5

1.5 1.9 N-6

1.8 1.9 N-7

1.5 1.9 N-8

1.7 1.9 N-9

1.8 1.9 N-10

1.8 1.9 N-11

1.8 1.9 N-12

1.8 1.9 N-13

1.8 2.2 N-14

1.7 2.2 N-15

1.7 2.2 N-16

1.7 2.1 N-17

1.6 2.1 N-18

1.7 2.1 N-19

1.7 2.1 N-20

1.7 2.1 N-21

1.7 2.1 N-22

1.6 2.1 N-23

1.8 2.1 N-24

1.7 2.1 N-25

1.7 2.1 N-26

1.4 2.1 N-1

June 10, 2012 
From 2 P.M to 4 

P.M 

(Block-A4) 
Al Zagazig Bahary, 

YousefBeah,Abu Amer& 
El Saiadeen 

1.5 2.2 N-2

1.4 2.1 N-3

1.7 2.2 N-4

1.3 2.1 N-5

0.9 1.8 N-6

1 1.7 N-7

1.4 1.7 N-8

1.1 1.5 N-9

1.5 1.6 N-10

1.2 1.6 N-11

1.3 1.9 N-12

1.4 1.9 N-13

1.1 2 N-14

1.7 2 N-15

1.2 2.1 N-16

1.3 1.8 N-17

1.7 2.1 N-18

1.1 1.7 N-19

1.7 2.1 N-20

1.3 2 N-21

0.8 1.2 N-22

0.4 1.6 N-23

0.9 1.9 N-24

0.1 0.6 N-25

Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

0.5 1.1 N-26

1.9 2.2 N-27

June 10, 2012 
From 2 P.M to 4 

P.M 

(Block-A4) 
Al Zagazig Bahary, 

YousefBeah,Abu Amer& 
El Saiadeen 

1.9 2.2 N-28

1.9 2.1 N-29

1.4 2 N-30

0.9 1.7 N-31

1 1.7 N-32

0.8 1.7 N-33

1.2 1.8 N-34

1.2 1.9 N-35

1 1.7 N-36

0.6 1.3 N-37

0.6 1.4 N-38

0.7 1.5 N-39

1.8 2 N-1

June 10, 2012 
From 2 P.M to 4 

P.M 

 (Block-A5) 
El Gamaa& El Kwmia 

1.9 2 N-2

1.9 2.1 N-3

2 2.3 N-4

2 2.2 N-5

2.1 2.4 N-6

2.1 2.5 N-7

2.1 2.5 N-8

2.2 2.7 N-9

2 2.3 N-10

2.1 2.6 N-11

1.3 1.1 N-12

2 2.1 N-13

2.8 3 N-1

June 10, 2012 
From 2 P.M to 4 

P.M 

(Block-A6) 
Wist Al Balad 

2.6 2.8 N-2

2.6 2.8 N-3

2.5 2.7 N-4

2.5 2.7 N-5

2.5 2.5 N-6

2.5 2.4 N-7

2.5 2.4 N-8

2.5 2.6 N-9

2.5 2.3 N-10

2.5 2.4 N-11

2.5 2.4 N-12

2.5 2.5 N-13

4) Case 4: From 8:00 P.M to 10:00 P.M. 

Comparison for Actual Measured Pressures and Pressure Results of 

Hydraulic Analysis from 8 P.M to 10 P.M on June 5 and 6,  2012.

Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

3.1 3.6 N-1

June 5, 2012 
From 8 P.M to 10 

P.M 

(Block- A1) 
Al Zohor & Al Moalmin 

3.1 3.6 N-2

3.1 3.5 N-3

3 3.6 N-4

3 3.6 N-5

3 3.6 N-6

3 3.6 N-7

3 3.6 N-8

3 3.6 N-9

2.8 3.5 N-10
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Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

2.8 3.5 N-11

2.8 3.5 N-12

2.8 3.5 N-13

3 3.5 N-15

June 5, 2012 
From 8 P.M to 10 

P.M 

(Block- A1) 
Al Zohor & Al Moalmin 

3 3.6 N-16

3 3.6 N-17

3 3.6 N-18

3 3.6 N-19

3 3.6 N-20

3 3.6 N-21

3 3.6 N-22

3 3.6 N-23

3 3.6 N-24

3 3.6 N-25

3 3.6 N-26

2 1.5 N-1

June 5, 2012 
From 8 P.M to 10 

P.M 

(Block-A2) 
Al Hosania  and Awal Al 

Nahal

2 1.5 N-2

2 1.5 N-3

2.1 1.5 N-4

2.1 1.5 N-5

3 1.6 N-6

3 1.7 N-7

3 2.3 N-8

2.8 1.7 N-9

2.8 1.7 N-10

3 1.7 N-11

3 1.7 N-12

3 1.7 N-13

2.1 2.1 N-14

2.1 2.1 N-15

2.1 1.7 N-16

2 1.5 N-17

2 1.7 N-18

2 1.8 N-19

2 1.8 N-20

2 1.8 N-21

2 1.7 N-22

2.1 1.8 N-23

2.1 1.8 N-24

2.1 1.7 N-25

2 1.7 N-26

2 2.2 N-1

June 5, 2012 
From 8 P.M to 10 

P.M 

(Block-A3) 
Al Nahal , Al Hiinawy , 

Al Hariry and HasanSalh

2 2.2 N-2

2.3 2.1 N-3

2.2 2.2 N-4

2.3 2.1 N-5

2.1 2.2 N-6

2.2 2.2 N-7

2.2 2.2 N-8

2.1 2.2 N-9

2.1 2.2 N-10

(Block-A3) 
Al Nahal , Al Hiinawy , 
Al Hariry and HasanSalh 

2.1 2.1 N-11

2.1 2.1 N-12

2.3 2.2 N-13

2.2 2.3 N-14

2.2 2.2 N-15

2.3 2.2 N-16

Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

2.1 2.2 N-17
June 5, 2012 

From 8 P.M to 10 
P.M 

2.2 2.2 N-18

2.1 2.2 N-19

2 2.2 N-20

2.1 2.2 N-21

2.1 2.2 N-22

2.2 2.2 N-23

2.2 2.2 N-24

2.2 2.2 N-25

2 2.2 N-26

2 2.4 N-1

June 6, 2012 
From 8 P.M to 10 

P.M 

(Block-A4) 
Al Zagazig Bahary, 

YousefBeah, Abu Amer& 
El Saiadeen 

2 2.4 N-2

1.8 2.4 N-3

2.2 2.3 N-4

2 2.5 N-5

2 2.3 N-6

1.3 1.8 N-7

2 1.6 N-8

2 1.6 N-9

2 2.2 N-10

2 1.8 N-11

2 2.1 N-12

2.1 1.7 N-13

2.2 2.3 N-14

2 2.1 N-15

1.9 2.4 N-16

2 2 N-17

2 2.1 N-18

1.9 1.5 N-19

2 2.5 N-20

2.2 2 N-21

1.8 1.7 N-22

2 1.8 N-23

1.8 2.3 N-24

1.6 1.5 N-25

1.2 2.4 N-26

2.4 2.3 N-27

2.4 2.3 N-28

2.4 2.3 N-29

2 2.3 N-30

2 2.2 N-31

June 6, 2012 
From 8 P.M to 10 

P.M 

(Block-A4) 
Al Zagazig Bahary, 

YousefBeah, Abu Amer& 
El Saiadeen 

2 2.2 N-32

1.4 2.2 N-33

1.9 2.3 N-34

2 2.3 N-35

1.5 2.2 N-36

1.5 2.1 N-37

1.3 1.9 N-38

1.3 2.1 N-39

2.1 2.4 N-1

June 6, 2012 
From 8 P.M to 10 

P.M 

(Block-A5) 
El Gamaa& El Kwmia 

2.2 2.7 N-2

2.2 2.7 N-3

2.4 2.8 N-4

2.4 2.9 N-5

2.4 2.8 N-6

2.5 2.8 N-7

2.5 2.8 N-8

2.5 3.2 N-9

2.5 3.1 N-10

2.4 2.7 N-11

2.6 3.1 N-12

2 2.3 N-13

2.8 3.1 N-1 June 6, 2012 (Block-A6)
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Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

2.8 3.1 N-2 From 8 P.M to 10
P.M 

Wist Al Balad

2.8 2.8 N-3

2.7 2.8 N-4

2.5 2.8 N-5

2.5 2.8 N-6

2.5 2.8 N-7

2.5 2.8 N-8

2.5 2.5 N-9

2.5 2.4 N-10

2.5 2.8 N-11

2.5 2.7 N-12

2.6 2.6 N-13

(2) Winter Hydraulic Analysis Cases: 

1) Case 1: From 6:00 A.M to 8:00 A.M 

Comparison for Actual Measured Pressures and Pressure Results of 

Hydraulic Analysis from 6 A.M to 8 A.M on December 20, 2012. 

Actual Measured 
Pressure (Bar) 

Hydraulic 
Analysis Result 

(Bar) 
Node Number 

Date of Actual 
Pressure 

Measurements
Area Name 

3.1 2.9 N-1

December 20, 
2012

From 6 A.M to 8 
A.m 

(Block- A1) 
Al Zohor & Al 

Moalmin

3.1 2.8 N-2

3.1 2.8 N-3

3.2 3 N-4

3.1 2.8 N-5

3.2 3 N-6

3.1 2.9 N-7

3.1 2.8 N-8

3.2 3 N-9

3.2 3 N-10

3.1 2.9 N-11

3.2 3 N-13

3.1 2.8 N-14

December 20, 
2012

From 6 A.M to 8 
A.m 

(Block- A1) 
Al Zohor & Al 

Moalmin

3.1 2.8 N-15

3.2 3 N-16

3.2 3 N-17

3.1 2.9 N-18

3.1 2.8 N-19

3.1 2.9 N-20

3.1 2.8 N-21

3.1 2.9 N-22

3.2 3 N-23

3.1 2.9 N-24

3.1 2.8 N-25

3.1 3 N-26

2.5 2.1 N-1

December 20, 
2012

From 6 A.M to 8 
A.m 

(Block-A2) 
Al Hosania  and Awal 

Al Nahal 

2.6 2.1 N-2

2.6 2.1 N-3

2.7 2.1 N-4

2.7 2.2 N-5

2.8 2.4 N-6

2.8 2.4 N-7

Actual Measured 
Pressure (Bar) 

Hydraulic 
Analysis Result 

(Bar) 
Node Number 

Date of Actual 
Pressure 

Measurements
Area Name 

2.8 2.4 N-8

2.9 2.4 N-9

3 2.5 N-10

3 2.6 N-11

3 2.6 N-12

2.9 2.4 N-13

2.7 1.8 N-14

2.7 1.8 N-15

2.7 1.8 N-16

2.7 1.8 N-17

2.7 1.8 N-18

2.7 1.8 N-19

2.7 1.8 N-20

2.7 1.8 N-21

2.7 1.8 N-22

2.7 1.8 N-23

2.7 1.8 N-24

2.7 1.8 N-25

2.7 1.8 N-26

2.8 1.7 N-1

December 20, 
2012

From 6 A.M to 8 
A.m 

(Block-A3) 
Al Nahal , Al Hiinawy , 

Al Hariry and 
HasanSalh

2.8 1.7 N-2

2.7 1.6 N-3

2.7 1.6 N-4

2.7 1.7 N-5

2.7 1.7 N-6

2.7 1.7 N-7

2.7 1.7 N-8

2.7 1.7 N-9

2.7 1.7 N-10

December 20, 
2012

From 6 A.M to 8 
A.m 

(Block-A3) 
Al Nahal , Al Hiinawy , 
Al Hariry and HasanSal 

2.7 1.7 N-11

2.7 1.7 N-12

2.7 1.7 N-13

2.8 2.5 N-14

2.8 2.5 N-15

2.8 2.5 N-16

2.7 2.5 N-17

2.8 2.5 N-18

2.8 2.5 N-19

2.7 2.5 N-20

2.7 2.5 N-21

2.8 2.5 N-22

2.8 2.4 N-23

2.7 2.4 N-24

2.7 2.3 N-25

2.7 2.3 N-26

2.5 2.1 N-1

(Block-A4) 

2,6 2.1 N-2

2.5 2.1 N-3

2.6 2 N-4

2.6 2.1 N-5

2.1 1.9 N-6

2.2 1.9 N-7

2.6 2 N-8

2.3 1.8 N-9

2.4 1.8 N-10

2.6 2 N-11

2.7 2 N-12

2.7 2.1 N-13

2.5 1.9 N-14

2.8 2.2 N-15

2.6 2 N-16

2.7 2.1 N-17

2.9 2.2 N-18
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Actual Measured 
Pressure (Bar) 

Hydraulic 
Analysis Result 

(Bar) 
Node Number 

Date of Actual 
Pressure 

Measurements
Area Name 

2.3 1.8 N-19 December 20, 
2012

From 6 A.M to 8 
A.m 

Al Zagazig Bahary, 
YousefBeah,Abu 

Amer& El Saiadeen 
2.6 1.9 N-20

2.6 2 N-21

2.5 1.9 N-22

2.3 1.9 N-23

2.3 1.8 N-24

2.4 1.9 N-25

2 1.7 N-26

2.6 2 N-27

2.6 2 N-28

2.5 2 N-29

2.7 2.1 N-30

2.5 2 N-31

2.6 2.1 N-32

December 20, 
2012

From 6 A.M to 8 
A.m 

(Block-A4) 
Al Zagazig Bahary, 
YousefBeah,Abu 

Amer& El Saiadeen 

2.6 2.1 N-33

2.4 2 N-34

2.6 2.1 N-35

2.5 2 N-36

2.5 2 N-37

2.3 2 N-38

2.6 2 N-39

2.4 2 N-1

December 20, 
2012

From 6 A.M to 8 
A.m 

(Block-A5) 
El Gamaa& El Kwmia 

2.6 22 N-2

2.6 2.1 N-3

2.9 2.4 N-4

2.8 2.3 N-5

2.8 2.3 N-6

2.8 2.3 N-7

2.8 2.4 N-8

2.9 2.5 N-9

2.7 2.2 N-10

2.8 2.3 N-11

2 2 N-12

2.2 2.9 N-13

3 2.6 N-1

December 20, 
2012

From 6 A.M to 8 
A.m 

(Block-A6) 
Wist Al Balad 

3 2.6 N-2

3 2.7 N-3

2.9 2.5 N-4

2.9 2.6 N-5

2.9 2.6 N-6

2.8 2.5 N-7

2.8 2.5 N-8

2.8 2.6 N-9

2.9 2.6 N-10

2.8 2.5 N-11

2.8 2.5 N-12

2.8 2.5 N-13

2) Case 2: From 10:00 A.M to 12:00 A.M. 

Comparison for Actual Measured Pressures and Pressure Results of 

Hydraulic Analysis from 10 A.M to 12 P.M on December 18, 2012. 

Actual Measured 
Pressure (Bar) 

Hydraulic 
Analysis Result 

(Bar) 
Node Number 

Date of Actual 
Pressure 

Measurements
Area Name 

2.6 2.9 N-1

December 18, 2012
From 10 A.M to 12 

A.M 

(Block- A1) 
Al Zohor & Al 

Moalmin

2.6 2.9 N-2

2.6 2.9 N-3

2.6 2.9 N-4

2.6 2.9 N-5

Actual Measured 
Pressure (Bar) 

Hydraulic 
Analysis Result 

(Bar) 
Node Number 

Date of Actual 
Pressure 

Measurements
Area Name 

2.6 2.9 N-6

2.6 2.9 N-7

2.6 2.9 N-8

2.6 2.9 N-9

2.6 2.9 N-10

2.6 2.9 N-11

2.6 2.9 N-12

2.6 2.9 N-13

2.3 2.9 N-14

December 18, 2012
From 10 A.M to 12 

A.M 

(Block- A1) 
Al Zohor & Al 

Moalmin

2.3 2.9 N-15

2.3 3 N-16

2.3 3 N-17

2.3 3 N-18

2.3 3 N-19

2.3 3 N-20

2.3 3 N-21

2.3 3 N-22

2.3 3 N-23

2.3 3 N-24

2.3 3 N-25

2.3 3 N-26

1.6 2.1 N-1

December 18, 2012
From 10 A.M to 12 

A.M 

(Block-A2) 
Al Hosania  and Awal 

Al Nahal 

1.6 2.1 N-2

1.6 2.1 N-3

1.6 2.1 N-4

1.6 2.1 N-5

1.7 2.3 N-6

1.7 2.3 N-7

1.7 2.3 N-8

1.7 2.5 N-9

1.8 2.5 N-10

1.8 2.7 N-11

1.8 2.7 N-12

1.8 2.7 N-13

1.5 2.3 N-14

1.5 2.3 N-15

1.5 2.3 N-16

1.5 2.3 N-17

1.4 2.3 N-18

1.4 2.3 N-19

1.4 2.3 N-20

1.4 2.3 N-21

1.4 2.3 N-22

1.3 2.3 N-23

1.3 2.3 N-24

1.3 2.3 N-25

1.3 2.3 N-26

1.4 2.3 N-1

December 18, 2012
From 10 A.M to 12 

A.M 

(Block-A3) 
Al Nahal , Al 

Hiinawy , Al Hariry 
and HasanSalh 

1.4 2.3 N-2

1.4 2.3 N-3

1.4 2.3 N-4

1.4 2.3 N-5

1.3 2.3 N-6

1.3 2.3 N-7

1.3 2.3 N-8

1.6 2.3 N-9

1.6 2.3 N-10 (Block-A3)
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Actual Measured 
Pressure (Bar) 

Hydraulic 
Analysis Result 

(Bar) 
Node Number 

Date of Actual 
Pressure 

Measurements
Area Name 

1.6 2.4 N-11

December 18, 2012
From 10 A.M to 12 

A.M 

Al Nahal , Al 
Hiinawy , Al Hariry 

and HasanSalh 
1.6 2.4 N-12

1.6 2.5 N-13

1.8 2.5 N-14

1.8 2.5 N-15

1.8 2.5 N-16

1.8 2.5 N-17

1.8 2.5 N-18

2.1 2.5 N-19

2.1 2.5 N-20

2.1 2.4 N-21

2.1 2.5 N-22

2.1 2.5 N-23

2.1 2.5 N-24

2.1 2.4 N-25

2.1 2.4 N-26

1.9 2.4 N-1

December 18, 2012
From 10 A.M to 12 

A.M 

(Block-A4) 
Al Zagazig Bahary, 
YousefBeah,Abu 

Amer& El Saiadeen 

1.9 2.4 N-2

1.9 2.4 N-3

1.9 2.4 N-4

1.9 2.3 N-5

2 2.2 N-6

2 2.2 N-7

.8 2.1 N-8

1.9 2 N-9

1.9 2.1 N-10

.8 2.1 N-11

.8 2.1 N-12

.8 2.1 N-13

2 2.3 N-14

1.9 2.3 N-15

1.9 2.3 N-16

.8 2.1 N-17

1.9 2.2 N-18

1.9 2.1 N-19

1.9 2.3 N-20

1.9 2.3 N-21

1.8 1.7 N-22

1.6 2.2 N-23

1.9 2.4 N-24

1.5 1.6 N-25

1.6 2.2 N-26

1.9 2.5 N-27

1.9 2.5 N-28

1.9 2.5 N-29

1.6 2.4 N-30

1.6 2.3 N-31

1.6 2.3 N-32

December 18, 2012
From 10 A.M to 12 

A.M 

(Block-A4) 
Al Zagazig Bahary, 
YousefBeah,Abu 

Amer& El Saiadeen 

1.6 2.3 N-33

1.6 2.3 N-34

1.6 2.3 N-35

1.5 2.3 N-36

1.5 1.8 N-37

1.5 2.1 N-38

1.5 2.1 N-39

1.9 2 N-1

December 18, 2012
From 10 A.M to 12 

A.M 

(Block-A5) 
El Gamaa& El Kwmia 

1.9 2.2 N-2

1.9 2.2 N-3

1.9 2.2 N-4

1.9 2.2 N-5

1.9 2.4 N-6

1.9 2.5 N-7

1.9 2.5 N-8

Actual Measured 
Pressure (Bar) 

Hydraulic 
Analysis Result 

(Bar) 
Node Number 

Date of Actual 
Pressure 

Measurements
Area Name 

1.9 2.5 N-9

1.7 2.3 N-10

1.9 2.5 N-11

1.4 1.7 N-12

1.9 1.8 N-13

2 2.7 N-1

December 18, 2012
From 10 A.M to 12 

A.M 

(Block-A6) 
Wist Al Balad 

2 2.7 N-2

2 2.7 N-3

2 2.6 N-4

2 2.6 N-5

2 2.6 N-6

2 2.5 N-7

2 2.6 N-8

2 2.6 N-9

2 2.5 N-10

2 2.5 N-11

2 2.5 N-12

2 2.5 N-13

3) Case 3: From 2:00 P.M to 4:00 P.M. 

Comparison for Actual Measured Pressures and Pressure Results of 

Hydraulic Analysis from 2 P.M to 4 P.M on December 24, 2012 . 

Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

3.3 3.6 N-1

December 24, 2012
From 2 P.M to 4 

P.M 

(Block- A1) 
Al Zohor & Al Moalmin 

3.2 3.6 N-2

3.2 3.6 N-3

3.2 3.6 N-4

3.2 3.6 N-5

3.2 3.6 N-6

3.2 3.6 N-7

3.2 3.6 N-8

3.2 3.6 N-9

3.2 3.6 N-10

3.3 3.6 N-11

3.3 3.6 N-12

3.3 3.6 N-13

December 24, 2012
From 2 P.M to 4 

P.M 
(Block- A1) 

Al Zohor & Al Moalmin 

3.3 3.6 N-14

3.2 3.5 N-15

3.2 3.5 N-16

3.2 3.5 N-17

3.2 3.5 N-18

3.2 3.5 N-19

3.2 3.5 N-20

3.2 3.5 N-21

3.2 3.5 N-22

3.2 3.5 N-23

3.2 3.5 N-24

3.2 3.5 N-25

3.3 3.5 N-26

1 1.1 N-1

(Block-A2) 
Al Hosania  and Awal Al 

1 1.1 N-2

0.8 1.1 N-3
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Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

0.8 1.1 N-4 December 24, 2012
From 2 P.M to 4 

P.M 

Nahal

0.9 1.2 N-5

1.1 1.3 N-6

1.1 1.3 N-7

1.1 1.3 N-8

1 1.3 N-9

1.4 1.7 N-10

1.4 1.5 N-11

1.2 1.5 N-12

1.2 1.5 N-13

1.2 1.5 N-14

1.3 1.5 N-15

1.3 1.5 N-16

1.3 1.5 N-17

1.5 1.6 N-18

1.6 1.6 N-19

1.5 1.6 N-20

1.5 1.5 N-21

1.5 1.5 N-22

1.4 1.6 N-23

1.4 1.5 N-24

1.2 1.6 N-25

1.1 1.5 N-26

1.3 1.8 N-1

December 24, 2012
From 2P.M to 4 

P.M 

(Block-A3) 
Al Nahal , Al Hiinawy , Al 

Hariry and HasanSalh 

1.2 1.8 N-2

1.3 1.9 N-3

1.3 1.9 N-4

1.4 1.9 N-5

1.5 1.9 N-6

1.5 1.9 N-7

1.5 1.8 N-8

December 24, 2012
From 2P.M to 4 

P.M 

(Block-A3) 
Al Nahal , Al Hiinawy , Al 
Hariry and HasanSalh 

1.5 1.8 N-9

1.6 1.9 N-10

1.7 1.9 N-11

1.7 2 N-12

1.9 1.9 N-13

2 2 N-14

1.8 2 N-15

1.8 2 N-16

1.8 2 N-17

1.8 2 N-18

1.7 2 N-19

1.5 1.9 N-20

1.5 1.9 N-21

1.6 1.9 N-22

1.6 1.9 N-23

1.7 2 N-24

1.7 1.9 N-25

1.6 2 N-26

1.6 2.2 N-1

1.6 1.9 N-2

1.6 2 N-3

1.6 2 N-4

1.7 2 N-5

1 1.2 N-6

1.7 1.9 N-7

1.5 2 N-8

1 1.3 N-9

1 1.4 N-10

1 1.1 N-11

0.9 1.1 N-12

0.8 1.1 N-13

Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

0.9 1.3 N-14
December 24, 2012

From 2 P.M to 4 
P.M 

(Block-A4)
Al Zagazig Bahary, 

YousefBeah, Abu Amer& 
El Saiadeen 

1.2 1.5 N-15

1.8 2.1 N-16

1 1.2 N-17

1.9 2 N-18

1 1.3 N-19

1.1 1.4 N-20

1.8 2.1 N-21

1.2 1.6 N-22

1.5 1.9 N-23

1.1 1.4 N-24

1.8 2.1 N-25

1 1.3 N-26

1.4 1.9 N-27

2.1 2.5 N-28

1.8 2.2 N-29

December 24, 2012
From 2 P.M to 4 

P.M 

(Block-A4) 
Al Zagazig Bahary, 
YousefBeah, Abu Amer& 
El Saiadeen 

1.8 2.1 N-30

1.9 2.2 N-31

1.7 2.1 N-32

1.8 2.1 N-33

1.5 1.9 N-34

1.7 2.1 N-35

1.8 2.1 N-36

1.8 2.1 N-37

1.2 1.4 N-38

1.7 2 N-39

2.5 2.7 N-1

December 24, 2012
From 2 P.M to 4 

P.M 

 (Block-A5) 
El Gamaa& El Kwmia 

2.5 2.7 N-2

2.5 2.7 N-3

2.4 2.7 N-4

2.4 2.7 N-5

2.4 2.8 N-6

2.4 2.8 N-7

2.4 2.9 N-8

2.4 2.8 N-9

2.6 2.8 N-10

2.7 2.7 N-11

2 2.3 N-12

2.4 2.7 N-13

2.7 3.1 N-1

December 24, 2012
From 2 P.M to 4 

P.M 

(Block-A6) 
Wist Al Balad 

2.7 3.1 N-2

2.3 2.6 N-3

2.3 2.6 N-4

2.2 2.6 N-5

2.2 2.6 N-6

2.2 2.6 N-7

2.2 2.6 N-8

2.2 2.6 N-9

2.2 2.6 N-10

2.2 2.6 N-11

2.2 2.6 N-12

2.2 2.6 N-13
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4) Case 4: From 8:00 P.M to 10:00 P.M. 

Comparison for Actual Measured Pressures and Pressure Results of 

Hydraulic Analysis from 8 P.M to 10 P.M on December 21, 2012 . 

Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

3.4 3.6 N-1

December 21, 2012
From 8 P.M to 10 

P.M 

(Block- A1) 
Al Zohor & Al Moalmin 

3.4 3.6 N-2

3.4 3.6 N-3

3.4 3.7 N-4

3.2 3.5 N-5

3.2 3.7 N-6

3.2 3.6 N-7

3.2 3.6 N-8

3.2 3.6 N-9

3.2 3.6 N-10

3.3 3.6 N-11

3.3 3.5 N-12

3.3 3.6 N-13

3.3 3.6 N-14

3.3 3.6 N-15

December 21, 2012
From 8 P.M to 10 

P.M 

(Block- A1) 
Al Zohor & Al Moalmin 

3.3 3.6 N-16

3.2 3.6 N-17

3.4 3.6 N-18

3.3 3.6 N-19

3.3 3.6 N-20

3.3 3.6 N-21

3.3 3.6 N-22

3.2 3.6 N-23

3.2 3.6 N-24

3.2 3.6 N-25

3.2 3.6 N-26

1.4 1.8 N-1

December 21, 2012
From 8 P.M to 10 

P.M 

(Block-A2) 
Al Hosania  and Awal Al 

Nahal

1.5 1.8 N-2

1.5 1.8 N-3

1.4 1.8 N-4

1.6 1.9 N-5

1.6 1.9 N-6

1.8 2.1 N-7

1.9 2.2 N-8

1.9 2.1 N-9

2 2.3 N-10

1.9 2.1 N-11

2 2.1 N-12

1.9 2.1 N-13

1.8 2.1 N-14

1.8 2.1 N-15

1.7 2.1 N-16

1.9 2.1 N-17

1.8 2.2 N-18

1.9 2.2 N-19

2 2.2 N-20

2 2.1 N-21

2 2.1 N-22

2 2.2 N-23

2 2.1 N-24

Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

1.9 2.1 N-25

2.1 2.1 N-26

2.1 2.4 N-1

December 21, 2012
From 8 P.M to 10 

P.M 

(Block-A3) 
Al Nahal , Al Hiinawy , Al 

Hariry and HasanSalh 

2.1 2.4 N-2

2.1 2.4 N-3

2 2.4 N-4

2 2.4 N-5

2.2 2.4 N-6

2.2 2.3 N-7

2.2 2.2 N-8

2.1 2.3 N-9

2.3 2.4 N-10

December 21, 2012
From 8 P.M to 10 

P.M 

(Block-A3) 
Al Nahal , Al Hiinawy , Al 

Hariry and HasanSalh 

2.2 2.4 N-11

2.2 2.4 N-12

2 2.3 N-13

2.2 2.5 N-14

2 2.5 N-15

2 2.5 N-16

2 2.5 N-17

2 2.4 N-18

2 2.4 N-19

2.1 2.4 N-20

2.2 2.5 N-21

2.1 2.4 N-22

2.1 2.4 N-23

2.1 2.4 N-24

2.1 2.5 N-25

2.1 2.5 N-26

2.1 2.6 N-1

December 21, 2012
From 8 P.M to 10 

P.M 

(Block-A4) 
Al Zagazig Bahary, 

YousefBeah, Abu Amer& 
El Saiadeen 

2.3 2.3 N-2

2.3 2.4 N-3

2.3 2.4 N-4

2.2 2.4 N-5

2.3 2.5 N-6

1.4 1.8 N-7

1.9 2.2 N-8

1.6 1.9 N-9

1.6 1.9 N-10

1.6 1.9 N-11

1.8 1.7 N-12

1.5 1.6 N-13

1.0 1.3 N-14

1.8 1.9 N-15

2 2 N-16

2.4 2.5 N-17

1.6 1.8 N-18

1.5 1.9 N-19

2 2.5 N-20

2 1.8 N-21

1.5 1.4 N-22

1.9 2 N-23

1.7 1.8 N-24

2 2.1 N-25

2.5 3 N-26

2.4 2.6 N-27

2.4 2.5 N-28

2.4 2.6 N-29

2.4 2.5 N-30

2.4 2.5 N-31

December 21, 2012

(Block-A4) 
Al Zagazig Bahary, 

YousefBeah, Abu Amer& 
El Saiadeen 

2.3 2.4 N-32

2.3 2.5 N-33

2.3 2.5 N-34

2.3 2.4 N-35
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Actual Measured 
Pressure (Bar) 

Hydraulic Analysis 
Result (Bar) 

Node Number 
Date of Actual 

Pressure 
Measurements

Area Name 

2.2 2.4 N-36 From 8 P.M to 10 
P.M 2.2 2.4 N-37

2.2 2.4 N-38

2.2 2.4 N-39

2.4 2.9 N-1

December 21, 2012
From 8 P.M to 12 

P.M 

(Block-A5) 
El Gamaa& El Kwmia 

2.5 2.9 N-2

2.7 3 N-3

2.7 3 N-4

2.7 3 N-5

2.7 3 N-6

2.7 3 N-7

2.7 3 N-8

2.7 3 N-9

2.8 3.1 N-10

2.8 3 N-11

2.8 3 N-12

2.4 2.6 N-13

2.3 3.3 N-1

December 21, 2012
From 8 P.M to 10 

P.M 

(Block-A6) 
Wist Al Balad 

2.8 3.1 N-2

2.7 3 N-3

2.4 2.6 N-4

2.7 2.8 N-5

2.8 3 N-6

2.4 2.7 N-7

2.3 2.5 N-8

2.5 2.7 N-9

2.4 2.6 N-10

2.6 2.9 N-11

2.4 2.6 N-12

2.6 2.7 N-13
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S4.4  インタビュー調査の結果 
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Before Pilot Project, Jan.-Jun. 2013 After Pilot Project, Dec. 2014
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Before Pilot Project, Jan.-Jun. 2013 After Pilot Project, Dec. 2014
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Before Pilot Project, Jan.-Jun. 2013 After Pilot Project, Dec. 2014

A-  El Zagazig Bahary: A-  El Zagazig Bahary:
1- The actual measured pressures at Abu Amer indicates that the pressure is enough to supply
water up to the fourth and fifth floors. The customer's complaints about weak pressure
expressing the willingness of the customers to receive water in higher floors than these floors.

1- Through the work of customers satisfaction survey in this area it has been observed that most
of customers are complaining for water suspension in summer time due to the continuous power
suspension in this area in summer that cause suspension of water supply.

B- El Siadeen B- El Siadeen
1- The majority of the customers complained about water quality (odor and taste). We requested
the laboratory to examine this problem and report us.
2- Through our survey, we found that this sub-zone is suffering of water suspension especially
during summer season
3- The surveyors noticed very weak pressure at the third floor in this sub-zone and there is no
water in the fourth and fifth floors.

1- Through the work of customers satisfaction survey in this area it has been observed that most
of customers are complaining for water suspension in summer time due to the continuous power
suspension in this area in summer that cause suspension of water supply.

C- Abu Amer C- Abu Amer
1- The actual measured pressures at Abu Amer indicates that the pressure is enough to supply
water up to the fourth and fifth floors. The customer's complaints about weak pressure
expressing the willingness of the customers to receive water in higher floors than these floors.

1- Through the work of customers satisfaction survey in this area it has been observed that big
ratio of water meters are serving more than one apartment . Request to the commercial sector of
the company to provide each apartment with separate water meter.

D- El Share D- El Share
1- The customers of this sub-zone have enough volume and pressure in winter. The customers
are suffering of weak pressure during summer season especially at noon times.
2- The actual measured pressures at El Eshara indicates that they have enough pressure to supply
water the customers in the fourth and fifth floors. The customers confirmed this fact during the
survey and attached survey sheet as an evidence.
3- The use of pumps by some customers in the upper floors affects the pressure in the other
floors.
4- Some water meters are not working. Request to the commercial department to replace these
damaged water meters.

1- Through the work of customers satisfaction survey in this area it has been observed that this
area is suffering of weak pressure during after noon time because the customers are living in
higher floors (more than fourth floor) are using their own lifting pumps to receive water that
cause weak pressure in the others floors.

E- Yousef Baeh E- Yousef Baeh
1- The actual measured pressures at Yousef Baeh indicates that the pressure is enough to supply
water up to the fourth and fifth floors. The customer's complaints about weak pressure
expressing the willingness of the customers to receive water in higher floors than these floors.

1- Through the work of customers satisfaction survey in this area it has been observed that
customers wants to receive water in the six floor or higher floors and for this reason they
complain about weak pressure  .

Surveyors' Comments
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Standard Operational Procedures 

Sharkiya Potable Water and Sanitation Company (SHAPWASCO) 

No. : WDM-01 

Role of Water Distribution Management (WDM)

1. Basic Role of Water Distribution Management (WDM) 

Utilizing the central monitoring system, WDM Department should monitor the water 

distribution condition and direct the operation control to WTP and wells as follows: 

(1) According to monitored conditions for water distribution, the WDM Department should 

direct / recommend modifying operation modes of WTP and wells so as to maintain the 

demand oriented operation. 

(2) WDM Department should provide periodically data analysis for water distribution 

conditions such as demand fluctuation, water reservoir utilization and recommendation for 

improvement of operation / facilities. 

(3) WDM Department should evaluate periodically the effectiveness of WDM activities such as 

reduction of weak pressure, improvement of public opinions. 

(4) According to operation & maintenance manual issued by Yokogawa, data for water flows, 

pressures, reservoir levels, etc. should be monitored by person(s) for 24 hours. 

(5) System monitors should pay attentions always for 

1) Off line of tel-communication, 

2) Electricity power at monitored points and 

3) Irregular data, which may be caused by troubles on monitoring equipment. 

(6) When the system monitor notices irregular status, such as continuous offline and constant 

data for long period, sites check should be provided by WDM Department to correct the 

equipment conditions. 

WDM-01-2

 

2. Objectives of WDM 

WDM aims at optimal operation of WTP and wells in order to secure appropriate water 

distributions for the water demand.  It consists of not only monitoring works but also 

recommendation for operation mode and facilities improvement. 

3. Objective Areas and Facilities for WDM 

Objective area and facilities for WDM, under this SOP, are as follows: 

Objective Area and Facilities for WDM 

Item Objectives 

Objective area Whole Zagazig City and A-4 for detail 

Objective network Distribution network in Zagazig 

Objective facilities for 

production control 

1. Zagazig WTP (new and old) 

2. All well stations 

As of March 2015 
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Standard Operational Procedures 

Sharkiya Potable Water and Sanitation Company (SHAPWASCO) 

No. : WDM-02 

Contents of SOP for WDM

WDM should be conducted according to this series of SOP. 

The following are contents of SOP for WDM (as of March 2015): 

WDM-00 All manuals submitted by Yokogawa regarding the monitoring system and 

installed equipment.  And all manuals submitted by manufacturers of the 

equipment and devices, which were installed by SHAPWASCO. 

WDM-01 Role of Water Distribution Management (WDM) 

WDM-02 Contents of SOP for WDM 

WDM-03 Organization and Mandate of WDM Department 

WDM-04 Daily Monitoring and Warning to Production Sections 

WDM-05 Data Collection for Operation Mode 

WDM-06 Daily Demand Analysis 

WDM-07 Monthly Demand Analysis 

WDM-08 Annual Demand Analysis 

WDM-09 Operation Data for Wells and Operation Mode 

WDM-10 Weak Pressure Analysis 

WDM-11 Analysis for Ratio of Low Service Pressure  

WDM-12 Complaints Analysis 

WDM-13 Water Production and Distribution at WTP and Wells 

WDM-14 Recommendation for Facilities Improvement 
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Standard Operational Procedures 

Sharkiya Potable Water and Sanitation Company (SHAPWASCO) 

No. : WDM-03 

Organization and Mandate of WDM Department 

1. Position of WDM Department 

WDM Department is located directly under Chairman. 

Organization of Water Technical Support Sector (As of March 2015) 

2. Organization of WDM Department 

WDM Department should maintain the following staff members: 

 

Organization of WDM Department (As of March 2015) 

Dept.�Manager

(Production�

Director)

Technicians�for�

System�

Operation

Analysis�

Engineers

S4.5-2



WDM-03-2

 

WDM Department should keep contacts always with water production sections, master plan 

section and system providers such as Yokogawa Egypt in order to maintain the monitoring 

system, prompt reflection to water production and facilities improvement for production and 

distribution.  

Since WDM Department should conduct the following, the Department Manager is recognized 

as the Production Director of water supply in Zagazig.   

 

Close Communications with Related Persons 

3. Mandate of Staff Members 

(1) WDM Department Manager (1 engineer) 

1) To manage all activities of WDM Department. 

2) To direct production control to GD for Small WTP and Wells, and GD for Zagazig WTP, 

on behalf of Chairman.  (To work as a production director.)  It should be conducted 

based on data to be acquired through the central monitoring system. 

3) To allocate / secure necessary equipment, tools, vehicles and budget for system 

operation and analysis works. 

4) To formulate policy / plan for WDM O&M and expansion. 

5) To improve communications channels among WDM Department, GD for Small WTP 

and Wells, GD for Zagazig WTP and GD for Water Networks Technical Support. 

6) To present periodically the conditions and problem for water distribution to top 

management of SHAPWASCO and related directors, according to analyzed data. 

7) To facilitate formulations of master plans / rehabilitation plans of facilities. 

System�

Providers

Production

Section�for�

Wells

Zagazig�WTP

Master�Plan�

Section

WDM

Dept.

Hydraulic�

Analysis�

Section
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8) To manage the monitoring system and equipment to be proper.  It includes repair and 

maintenance to be conducted with own staff members, and order calls to system 

providers such as Yokogawa Egypt. 

9) To manage the schedule for system maintenance.  It includes maintenance order to 

system providers such as Yokogawa Egypt. 

(2) Analysis Engineers (1 engineers) 

1) To save all data of WDM (reports) in PC. 

2) To analyze periodically the following: 

- Demand

- Relation among flow, pressure and operation mode of WTP and wells 

- Relation among water reservoir level, operation mode of WTP and distribution 

conditions

- Effectiveness of WDM such as reduction of weak pressure and improvement of 

public opinions 

- To recommend / formulate the plan for improvement of facilities 

3) To collect necessary data for analysis, such as temperature, number of customers, 

populations, area, valve situation, complaints, etc. 

4) To assist technician for system operation for daily monitoring work as well as system 

maintenance. 

5) To recommend operation programs of WTP and wells. 

6) To formulate policy / plan for WDM expansion. 

(3) Technician for System Operation (4 technicians) 

1) To work as system monitor as required and as mentioned in the following clause. 

2) To collect the daily schedules of water production of WTP and wells.   

3) To manage all data for analysis. 

4) To assist the Department Manager for directing the production control. 

5) To check always status of data such as Off-line, IOP, etc. through the monitoring screen, 

as well as power conditions at sites. 

6) To check always irregular data on the monitoring screen such as continuously constant 

figures, double indications of water flow for both positive and negative, and figures (too 

big / small). 

7) To check the site conditions if the abnormal status / irregular data are continued for long 
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period (basically for one day or more). 

8) To correct settings of the monitoring equipment if necessary.  Remarkable points are 

power, tel-communication, and configuration of RTU and flow meters. 

9) To inform the difficulties to the Department Manager, if difficult to correct the system 

and equipment.  The Department Manager should undertake necessary actions after 

confirmation.  Necessary actions include an order to system providers such as 

Yokogawa Egypt for repair. 

10) To review the daily schedules of water production of WTP and wells, which are 

submitted by production section for wells and Zagazig WTP. 

11) To monitor the water pressure data on the monitoring screen for distribution network.  

If the data indicates 1.2 bar or less, the monitoring staff should warn the production 

section for wells / Zagazig WTP.  If the data indicates 1.0 bar or less, Department 

Manager should direct the modification of production mode for wells and Zagazig WTP 

to related managers / operators. 

12) To monitor the outlet water pressure data of WTP on the monitoring screen for 

distribution network.  It should be usually around 3.0 - 4.0 bar.  If the data indicates a 

figure much less than 3.0 bar (3.5 bar in summer), the monitoring staff should inform it 

to Manager of Zagazig WTP.  If not corrected for operation mode, Department 

Manager should direct the modification of production mode to Manager of Zagazig 

WTP. 

13) To monitor the all flow data and to compare them with average figures / target figures 

(panned figures in the schedule for production).  If abnormality is noticed, to check 

water pressure data for outlet of WTP and network.  In case of higher pressure, over 

distribution / production is expected.  On the other hand, lower pressure may indicate a 

shortage of water production.  In such case, the system monitor should inform it to the 

production section for wells / Zagazig WTP. 

4. Mandate of Related Departments for WDM 

The following should be requested by WDM Department to respective sections. 

(1) Zagazig WTP 

1) To maintain the outlet pressure at around 3.0 - 4.0 bar (3.5 bar or more in summer). 

2) To increase peak time distribution under appropriate utilization of water reservoir.  It 

should be, however, within the above mentioned pressure to prevent pipelines damage. 
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3) To maintain steady raw water flow (production volume) as much as possible, utilizing 

water reservoir.  To fill the reservoir in off-peak time and to distribute stored water in 

peak time. 

4) To prepare a basic time table of operation mode according to analyzed data and 

recommendation / instruction for operation modes, which are provided by WDM 

Department.

(2) Wells 

1) To maintain the outlet pressure at around 3.0 bar or more. 

2) To adjust operation mode according to the outlet pressure. 

3) To record outlet pressure and operation mode per hour. 

4) To prepare a basic time table of operation mode according to analyzed data and 

recommendation / instruction for operation modes, which are provided by WDM 

Department.

(3) Network

1) To maintain the isolation for distribution areas. 

2) To repair water leaks promptly. 

3) To deliver inspection results of complaints to WDM Department for related items for 

pressures and water suspension. 
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Standard Operational Procedures 

Sharkiya Potable Water and Sanitation Company (SHAPWASCO) 

No. : WDM-04 

Daily Monitoring and Warning to Production Sections 

1. Remarkable Pointes to be Monitored 

(1) Signal Status 

Category Item Criteria Action 

Signal Communication Normal ------

Offline To conduct sites check when 

continued for long period (more than 

24 hours).  To request solutions to 

telephone company if not repaired. 

High ------ 

Low To check the site condition.  To 

improve antenna and/or to request 

communication company for 

improvement. 

Shown Data on 

Overview screen 

Unusual figures To check RTUs and sites when 

unusual figures are shown. 

Example: 

1) Both positive and negative flows 

are shown at a same time. 

2) Flow zero. 

3) Pressure zero. 

4) Too big / small values unusually.

Electricity Electricity Power ON ------ 

Power OFF To conduct sites check when power 

suspension continued for long period 

(more than 24 hours).  To request 

solutions to electricity company if 

not repaired. 
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(2) Important Items to be Monitored for Distribution Conditions 

Category Item Criteria Action 

Pressure Network 1.2 bar To warn production sections for 

wells and WTP. 

1.0 bar To direct the correction of operation 

mode. 

WTP outlet 3.0 - 4.0 bar 

3.5 -4.0 (summer)

No action (usual operation mode) 

3.0 or 3.5bar To warn WTP. 

3.0 bar or less 

2.8 bar in low 

demand time 

To direct the correction of operation 

mode. 

Flow Network Irregular case To check water pressure on network.

To warn production sections. 

WTP outlet Irregular case To check water pressure on network.

To warn production sections. S4.5-5
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2. Periodical Inspection of the System and Equipment 

The monitoring equipment should be inspected and maintained according to manuals submitted 

by Yokogawa.  The following are required additionally: 

(1) Monthly Inspection 

No. Item Subject 

1 Visual inspection and site 

cleaning

All sites for monitoring equipment, including 

chambers. 

2 Tightness of fixing bolts / nuts Telemeters, Pressure gauges, Site indicators of 

flow, and other panels. 

3 Electricity cable Conditions for cable and installation. 

4 Configuration of equipment All RTUs and flow meters. 

   

(2) Yearly Inspection 

No. Item Subject 

1 Carburation of meters for flow, 

pressure, water level, etc. 

All meters. 

2 Hard disk capacity 

(Saving data in disk) 

PCs in the monitoring room. 

3 Visual inspection and site 

cleaning

All sites for monitoring equipment, including 

chambers. 

4 Tightness of fixing bolts / nuts Telemeters, Pressure gauges, Site indicators of 

flow, and other panels. 

5 Electricity cable Conditions for cable and installation. 

6 Configuration of equipment All RTUs and flow meters. 
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Standard Operational Procedures 

Sharkiya Potable Water and Sanitation Company (SHAPWASCO) 

No. : WDM-05 

Data Collection for Operation Mode 

1. Data to be Collected by the Monitoring System 

Following data should be collected by the monitoring system. Date can be obtained by reports 

created in the system. 

Data to be Collected by Monitoring System 

Location Subject Metering Points 

WTP Pressure Outlet of old plant 

  Outlet of new plant 

 Treated water flow Outlet of old plant 

  Outlet of new plant 

 Water level Suction pit of new plant 

  Reservoir of new plant 

 Raw water flow Old plant 

  New plant 

Network Pressure 9 points  

 Flow 7 chambers 

Wells Flow 7 wells 

As of March 2015 
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2. Data to be Collected Manually by Wells 

At all wells in Zagazig, operation data should be recorded manually as follows: 

(1) Outlet pressure for well station (hourly). 

(2) Number of operated pumps (hourly). 

Data to be Collected Manually by Wells 

Location Subject Metering Points 

All wells Pressure (hourly) Outlet pressure 

 Number of operated pumps 

(hourly) 

N/A 

3. Temperature 

Temperature is one of key factors for demand fluctuations.  The temperature record should be 

collected daily form a proper source for meteorology (from a fixed source). 

4. Operation Program 

Both Zagazig WTP and Wells prepare daily operation programs.  They should be collected 

from the respective GD. 

1) Zagazig WTP 

2) All wells 
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Standard Operational Procedures 

Sharkiya Potable Water and Sanitation Company (SHAPWASCO) 

No. : WDM-06 

Daily Demand Analysis

It shows procedures to analyze the daily water demand for A-4. 

1. Flow of Daily Demand Calculation 

Demand should be calculated every day.  Days indicating improper data caused by electricity 

suspensions, communication troubles and equipment troubles should be, however, excluded 

from the calculation.  Utilizing the daily summary report for A-4, the demand can be calculated 

by the following procedure. 

Flow of Demand Calculation 
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2. Daily Demand Calculation Sheet 

Demand calculation can be conducted by the following sheet. 

  

Sample of Excel Sheet for Daily Demand Calculation 
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Standard Operational Procedures 

Sharkiya Potable Water and Sanitation Company (SHAPWASCO) 

No. : WDM-07 

Monthly Demand Analysis

It shows procedures to analyze the monthly water demand for A-4. 

1. Flow of Monthly Demand Calculation 

Demand should be calculated every month.  Utilizing the monthly summary report for A-4, the 

demand can be calculated by the following procedure.  The monthly summary reports created 

by the central monitoring system are sometimes incorrect, due to unstable communication and 

flowmeter resets.  In such case, data should be corrected by the daily demand calculation 

sheets.  

Flow of Demand Calculation 

To�activate�Report�for�A4�Summary�in�Excel.

To�calculate�the�net�flow�by�day�(m3/day).

To�insert�the�daily�net�flow�in�the�demand�

analysis�sheet�(Excel).�

To�create�the�demand�curve.

To�calculate�Total�(m3),�Average�flow�(�m3/D,�

LCD,�Maximum�flow�(m3/h),�peak�factor,�etc.
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2. Monthly Demand and Peak Day Demand Calculation 

The monthly and peak day demand should be calculated by the following sheet. 
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3. Case for Improper Data Collection in Month 

It is difficult to collect proper data every day continuously in a month due to electricity 

suspensions and communication troubles.  In such cases, good data for analysis are not 

collected in every day for the month.  In the mentioned cases, the monthly production should 

be estimated as follows: 

(1) To select the daily demand analysis sheets only for good days for data analysis. 

(2) To calculate the average value for the selected days for the daily demand. 

(3) To estimate the monthly demand by the mentioned average value of daily demand and days 

in the subject month (28, 29, 30 or 31days). 

(4) To select the maximum day for water demand from the data of selected days for the 

analysis. 
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Standard Operational Procedures 

Sharkiya Potable Water and Sanitation Company (SHAPWASCO) 

No. : WDM-08 

Annual Demand Analysis

It shows procedures to analyze the annual water demand for A-4. 

1. Flow of Annual Demand Calculation 

Demand should be calculated every year.  Utilizing the yearly summary report for A-4, the 

demand can be calculated by the following procedure.  However, the yearly summary report 

indicates sometimes inappropriate figures due to unstable communication and flowmeter resets.  

Another procedure starting the Clause-3 is, therefore, undertaken in practical. 

Demand Calculation 

To�activate�Report�for�A4�Summary�in�Excel.

To�calculate�the�net�flow�by�month�(m3/month).

To�insert�the�monthly�net�flow�in�the�demand�analysis�

sheet�(Excel).�

To�create�the�demand�curve.

To�calculate�Total�(m3),�Average�flow�(m3/M,�m3/D,�

LCD,�Maximum�flow�(m3/h),�peak�factor,�etc.
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2. Annual Demand and Peak Day Demand Calculation 

Utilizing annual summary report for A-4, the annual and peak day demand should be calculated 

by the following sheet.  The peak day should be the largest day for water flow in a year. 
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3. Alternative Procedure for Flow of Annual Demand Calculation 

For a case that inappropriate figures are shown in the monthly / yearly reports created by the 

central monitoring system, the following procedures should be undertaken.  The monthly 

demand should be calculated from average flow in a month. 

Alternative Procedure for Demand Calculation 

4. Maximum Water Distribution in a Year 

According to the analyzed sheet, a day should be selected for the maximum water distribution.  

Furthermore, an hour should be selected in the day of maximum water distribution.  The 

selected hourly flow is the maximum flow in a year to be utilized for facilities design. 

To�select�good�days�for�data�in�a�year,�as�much�as�

possible.�(Good�sheets�for�daily�demand)

To�calculate�average�flow�in�a�month�(m3/d).

To�convert�the�average�flow�per�day�into�monthly�

flow�(m3/M),�multiplying�28,�29,�30�or�31days..�

To�insert�the�monthly�flow�in�the�demand�

analysis�sheet�and�to�create�the�demand�curve.

To�calculate�Total�(m3),�Average�flow�(�m3/D,�LCD,�

Maximum�flow�(m3/h),�peak�factor,�etc.
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Standard Operational Procedures 

Sharkiya Potable Water and Sanitation Company (SHAPWASCO) 

No. : WDM-09 

Operation Data for Wells and Operation Mode

Operation of wells is one of the most important factors for appropriate pressures in network.  

The following should be checked daily. 

1. Operation Program of Wells instructed by GD for Small WTP and Wells 

GD for Small WTP and Wells prepares a basic operation program for each well.  It should be 

obtained and checked daily by WDM Dept.  If necessary according to data analysis, WDM 

Dept. should recommend modifying the program promptly. 

2. Operation Data for Wells 

To analyze the network pressure appropriately, operation data of each well are necessary.  GD 

for Small WTP and Wells should obtain the data daily and submit it to WDM Dept. 
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Standard Operational Procedures 

Sharkiya Potable Water and Sanitation Company (SHAPWASCO) 

No. : WDM-10 

Weak Pressure Analysis

1. Identification of Weak Pressure 

1.0 bar should be maintained at least in water pressure of network.  In case the pressure shown 

below 1.0 bar in the daily report of network pressure, the condition should be identified. 

Example Sheet for Weak Pressure identification
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2. Recommendation for Modifications of Operation Mode 

Low pressures indicate that the supply volume is less than the demand.  If no large scale 

leakage is found, the insufficient supply may be a cause of the low pressure.  Accordingly, 

WDM Dept. should instruct Zagazig WTP and neighboring wells’ operators to increase the 

supply and to keep higher outlet pressure. 

3. Identifications for Other Cases for Water Pressure 

In case that 1.0 bar is nearly kept in network, WDM team should modify the analysis to raise the 

reference pressure, i.e. 1.5 bar and/or 2.0 bar. 
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Month
Year
Prepared by

Ratio (%)

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 Total (a) P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 Total (b) =(b) / (a) % Effective Low Press Raio(%)

1 24 24 24 24 0 0 0 24 23 0 143 0 2 1 13 0 0 0 0 0 0 16 11% 47 0 0%

2 23 23 23 23 0 11 12 23 22 3 163 0 0 0 9 0 0 0 0 0 0 9 6% 45 0 0%

3 24 24 21 24 0 17 24 24 24 9 191 0 2 2 9 0 0 0 0 0 0 13 7% 48 0 0%

4 23 24 23 23 0 0 23 24 23 2 165 0 5 6 14 0 0 0 0 0 0 25 15% 47 0 0%

5 24 24 24 24 0 0 24 24 24 0 168 0 2 2 11 0 0 0 0 0 0 15 9% 48 0 0%

6 23 24 23 23 0 13 24 24 24 0 178 1 1 1 7 0 0 0 0 0 0 10 6% 48 0 0%

7 24 24 22 22 0 24 24 24 24 0 188 0 7 7 13 0 3 0 0 0 0 30 16% 48 0 0%

8 24 24 24 24 0 24 24 24 24 0 192 0 7 8 12 0 1 0 0 0 0 28 15% 48 0 0%

9 24 24 24 24 0 24 24 24 22 0 190 0 0 0 5 0 0 0 0 0 0 5 3% 46 0 0%

10 24 23 24 23 0 24 24 20 23 0 185 0 1 2 5 0 0 0 0 0 0 8 4% 43 0 0%

11 24 24 24 24 0 24 24 23 24 0 191 0 0 0 5 0 0 0 0 0 0 5 3% 47 0 0%

12 24 23 24 24 0 24 24 24 24 0 191 0 0 0 4 0 0 0 0 0 0 4 2% 48 0 0%

13 21 24 24 24 0 24 22 23 24 0 186 0 3 3 9 0 1 0 0 0 0 16 9% 47 0 0%

14 0 24 24 24 0 24 24 23 24 0 167 0 8 8 14 0 0 0 0 0 0 30 18% 47 0 0%

15 0 24 24 24 0 24 24 24 24 0 168 0 7 8 18 0 2 0 0 0 0 35 21% 48 0 0%

16 0 23 24 24 0 23 24 24 23 0 165 0 0 0 6 0 0 0 0 0 0 6 4% 47 0 0%

17 0 24 24 24 0 24 24 23 24 0 167 0 1 1 7 0 0 0 0 0 0 9 5% 47 0 0%

18 0 23 23 23 0 24 23 4 23 0 143 0 0 0 4 0 0 0 0 0 0 4 3% 27 0 0%

19 0 24 24 24 0 24 24 7 23 0 150 0 0 0 0 0 0 0 0 2 0 2 1% 30 2 7%

20 0 24 22 24 0 23 24 23 24 0 164 0 0 0 0 0 1 0 0 0 0 1 1% 47 0 0%

21 0 24 24 24 0 22 24 24 24 0 166 0 2 2 6 0 2 0 1 1 0 14 8% 48 2 4%

22 11 24 24 24 0 24 24 24 24 0 179 0 8 8 13 0 0 0 0 0 0 29 16% 48 0 0%

23 24 24 24 24 0 24 24 24 24 0 192 0 0 0 1 0 0 0 0 0 0 1 1% 48 0 0%

24 24 24 24 23 0 24 24 24 24 1 192 0 0 1 6 0 0 0 0 0 0 7 4% 48 0 0%

25 24 24 24 24 0 24 24 24 24 0 192 0 0 0 5 0 0 0 0 0 0 5 3% 48 0 0%

26 24 24 24 24 0 24 24 24 23 0 191 0 0 1 7 0 0 0 0 1 0 9 5% 47 1 2%

27 24 24 24 24 0 24 24 24 24 0 192 0 2 2 5 0 0 0 0 0 0 9 5% 48 0 0%

28 11 11 11 11 0 11 11 11 11 0 88 0 0 0 0 0 0 0 0 0 0 0 0% 22 0 0%

29 14 14 14 14 0 13 14 14 13 0 110 0 0 0 7 0 0 0 0 0 0 7 6% 27 0 0%

30 24 24 24 24 0 24 24 24 24 0 192 0 0 0 0 0 0 0 0 0 0 0 0% 48 0 0%

Total 486 692 686 689 0 589 657 650 685 15 5149 1 58 63 215 0 10 0 1 4 0 352 7% 1335 5 0.4%

Area-4

November

2014

Date
Effective Hours Hours of Low Service Pressure (below 1.0 bar)

S4.5-13



WDM-11-3 

 

3. Annual Data for Low Service Pressure 

The numbers of monthly total should be planted in the annual analysis sheet.  The annual 

average should be calculated as PI for a year. 

Example Sheet for Annual Analysis for Low Service Pressure
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Standard Operational Procedures 

Sharkiya Potable Water and Sanitation Company (SHAPWASCO) 

No. : WDM-12 

Complaints Analysis

1. Data and Analysis Frequency 

Data of complaints, received by 125 Call-center, should be analyzed.  The analysis should be 

conducted for a fiscal year and for each quarter (three months) as much as possible. 

2. Target Area for Data Analysis (As of March 2015) 

The analysis should be done for whole Zagazig and A-4. 

3. Data for Subscriber 

Number of subscribers should be collected from GD for subscribers and water meters.  And 

the number should be arranged as the following example.  The population data should be 

collected from the Central Agency for Public Mobilization and Statistics (CAPMAS). 

Example for Whole Zagazig (Numbers of Subscribers in Zagazig as of June 2012) 

Block Number Population Number of Subscribers 

A-1 19,931 6,433 

A-2 63,708 11,394 

A-3 91,127 23,334 

A-4 112,187 19,224 

A-5 41,589 18,661 

A-6 19,393 7,709 

Total 347,935 86,125 
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Example for A-4 (Numbers of Subscribers in A-4 as of June 2012) 

Pilot Area 
Sub-block 

Population Number of 

Subscribers

A-4

Abu Amer 5,959 1,347 

El Saideen 6,258 1,465 

El Eshara 52,528 8,016 

Yousef Beah 15,608 3,245 

El Zagazig Baahary 31,834 5,151 

Total 112,187 19,224 

4. Number of Complaints 

Data obtained by 125 Call-center should be classified and counted for numbers according to the 

following tables.  It should be done for whole Zagazig and A-4. 

Example for Complaints’ Numbers and Classification (July 2011 - June 2012) 

WDM-12-3

 

5. Number of Complaints 

Two items for complaints, which are “Water suspension” and “Weak (low) pressure”, should be 

picked up.  PI for “Number of Complaints per 1000 Customers” should be calculated as an 

example table below: 

Example Table for Calculation of “Number of Complaints per 1000 Customers” 

Item Whole Zagazig A-4 

Number of Complaints 

  Water Suspension 746 134 

  Weak (low) Pressure 462 126 

  Total 1,208 260 

Number of Customers 86,755 19,224 

Number of Complaints per 

1000 Customers 
13.92 13.52 
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Standard Operational Procedures 

Sharkiya Potable Water and Sanitation Company (SHAPWASCO) 

No. : WDM-13 

Water Production and Distribution at WTP and Wells

1. Water Demand for Whole Zagazig 

The current system is not sufficient to grasp accurate demand for whole Zagazig since the wells 

stations having water flow meter are not all in Zagazig City.  Accordingly, the water demand 

for whole Zagazig should be estimated by the obtained data for WTP and A-4, and estimated 

ones to be calculated by operation hours and pump capacity for wells located in other than A-4.  

The demand per capita should be checked periodically and the daily demand should be utilized 

to recommend operation modes of Zagazig WTP and wells.  The operation mode should be 

recommended by the low service pressures conditions and the estimated demand. 

2. Zagazig Water Treatment Plant (WTP) 

Zagazig WTP should prepare a standard operation program for treated (distribution) pumps 

according to operation data obtained by WDM Department.  WDM Dept. should transfer the 

analyzed data to WTP as well as real time data, and request the preparation of program to WTP 

Manager.  In parallel, operators of WTP should check frequently the real time data for flows 

and pressures at the central monitoring room.  It is required for WDM Dept. to invite WTP 

operators to the monitoring room until realization of their frequent checks. 

Basically, WTP should secure 3 - 4 bar (3.5 - 4bar in summer) always at outlets of WTP in 

distribution pressures.  In early morning of winter season, it is able to decrease to around 2.8 

bar according to demand and wells condition for distribution. 

3. Recommended Operation Modes for WTP 

The following are the recommended operation modes for WTP by the demand analysis and 

observation of network pressures in summer and winter respectively. 

(1) Summer (Optimal under Improved Pumps Capacity) 

According to the data analysis, the current capacity for water distribution (as of March 2015) is 

not sufficient for the peak demand.  WTP may require the distribution flow at 1,360L/s or 

more.  The following is the recommended one after improvement / replacement of distribution 

pumps.  Since the hourly distribution flow (discharge flow from WTP) is larger than hourly 

treatment volume (production), the water reservoir should be well utilized to realize the 

WDM-13-2

 

mentioned operation mode. 

Recommended Operation Mode in Summer (Optimal under Improved Pumps Capacity)

Note: 10% of loss is considered to calculate the production flow. 

In the above case, the water level in the reservoir (measured at suction pit) will be as follows: 

 

Water Reservoir Level Simulation to Discharge 1,360L/s 

(2) Summer (Current Pump Capacity as of March 2015) 

According to the observation of low service pressures and data analysis, the following operation 

is recommended for WTP.  Even if the following case, WTP should secure the distribution 

Reserved

water

Level of

reservoir

Level of

SucPit
Production Discharge Production Discharge

L/S m3/h L/S m3/h m3 m m L/S L/S L/S L/S

6 800 2880 636 2289.6 13,006 4.065 5.690 93% 300 300 1100 936

7 800 2880 636 2289.6 13,597 4.249 5.874 97% 300 300 1100 936

8 800 2880 636 2289.6 14,187 4.434 6.059 101% 300 300 1100 936

9 800 2880 848 3052.8 14,778 4.618 6.243 106% 300 300 1100 1148

10 800 2880 848 3052.8 14,605 4.564 6.189 104% 300 300 1100 1148

11 800 2880 848 3052.8 14,000 4.375 6.000 100% 300 300 1100 1148

12 800 2880 1060 3816 13,827 4.321 5.946 99% 300 300 1100 1360

13 800 2880 1060 3816 12,891 4.029 5.654 92% 300 300 1100 1360

14 800 2880 1060 3816 11,955 3.736 5.361 85% 300 300 1100 1360

15 800 2880 1060 3816 11,019 3.444 5.069 79% 300 300 1100 1360

16 800 2880 1060 3816 10,083 3.151 4.776 72% 300 300 1100 1360

17 800 2880 1060 3816 9,147 2.859 4.484 65% 300 300 1100 1360

18 800 2880 1060 3816 8,211 2.566 4.191 59% 300 300 1100 1360

19 800 2880 1060 3816 7,275 2.274 3.899 52% 300 300 1100 1360

20 800 2880 1060 3816 6,339 1.981 3.606 45% 300 300 1100 1360

21 800 2880 848 3052.8 5,403 1.689 3.314 39% 300 300 1100 1148

22 800 2880 848 3052.8 5,230 1.635 3.260 37% 300 300 1100 1148

23 800 2880 636 2289.6 5,058 1.581 3.206 36% 300 300 1100 936

0 800 2880 636 2289.6 5,648 1.765 3.390 40% 300 300 1100 936

1 800 2880 424 1526.4 6,238 1.950 3.575 45% 300 300 1100 724

2 800 2880 424 1526.4 7,592 2.373 3.998 54% 300 300 1100 724

3 800 2880 424 1526.4 8,946 2.796 4.421 64% 300 300 1100 724

4 800 2880 424 1526.4 10,299 3.219 4.844 74% 300 300 1100 724

5 800 2880 424 1526.4 11,653 3.642 5.267 83% 300 300 1100 724

6 13,006 4.065 5.690 93%

Total (m3/d) 69,120 69,120 68,688 68,688 25,920 25,920 95,040 94,608

Time

New Plant Old Plant Total

Production Discharge Reserved

water

0.000

0.500

1.000

1.500

2.000

2.500

3.000

3.500

4.000
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5.000
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v

e
l�

(m
)

Time

WTP�(new�plant)�Reservoir�Level
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capacity at 1,050L/s for peak time (secure the pumps in stable). 

Recommended Operation Mode in Summer (Under Current Pumps Capacity)
Hours Outlet pressure (bar) Reference Discharge Flow (L/s)
0 am 3.5 950 
1 am 3.5 950 
2 am 3.5 950 
3 am 3.5 800 
4 am 3.5 800 
5 am 3.5 800 
6 am 3.5 800 
7 am 3.5 950 
8 am 3.5 950 
9 am 3.5 950 
10 am 3.5 950 
11 am 3.5 950 
12 am 3.7 - 4.0 1,050 
13 pm 3.7 - 4.0 1,050 
14 pm 3.7 - 4.0 1,050 
15 pm 4.0 1,050 
16 pm 4.0 1,050 
17 pm 4.0 1,050 
18 pm 4.0 1,050 
19 pm 4.0 1,050 
20 pm 3.7 - 4.0 1,050 
21 pm 3.7 - 4.0 1,050 
22 pm 3.7 - 4.0 1,050 
23 pm 3.7 - 4.0 1,050 

Total Discharge per Day 84,240m3
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(3) Winter 

According to the observation of low service pressures and data analysis, the following operation 

is recommended for WTP.  WTP should be, however, carefully for the demand decrease in 

off-peak and wells operation conditions, not to damage the pipelines by higher pressure 

especially in the early morning (low demand hours). 

Recommended Schedule for WTP in Winter Season 
Hours Outlet pressure (bar) Reference Discharge Flow (L/s)
0 am 3.5 750 
1 am 3.5 750 
2 am 3.5 750 
3 am 3.5 750 
4 am 3.5 750 
5 am 3.5 750 
6 am 3.5 750 
7 am 3.5 750 
8 am 3.6 800 
9 am 3.6 800 
10 am 3.6 800 
11 am 3.6 800 
12 am 3.7 - 4.0 850 
13 pm 3.7 - 4.0 850 
14 pm 3.7 - 4.0 850 
15 pm 3.7 - 4.0 850 
16 pm 3.7 - 4.0 850 
17 pm 3.7 - 4.0 850 
18 pm 3.7 - 4.0 850 
19 pm 3.6 800 
20 pm 3.6 800 
21 pm 3.6 800 
22 pm 3.6 800 
23 pm 3.6 800 

Total Discharge per Day 68,940m3

4. Wells 

Wells Stations should also prepare a standard operation program for distribution pumps 

according to operation data obtained by WDM Dept.  WDM Department should transfer the 

analyzed data to Wells as well as real time data and request the preparation of program to GD 

for small WTP and Wells. 

5. Operation according to Outlet Pressure at Wells Stations 

Wells stations are operated basically according to the standard program.  Besides, the wells 

stations should be operated according to the outlet pressure of well station.  To secure the 

necessary pressure in network, the wells operators should start / increase the pump operation if 

the outlet pressure is below around 3 bar (2.7 bar is the reference pressure for minimum.).  If 
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Time 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 0:00 Total

50 50 50 50 50 50 50 50 50 50 50 50 50 650 192.08 L/Sec

50 50 50 50 50 50 50 50 50 50 50 550

15 15 15 15 15 15 15 15 15 15 15 15 15 195

15 15 15 15 15 15 15 15 15 15 15 165

40 40 40 40 40 40 40 40 40 40 40 40 40 520 245.00 L/Sec

40 40 40 40 40 40 40 40 40 40 40 440 128% Peak Factor

50 50 50 50 50 50 50 50 50 50 50 50 50 650

20 20 20 20 20 20 20 20 20 20 20 220

Total Hourly

Production

(L/sec)

125 125 125 125 125 125 125 175 175 205 245 245 245 245 245 245 245 245 245 245 245 195 165 125 4610

Production

Rate /

average

0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.9 0.9 1.07 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.02 0.86 0.7

Notes:

Proposed Operation for A4 Wells - Summer Operation 

50 50 50 50 50 50 50 50 50

40

50

The above Summer schedule has been discussed with the well manger (Mr. Mohamed Abd el Aziz) on Nov. 10, 2014 and he requested to apply this schedule for summer operation

to operators.

50 50 50 50

40 40 4040 40 40 40 40 40 40 40

Average Hourly Flow

Peak Factor

W8

W1

W2

W4

W5

W6 40

520

700
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Time 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 0:00 Total

50 50 50 50 50 50 50 50 50 50 500 175.83 L/Sec

50 50 50 50 50 50 50 50 50 50 500

15 15 15 15 15 15 15 15 15 15 15 165

15 15 15 15 15 15 15 105

40 40 40 40 40 40 40 40 40 40 40 40 40 520 245 L/Sec

40 40 40 40 40 40 40 40 40 40 40 440 139% Peak Factor

50 50 50 50 50 50 50 50 50 50 50 50 50 650

20 20 20 20 20 20 20 20 20 20 20 220

Total Hourly

Production

(L/sec)

75 60 60 60 110 110 110 125 175 205 245 245 245 245 245 245 245 245 245 245 195 195 165 125 4220

Production

Rate /

average

0.4 0.3 0.3 0.3 0.6 0.6 0.6 0.7 0.9 1.07 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.02 1.02 0.86 0.7

Notes:

Mr. Mohamed proposed the following well operation for winter season in order to avoid broken pipes and to apply maintenance for pumps and wells in Winter.

Proposed Operation for A4 Wells - Winter Operation 

Average Hourly Flow

W1

W2

Peak Factor

W4

W5

40 4040 40 40 40

520

40 40W6 40 40 40

600

50 50 50 50 50

40 40

50W8 50 5050 50 50 50

W
D

M
-1

3
-8

 

1:00

A.M

2:00

A.M

3:00

A.M

4:00

A.M

5:00

A.M

6:00

A.M

7:00

A.M

8:00

A.M

9:00

A.M

10:00

A.M

11:00

A.M

0:00

P.M

1:00

P.M

2:00

P.M

3:00

P.M

4:00

P.M

5:00

P.M

6:00

P.M

7:00

P.M

8:00

P.M

9:00

P.M

10:00

P.M

11:00

P.M

0:00

A.M

7 Abd Elnaser W1 P1 Q=50 l/s   -   H=45 m 40 40 40 40 40 40 40 40 40 40 40 40 40 339 L/ Sec

W1 P1 Q=40 l/s   -   H=25 m 40 40 40 40 40 40 40 40 40 40 40 40

W2 P2 Q=40 l/s   -   H=25 m 40 40 40 40 40 40 40 40 40 40 40 40

10 El Galaa 1 W1 P1 Q=40 l/s   -   H=25 m 40 40 40 40 40 40 40 40 40 40 40 40 435 L/ Sec

11 El Galaa 2 W1 P1 Q=40 l/s   -   H=25 m 40 40 40 40 40 40 40 40 40 40 40 40 128% Peak Factor

W1 P1 Q=40 l/s   -   H=25 m 40 40 40 40 40 40 40 40 40 40 40 40

W2 P2 Q=40 l/s   -   H=25 m 40 40 40 40 40 40 40 40 40 40 40 40

13 El Mahad 1 W1 P1 Q=40 l/s   -   H=25 m 40 40 40 40 40 40 40 40 40 40 40 40 40

P1 Q=30l/s   -   H=25 m 20 20 20 20 20 20 20 20 20 20 20 20

P2 Q=30 l/s   -   H=25 m 20 20 20 20 20 20 20 20 20 20 20 20

15 El Magzer 1 W1 P1 Q=30l/s   -   H=20 m 20 20 20 20 20 20 20 20 20

W1 P1 Q=30 l/s   -   H=40 m 25 25 25 25 25 25 25 25 25 25 25

W2 P1 Q=30 l/s   -   H=40 m 25 25 25 25 25 25 25 25 25 25 25

W3 P1 Q=30 l/s   -   H=40 m 25 25 25 25 25 25 25 25 25 25 25 25 25

W3 P1 Q=50 l/s   -   H=40 m 40 40 40 40 40 40 40 40 40 40 40 40 40

W4 P3 Q=50 l/s   -   H=40 m 40 40 40 40 40 40 40 40 40 40 40 40 40

W1 P1 Q=50 l/s   -   H=40 m 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

W2 P2 Q=40 l/s   -   H=40 m 40 40 40 40 40 40 40 40

18 Aman Al Dawla W1 P1 Q=50 l/s   -   H=40 m 40 40 40 40 40 40 40 40 40 40 40 40 40

230 230 230 230 230 240 240 290 290 410 410 435 435 435 435 435 415 415 415 415 385 375 255 255 8,135

0.678 0.678 0.678 0.678 0.678 0.708 0.708 0.855 0.855 1.209 1.209 1.283 1.283 1.283 1.283 1.283 1.224 1.224 1.224 1.224 1.136 1.106 0.752 0.752

W1

Production Rate / average

Average Hourly 

Peak Factor

El Saga9

12

16 El Zera

14 El Mahad 2

El Galaa 3

TotalNO 
Working

Well

Total Production (L/sec)

 Working

Pumps

Proposed Operation for The Existing Wells Other than A4 Wells - Summer & Winter

Stations

Operation Mode
Specification of

Working Pumps

17

1- For El Magzer, there is a new well under consurction for submersible pump in discharge 50 L/Sec.

El Moaf

2- The above schedule has been discussed with wells Mangers (Mr. Abd El Aziz and Mr. Abd El Samad) on Nov. 20, 2014 and agreed.

 - Note
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Standard Operational Procedures 

Sharkiya Potable Water and Sanitation Company (SHAPWASCO) 

No. : WDM-14 

Recommendation for Facilities Improvement

1. Requirement of Recommendation for Facilities Improvement 

For long time, the conditions and plans have not been studied for Zagazig City in demand and 

capacity of water supply facilities.  The analyzed data will be effective for future development 

/ improvement plans.  WDM Dept., therefore, should report the issues found in the data 

analysis in periodical and as required. 

2. Items to be Watched Carefully 

The following should be watched carefully toward effective provisions of data and 

recommendation: 

(1) Suspension of Operation 

According to the monitoring activities, WDM Dept. notices frequent break-downs of facilities 

and suspension of service due to deterioration of the existing equipment, as well as influence of 

the service suspension to the water distribution conditions.  WDM Dept. should, therefore, 

report the influence of the facilities break-downs with the data of distribution conditions, to 

accelerate immediate rehabilitation / repair. 

(2) Capacity of Water Production and Distribution 

WDM Dept. is aware of insufficient capacity of water distribution for peak time.  Improvement 

of distribution capacity should be based on the peak time demand, not on the average demand.  

Since the demand may increase according to development of population and economy, the 

analyzed demand should be reported periodically.  It will lead to quick actions for the facilities 

improvement. 

(3) Capacity of Pipelines Network 

WDM Dept. is aware of insufficient capacity of pipelines network according to hydraulic 

analysis conducted in the pilot project in Zagazig City.  The hydraulic analysis should be 

conducted periodically and compared with the obtained data of the network pressures to confirm 

the conditions.  The confirmation results should be provided to master plan section. 
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WDM-03-1 

 

 اجراءات التشغيل القياسي

 

 (SHAPWASCO) شركة مياه الشرب و الصرف الصحي بالشرقية

No. : WDM-03 

 تنظيم و مسئوليات قسم "ادارة توزيع المياه"

 

 

 : " في هيكل الشركةادارة توزيع المياه" قسم وضع .1

 

 قسم "ادارة توزيع المياه" تحت رئاسة رئيس مجلس الادارة مباشرة و كما هو موضح بالشكل : يقع -

 

 

 

 

 

 "2015 مارس"اعتبارا من   قطاع الدعم الفني للمياهل الهيكل التنظيمي

  

  

WDM-03-2 

 

 : الهيكل التنظيمي لقسم "ادارة توزيع المياه" .2

 

 ادارة توزيع المياه على الاعضاء التاليين : تشمليجب ان  -

 

 

 

 

 "2015  مارس "اعتبارا من قسم ادارة التشغيل القياسيلالهيكل التنظيمي 

 

ج المياه و قسم المخطط العام لسرعة تحديد دائما مع اقسام انتا متصل "ادارة توزيع المياه"قسم  ظلييجب ان  -

صيانة اولويات مشاريع تحسين انتاج المحطات و شبكات توزيع المياه و شركة "يوكوجاوا مصر" من اجل 

 منظومة المراقبة .

 

يعتبر مدير ادارة توزيع المياه هو مدير انتاج المياه في اجراء ما يلي, و  "ادارة توزيع المياه" قسم يجب على  -

 الزقازيق.

مدير الادارة 
)مدير الانتاج(  

فني لتشغيل 
 المنظومة

مهندسي 
 تحليل البيانات
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 الاشخاص المعنيين بين ادارة توزيع المياه و الدائم تصاللاا مخطط

 

 

 : ادارة توزيع المياه اعضاءمسئوليات  .3

 

 ادارة توزيع المياه "مهندس واحد"مدير  )1(

 

 ادارة كل نشاطات ادارة توزيع المياه )1

للتحكم في الانتاج بالنيابة عن توجيه الادارة العامة للمحطات الصغيرة و الابار و الادارة العامة لمحطة الزقازيق  )2

حصول عليها من منظومة دا الى البيانات التي يتم ال"الذي يعمل كمدير انتاج" ,وذلك استنا رئيس مجلس الادارة

 المراقبة المركزية

 تخصيص / تأمين المعدات اللازمة و الادوات و السيارات و الميزانية لتشغيل المنظومة و اعمال التحليل )3

 صياغة سياسة / خطة توسع لتشغيل و صيانة ادارة توزيع المياه  )4

العامة للمحطات السطحية الصغيرة و تحسين قنوات الاتصال بين قسم "ادارة توزيع المياه" ,والادارة  )5

 الابار ,والادارة العامة لمحطة الزقازيق و الادارة العامة للدعم الفني لشبكات المياه

تقديم حالة و مشاكل توزيع المياه الى الادارة العليا لشركة الشرقية و المدراء ذوي الصلة بصفة دورية ,وفقا للبيانات  )6

 التي تم تحليلها

 مخطط العام / خطط تأهيل المحطاتال تسهيل اعداد )7

WDM-03-4 

 

مع  بالتعاون التي ستتم و تتضمن الاصلاح و الصيانة , لتعمل بشكل صحيح المراقبة و المعدات منظومةادارة  )8

 , و الاتصال بشركة يوكوجاوا مراقبين المنظومة

 شركة يوكوجاوال, ويشمل اصدار اوامر الصيانة  صيانة المنظومةادارة برنامج  )9

 

 

 )تحليل البيانات (مهندس واحدمهندسين  )2(

 

 حفظ كافة بيانات قسم ادارة توزيع المياه "التقارير" على جهاز الكمبيوتر )1

 اجراء التحليلات الدورية للأتي : )2

 الاحتياج -

 العلاقة بين التصرف و الضغط و وضعية التشغيل للمحطة السطحية و الابار -

 السطحية و حالة التوزيعالعلاقة بين مستوى خزان المياه و وضع تشغيل المحطة  -

 فعالية نشاط ادارة تنظيم المياه مثل تقليل ضعف الضغط و تحسين الاراء العامة -

 طاتاقتراح / صياغة خطط تحسين المح -

تجميع كل البيانات اللازمة للتحليل مثل درجة الحرارة ,عدد العملاء ,السكان ,المساحة ,وضع المحابس ,الشكاوي و  )3

 غيرها .. 

 .المنظومة صيانة وكذلك اليومي الرصد على المنظومة مراقبي مساعدة )4

 اقتراح برامج تشغيل للمحطة السطحية و محطات الابار )5

 صياغة سياسة / خطة للتوسع في نشاط ادارة توزيع المياه )6

 

 

 ) :فنيين 4فني لتشغيل المنظومة ( )3(

 

 .التالية الفقرة في مذكور هو وكما مطلوب هو كما المنظومة كمراقب لعملا )1

 تجميع الجداول اليومية لانتاج المياه للمحطات السطحية و محطات الابار )2

 ادارة كل البيانات لتحليلها )3

 في توجيه التحكم في الانتاجمساعدة مدير الادارة  )4

التحقق دائما من حالة البيانات مثل انقطاع الاتصال ,اجهزة غير متصلة ,وغيره من خلال شاشة المراقبة بالاضافة  )5

 الى حالة الكهرباء في المواقع

اشارة مزدوجة لحالة سريان ,  مستمر بشكل ثابتة أرقام مثل المراقبة شاشة على ةمنتظم غيرال البيانات مندائما  لتحققا )6

 كبيرة / صغيرة جدا قراءات. في نفس الوقت المياه بالاتجاه الموجب و السالب

 الطبيعي / بيانات غير منتظمة لفترة طويلة (يوم واحد او اكثر)فحص حالة الموقع في حالة استمرار الوضع غير  )7

, التيار الكهربائي و الاتصالات الهاتفية  . متابعة النقاط الاساسية التالية عدادت اجهزة الرصد اذا كان ضروريالتصحيح ا )8

 " و عدادات قياس التصرفRTUوحدة التحكم عن بعد " اعداداتو 

على مدير المراقبين اتخاذ  ,والمنظومة ,اذا كان من الصعب تصحيح المنظومة و المعدات  تبليغ الصعوبات لمدير مراقبي )9

 كة "يوكوجاوا مصر" لشر ل الاجراءات الضرورية اصدار امر اصلاح.و تشمهتحققالضرورية بعد جراءات الا
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تقديمها من قسم انتاج المياه مراجعة الجداول اليومية لانتاج المياه من المحطات السطحية و محطات الابار ,والتي يتم  )10

 بمحطة الزقازيق و محطات الابار

أقسام انتاج مياه الابار و  تنبيهالمياه ,وعلى مراقب المنظومة  توزيع شبكات مراقبة شاشة على المياه ضغط بيانات رصد )11

جوي او اقل.   1الى ,وفي حالة انخفاض الضغط  جوي او اقل , 1.2محطة الزقازيق اذا اشارت البيانات الى ان الضغط 

 على مدير الادارة توجيه تعديلات وضعية التشغيل للابار و لمحطة الزقازيق للمديرين المعنيين

 حوالي عادة تكون أن يجب مراقبة بيانات ضغط المياه الخارجة من المحطة السطحية على شاشة مراقبة شبكات التوزيع , )12

,مراقب  فى فصل الصيف) جوى 3.5( جوي 3.0اقل بكثير من  تلاحظ ان ضغط المحطة,اذا  جوى 4.0  – 3.0من 

مدير الادارة يجب ان يوجه تعديلات  المنظومة يجب ان يبلغ مدير محطة الزقازيق . اذا لم يتم تصحيح وضعية التشغيل ,

 .وضعية التشغيل الى مدير محطة الزقازيق

ا بالارقام المتوسطة / الارقام المستهدفة (الارقام المُخطط لها في الجدول للانتاج) , كل بيانات التصرف و مقارنتهمراقبة  )13

يجب فحص بيانات الضغط للمحطة السطحية و الشبكة ,في حالة قيم عالية للضغوط  فأنه غير عادية قيماذا تم ملاحظة 

من ناحية اخرى انخفاض الضغط قد يشير و ,فإن ذلك يعني انه من المتوقع ان يكون هناك زيادة في  التوزيع / الانتاج  

الى وجود نقص في انتاج المياه  ,في مثل هذه الحالة , فإن مراقب المنظومة يجب ان يبلغ قسم انتاج مياه  الابار و محطة 

 الزقازيق

 

 "ادارة توزيع المياه" قسممسئوليات الاقسام الاخرى ذات الصلة ب .4

 

 محطة الزقازيق لمعالجة المياه )1(

 

  جوى او اكثر فى فصل الصيف) 3.5( جوي 4.0 – 3.0 حوالي الحفاظ على ضغط )1

ذكور اعلاة ولكن فى حدود الضغط الم المرشحة المياه لخزان السليم الاستخدام عن طريق الذروة وقت التوزيع في زيادة )2

 لتجنب انفجار مواسير شبكة المياة.

, ملئ الخزان في  المرشحة قدر الامكان ,استخدام خزان المياه للحفاظ على تصرف مستمر للمياه العكرة (حجم الانتاج) )3

 غير وقت الذروة و استخدام المياه المخزنة في وقت الذروة

التشغيل  التوصيات / الارشادات لوضعيات و ضع التشغيل وفقا للبيانات التي تم تحليلهااعداد جدول زمني اساسي لو )4(

 و التي يتم توفيرها من قسم "ادارة توزيع المياه"

 

 الابار : )2(

 

 جوي   3.0 حوالي الحفاظ على الضغط الخارج من المحطة )1

 الخارج من المحطة ضبط وضعية التشغيل وفقا للضغط )2

 تسجيل الضغط و وضعية التشغيل كل ساعة )3

تحليلها و التوصيات / الارشادات لأوضاع التشغيل اعداد جدول زمني اساسي لوضع التشغيل وفقا للبيانات التي تم  )4

 و التي يتم توفيرها من قسم "ادارة توزيع المياه"

 

 

WDM-03-6 

 

 الشبكة  )3(

  

 صيانة عزل مناطق التوزيع  )1

 اصلاح تسريبات المياه فورا )2

 المياه للعناصر المعنية بالضغوط و انقطاع المياه توزيعتقديم نتائج فحص الشكاوى الى قسم ادارة  )3
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