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Use of the manual:  
 
 
This manual has been developed by the Municipality of Jenin, Water and Wastewater 
Department in 2020, under the Project for Strengthening the Capacity of Water Service 
Management in Jenin Municipality, funded by JICA (Japan International Cooperation 
Agency).  
 
The manual is intended primarily for the municipality managers and technicians in-charge of 
the customer service management of the urban drinking water. 
 
The aim of the manual is to serve as a procedural guide for strengthening the operational 
capabilities required of the concerned personnel to operate activities related to customer service 
management. 
 
This manual provides procedures for the following activities practice by the Customer Service 
Section of the Water and Wastewater Department at the Jenin Municipality: 
 
1)  Examination of Water Meters with Zero or Minimum Monthly Consumptions  

(page 3) 
The purpose of this activity is to examine the reasons some water meters have a recorded zero 
or minimum consumption of water on the customer database system (AlShamel in case of the 
Jenin Municipality) i.e. past 6 months. A field visit of the water meter is necessary for the 
examination of the water meters and the customer status.  The possible reasons could be: 
 

i. The customer’s building is still under construction though has a registered water meter, 
ii. There is no water supply by the JM thus no consumption, 

iii. Customer receives water from private well, 
iv. The water meter is broken, 
v. The customer is not using the water meter i.e. they are away from the city or the house 

is not occupied by tenant or owner, 
vi. Illegal use, 

vii. The water meter had wrong readings by the JM, 
viii. No water meter on the site (which resulted readers to record as zero or minimum 

consumption). 
 
2)  Examination of Potential Illegal Connections                                                      (page 6) 
The aim is to periodically check for any illegal use in a selected area. The selected area can be 
chosen randomly or cover the whole city.  
 
3) Random Check of the Installed PPWMs                                                              (page 9)  
The purpose of this activity is to check the installed PPWM meters after a certain period for 
any issues and malfunctions. The examination may discover issues such as:  
 

i. Damage of the PPWM protection box i.e. the sliding cover is broken, 
ii. Closed valves, 

iii. Uncharged PPWM cards (no consumptions),  
iv. Inactivated Lora system,  
v. Brocken or damaged PPWM, 

vi. Unsealed PPWM box, 
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vii. Illegal connections, 
viii. Issues with the installation of PPWM by the subcontractor. 

 
4) Preparation of Customers; Door-to-Door Visitation of Customers Prior to PPWM 
Installation                                                                                                                     (page 13) 
The main purpose of this activity is to increase the acceptance of customers for replacement of 
PPWM and to avoid objections on the installation day.  
 
At the door visits, the activity ensures: 

i. To provide details how PPWM works, purchasing PPWM credit, maintaining PPWM 
and report damage, etc. (a preliminary training om use of PPWM) 

ii. To distribute related usage manuals with detailed written instructions.  
iii. To confirm customers understanding of the PPWM and their questions are answered 

before the installation day. 
iv. To explain PPWM installation schedule a couple of weeks before the installation and if 

any customers would have a preference of a different installation day (on a case base) 
v. To pinpoint possible difficult/disagreed customers and obtain their consensus for 

PPWM installation before the installation day. 
 
5) Monitoring of Bill Collection Ratio; Preparation of Necessary Data and Calculation of 
Ratio                                                                                                                             (page 18) 
The main purpose of this activity is to calculate the collection ratio, on a monthly basis, for the 
monitoring purpose. The ratio monitoring helps the Customer Service Management and the 
WWD have a close look at the status of the collection ratio and the steps would need to be 
taken to improve the ratio for the entire city and/or for certain areas.  
 
6) Collection Campaign; Soft Approach                                                                  (page 22) 
The purpose of this activity is to approach debtors especially those customers with 24h/7d or 
fairly good water supply who fail to pay their billed fees and have high amount of debts. The 
activity is based on a soft approach for collection and a settlement plan can be set if necessary 
and requested by the customers. Several follow up sessions are needed to ensure customer 
commitment to the payment.  
 
7) Public Relations Activities                                                                                     (page 26) 
The manual provides the general steps for preparation and implementation of different PR 
activities. It also includes the steps for preparation and use of PR materials and cooperation 
with the WWD’s Customer Service Section for activities on collection such as use of SMS 
reminders for customers with debt.
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1) Examination of Water Meters with Zero or Minimum Monthly Consumptions  
 
Activity Procedure 
 
A. Preparation and planning 
 
1. Set up the area of visit for minimum reading 
2. Extract a list of numbers water meters with zero and minimum readings from the AlShamel 

database for the selected area and filter according to the following before going to the site: 
1) Building status (e.g. under construction); if under construction then no need to visit 
2) Water supply status; no need to visit if the area has no water supply or has minimum 

supply 
3) Usage category (e.g. commercial), etc.  

3. Set up visit schedule, team members, transportation, support materials 
a) Suggested team members: Head of Customer Service section, a support staff, technician 
b) Suggested time: Weekdays mornings when it is expected that customers are present at 

home 
4. Accompanied documents  

a) List of the filtered customers including their name, water meter number, subscription 
number, last month meter reading  

b) Hard copy of reading history in past year  
c) Request letter/form for change of meter/major repaid of meter by the stated deadline; 

JM keeps a copy 
d) Notice form if meter is taken off for minor free repair (within one day) by JM on the 

visiting day, if customer agrees; JM keeps a copy 
e) If customer does not agree his meter to be taken off for minor free repair within a day, 

a notice letter should be hand to customer to bring the meter by himself to WWD for a 
free repair by the stated deadline; JM keeps a copy 

f) In case of just simply a wrong reading, prepare the new bill manually and hand it to the 
customer to pay by a stated deadline.  

g) Map of the visiting area with the customer locations (water meter locations) 
5. Set up follow up person(s) 

a) Suggested team member: a staff specifically assigned for the follow ups: 
In case if customer was requested to change/repair by themselves: 1st follow up visit to 
check if the meter is repaired or changed after two weeks. If not repaired/changed, the 
2nd follow up visit should be conducted after two weeks. If not repaired at the final 
follow up, the customer will be referred to JM for further action like illegal usage, etc. 

b) In case if customer’s meter was taken off by JM on same day for minor changes; follow 
up with the maintenance office has completed the procedure in one day and that if the 
meter is installed back. 

c) In case customer was requested to bring the meter to the WWD for the minor repair, 1st 
follow up by one week after the stated deadline with WWD if the customer has visited. 
If not, if customer has not visited WWD for the minor repair, 2nd letter should be handed 
in as a warning with new deadline for two weeks. In the 2nd follow up in two weeks, if 
customer has not repaired by the new deadline, the customer will be referred to JM for 
further action like illegal usage, etc. 

d) Follow up after two weeks if the bill is paid by the customer for the wrong reading 
cases. If not, refer the customer to the collection unit for further follow up.  

e) All follow ups should be documented and recorded.  
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B. Visiting day 
 
6. Purpose: to check the meters and the situation of meters 
7. Approach: Soft approach to discuss the situation with the customer; explain the reason of 

the visit, and the findings, and discuss what JM is going to do and what the customer 
responsibility is according to the findings.  

8. Method: Door-to-door visits 
9. Check the meter and read it.  
10. Keep a note of the visited houses, the meter situation and the reasons for minimum reading, 

and keep notes for follow up with customers case by case situations.  
11. Take actions as needed: 

a) Repair the meter by the technician, if possible, on the site 
b) Take meter off to be repaired for minor issues for free at the WWD and return within a 
day, if customer agrees. If not agree, set up a deadline by when the customer should bring 
the meter to WWD for minor repair for free. 
c) Hand in a request letter to the customer to change the meter if not repairable by a set 
deadline on the customer cost. 
d) Estimation of consumption difference and issue manual bill on the site in case of wrong 
reading.  
 

 
 
C. After the visits 
 
12. Finalize the notes on the recorded cases  
13. Prepare a list of customers for 1st follow up whom meter was taken off on visiting day to 

be repaired for free at WWD and be re-installed next day. Take immediate actions if JM 
failed to re-installed  

14. Prepare a list of customers for 1st follow up who were requested to bring meters for minor 
repair to WWD 

15. Prepare a list of customers for 1st follow up who were requested to change their meters by 
deadline 

16. Update the new readings on AlShamel in case on wrong readings 
17. Update payments, phone numbers or any other customer information like water meter 

number, etc. on AlShamel. If possible, record the notes in AlShamel’s new version 
 
D. 1st Follow up  
After two weeks 
Approach: soft approach by visiting/call as follow up or reminder 
 
18. Check with WWD if customers brought their meters for minor repair at WWD 
19. Visit customers who were requested to change their meters by deadline 
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20. Follow up if the new readings on AlShamel were updated in case on wrong readings 
21. Update phone numbers or any other customer information like water meter number, etc.  
22. Record the responses and prepare a list of customers for 2nd follow up. 
 
E. 2nd Follow up 
 
After two other weeks- in case the first follow up is failed  
Approach: firmer approach by delivering a written notice with deadline to the customer 
 
23. Check with WWD if customers brought meters for minor repair to WWD; if not, send 

warning letter with new deadline. 
24. Visit customers who were requested to change their meters by deadline; if not, send 

warning letter with new deadline. 
 
F.  3rd Follow up in case of no response after the notice 
Approach: introduce to JM for illegal usage procedure 
 
25. In case of no actions from customers, prepare a list of customers for JM for more actions.  
 

Inspection of Minimum Readings Plan  

 
 

Sample Mapping of the Location of Water 
Meters with Zero Readings  
Marah Saad Neighborhood (15 customers) 

 
 

 

 

 

 

 

Total Customers:  Door-to-Door visit date:  
MM/DD/YY 

Approach Soft approach to inspect meters with minimum reading and the reasons, 
take proper actions 

Teaming/Transportation  
Accompanied 

documents 
Members   Surveyed 

customers per day  
Other tasks 

Team 
membe
rs  

JM: Head of 
Customer Service, 
Customer Service 
Staff, Technician 

Depends on the 
area of visit and 
the number of 
cases 

Updating any 
discovered 
customer data in 
Al Shamel 

1) Map 
2) Reading history 
3) Request forms 
4) Manual bill  

Transportation As needed 
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Sample Written Notice 

 
Sample Recording Note 

 
Sample Recorded Actions Taken and Follow up 

 
 

 

No. HC.ID
Customer 

Name
Mobile No. REGION

1st Visit 

date for 

Avg.  

consumption

Last 

Reading 

Current 

reading
 Reasons Comments

1 W4259 xxxxxxxx Marah Saad 22-10-19 0 1084 1084 The house is not inhabited, closed

2 W9979 xxxxxxxx Marah Saad 22-10-19 0 15 15 The house is closed,the meter not exist

3 W2511 xxxxxxxx xxxxxxx Marah Saad 22-10-19 0 1349 1349 The meter does not count , broken

4 W8143 xxxxxxxx xxxxxxx Marah Saad 22-10-19 0 1496 1496 The meter does not count , broken

5 W6441 xxxxxxxx xxxxxxx Marah Saad 22-10-19 6 3099 3099 The house is not inhabited, closed

6 W7864 xxxxxxxx Marah Saad 22-10-19 2 1139 1139 Water is not reach

7 W4938 xxxxxxxx Marah Saad 22-10-19 13 334 334 Water is not reach Low pressure

8 W10417 xxxxxxxx xxxxxxx Marah Saad 22-10-19 0 30 30 The meter does not count , broken

9 W10815 xxxxxxxx Marah Saad 22-10-19 3 15 15 Water is not reach

10 W8839 xxxxxxxx xxxxxxx Marah Saad 22-10-19 2 491 491 The meter does not count , broken High pressure

11 W9904 xxxxxxxx Marah Saad 22-10-19 0 63 63 The house is not inhabited, closed

12 W6673 xxxxxxxx Marah Saad 18-11-19 0 838 838 The meter does not count, broken

13 W6639 xxxxxxxx Marah Saad 18-11-19 0 1451 1453 Water is not reach

14 W900183 xxxxxxxx Marah Saad 18-11-19 0 1203 1203 The meter does not count, broken

15 W7609 xxxxxxxx Marah Saad 18-11-19 0 675 676 Consume minimum Tariff

2nd Follow Up

No. HC.ID Customer Name
2nd visit date (with official 

letter for replacement)
CSS Team members

Call for 

reminding 

Action was taken by 

CSS

Replacemen

t date
1 W4259 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad

2 W9979 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad

3 W2511 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad Meter replacement 31-10-19

4 W8143 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad 02-11-19 Meter replacement 03-11-19

5 W6441 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad

6 W7864 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad

7 W4938 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad

8 W10417 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad 02-11-19 Meter replacement 03-11-19

9 W10815 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad

10 W8839 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad Meter replacement 29-10-19

11 W9904 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad

12 W6673 xxxxxxxx 28-11-19 Mr. Omar & Mr. Imad 09-12-19 Meter replacement 19-12-19

13 W6639 xxxxxxxx 28-11-19 Mr. Omar & Mr. Imad

14 W900183xxxxxxxx 28-11-19 Mr. Omar & Mr. Imad Meter replacement 09-12-19

15 W7609 xxxxxxxx 28-11-19 Mr. Omar & Mr. Imad

1st Follow Up 3rd follow Up
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2) Examination of Potential Illegal Connections  
 

Activity Procedure 
 
A. Preparation and planning 
 
1. Set up the area of visit for illegal connection inspection 
2. Extract the customers from the AlShamel database for the selected area.  
3. Set up visit schedule, team members, transportation. 

a) Suggested team members: Customers service staff, a support staff, technician 
b) Suggested time: Weekdays mornings. 

4. Accompanied documents  
a) List of the customers including their name, water meter number, subscription number. 
b) Map of the visiting area with the customer locations (water meter locations) 

5. Accompanied equipment. 
a) Camera for take photos to document the illegal cases. 
b) Spanners to remove the customer meter in case an illegal connection has been found. 
c) Some fittings to close the pipes or water source in illegal use case. 

 
B. Visiting day and the actions taken in the same day 
 
6. Purpose: to check if there is any illegal use in the selected area.  
7. Map of the visiting area with the customer locations (water meter locations) 
8. Check the connection if it was legal or illegal. 
9. Closure the pipeline or the water source in case the illegal use. 
10. Take some photos of the illegal connection and of the site in general. 
 
C. After the visits 
 
11. The visitor (CSS staff) will fill the illegal use's report in the office after visit and sign it 

with his name.  
12. Extract the customer data (consumption and bills) for last years. 
13. Estimate the consumption difference from the beginning of illegal use and put 1000 JD as 

a penalty of illegal use. 
14. Send the last documents with photos to the WWD head. 
15. WWD head approve the report and send it directly to the legal unit in Jenin municipality 

and recommend to take strict and quick actions. 
16. If the customer refuses to respond or cooperate, the Legal unit will transfer the customer 

file to the Court for more actions. 
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Sample Discovered Illegal Connections of the Mechanical Meters 
 

 
 
 
 
 
 
 
 

 
 

Sample: Illegal Use Report to Jenin Municipality 
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3) Random Check of the Installed PPWMs 
 
Activity Procedure 
 
A. Preparation and planning 
 
1. Set up the area of visit for random check 
2. Extract the customers from the AlShamel database for the selected area.  
3. Set up visit schedule, team members, transportation. 

a) Suggested team members: Customers service staff, a support staff, technician 
b) Suggested time: Weekdays mornings when it is expected that customers are present at 

home 
4. Accompanied documents:  

a) List of the customers including their name, water meter number, subscription number, 
and the date of last charge. 

b) Hard copy of the check list which include the following for the check: 
i. PPWM situation (Working well or not) 

ii. PPWM's box. 
iii. PPWM's valves. 
iv. The date of the last charge, in case last charge was from long time the visitor have 

to know the reasons. 
v. PPWM's sealing. 

vi. Activating the Lora. 
c) Notice form if meter is taken off for minor free 

repair (within one day) by JM on the visiting day, 
if customer agrees; JM keeps a copy 

d) If customer does not agree his meter to be taken 
off for minor free repair within a day, a notice 
letter should be hand to customer to bring the 
meter by himself to WWD for a free repair by the 
stated deadline; JM keeps a copy 

e) Map of the visiting area with the customer 
locations (water meter locations) 

5. Set up follow up person(s) 
a) Suggested team member: a staff specifically 

assigned for the follow ups: 
b) In case if customer’s meter was taken off by JM 

on same day for minor changes; follow up with the 
maintenance office has completed the procedure 
in one day and that if the meter is installed back. 

c) In case customer was requested to bring the meter 
to the WWD for the minor repair, 1st follow up by 
one week after the stated deadline with WWD if 
the customer has visited. If not, if customer has 
not visited WWD for the minor repair, 2nd letter should be handed in as a warning with 
new deadline for two weeks. In the 2nd follow up in two weeks, if customer has not 
repaired by the new deadline, the customer will be referred to JM for further action like 
illegal usage, etc. 

d) All follow ups should be documented and recorded.  
 

Sample Mapping of Meter Locations: 

Nazareth Street Visits (15 

Customers) 
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B. Visiting day 
 
6. Purpose: to check the meters and the situation of meters 
7. Approach: Soft approach to discuss the situation with the customer; explain the reason of 

the visit, and the findings, and discuss what JM is going to do and what the customer 
responsibility is according to the findings.  

8. Method: Door-to-door visits 
9. Check the meter and read it.  
10. Fill out the check list after checking all items. 
11. Take actions as needed: 

a) Repair the meter by the technician, if possible, on the site 
b) Take meter off to be repaired for minor issues for free at the WWD and return within a 
day, if customer agrees. If not agree, set up a deadline by when the customer should bring 
the meter to WWD for minor repair for free. 

 
C. After the visits 
 
12. Finalize the notes on the check list paper. 
13. Prepare a list of customers for follow up whom meter was taken off on visiting day to be 

repaired for free at WWD and be re-installed next day. Take immediate actions if JM failed 
to re-installed.  

14. Prepare a list of customers who need an action by the head of CSS if any. 
 

            
 
Actions Taken 
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PPWM Random Check Plan 

 

Sample Checklist Records 

 
 

 

 

 

 

 

Meter #
Date of 

Check Box ValvesCharged
Lora 

Activate
SealingRegion Notes

W10002 Dec-19 k k k k k NSt

W10153 Dec-19 k k k k Issue NSt

W10167 Dec-19 k k No k Issue NSt No water

W10199 Dec-19 k k k k k NSt

W10443 Dec-19 Issue k k k Issue NSt

W10466 Dec-19 k k k k Issue NSt

W10490 Dec-19 k k k k k NSt

W1105 Dec-19 k k No k k NSt No water

W1204 Dec-19 k k No k Issue NSt Abounded house

W208 Dec-19 k k k k k NSt

W3490 Dec-19 k k k k k NSt

W4244 Dec-19 k k No k k NSt Private well

W4622 Dec-19 k k k k k NSt

W4694 Dec-19 k k k k k NSt

W5406 Dec-19 k k k k k NSt

W5458 Dec-19 k k k k k NSt

W5463 Dec-19 k k k k k NSt

W5498 Dec-19 k k k k Issue NSt

Total Customers:  Door-to-Door visit date:  
MM/DD/YY 

Approach Soft approach to inspect the PPWMs and to take proper actions 
Teaming/Transportation  

Members   Surveyed customers 
per day  

Other tasks Accompanied  
documents 

Team 
members  

JM: Customer 
Service Staff, 
Technician 

Depends on the area 
of visit and the 
number of cases 

Updating any 
discovered 
customer data in 
AlShamel 

1) Map 
2) Customers 
list 
3) Request 
forms 
4) Randomly 
check list  

Transportation: As needed 
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Sample Recording Table to Report to Head of CSS 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

13 
 

4) Preparation of Customers; Door-to-Door Visitation of Customers Prior to PPWM 
Installation 
 
Activity procedure 
 
A. Preparation and planning 
 
1. Set up the area of visit for PPWM pre-installation 
2. Extract customers from the AlShamel database for the selected area. 
3. Prepare hardcopy map of the visiting area using GIS map of the CDS activity 
4. Prepare questionnaire form and PR materials including the PPWM booklet, vending station 

(VS) location and service time. 
5. Prepare PR materials such as PPWM booklet, VS time/schedule. 
6. Set up the visit schedule, team members, transportation, support materials 

a) Suggested team members: PR staff. 
b) Suggested time: Weekdays mornings when it is expected that customers are present at 

home 
7. Accompanied documents  

1. List of the customers including their name, water meter number, subscription number.  
2. Hard copy of questionnaire form and PR materials including the PPWM booklet, VS 

location and service time. 
3. Map of the visiting area with the customer locations (water meter locations) 

 
B. Pre-Installation Plan (Pre-Installation Questionnaire (Form 1) 
 
8. To explain PPWM installation in- person by door-to-door visits. 
9. To hear customer’s opinion or expectation on the PPWM installation schedule/time/day. 
10. To pinpoint possible difficult/disagreed customers and obtain their consensus before 

installation day. 
11. The collected data will be scanned and recorded in GIS format for location base storing of 

the collected data. 
 
C. Preliminary customer training on proper use of PPWM (Instruction Checklist (Form 
2) 
 
12. To provide details how PPWM works, credit charge, maintaining PPWM and damage 

report, etc.  
13. To distribute related usage manuals with detailed written instructions.  
14. To ensure that the customers understand the PPWM and their questions are answered before 

the installation day. 
 
Note:  
※ The final readings (Form 3) also needs to be filled out by the PPWM installation team on 
the same day of the installation.  
※ A few months after the PPWM installation, a post-installation questionnaire (Form 4) will 
be also conducted in order to evaluate the public satisfaction of the PPWM. A separate team 
will be organized to conduct the questionnaire by the 30% of the installed customers as a 
sample for measuring the customer satisfaction after use of PPMW.  
 

Sample Work Plan of the Pre-Installation Door-To-Door Visit 
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(Work period, workload, team, and staff recruitment) 

 

Pre-Installation Questionnaire (Form 1)                                                             

Customer ID/ House ID ………………………………………………………     /     …………………………………                         
Name of Interviewee ……………………………………………   Phone Number  ……………………………. 
Date of Interview …………………………………………………    Name of Neighborhood: 
…………………………………………………………… 

1. About PPWM Project 
1.1 Have you heard that JM is going to install PPWM for your area?  
Yes   ⃝      No ⃝     If Yes:  from JM ⃝ neighbors ⃝ Community leaders ⃝ project activities in the area ⃝ 
other ⃝ 
1.2 The water meter of your premise will be replaced with PPWM by JM. Do you have any comments? 
Positive comments ⃝ Negative comments ⃝ Indifferent comments ⃝ No comments at all ⃝ 
Details of the comment: 

2. PPWM Device 
2.1 Do you know about these types of PPWMs:  
PP Velocity:   Yes ⃝ No ⃝ Some extent ⃝ 
PP Volumetric: Yes ⃝ No ⃝ Some extent ⃝ 
PP Ultrasonic:  Yes ⃝ No ⃝ Some extent ⃝ 

※Interviewer: Please explain about each type briefly after the answer as below:   

PP Velocity:  1) With mechanical parts, it can be damaged. 2) The accuracy is reduced according to age. 3) Air is 
counted even though it does not likely affect the measurement. 4) Cheaper 
PP Volumetric: 1) Dirt problems are severe. 2) Air is counted even though it does not likely affect the 
measurement. 3) Cheaper 
PP Ultrasonic: 1) Water with air and air bubble is not measured. 2) Without mechanical parts, life is longer. 2) It 
is less likely to be blocked by any dirt or sand particles. 3) More expensive 
2.2 PP Ultrasonic is been selected as the best choice and will be installed in your premise. After hearing the 
comparison, do you understand why it is the best choice?  
I understand that Ultrasonic is the best choice ⃝ I need more explanation ⃝ 
3. PPWM Implementation 
3.1 What is your expectation of JM at any stage of the replacement: 

Required period 
and workload 

Estimated pre-installation questionnaire time for each customer: 0.5 hour 

Teaming/Transportation 
Members   Customers 

per day  
Other tasks 

Team 1  1) JM PR Staff: 2 PR staff 
 

6 to 8 
customers 
(10am to 
14pm) 

Initial training, filling out forms 
1 and 2 on the field, taking 
photos, pinpoint absent/disagreed 
customers for re-visits 

Team 2 1) JM PR Staff: 2 PR staff 6 to 8 
customers 
(10am to 
14pm) 

Initial training, filling out forms 
1 and 2 on the field, taking 
photos, pinpoint absent/disagreed 
customers for re-visits 

Data  
entry 

Assistant PR 18- 24 
customer 
data entry 
daily 
(8am to 
4pm) 

Data entry in GIS, scanning, 
photo filing, tabulating data 

Transportation JM Car 
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a. Time of the replacement: Weekday ⃝ Weekend ⃝ Morning Time  ⃝ Afternoon Time  ⃝ Evening 
Time ⃝ 
b. Woman in the replacement team:   No need ⃝ Needed ⃝ 
4. PPWM Charge and Use 

※Interviewer: Please explain how to use PPWM and the charging card and locations based on the instruction 

material. 
4.1 After explaining, do you understand now how to use the PPWM/card and charging the card?  Yes  ⃝ No ⃝  

4.2 Where do you prefer to charge your prepaid card?  ※Multiple answer is OK.  

JM ⃝ AlJalil supermarket on the street ⃝ Haifa St. charge center ⃝ Downtown charge center ⃝ Other ⃝ 
5. PPWM PR Activities 
5.1 What method you would like to be reached for the PPWM project information?  
Public meetings ⃝ workshops ⃝ door to door ⃝ JM website ⃝ Phone call ⃝ SMS  ⃝ Neighborhood 
committee ⃝ Social Media ⃝ Others ⃝ 
6. Satisfaction  
6.1 What factors will make you satisfied with the PPWM installation procedure? 

 

 

Sampl Survey Map 
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PPWM Pre-Instruction Checklist (Form 2) 
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Final Water Meter Reading before Replacement (Form 3) 
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5) Monitoring of Bill Collection Ratio; Measurement and Preparation of Data 

Activity Procedure 

Collection ratio is often calculated for the entire city. However, depending on the purpose and 
detailed ratios for certain groups of customers, there will be collection ratios for several groups. 
In case of Jenin Municipality, the targets for monthly collection ratio analysis were as follow 
and needs some data collection and preparation at first. 
 

 
Area 

Total PPWMs Mechanical Meters 
With 
Debt 

Without 
Debt 

With Debt Without 
Debt 

With Debt
  

Without 
Debt 

All City       
Pilot Areas       

 
A. Data collection of the billed fees and collected fees 
 
1) All city (for all customers). 

a) Mechanical water meters customers: 
1. Extracted from the database of AlShamel, the data needed are the billed fees, and 

the paid fees with debts and without debts, for the month in which you want to 
calculate the collection ratio for. 

2. The amount of purchased water via private wells (delivered by water tanks) for all 
city customers for the same month (from Alshamel software). 

b) PPWM customers: 
1. Extract customers data for all city from PPWM software for the month in which 

you want to calculate the collection ratio. 
2. The necessary data is the total purchased amounts (via the PPWM charging card) 

with debt deduction and without debt deducted amount. 
 
2) For pilot areas or for any other particular areas (if needed): 

a) Non-PPWM customers: 
1. Extract customers data for the targeted area from Alshamel software for the month 

which you want to calculate the collection ratio for. (Manually or by GIS to extract 
the customers of the certain area from the origin table). 
Note: you have to prepare the shape file on GIS for the targeted area. 

2. The data needed are the bills amounts, the payment with debts and the payment 
without debts. 

b) PPWM customers: 
1. Extract customers data for the targeted area from PPWM software for the month 

which you want to calculate the collection ratio. (Manually or by GIS) 
2. The data needed are the total charge amounts with debt deduction and the charge 

without debt deducted amount. 
 
B. Preparation for the calculation method 

 
1) Prepare the calculation table which include the following columns: 

a) Billed month from January to December for each raw.  
b) Total billed fees (separated by the billed fees to non PPWM customers, billed 

amount to PPWM customers and billed amount by the private wells called Tankers).  
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c) Total collected fees separated by collected debt and without debt, also separated by 
the collected fees by non-PPWM customers, collected fees by PPWM customers and 
by the Tankers.  

 
C. Calculations 

 
1. All city: 

a) Collection ratio with debts: 
1. Calculate the total billed fee for the targeted month for Non-PPWM customers, 

PPWM customers, and by the tankers).   
2. Calculate the total collected fees of the target month including debts (for Non-

PPWM customers, for PPWM customers and by the tankers).  
3. Divide the total collected fee including debts by total bills. 
Note: You have to remove the debts payment by PPWM customers from the total 
collected from non PPWM customers. 

b)  Collection ratio without debts: 
1. Calculate the total billed fee for the targeted month for Non-PPWM customers, 

PPWM customers, and by the tankers).   
2. Calculate the total collected fees excluding debts (by Non-PPWM customers, by 

PPWM customers and by the tankers).  
3. Divide the total collected fees excluding debts by total billed fee. 

c) Collection ratio of debts only: 
1. Deduct the collection ratio excluding debts from the collection ratio including debts. 

 
2. For pilot areas or for any other subareas: 

a) Collection ratio with debts: 
1. Calculate the total billed fee for the area’s customers (customer water meter 

numbers can be extracted manually or by joining the origin excel file on GIS for 
non PPWM bills and for PPWM excel file which extracted by PPWM software).  

2. Calculate the total collected fees including debts for the area customers (customer 
water meter numbers can be manually or by joining the origin excel file on GIS for 
non PPWM bills and for PPWM excel file which extracted by PPWM software).  

3. Divide the total collected fees including debts by total bills. 
Note: You have to remove the debts payment by PPWM customers from the total 
collected from non PPWM customers. 

b) Collection ratio without debts: 
1. Calculate the total collected excluding debts for the area customers (Manually or by 

join the origin excel file on GIS for non PPWM bills and for PPWM excel file which 
extracted by PPWM software). 2)  Divide the total collected excluding debts by 
total bills. 

c) Collection ratio of debts only: 
1. Deduct the collection ratio excluding debts from collection ratio including debts. 

 
Important Notes:  
AlShamel does not separately record collection amount for ‘without debt’ in the month of 
December. Thus, the collection of (Non-PPWM) customers without debt in December 
should be estimated using the average ratio of the previous 11 months (C/B= xx %). 
 
The collected amounts (including debts and excluding debts) are for the same months of 
bills due to using the MBS.  
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Sample Collection Ratio of All City for the Year of 2019 
for each Month Including Debt and without Debt 

for PPWM Customers and Mechanical Meter Customers 
 

 
 

Sample Analysis of Collection Ratios for with Debt, without Debt  
and Collected Amount for (c) with Debt and without Debt (d) 

 

 
 

 

Issued to non-

PPWM 

customers 

(Alshamel data)

Issued to 

customers 

by tanker 

water

PPWM 

customers

By Non-

PPWM 

customers 

(AlShamel 

data) (b)

 By tanker 

water

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers 

(AlShamel 

data) ( c)

By tanker 

water

By PPWM 

customers  

excluding 

15% dept 

pay

Jan-19 667661.48 4125 0 671786.5 345428.01 4125 0 349553.01 157385.44 4125 0 161510.4 52.03% 27.99% 24.04%

Feb-19 654366.66 3625 0 657991.7 342798.81 3625 0 346423.81 212547.75 3625 0 216172.8 52.65% 19.80% 32.85%

Mar-19 580546.5 3300 112.5 583959 295766.59 3300 150 299216.59 215825.51 3300 112.5 219238 51.24% 13.70% 37.54%

Apr-19 753381.52 4200 1943.94 759525.5 316857.66 4200 2390 323447.66 210525.52 4200 1943.94 216669.5 42.59% 14.06% 28.53%

May-19 577764.02 4900 5923.94 588588 279286.89 4900 6800 290986.89 193137.72 4900 5923.94 203961.7 49.44% 14.79% 34.65%

Jun-19 716088.92 7100 9681.2 732870.1 376748.12 7100 10799 394647.12 251911.23 7100 9681.2 268692.4 53.85% 17.19% 36.66%

Jul-19 634939.34 10000 23241.75 668181.1 271093.6 10000 24595 305688.6 228229.71 10000 23241.75 261471.5 45.75% 6.62% 39.13%

Aug-19 630360.94 7725 27234.7 665320.6 372518.25 7725 28587 408830.25 278504 7725 27234.7 313463.7 61.45% 14.33% 47.11%

Sep-19 700981.88 12115 49924.66 763021.5 366262.04 12115 52748.8 431125.84 296684.74 12115 49924.66 358724.4 56.50% 9.49% 47.01%

Oct-19 678321.8 10385 52270.62 740977.4 325917.11 10385 55151 391453.11 238666.75 10385 52270.62 301322.4 52.83% 12.16% 40.67%

Nov-19 908321.82 9200 53553.3 971075.1 303461.02 9200 56127 368788.02 264101.14 9200 53553.3 326854.4 37.98% 4.32% 33.66%

Dec-19 590965.38 7175 52029.22 650169.6 379785.473 7175 54480.6 441441.07 202267.7004 7175 52029.22 261471.9 67.90% 27.68% 40.22%

Avg. 52.02% 15.18% 36.84%

Total 

without 

debt (C)

Collection 

Ratio%(with 

debts) N=B/A

Collection 

Ratio%(without 

debts) O=C/A

Billed Month-

Year (as 

recorded in 

same month 

in Al-Shamel)

Total Bills

Total Bills 

(A)

Collected including Debts

Total 

including 

debts (B)

Collected without Debts (Current Collection)

Collectio

n Ratio of 

Debt Only

D= O-N
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6) Collection Campaign; Soft Approach  

Activity Procedure 

A. Preparation and planning 
 
1) Set up the area of visit based on categories 

a) Debtors with 24/7 water who don’t pay  
b) Debtors with fairly good water supply  
c) High debtors 

2) Set up visit schedule, team members, 
transportation, support materials 
a) Suggested team members: Head of collection 

unit, collector of the area, technician 
b) Suggested time: Saturdays and after salary 

days 
3) Accompanied documents  

a) List of the debtors including their name, water 
meter number, subscription number, debt 
amount, last meter reading, last pay  

b) Hard copy of payment history in past two or 
three years printed out from AlShamel 

c) Last bill 
d) Map of the visiting area with customer 

locations (water meter locations) labeled by 
house ID or water meter number 

e) Hard copy receipts for when customers pay in 
cash on the visiting day 

4) Set up follow up person(s) 
a) Suggested team member: a staff specifically assigned for the 1st follow up call after 

two weeks, the 2nd follow up by sending notice letter with deadline, and 3rd follow up 
by preparing a list of not-paying customers for JM for further action like court 
procedure 

b) Suggested time: call at any day during JM working hours 
 
B. Visiting day 
 
Approach: Soft approach to request the customer to pay the due amount in cash or by multiple 
checks 
Method: Door-to-door visits 
5) Keep a note of the visited houses, the collected amount from each customer, and keep notes 

for follow up with phone numbers 
6) Keep a note of list of the unpaid/partially paid customers with phone number for the 1st 

follow up   
7) Update the map of the visiting customer locations if needed.  
 
C. After the visits 
 
8) Finalize the record of the visited houses, the collected amount from each customer, and 

keep notes for follow up with phone numbers 
9) Prepare a list of customers for 1st follow up who promised to pay 

Sample Location of High Debtors & 
Debtors with Fairly Good Water Supply 

in Nablus Street 
(15 Customers) 
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10)  Update payments, phone numbers or any other customer information like water meter 
number, etc. on AlShamel. If possible, record the notes in AlShamel and GIS. 

 
D. 1st Follow up  
After two extra weeks 
Approach: soft approach by phone call as follow up or reminder 
 
11)  Check AlShamel for any updates in the payment by customers who said they will pay 
12)  In case no payments are made, follow up with the customer by phone call as a reminder. 
13)  Record the responses and prepare a list of customers for 2nd follow up. 
 
E. 2nd Follow up  
In case of no response/payment after two extra weeks 
Approach: firmer approach by delivering a written notice with deadline to pay 
 
14)  Check AlShamel for any updates in payment by customers who said they will pay in the 

1st follow up. 
15)  In case no payments are made, prepare a notice letter and send to customer with a deadline 

to pay. 
 
F.  3rd Follow up 
In case of no response/payment after the notice 
Approach: introduce to JM for court procedure 
 
16)  Check AlShamel for any updates in payment by customers of the 2nd follow up. 
17)  In case of no payment, prepare a list of customers for JM for more actions.  
 

Sample Agenda and Plan 

 
 
 
 
 
 
 

Total Visiting Customers Door-to-Door visit date 
 

Approach Soft approach to request the customer to pay the due amount in cash or 
by multiple checks  

Teaming/Transportation  
Members   Surveyed 

customers per day  
Other tasks Accompanied  

documents 

Team 
members  

Collection Unit 
staff, Customer 
Service staff, 
Collector of the 
visiting area 

# of customers in 
one day 

Updating any 
discovered customer 
data in AlShamel 
and GIS database 

1) Map 
2) Payment 
history 
3) Last bill 

Transportation CSS Car 
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Sample Notice as a Soft Approach to Request the Customer to Pay the Due Amount (in Cash 
or by Multiple Checks or by Installing PPWM) 

 
 إخطار لتسوية مالية لدى دائرة المياه والصرف الصحي  

 

ا����������������� عزيزي مشترك المياه: ......................                         رقم   

 

ه   -نعلمك انه فد ترصددد فذ تك ك كغلو درد )                         ل ىدب دلد ج ين    را اىصدد ذع  د ل  داىصدد دائرة اىم ا) 
د ة كرايعج دلد ج ين   ىدفا اىمغاىو اىمحدد  وج  د    يددىج اىد�����ل نظام ترك ب  داد اىدفا اىمحددغ نخطركم  دضددر

هات اىوانون ج داىوضائ ج   دتىك خ�ل خمحج  شر  وكاً ك  تا  خ تغلغك هذا ا�������تىك سنضطر آسف   اىلجوء ىلج
 اىمخ صج  .

 م2020ت ر راً د ا  خ :          /          /   

 كا ت  ات دلد ج ين  ،                                                                                                                             

           رئيس بلدية جنين

 فايز فارس السعدي 

 
Sample List of Visiting Customers and the Note of the Day of Visit 

 

 
 
 
 
 
 
 
 
 
 

No. Owne_Name HC_ID REGION Last 

Bill/NIS

Total 

Debt/NIS

Visit_date Mobile 

No.
Customer 

Impresion

1 xxxxxxxx W6236 Nablus St. 98.16 2398.28 04-12-19 xxxxx Negative
2 xxxxxxxx W6272 Nablus St. 23.56 2427.16 04-12-19 Positive
3 xxxxxxxx W9520 Nablus St. 23 919 04-12-19 Positive
4 xxxxxxxx W8947 Nablus St. 15497.8 16436.14 04-12-19 xxxxx Positive

5 xxxxxxxx W7406 Nablus St. 23.56 11102.7 04-12-19 xxxxx Positive
6 xxxxxxxx W6826 Nablus St. 24.56 4280.94 04-12-19 xxxxx Positive
7 xxxxxxxx W8240 Nablus St. 23.56 554.44 04-12-19 xxxxx Positive

8 xxxxxxxx  W1445 Nablus St. 233.68 39760.5 04-12-19 xxxxx Positive

9 xxxxxxxx W3283 Nablus St. 54.6 3758.34 04-12-19 xxxxx Positive
10 xxxxxxxx W3392 Nablus St. 24.06 3361.24 04-12-19 Positive
11 xxxxxxxx W7077 Nablus St. 281.7 7921.46 04-12-19 xxxxx Positive

12 xxxxxxxx W3574 Nablus St. 30.4 5762.61 04-01-20 xxxxx Positive
13 xxxxxxxx W900151 Nablus St. 23.56 7488.98 04-01-20 xxxxx Positive
14 xxxxxxxx W6432 Nablus St. 23.56 1845.09 04-01-20 xxxxx Positive
15 xxxxxxxx W4611 Nablus St. 25.06 4840.91 04-01-20 xxxxx Positive

16410.82 112857.79Total

ا اىمش رك   اى زام كا هم ددف   فوات ر
 ت ح   ك  اىغلد ج س  مك  اىمح  وج

ذ خدكاتاى ها تووم اى  ىلمواطن    د وف ر  
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Sample Record of the Customers for Follow Up: 1st, 2nd, and 3rd Follow Up 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No. Owne_NameHC_ID 1st Reminder 2nd Reminder 3rd Reminder (by 

Delivering a written notice)

Customer 

Payments

Notes

1 xxxxxxxx W6236 15-12-19 18-01-20 27-01-20

2 xxxxxxxx W6272 15-12-19 18-01-20 27-01-20 1252.88

3 xxxxxxxx W9520 15-12-19 18-01-20 27-01-20

4 xxxxxxxx W8947 15-12-19 18-01-20 27-01-20 The customer requested PPWM 

5 xxxxxxxx W7406 15-12-19 18-01-20 27-01-20

6 xxxxxxxx W6826 15-12-19 18-01-20 27-01-20

7 xxxxxxxx W8240 15-12-19 18-01-20 27-01-20 Zero Reading (being followed up by CSS)

8 xxxxxxxx  W1445 15-12-19 18-01-20 27-01-20 Will make a deal and  requested PPWM 

with 50% debt recovery

9 xxxxxxxx W3283 15-12-19 18-01-20 27-01-20 Requested PPWM

10 xxxxxxxx W3392 15-12-19 18-01-20 27-01-20

11 xxxxxxxx W7077 15-12-19 18-01-20 27-01-20 1000 Abcentee customer

12 xxxxxxxx W3574 04-01-20 18-01-20 27-01-20

13 xxxxxxxx W900151 04-01-20 18-01-20 27-01-20

14 xxxxxxxx W6432 04-01-20 18-01-20 27-01-20

15 xxxxxxxx W4611 04-01-20 18-01-20 27-01-20

2252.88Total
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7) Public Relations Activities 

Activity procedure 
 
A. Preparation and planning 
1) Set up the area of visit for any activity to raise the public awareness 
2) Extract customers from the AlShamel database for the selected area 
3) Prepare hardcopy map of the visiting area using GIS map 
4) Prepare the required PR materials 
5) Set up visit schedule, team members, transportation, support materials 
6) Suggested team members: PR staff 
7) Suggested time: Weekdays mornings when it is expected that customers are present 

at home 
8) Accompanied documents  
9) List of the customers including their name, water meter number, subscription 

number.  
10) Hardcopy map of the visiting area Map of the visiting area with the customer 

locations (water meter locations) 
11) The events and Holidays are much recommended for these activities (such as 

Christmas Eid Elfetr, Land day and etc.). 
 
B. Social media posts 
12) Select the target and the goals of the posts 

(information, municipality's notice, municipality's 
activities, request bills payments and etc.) 

13) Set up post schedule-timing, team members, type 
of materials 

14) Suggested team members: PR staff, in some cases 
the outsourcing designer will be recommended 

15) Prepare the required PR material using the design 
software such as Photoshop and Adobe premiere 
pro or Camtasia studio or other similar software: 
a) Prepare the suitable design to match your goals 

(Municipality's activities or special events for 
example) with consideration the targeted 
people 

b) In the case of the video: the duration should be 
appropriate to the topic and it is recommended 
that it be as short as possible 

16) The PR staff must prepare special posts for the 
municipality's activities and the religious events or 
any other events 

 
C. SMS reminder activity 
17) SMS reminder will be for the whole city 
18) Collect the customers' phone numbers in the selected area. (By PR staff or CSS) 
19) Extract debtor's info. from the AlShamel database for the selected in cooperation with CSS 
20) Prepare an excel list contain the customer name and phone number 
21) Set up schedule-timing, team members 

a) Suggested team members: PR staff and Head of Customer Service section or CSS' staff. 
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b) Suggested time: monthly after employees' salaries 
22) Use the JM user on Jawwal website (Telecommunication Company) to send the SMS 

a) Create a group on the website for the targeted customers 
b) Upload the excel file into the fit form 
c) Send the SMS for the month required 

23) Update the customers' list after each month to check the customers who paid and respond 
to this reminder. (This point will be in cooperation with CSS 

24) Check the effectiveness of the SMS reminder every 3 months (Quarterly) 
25) Take an action with customers who did not respond to the SMS reminder. (Transfer the list 

to the Legal unit for more strict actions. 
 

Sample JM User on Jawwal Website for Preparation of SMS Reminder 

 
 

Effectiveness of SMS Reminders; A Sample Analysis  
 

 
 



 

 

別冊資料 CD 1.1  

Procedure Manuals for Major Customer Service 
Management Activities 
 

別冊資料 CD 1.1.2 Arabic Version  

 
 
  



1 
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هذا الدليل من قبل بلدية جنين ، دائرة المياه والصرف الصحي في عام  ، في إطار مشروع تعزيز قدرة  2020تم تطوير 
 )الوكالة اليابانية للتعاون الدولي(.  JICA إدارة خدمات المياه في بلدية جنين ، بتمويل من

 .الدليل مخصص في المقام ا��ل لمديري البلدية والفنيين المسؤولين عن إدارة خدمة مشتركين المياه

ل هو أن يكون بمثابة دليل إجرائي   لتعزيز القدرات التشغيلية المطلوبة من الموظفين المعنيين لتشغيل ا�نشطة الهدف من الدلي
ة المشتركين  .المتعلقة بإدارة خدم

هذا الدليل إجراءات ممارسة ا�نشطة التالية من قبل قسم خدمات المشتركين في دائرة المياه والصرف الصحي في بلدية   يقدم 
 :جنين

 . (3)الصفحة فحص عدادات المياه ذات ا�����ات الشهرية الدنيا أو الصفرية  -1

هو فحص ا�سباب التي تجعل بعض عدادات المياه تستهلك صفرًا أو الحد ا�دنى من استه�ك المياه  هذا النشاط  الغرض من 
ة أشهر ، أي ا��هر الستة الماضية.  كما هو مسجل في نظام قاعدة بيانات المشتركين )الشامل في حالة بلدية جنين( لبضع

 :الزيارة الميدانية لعداد المياه ضرورية لفحص عداد المياه وحالة العميل. يمكن أن تكون ا��باب المحتملة

i.  مبنى المشترك الذي يحتوي على عداد مياه مسج���يزال قيد ا�نشاء 
ii. توجد إمدادات المياه من قبل البلدية��. 
iii.  الخاص من بئرمياه  المشتركيستخدم. 
iv.  معطلعداد المياه. 
v. عدم استخدام العميل لعداد المياه أي أنه بعيد عن المدينة أو المنزل غير مشغول. 
vi. استخدام غير قانوني. 
vii. البلدية  عداد المياه لديه قراءة خاطئة من قبل. 
viii.  صفر أو الحد���نى من ا��ت��ك( االموقع )مما أدى إلى تسجيل القراء على أنه في��يوجد عداد مياه. 

 
 

 ( 6 )الصفحةفحص ���ا���ر القانونية المحتملة  -2

هذا النشاط الهدف . يمكن اختيار  منطقة محددة من مناطق المدينةهو التحقق بشكل دوري من أي استخدام غير قانوني في  من 
ها لتغطيالمنطقة المختارة بشكل عشوائي أو   .المدينة بأكمل

 

 (9المثبتة )الصفحة  PPWM فحص عشوائي لمواد -3

ن هذا النشاط هو فحص عدادات ها بعد فترة معينة الدفع المسبق الغرض م قد  وبحثاً عن أي مشاكل أو أعطال.  من تركيب
 :مثل مشاكليكتشف الفحص 

i.  عداد الدفع المسبق.  حمايةتلف صندوق 
ii. صمامات مغلقة . 
iii. غير مشحونة عدادت . 
iv.  لورا معطلالنظام . 
v. .عدادات الدفع المسبق التالفة او المعطلة 
vi. .ة  عدادات غير مختوم
vii. اتصا��غير قانونية. 
viii. .مشاكل تتعلق بتركيب عدادات الدفع المسبق من قبل المقاول 
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 ( 13الصفحة ) ) (DtD visitالمشتركين من الباب الى الباب زيارة  المسبق:تحضير المشتركين لتركيب عداد الدفع  -4

هذا النشاط هو زيادة قبول  وتجنب ا�عتراضات في يوم   عداد الدفع المسبق��تبدال  المشتركينالغرض الرئيسي من 
 . التركيب

 النشاط ما يلي:  هذا ضمنتي

i.  وتقرير العداد ، والحفاظ على  شحن الكرت الخاص بالعداد، عداد الدفع المسبقتقديم تفاصيل حول كيفية عمل
 عداد الدفع المسبق(الضرر ، وما إلى ذلك )تدريب أولي ��تخدام 

ii.  بشكل مفصلتعليمات مكتوبة  با�ضافة الى ستخدام العدادا دليلتوزيع . 
iii.  التركيبويتم الرد على أسئلتهم قبل يوم المسسبق المشتركين لعداد الدفع  لتأكيد فهم. 
iv.  تركيبيفضلون يوم  المشتركينوما إذا كان أي من   التركيبقبل أسبوعين من مواعيد تركيب العداد لشرح جدول  

 (حاجتهم حسبمختلف )على 
v.  التركيبقبل يوم  العدادعلى تركيب  موافقتهمالصعبين / المخالفين المحتملين والحصول على  المشتركينلتحديد. 

 

 ( 18)صفحة إعداد البيانات ا��زمة وحساب النسبة الفواتير و جبايةمراقبة نسبة  -5

هذا النشاط هو حساب نسبة  ة   الجبايةالغرض الرئيسي من  على أساس شهري لغرض المراقبة. تساعد المراقبة إدارة خدم
ذها لتحسين  الجبايةعلى حالة نسبة   دقيقةقاء نظرة في إل المشتركين ودائرة المياه والصرف الصحي  والخطوات التي يجب اتخا

 لمناطق معينة. أوالنسبة للمدينة بأكملها 

 

 ( 22)صفحة  أسلوب سلسحملة التحصيل.  -6

ن هذا النشاط هو���تراب من المدينين ، وخاصة  الذين لديهم إمدادات مياه جيدة على مدار الساعة   المشتركينالغرض م
فواتيرهم ولديهم مبلغ كبير من الديون. يعتمد النشاط على نهج سهل   تسديد عن يمتنعونوطوال أيام ا��بوع ، والذين ا

التزام  . هناك حاجة إلى عدة جلسات متابعة لضمان وضع خطة تسوية إذا لزم ا�مر او طلب المشتركون ذلكللتحصيل ويمكن 
 بالدفع.  المشترك

 

 (26)الصفحة  أنشطة ا��قات العامة  -7

ة المختلفة. ويتضمن أيضًا خطوات إعداد واستخدام مواد   يوفر الدليل الخطوات العامة �عداد وتنفيذ أنشطة الع�قات العام
مثل استخدام  بالجبايةمتعلقة ��نشطة الالمشتركين في دائرة المياه والصرف الصحي ال����العامة والتعاون مع قسم خدمة 

 المثقلين بالديون. الشمتركينتذكيرات الرسائل القصيرة 
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 دليل فحص العدادات الصفرية وعدادت قراءات ا����دنى )بأسلوب سلس(  (1
 

 خطوات التنفيذ

 .��عداد والتخطيط1
 .اختيار وإعداد منطقة الزيارة للحد ا���من القراءة.1

قائمة مشتركين القراءات الصفرية والحد ا�دنى من قاعدة بيانات الشامل للمنطقة المحددة وتصفيتها وفقًا لما يلي  . استخراج 2

 قبل ا�نتقال إلى الموقع: 

 حالة المبنى )على سبيل المثال تحت ا�نشاء( ؛ إذا كان تحت ا�نشا�����ة للزيارة.  -أ

ها الحد ا���حالة إمدادات المياه ؛ ���ة  - ب  للزيارة إذا كانت المنطقة ��تحتوي على إمدادات المياه أو لدي

 فئة ا��تخدام )مثل التجارية( ، إلخ. - ت

 . إعداد جدول الزيارة ، أعضاء الفريق ، وسيلة التنقل ، المواد ال��مة.3

 أعضاء الفريق المقترح: رئيس قسم خدمات المشتركين وفريق الدعم الفني.  -أ

 قترح: الفتة الصباحية أيام ا��بوع عندما يكون من المتوقع تواجد المشتركين في منازلهم. الوقت الم - ب

 . الوثائق المصاحبة للزيارة: 4

ة المشتركين الذين تمت تصفيتهم بما في ذلك ا����قم عداد المياه وا������راءة الشهر الماضي. -أ  قائم

 نسخة مطبوعة من قراءات العام الماضي.  - ب

ن هذا الخطاب.طلب خطا - ت  ب / نموذج لتغيير العداد بحلول الموعد النهائي المحدد ؛ وتحتفظ البلدية بنسخة م

نموذج إشعار إذا تم أخذ العدا�����ح المجاني البسيط )في غضون يوم واحد( بواسطة طاقم البلدية في يوم الزيارة  - ث

هذا ا�شعار.  إذا وافق المشترك ؛ وتحتفظ البلدية بنسخة من 

لم يوافق المشترك على تسليم عد������ح المجاني اذا كان بس����ل يوم واحد فيجب تسليم المشترك اشعارا  إذا - ج

ن هذا  باليد يلزمه باحضار عداده الى دائرة المياه والصرف الصحي ����ح في موعد محدد وتحتفظ البلدية بنسخة م

 ا�شعار.

ها إلىالى المشترك وبلغه بموع محدد لسداد  في حالة وجود قراءة خاطئة ، قم بإعداد ال - ح فاتورة الجديدة يدويًا وسلم

 الفاتورة.

 خريطة منطقة الزيارة مع مواقع المشتركين )مواقع عدادات المياه( - خ

 . إعداد شخص )أشخاص( للمتابعة:5

 فريق عمل مقترح: فريق عمل مخصص للمتابعة: -أ

سه: زيارة للمتابعة ا��لى للتحقق مما إذا تم إ��ح العداد أو تغييره بعد  في حالة مطالبة المشترك بتغيير / إ��ح العداد بنف

هائية ستتم إحالة المشترك إلى الدائرة القانونية بالبلدية  أسبوعين. إذا لم يتم إ��ه / تغييره. إذا لم يتم إ��ه في المتابعة الن

 لى ذلك.���ذ مزيد من ا��راءات مثل ا��تخدام غير القانوني ، وما إ
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في حالة ما إذا كانت طواقم البلدية قد أخذت عداد المشترك في نفس اليوم ��راء تغييرات طفيفة ؛ تتم المتابعة قسم  - ب

 الصيانة �كمال ا��راء في يوم واحد.

في حالة طلب من المشترك إحضار العداد إلى المياه والصرف الصح�����ح اذا كان بسيطا، فيجب المتابعة بعد   - ت

ه الرسالة الثانية كتحذير   أسبوع واحد ، بعد الموعد النهائي المحدد إذا لم يحضر المشترك الى  الدائرة. فيجب تسليم

هائي جديد لمدة أسبوعين. وفي المتابعة الثانية في غضون أسبوعين ، إذا لم يقم المشترك باحضار عداد المياه  بموعد ن

هائي الجديد ستتم إحالة ا لمشترك إلى الدائرة القانونية في البلدية ���ذ إجراءات أخرى مثل بحلول الموعد الن

 ا��تخدام غير القانوني ، إلخ. 

في حالة القراءة الخائة تتم المتابعة بعد أسبوعين للتأكد من دفع المشترك للفاتورة الجديدة. إذا لم يكن كذلك ، قم بإحالة   - ث

 المشترك إلى وحدة الجباية لمزيد من المتابعة. 

 ب توثيق وتسجيل جميع المتابعات. يج - ج

 . يوم الزيارة 2
 . الهدف: فحص العدادات وحالة العدادات1

. السياسة: سياسة سلسة لمناقشة الوضع القائم مع المشترك وشرح سبب الزيارة ، والنتائج ، ومناقشة ما ستفعله البلدية وما 2

 يجب على المشترك فعله.

 اب. الطريقة: زيارات من الباب إلى الب3

 . فحص العداد وقراءته. 4

ة المشتركين التي تمت زيارتها وحالة العداد وأسباب الحد ا���من القراءة. واحتفظ بال���ت للمتابعة مع  5 . احتفظ بقائم

 المشتركين في كل حالة على حدة.

ة: 6  . اتخاذ ا��راءات ا��م

 قم بإ��ح العداد بواسطة الفني ، إن أمكن في الموقع -أ

دائرة المياه والصرف الصحي والعودة في غضون اليوم ، إذا   العداد ليتم إص�حه للمشك�ت البسيطة مجانًا فيأخذ  - ب

 WWDوافق المشترك. إذا لم يكن موافقًا ، فحدد موعداً نهائيًا وبحلول الموعد يجب على المشترك إحضار عداده إلى 

 �����ذا كان طفيفا بشكل مجاني.

 لى العميل لتغيير العداد إذا لم يتم إ��ه بواسطة طواقم البلدية بموعد نهائي محدد تسليم رسالة طلب إ - ت

 تقدير فرق ا��ت����صدار فاتورة يدوية في الموقع في حالة القراءة الخاطئة. - ث
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 . بعد الزيارة 3
 . وضع اللمسات ا��يرة على ال�����لحا�ت المسجلة.1

ة المشتركين للمتا2 بعة ا�ولى التي فيها أخذ العداد في يوم الزيارة وتم إص�حه مجانًا في الدائرة وسيتم إعادة تثبيته  . إعداد قائم

 في اليوم التالي. اتخذ إجراءات فورية إذا فشلت الطواقم بإ���لعداد �عادة تركيبه.

 في دائرة المياه. . إعداد قائمة للمشتركين للمتابعة ا��ى الذين طلب منهم إحضار العدا������ح 3

ة المشتركين للمتابعة ا�ولى الذين طلُب منهم تغيير عداداتهم بحلول موعد نهائي. 4  . إعداد قائم

 . تحديث القراءات الجديدة على الشامل في حالة القراءات الخاطئة.5

 . تحديث المدفوعات ، وأرقام الهاتف أو أي معلومات أخرى مثل رقم عداد المياه،على الشامل. 6

 المتابعة ��لى بعد أسبوعين. السياسة: سياسة سلسة عن طريق زيارة / استدعاء كمتابعة أوتذكير.

 . تحقق من اقسام دائرة المياه ا��رى إذا أحضر المشتركون عداداته�����ح. 7

 . زيارة الع���لذين طلب منهم تغيير عداداتهم قبل الموعد النهائي.8

 قراءات الجديدة على الشامل في حالة القراءات الخاطئة. . متابعة إذا تم تحديث ال9

ة المشتركين للمتابعة الثانية.10  . تسجيل الردود وإعداد قائم

 في حالة فشل المتابعة ا�ولى. النهج: أكثر حزما  -المتابعة الثانية بعد أسبوعين آخرين 

 م�����يم إشعار خطي جديد بالموعد النهائي للمشترك. 

 زيارة العم�ء الذين طلب منهم تغيير عداداتهم قبل الموعد النهائي ؛ إذا لم يكن كذلك ، أرسل تحذيرًا. 11

 رسالة مع موعد نهائي جديد.

 المتابعة الثالثة في حالة عدم الرد بعد ا��ار:  

ة المشتركين لل دائرة القانونية لمزيد من  السياسة: في حالة عدم وجود إجراءات متخذة من قبل المشتركين، قم بإعداد قائم

 ا��راءات.
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 مشترك 15عينة تم تطبيقها على 

ة المشتركين  نشاط تحسين خدم

 فحص القراءات الصفرية 

 

 الخطة 

 

 

 مشترك  15عينة في منطقة مراح سعد تم ��لها  فحص 

 من أصحاب القراءات الصفرية 

 

 

 

 

 

 

  :زيارات ميدانية  المشتركين

MM/DD/YY 

 ا�جراءات المناسبةسياسة سلسة لفحص الصفرية والح���نى وا�سباب ، واتخاذ  ���وب أو السياسة

  الفريق / التنقل وال���� 

المشتركون الذين تمت     الفريق

 زيارتهم / يوم 

هام أخرى  الوثائق ا��زمة م

أعضاء  

 الفريق

البلدية: رئيس قسم خدمات 

المشتركين، موظفو خدمات  

 المشتركين، فني 

يعتمد على المنطقة 

وعدد المشتركين 

 المستهدفين

بيانات  تحديث أي 

 وجدت

 ( خريطة1

 ( القراءات السابقة2

 ( طلب خطي 3

 ( اخر فاتورة4

 حسب الحاجة  الموا��ت
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 عينة����ار الخطي نموذج  

 

 عينة: تسجيل البيانات 

 

 عينة: ا�جراءات المتخذة

 

No. HC.ID
Customer 

Name
Mobile No. REGION

1st Visit 

date for 

Avg.  

consumption

Last 

Reading 

Current 

reading
 Reasons Comments

1 W4259 xxxxxxxx Marah Saad 22-10-19 0 1084 1084 The house is not inhabited, closed

2 W9979 xxxxxxxx Marah Saad 22-10-19 0 15 15 The house is closed,the meter not exist

3 W2511 xxxxxxxx xxxxxxx Marah Saad 22-10-19 0 1349 1349 The meter does not count , broken

4 W8143 xxxxxxxx xxxxxxx Marah Saad 22-10-19 0 1496 1496 The meter does not count , broken

5 W6441 xxxxxxxx xxxxxxx Marah Saad 22-10-19 6 3099 3099 The house is not inhabited, closed

6 W7864 xxxxxxxx Marah Saad 22-10-19 2 1139 1139 Water is not reach

7 W4938 xxxxxxxx Marah Saad 22-10-19 13 334 334 Water is not reach Low pressure

8 W10417 xxxxxxxx xxxxxxx Marah Saad 22-10-19 0 30 30 The meter does not count , broken

9 W10815 xxxxxxxx Marah Saad 22-10-19 3 15 15 Water is not reach

10 W8839 xxxxxxxx xxxxxxx Marah Saad 22-10-19 2 491 491 The meter does not count , broken High pressure

11 W9904 xxxxxxxx Marah Saad 22-10-19 0 63 63 The house is not inhabited, closed

12 W6673 xxxxxxxx Marah Saad 18-11-19 0 838 838 The meter does not count, broken

13 W6639 xxxxxxxx Marah Saad 18-11-19 0 1451 1453 Water is not reach

14 W900183 xxxxxxxx Marah Saad 18-11-19 0 1203 1203 The meter does not count, broken

15 W7609 xxxxxxxx Marah Saad 18-11-19 0 675 676 Consume minimum Tariff

2nd Follow Up

No. HC.ID Customer Name
2nd visit date (with official 

letter for replacement)
CSS Team members

Call for 

reminding 

Action was taken by 

CSS

Replacemen

t date
1 W4259 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad

2 W9979 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad

3 W2511 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad Meter replacement 31-10-19

4 W8143 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad 02-11-19 Meter replacement 03-11-19

5 W6441 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad

6 W7864 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad

7 W4938 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad

8 W10417 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad 02-11-19 Meter replacement 03-11-19

9 W10815 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad

10 W8839 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad Meter replacement 29-10-19

11 W9904 xxxxxxxx 28-10-19 Mr. Shareef & Mr. Imad

12 W6673 xxxxxxxx 28-11-19 Mr. Omar & Mr. Imad 09-12-19 Meter replacement 19-12-19

13 W6639 xxxxxxxx 28-11-19 Mr. Omar & Mr. Imad

14 W900183xxxxxxxx 28-11-19 Mr. Omar & Mr. Imad Meter replacement 09-12-19

15 W7609 xxxxxxxx 28-11-19 Mr. Omar & Mr. Imad

1st Follow Up 3rd follow Up
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 دليل التعامل مع الو�� غير القانونية  (2
 

 خطوات التنفيذ 

 ا�عداد والتخطيط - أ

 قانونية. غير  وجود و��ت. قم بإعداد منطقة الزيارة لفحص 1

ة المشتركين. استخراج 2  من قاعدة بيانات الشامل للمنطقة المختارة. قائم

 النقل.طرق . وضع جدول الزيارة ، وأعضاء الفريق ، و3

 قسم خدمات المشتركين با�ضافة لفنيين.أ( أعضاء الفريق المقترح: موظفو 

 ب( الوقت المقترح: صباح أيام ا��بوع. 

 للزيارات:  . الوثائق المصاحبة4

ة   بما في ذلك ا����قم عداد المياه ورقم ا��تراك. المشتركينأ( قائم

 )مواقع عدادات المياه(  المشتركينب( خريطة منطقة الزيارة مع مواقع 

 للزيارة:  . المعدات المصاحبة5

 أ( كامي���تقاط الصور لتوثيق الحا����القانونية. 

 ل غير قانوني.في حالة العثور على اتصا  المشترك��الة عداد   عدة فني مياهب( 

 ج( بعض التركيبات ������بيب أو مصدر المياه في حالة ا�ستخدام غير المشروع.

 

 يوم الزيارة وا�جراءات المتخذة في نفس اليوم.  -ب

 : للتحقق مما إذا كان هناك أي استخدام غير قانوني في المنطقة المحددة.الهدف. 1

 )مواقع عدادات المياه(  كينالمشتر. خريطة منطقة الزيارة مع مواقع 2

 . تحقق من ا�تصال إذا كان قانونيًا أو غير قانوني.3

 . �������بيب أو مصدر المياه في حالة ا��تخدام غير القانوني. 4

 .لتوثيق الحالة . التقاط بعض ال����تصال غير القانوني والموقع بشكل عام5

 

 ج. بعد الزيارات 

 ( بملء تقرير ا��تخدام غير القانوني في المكتب بعد الزيارة وتوقيعه. خدمات المشتركين . يقوم الزائر )موظفو1

 )ا��ت���والفواتير( للسنوات الماضية.  المشتركين. استخراج بيانات 2

 .القانونيدينار كعقوب���تخدام غير  1000ووضع  القانوني. تقدير فرق ا��ت���من بداية ا��تخدام غير 3
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 . رئيس دائرة المياه والصرف الصحي. إرسال المستندات ا��يرة مع الصور إلى 4

على التقرير ويرسله مباشرة إلى الوحدة القانونية في بلدية جنين ويوصي باتخاذ   دائرة المياه والصرف الصحي. يوافق رئيس 5
 إجراءات صارمة وسريعة. 

 . إذا رفض العميل الرد أو التعاون ، ستقوم الوحدة القانونية بنقل ملف العميل إلى المحكمة لمزيد من ا��راءات.6

 نموذج: تقرير ضبط ا��تخدام الغير قانوني 

 

 

ها    عينة لو��ت غير قانونية قام قسم خدمات المشتركين باكتشاف
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 لعدادات الدفع المسبق دليل الفحص العشوائي  (3
 

 خطوات التنفيذ

 أ.��عداد والتخطيط

 . تحديد منطقة الزيارة للفحص العشوائي1

ة المشتركين من قاعدة بيانات الشامل للمنطقة المختارة.2  . استخراج قائم

 . وضع جدول الزيارة ، وأعضاء الفريق ، والنقل.3

ة  -أ  المشتركين، وفريق الدعم الفنيأعضاء الفريق المقترح: موظفو خدم
 الوقت المقترح: صباح أيام ا��بوع عندما يكون من المتوقع وجود المشتركين في المنزل - ب

 . الوثائق المصاحبة:4

ة.  -أ ة المشتركين بما في ذلك ا��م ورقم عداد المياه ورقم ا��تراك وتاريخ آخر تهم  قائم
ة المراجعة والتي تشمل ما ي - ب  لي للفحص:نسخة مطبوعة من قائم

i. �� وضع العداد بشكل عام )يعمل بشكل جيد أم 
ii.  .صندوق العداد 
iii. .محابس العداد 
iv. .تاريخ آخر شحنة للعداد، في حال كانت آخر شحنة من وقت طويل على الزائر معرفة ا�سباب 
v.  .ختم صندوق العداد 
vi. .تفعيل نظام لورا 
)في غضون يوم واحد( بواسطة طواقم البلدية في يوم الزيارة  نموذج إشعار إذا تم أخذ العدا�����ح المجاني البسيط  - ت

 ، إذا وافق المشترك؛ وعلى الموظف ا��تفاظ بنسخة من ا�شعار.
ه إشعار بموعد نهائي ��ضار عداد الدفع المسبق  - ث إذا لم يوافق المشترك على تسليم العدا�������يجب تسليم

جراء ا���ح بحلول الموعد النهائي المحدد ؛ على موظف البلدية أن  الخاص به الى دائرة المياه والصرف الصحي �
 يحتفظ بنسخة من ا���� 

 خريطة منطقة الزيارة مع مواقع المشتركين )مواقع عدادات المياه( - ج

 . تعيين موظف للمتابعة5

 فريق العمل المقترح: فريق عمل مخصص للمتابعة: -أ
عداد المشترك في نفس ال�������نة طفيفة  في يوم واحد وإعادة تركيب  في حالة ما إذا كانت البلدية قد أخذت  - ب

 العداد. 
هائ�����ح الطفيف ، يجب أن تتابع تاريخ   - ت في حالة طلب من المشترك إحضار العداد إلى دائرة المياه بموعد ن

الصح�����ح، فيجب تسليم   التسليم للموعد النهائي المحدد. إذا لم يقم المشترك بزيارة دائرة المياه والصرف
الرسالة الثانية كتحذير مع موعد نهائي جديد لمدة أسبوعين. في المتابعة الثاني���ل أسبوعين ، إذا لم يتم إ��ح 

عداد المشترك بحلول الموعد النهائي الجديد ، فسيتم إحالة العميل إلى البلدية ���ذ مزيد من ا��راءات مثل  
 نوني ، وما إلى ذلك. ا��تخدام غير القا

 يجب توثيق وتسجيل جميع المتابعات.  - ث

 ب. يوم الزيارة 

 . الهدف: فحص العدادات وحالة العدادات مسبقة الدفع بشكل عام.6
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ا هي 7 . السياسة: اسلوب سلس لمناقشة الوضع مع المشترك. شرح سبب الزيارة ، والنتائج ، ومناقشة ما ستفعله البلدية وم
 مسؤولية المشترك. 

 . الطريقة: زيارات للمنازل 8

 . افحص العداد واقرأه. 9

ة المراجعة بعد التحقق من جميع العناصر. 10  . ا�� قائم

ة: 11  . اتخاذ ا��راءات ا��م

 قم بإ��ح العداد بواسطة الفني ، إن أمكن ، على الموقع  -أ
حي والعودة في غضون يوم واحد إذا  أخذ العداد ليتم إص�حه للمشك�ت البسيطة مجانًا في دائرة المياه والصرف الص - ب

وافق المشترك. إذا لم يكن موافقًا ، فحدد موعداً نهائيًا و بحلول الموعد يجب على المشترك إحضار العداد إلى دائرة  
 المياه والصرف الصحي ���ه.

 ج. بعد الزيارات 

ة المراجعة. 12 هاء من ال���ت على ورقة قائم  . ا�نت

ة المشتركين للمتابعة والذين تم است�م العداد الخاص بهم في يوم الزيارة ليتم إص�حه مجانًا في دائرة المياه . قم بإعداد  13 قائم
 وإعادة تركيبه في اليوم التالي. اتخذ إجراءات فورية في حال عدم استجابة المشترك

 ات المشتركين إن وجد.. إعداد قائمة بالمشتركين الذين يحتاجون إلى إجراء من قبل رئيس قسم خدم14

 

 عينة

 المشتركين اتأنشطة تحسين خدم

 وائي لعداد الدفع المسبق شالفحص الع

 

  تاريخ الزيارة عدد المشتركين الكلي
MM/DD/YY 

 أسلوب سلس ومرن مع المشترك لفحص عداد الدفع المسبق بشكل دوري ا���ب
  الفريق / ال���� 

عدد المشتركين في    الفريق
  اليوم

هام اخرى الوثائق المصاحبة  م
 للزيارة 

موظفو قسم خدمات   أعضاء الفريق 
 المشتركين 

يعتمد على المنطقة 
المستهدفة ووجود 

 المشتركين في المنازل

تحديث أي بيانات جديده  
ها على  يتم اكتشاف

 برنامج الشامل

 . خريطة1
ة المشتركين 2  . قائم
. نموذج أسعار  3

��ذ او ا��ح 
 العداد 

. قائمة فحص 4
 العداد 

 حسب المطلوب  وسيلة التنقل
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 مشترك يمتلكون  15لفحص  عينة: شارع الناصرة

 عداد دفع مسبق.

 

 

 

 

 

 

 

 

 

 

 

 

ة الفحص للمشتركين أع��  عينة: تسجيل قائم

 

 

 

Meter #
Date of 

Check Box ValvesCharged
Lora 

Activate
SealingRegion Notes

W10002 Dec-19 k k k k k NSt

W10153 Dec-19 k k k k Issue NSt

W10167 Dec-19 k k No k Issue NSt No water

W10199 Dec-19 k k k k k NSt

W10443 Dec-19 Issue k k k Issue NSt

W10466 Dec-19 k k k k Issue NSt

W10490 Dec-19 k k k k k NSt

W1105 Dec-19 k k No k k NSt No water

W1204 Dec-19 k k No k Issue NSt Abounded house

W208 Dec-19 k k k k k NSt

W3490 Dec-19 k k k k k NSt

W4244 Dec-19 k k No k k NSt Private well

W4622 Dec-19 k k k k k NSt

W4694 Dec-19 k k k k k NSt

W5406 Dec-19 k k k k k NSt

W5458 Dec-19 k k k k k NSt

W5463 Dec-19 k k k k k NSt

W5498 Dec-19 k k k k Issue NSt
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ها بالتقرير الى رئيس قسم خدمات المشتركين   عينة لتوثيق بيانات �����راج
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 دليل الزيارات����بيانات ما قبل تركيب عدادات الدفع المسبق  (4
 

 خطوات التنفيذ
 
 . �����لتخطيط 1

 . قم باختيار منطقة الزيارة لتركيب عدادات الدفع المسبق.1
ة المشتركين من قاعدة بيانات الشامل للمنطقة المختارة. 2  . استخراج وتحضير قائم
 CDS. إعداد خريطة ورقية لمنطقة الزيارة باستخدام خريطة نظم المعلومات الجغرافية لنشاط 3
ة.  . إعداد نموذج ا��تبيان ومواد ����ت العامة بما في ذلك كتيب عدادات الدفع المسبق ، وموقع4  مراكز الشحن ووقت الخدم
ة ، مثل كتيب 5  الشحن )الوقت / الجدول الزمني(.، ومراكز  PPWM. إعداد مواد ����ت العام
 . إعداد جدول الزيارة ، أعضاء الفريق ، طريقة التنقل، واي مواد أخرى: 6

ة.  أ( أعضاء الفريق المقترح: موظفو ����ت العام
 ب( الوقت المقترح: الفترة الصباحية أيام ا��بوع عندما يكون من المتوقع تواجد المشتركين في منازلهم.

 ��مة للزيارات: . الوثائق ا7
ة المشتركين بما في ذلك ا����قم عداد المياه ورقم ا��تراك.  أ( قائم

ة.  PPWMب( نسخة ورقية من نموذج ا��تبيان ومواد ����ت العامة بما في ذلك كتيب   ، مواقع مراكز الشحن ووقت الخدم
 (. ج( خريطة منطقة الزيارة مع مواقع المشتركين )مواقع عدادات المياه

 
 ( 1. خطة ما قبل التركيب: استبيان ما قبل التركيب )النموذج 2

 لشرح تركيب عدادات الدفع المسبق عن طريق الزيارات من الباب إلى الباب. 1
 .PPWM���تماع إلى رأي المشترك أو توقعاته بشأن جدول / وقت / يوم تركيب عداد الدفع المسبق 2
 قع صعوبة اقناعهم بالتركيب والحصول على موافقتهم با��ماع قبل يوم التركيب. . تحديد المشتركين الذين من المتو3

ها على نظام المعلومات الجغرافية  ها وتسجيل ها GISسيتم نسخ البيانات التي تم جمع على قاعدة البيانات الخاصة ببلدية  وتخزي
 جنين.

 
 ( 2)النموذج  PPWM: قائمة مراجعة تعليمات PPWMتدريب الع��ء ا�ولي على ا��خدام السليم لـ  3. 

 ، وعملية الشحن ، والحفاظ على التقارير ، إلخ. PPWM. لتقديم تفاصيل حول كيفية عمل عداد الدفع المسبق 1
 . لتوزيع أدلة ا��تخدام ذات الصلة مع التعليمات المكتوبة المفصلة. 2
 . للتأكد من أن الع��ء يفهمون الية عمل عداد الدفع المسبق ويتم الرد على أسئلتهم قبل يوم التركيب.3

 م��ة:
ها )النموذج  PPWMيجب أن ي��فريق تركيب عدادت الدفع المسبق  هائية للعدادات قبل استبدال ( في نفس يوم  3القراءات الن

 التركيب. 
 

 ( 4، سيتم إجراء استبيان ما بعد التثبيت )النموذج  PPWMبعد أشهر قليلة من تثبيت  ※

. وسيكون فريق منفصل يتم تنظيمه ��اء ا��تبيان من قبل  PPWMمن أجل تقييم رضا المشتركين عن عداد الدفع المسبق 
 ٪ من المشتركين في تلك المنطقة. 30
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 فترة العمل ، حجم العمل ، فريق العمل ، وتعيين الموظفين 
 2والنموذج  1��تمارة لملء ا

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ساعة  0.5الوقت المق����تبيان قبل التثبيت لكل عميل:  الوقت ا�����م العمل
 الفريق / التنقل 
هام أخرى مشترك / يوم    أعضاء الفريق  م

فريق رقم 
1 

ة : 1  2( موظفو قسم ����ت العام
 موظفين 

  8إلى  6من 
 عم��

صباحًا  10من (
بعد   2حتى 

 )الظهر

في  2و  1التدريب ا��لي ، وملء ا��تمارتين 
الميدان ، والتقاط الصور ، وتحديد المشتركين 

 الغائبين / غير المتقبلين �عادة الزيارات

فريق رقم 
2 

ة : 2  2( موظفو قسم ����ت العام
 موظفين 

  8إلى  6من 
 عم��

صباحًا  10من (
بعد   2حتى 

 )الظهر

في  2و  1وملء ا��تمارتين التدريب ا��ي ، 
الميدان ، والتقاط الصور ، وتحديد المشتركين 

 الغائبين / غير المتقبلين �عادة الزيارات

مدخل 
 البيانات 

ة   24 -18 مساعد لموظف ����ت العام
 استمارة يوميا 

(8am to 
4pm) 

إدخال البيانات في نظم المعلومات الجغرافية ،  
 الصور ، جدولة البيانات.المسح الضوئي ، حفظ 

 سيارة البلدية الموا��ت والتنقل
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       (                                        1)  Team #    …………………     

..... ................             ................................................................         ………………………………………………………             

                            ……………………………………………    ........................            

………………………………………………………………………… 

                   ............................................:          …………………………………………………… 

 

1                       
1         

 
                                                             .  

     ⃝       ⃝              :             ⃝             ⃝                 ⃝          
 
                 ⃝      ⃝ 

1.2                                                                                   
                ⃝                  ⃝                ⃝                            ⃝ 
                

 

 

2                   .  
2.1                                            

           :        ⃝   ⃝           ⃝ 
              :      ⃝   ⃝           ⃝ 

                 :        ⃝  ⃝            ⃝ 
       :                                                             

  :             1.                                         . 2                       3                                                                   .. 4)       
       

              : 1                     2 .                                                                    3.              
                   1 :                                                     . 2                       ,                     

         . 2                                       
                 3          .  

2.2                                                                                                                         
          
           

                                    ⃝                      ⃝ 
 

3.             
3.1                            

               
.              :              ⃝                ⃝                   ⃝                    ⃝                ⃝  

           .                   
 
   :             ⃝         ⃝ 

 

4.                                   
※          :                                                                                                     

4.1                                                                         ⃝      ⃝  

4.2                        ※                      
                   ⃝                  ⃝                   ⃝       ⃝ 

 

5.                                          
5.1                                             

                 
               ⃝            ⃝               ⃝               ⃝                   ⃝                 ⃝             ⃝       ⃝ 

  

6 .        
6.1                                                   
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  الفريق ....................... 
ذ  )    قائمة ارشادات عداد المياه مسبق الدفع   (2نمو

  

................................................................  تاري  التركيب \ ��تبدال 

..............................................................   رقم المشترك \ رقم البيت 

     ⃝ حليمة السعدية    ⃝  الشرقية   الحي :

............................................................  ........ العنوان داخل الحي 

......................................................  .............. اسم صاحب العداد 

....................................................... .............رقم   العداد الجديد

.......................................................................  هاتف المشترك 

 

 

 

 

 تم إ�����ترك :

 1  كيف يعمل ، وأجزائهو العداد مسبق الدفع مقدمة عن نوع 

 2  تعرفة المياه وملكية العداد 

 3 كيفية استخدام العداد وشحن الرصيد 

 4  كيف تحافظ على العداد من الكسر او سوء���تخدام 

 5 الرصيد المتوفر ل����������� 

ة   6 كيف تعيد شحن البطاق

 7 اين تبلغ اذا��ظت أي كسر في عداد الدفع المسبق للمياه او خلل مصنعي  

 8 ماذا تفعل اذا ضاعت بطاقة العداد او سرقت  

 9 نظام الشكاوى على موقع البلدية���كتروني والمحادثة المباشرة )�يف شات (

هور التقدم بطلب للحصول على خدمات مختلفة في  10  مركز خدمات الجم

 11 تمت ���بة على اسئلة المشترك ��رى 

 

 

مة المياه  و  تحسين ادارة خد مشر
 في بلدية جنين 

 فريق المس  
 ���..............................: 

 المسمى الو يفي:
 ....................................... 

 

اس  
ر   :........................................................المشت

........... 
 التوقيع 
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 دليل حساب نسبة الجباية  (5
 

 خطوات التنفيذ
غالبًا ما يتم حساب نسبة التحصيل للمدينة بأكملها. ومع ذلك ، بناءً على الغرض والنسب التفصيلية لمجموعات معينة من  

ن هناك نسب   المشتركين هداف التحليل الشهري لنسبة  جباية، ستكو   الجبايةلمجموعات عديدة. في حالة بلدية جنين ، كانت أ
دها في البداية. على النحو التالي وتحتاج إلى جمع البي  انات وإعدا

 
 

 المنطقة 
 العدادات العادية  عدادات الدفع المسبق  المجموع الكلي 

 بدون ديون مع ديون بدون ديون مع ديون بدون ديون مع ديون
       المدينة

       مناطق الدراسة 
 
 
 تحضير وإعداد البيانات .أ

 
 كل المدينة )لجميع المشتركين(.  جباية (1
 
 :مشتركي العدادات العادية ) الميكانيكية(من  (أ

ها  .1 استخراج  بيانات المشتركين لكل المدينة من برنامج الشامل للشهر الذي تريد حساب نسبة الجباية له والتي تم إدخال
 .(MBS)بواسطة نظام الفوترة المحمول 

ة المقبو .2 ة المقبوض مع الديون وقيم ة هي مبالغ الفواتير وقيم  .ض بدون ديونالبيانات المطلوب
 .بيانات تنكات المياه لجميع مشتركين المدينة لنفس الشهر )من برنامج الشامل( .3
 
 :PPWMمشتركي الدفع المسبق  ( ب
 استخراج  بيانات المشتركين لكل المدينة من برنامج الدفع المسبق للشهر الذي تريد حساب نسبة الجباية له.  .1
ة هي إجمالي مبالغ الشحنات مع .2  .مبالغ خصم الديون والشحنات بدون مبلغ الديون البيانات المطلوب
 
 :مناطق الدراسة أو أي منطقة فرعية أخرى  (2
 
 :من مشتركي العدادات العادية ) الميكانيكية( (أ

استخراج بيانات المشتركين للمنطقة المستهدفة من برنامج الشامل للشهر الذي تريد حساب نسبة التحصيل فيه يدويًا أو   .1
 (GIS)عن طريق برنامج نظم المعلومات الجغرافية 

 .م��ة: يجب عليك تحضير ملف ا�كسل على نظم المعلومات الجغرافية للمنطقة المستهدفة
ة هي م .2  .بالغ الفواتير والدفع بالديون والدفع بدون ديونالبيانات المطلوب
 
 :PPWMمشتركي الدفع المسبق  ( ب
يدويًا أو عن   للشهر الذي تريد حساب نسبة التحصيل فيه استخرج بيانات المشتركين للمنطقة المستهدفة من برنامج الشامل (1

 . (GIS)عن طريق برنامج نظم المعلومات الجغرافية 
ة هي مبالغ (2  .الفواتير والدفع بالديون والدفع بدون ديون البيانات المطلوب
 

 :ب. تحضير واعداد جداول الحسابات
 

 :إعداد جدول الحساب الذي يتضمن ا�عمدة التالية .1
 

ة الى الفواتير من قبل مشتركي العدادات الميكانيكية ومشتركي الدفع المسبق  -أ( فاتورة شهر  سنة. ب( إجمالي الفواتير )مقسم
ة الى المقبوضات من المشتركين العاديين ومن مشتركي الدفع المسبق   با�ضافة للتنكات(. ج( المقبوضات شاملة للديون )مقسم
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ة الى المقبوضات من المشتركين العاديين ومن با�ضافة للمقبوضات من التنكا ت(. د( المقبوضات بدون الديون )مقسم
ت. هـ( نسبة الجباية مع الديون. و( نسبة الجباية بدون ديون. ز( نسبة  مشتركي الدفع المسبق با�ضافة للمقبوضات من التنكا

 .جباية الديون فقط
 

 ج. العمليات الحسابية: 
 . كل المدينة:1

 نسبة الجباية مع الديونأ. 

 الدفع المسبق حساب إجمالي الفواتير أو المبيعات للشهر المطلوب )فواتير مشتركي العدادات الميكانيكية، وفواتير (1
( حساب إجمالي ما تم تحصيله بما في ذلك الديون )من قبل مشتركي العدادات الميكانيكية ، من قبل مشتركي  2والتنكات(. 

 .( يقسم إجمالي ما تم تحصيله مع الديون على إجمالي الفواتير)المبيعات(3تنكات(. وال الدفع المسبق

م��ة: يجب عليك إزالة مبلغ الدين المقتطع من مشتركين عداد الدفع المسبق من عمود المقبوضات مع الدين الذي يتم 
 استخراجه من برنامج الشامل. 

 :ب. نسبة الجباية بدون ديون

من قبل مشتركي العدادات الميكانيكية ، من قبل إجمالي المقبوضات بدون االديون أي قبوضات الفواتير الحالية )حساب  ( 1
 .يقسم إجمالي ما تم تحصيله بدون الديون على إجمالي الفواتير)المبيعات(( 2(. والتنكات مشتركي الدفع المسبق

 ج. نسبة تحصيل الديون فقط:

ها نسبة الجباية بدون الديون )أنسبة الجباية مع الديون مطر  ب(. -وحا من

 

 . مناطق الدراسة أو أي منطقة فرعية أخرى: 2

 أ. نسبة الجباية مع الديون

( احسب إجمالي الفواتير لعم�ء المنطقة )يدويًا أو من خ�ل ا�نضمام إلى ملف ا�كسل المستخرج من الشامل او على  1
ولمشتركي الدفع المسبق اما عن طريق فرز ملف ا�كسل المستخرج من برنامج الدفع المسبق نظام المعلومات الجغرافية 

( حساب إجمالي ما تم تحصيله بما في ذلك الديون للمنطقة المستهدفة ))يدويًا  2 او عن طريق نظم المعلومات الجغرافية(.
افية ولمشتركي الدفع المسبق اما عن طريق م�����ف ا�كسل المستخرج من الشامل او على نظام المعلومات الجغر

( يقسم إجمالي ما تم  3فرز ملف ا�كسل المستخرج من برنامج الدفع المسبق او عن طريق نظم المعلومات الجغرافية(. 
 .تحصيله مع الديون على إجمالي الفواتير)المبيعات(

المسبق من عمود المقبوضات مع الدين الذي يتم م��ة: يجب عليك إزالة مبلغ الدين المقتطع من مشتركين عداد الدفع 
 استخراجه من برنامج الشامل. 

 :ب. نسبة الجباية بدون ديون

( حساب إجمالي ما تم تحصيله بدون الديون للمنطقة المستهدفة )يدويًا من خ�ل ملف ا�كسل المستخرج من الشامل او 1
ما عن طريق فرز ملف ا�كسل المستخرج من برنامج الدفع على نظام المعلومات الجغرافية ولمشتركي الدفع المسبق ا

( يقسم إجمالي ما تم تحصيله بدون الديون على إجمالي 2المسبق او عن طريق نظم المعلومات الجغرافية(. 
 .الفواتير)المبيعات(

 ج. نسبة تحصيل الديون فقط:
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ها نسبة الجباية بدون الديون )أ  .(ب-نسبة الجباية مع الديون مطروحا من

 

ة ظات هام ��: 

كل سنة، لذلك   12��يقوم رنامج الشامل بتفصيل المقبوضات الى مقبوضات حالية ومقبوضات كلية )مع ديون( لشهر  (1
قمنا باستحداث طريقة تقديرية لحساب المقبوضات الحالية لهذا الشهر عن طريق اخذ معدل نسبة المقبوضات الكلية من  

 ابقة لكل سنة.الس 11اجمالي الفوا����هر ال 
أصبحت المبالغ المفوترة والمبالغ المقبوضة تحسب لنفس الشهر بعد ان   MBSبعد استحداث نظام الفوترة المحمول  (2

 كانت المبالغ المجبية تحسب لفواتير الشهر السابق قبل نظام الفوترة المحمول.
 

 2019لعام  لمدينة جنين  الجبايةنسبة عينة ل

 عن كل شهر شامل الديون وبدون ديون

 العدادات الميكانيكية ومشتركي  الدفع المسبق لمشتركين

 
 

 عينة تحليل نسب التحصيل للديون بدون ديون 
 والمبلغ المحصل مقابل )ج( مع دين وبدون دين )د(
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 )باسلوب سلس(  دليل���ت الجباية الميداينة (6
 

 خطوات التنفيذ
 
 . ��عداد والتخطيط1

 . إعداد وتحضير منطقة الزيارة حسب فئات المشتركين.1
 دورة مياه و��يدفعون.  24/7أ( المدينون الذين لديهم 

 الجيدة إلى حد ما.ج( المدينون مع إمدادات المياه 
 د( المدينون بمديونيات عالية.

ة. 2  . إعداد جدول الزيارة ، أعضاء الفريق ، النقل ، المواد ��زم
 أ( أعضاء الفريق المقترح: رئيس وحدة الجباية ، جابي المنطقة ، الفني

 ب( الوقت المقترح: أيام السبت وبعد أيام صرف الراتب الشهري. 
 زيارة: . الوثائق المصاحبة لل3

مهم ، ورقم عداد المياه ، ورقم  ة المشتركين المدينين بما في ذلك اس أ( قائم
 ا�شتراك ، ومبلغ الدين ، وقراءة العداد ا��يرة ، وآخر دفعة. 

ب( نسخة مطبوعة من تاريخ الدفع في العامين أو ال��ثة أعوام الماضية  
 مطبوعة من الشامل.
 ج( الفاتورة ا��يرة. 

قة الزيارة مع مواقع المشتركين )مواقع عداد المياه( د( خريطة لمنط
 معنونة بمعرف المنزل أو رقم عداد المياه

 هـ( إيصا�ت دفع عندما يدفع الع��ء نقداً في يوم الزيارة. 
 . تحديد شخص )أشخاص( للمتابعة:4

أ( عضو فريق مقترح: موظف تم تعيينه خصيصًا للمتابعة ا�ولى بعد 
والمتابعة الثانية عن طريق إرسال إشعار مع الموعد النهائي  أسبوعين ، 

، والمتابعة الثالث����ل إعداد قائمة بالمشتركين الذين ��يدفعون 
ة.   ���ذ إجراءات أخرى مثل إجراءات قانونية عن طريق المحكم

  ب( الوقت المقترح: اتصل في أي ����ل ساعات عمل البلدية.
 
 . يوم الزيارة 2

 السياسة: سياسة سلسة لمطالبة المشترك بدفع المبلغ المستحق نقداً أو بشيكات متعددة.  .5
 . الطريقة: زيارات من الباب إلى الباب.6
ها ، والمبلغ الذي تم جمعه من كل مشترك ، واحتفظ بم���ت للمتابعة مع 7 . احتفظ ب��ظة للمنازل التي تمت زيارت

 أرقام الهواتف.
هاتف للمتابعة ا��لى.. احتفظ بقائم8  ة من المشتركين الذين لم يدفعوا/ الذين دفعوا جزئيا برقم ال
 . قم بتحديث خريطة مواقع المشتركين الذين تمت زيارتهم إذا لزم ا���9
 

 . بعد الزيارات 3
ها والمبلغ الذي تم جمعه من كل عميل وا�10 حتفاظ  . وضع اللمسات ا��يرة على سجل المنازل التي تمت زيارت

 ب���ت للمتابعة مع أرقام الهواتف
 . إعداد قائمة ع��ء للمتابعة ا��ى والذين وعدوا بالدفع 11
. تحديث المدفوعات وأرقام الهاتف أو أي معلومات أخرى للمشتركين مثل رقم عداد المياه ، وما إلى ذلك على الشامل.  12

 . GISات الجغرافية إذا أمكن ، سجل ال�����ي الشامل ونظم المعلوم
 
ة هاتفية كمتابعة أو تذكير    المتابعة ��لى بعد أسبوعين إضافيين. النهج: أسلوب سلس عن طريق مكالم

 . تحقق من الشامل للحصول على أي تحديثات في الدفع من قبل الع���لذين قالوا أنهم سيدفعون.13

عينة لموقع للمشركين اصحاب المديونية المرتفعة 
م إمدادات مياه جيدة  في شارع  15نابلس ) ولديه

  مشترك(
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ة هاتفية كتذكير. . في حالة عدم وجود مدفوعات ، تابع مع العميل عن 14  طريق مكالم
ة الع��ء للمتابعة الثانية.15  . تسجيل الردود وإعداد قائم

 
ا���ب: أكثر صرامة م�����يم إشعار خطي مع   المتابعة الثانية في حالة عدم الرد / الدفع بعد أسبوعين إضافيين: 

 الموعد النهائي للدفع. 
. تحقق من الشامل للحصول على أي تحديثات في حال الدفع من قبل المشتركين الذين قالوا أنهم سيدفعون في المتابعة 16

 ا��لى.
هائي للدفع. . في حالة عدم وجود مدفوعات ، قم بإعداد إشعار وإرساله إلى العميل مع م17  وعد ن

 
ة.المتابعة الثالثة في حالة عدم الرد / الدفع بعد ا��ار  ����وب: تقديم البيانات الى البلدية ��راءات المحكم

 . تحقق من الشامل �ية تحديثات في الدفع من قبل الع��ء للمتابعة الثانية.18
ة المشتركين للبلد19  ية لمزيد من ا��راءات. في حالة عدم الدفع ، قم بإعداد قائم

 
 عينة: الخطة المقترحة 

 

 .ا�شعار: أسلوب ودي وسلس للطلب من المشترك بدفع المبلغ المستحق نقدًا أو بشيكات متعددة أو عن طريق تثبيت عداد دفع مسبق نموذج
 إخطار لتسوية مالية لدى دائرة المياه والصرف الصحي  

 

 ا����������������� عزيزي مشترك المياه: ......................                         رقم 

 

دائرة المياه والصرف الصحي,  وعليه   -نعلمك انه فد ترصد في ذمتك مبلغ وقدره )                       ( لدى بلدية جنين 
وذلك   بقجدولة الد�����ل نظام تركيب عداد الدفع المسنخطركم  بضرورة مراجعة بلدية جنين لدفع المبالغ المستحقة أو 

هذا ا�خطار وخ�ف ذلك سنضطر آسفين اللجوء للجهات القانونية والقضائية   خ�ل خمسة عشر يوماً من تاريخ تبلغك 
 المختصة  . 

 م2020تحريراً بتاريخ :          /          /   

 مع تحيات بلدية جنين،                                                                                                                             

           رئيس بلدية جنين

 فايز فارس السعدي 

 زيارات ميدانية  اجمالي المشتركين الذين تمت زيارتهم
 

 أسلوب سلس وودي مع المشترك للدفع النقدي او عن طريق شيكات متعددة ا���ب والسياسة
  الفريق / التنقل والموا��ت

هام اخرى عدد المشتركين / يوم  الفريق ة م  الوثائق ا��م

أعضاء  
 الفريق

موظف وحدة الجباية، موظف خدمات  
 مشتركين، جابي المنطقة

تحديث أي  عدد المشتركين لكل يوم 
بيانات موجودة  

على الشامل  
 GISوال 

 ( خريطة1
( الدفعات 2

 ا��يرة 
 ( اخر فاتورة3

 سيارة البلدية )خدمات المشتركين( الموا��ت والتنقل

هم بدفع المشتركين التزام مع   فواتير
 تحسين من البلدية ستتمكن المستحقة

ها تقوم التي خدماتال للمواطنين  بتوفير  
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 المشتركين الذين تمت زيارتهم با��افة ا�ى ��حظات يوم الزيارة عينة بقائمة 

 

 . عينة لسجل المشتركين للمتابعة: المتابعة ا�ولى والثانية والثالثة

 

 

 

No. Owne_NameHC_ID 1st Reminder 2nd Reminder 3rd Reminder (by 

Delivering a written notice)

Customer 

Payments

Notes

1 xxxxxxxx W6236 15-12-19 18-01-20 27-01-20

2 xxxxxxxx W6272 15-12-19 18-01-20 27-01-20 1252.88

3 xxxxxxxx W9520 15-12-19 18-01-20 27-01-20

4 xxxxxxxx W8947 15-12-19 18-01-20 27-01-20 The customer requested PPWM 

5 xxxxxxxx W7406 15-12-19 18-01-20 27-01-20

6 xxxxxxxx W6826 15-12-19 18-01-20 27-01-20

7 xxxxxxxx W8240 15-12-19 18-01-20 27-01-20 Zero Reading (being followed up by CSS)

8 xxxxxxxx  W1445 15-12-19 18-01-20 27-01-20 Will make a deal and  requested PPWM 

with 50% debt recovery

9 xxxxxxxx W3283 15-12-19 18-01-20 27-01-20 Requested PPWM

10 xxxxxxxx W3392 15-12-19 18-01-20 27-01-20

11 xxxxxxxx W7077 15-12-19 18-01-20 27-01-20 1000 Abcentee customer

12 xxxxxxxx W3574 04-01-20 18-01-20 27-01-20

13 xxxxxxxx W900151 04-01-20 18-01-20 27-01-20

14 xxxxxxxx W6432 04-01-20 18-01-20 27-01-20

15 xxxxxxxx W4611 04-01-20 18-01-20 27-01-20

2252.88Total

No. Owne_Name HC_ID REGION Last 

Bill/NIS

Total 

Debt/NIS

Visit_date Mobile 

No.
Customer 

Impresion

1 xxxxxxxx W6236 Nablus St. 98.16 2398.28 04-12-19 xxxxx Negative
2 xxxxxxxx W6272 Nablus St. 23.56 2427.16 04-12-19 Positive
3 xxxxxxxx W9520 Nablus St. 23 919 04-12-19 Positive
4 xxxxxxxx W8947 Nablus St. 15497.8 16436.14 04-12-19 xxxxx Positive

5 xxxxxxxx W7406 Nablus St. 23.56 11102.7 04-12-19 xxxxx Positive
6 xxxxxxxx W6826 Nablus St. 24.56 4280.94 04-12-19 xxxxx Positive
7 xxxxxxxx W8240 Nablus St. 23.56 554.44 04-12-19 xxxxx Positive

8 xxxxxxxx  W1445 Nablus St. 233.68 39760.5 04-12-19 xxxxx Positive

9 xxxxxxxx W3283 Nablus St. 54.6 3758.34 04-12-19 xxxxx Positive
10 xxxxxxxx W3392 Nablus St. 24.06 3361.24 04-12-19 Positive
11 xxxxxxxx W7077 Nablus St. 281.7 7921.46 04-12-19 xxxxx Positive

12 xxxxxxxx W3574 Nablus St. 30.4 5762.61 04-01-20 xxxxx Positive
13 xxxxxxxx W900151 Nablus St. 23.56 7488.98 04-01-20 xxxxx Positive
14 xxxxxxxx W6432 Nablus St. 23.56 1845.09 04-01-20 xxxxx Positive
15 xxxxxxxx W4611 Nablus St. 25.06 4840.91 04-01-20 xxxxx Positive

16410.82 112857.79Total
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 أنشطة ال��� العامة دليل  (7
 

 خطوات التنفيذ 

هور: . حم��رفع الوعي العام عند 1  الجم

 ا�عداد والتخطيط

 . تحديد منطقة الزيارة المستهد����نشاط لرفع الوعي العام. 1

ة المشتركين من قاعدة بيانات الشامل للمنطقة المختارة.2  . استخراج قائم

 . إعداد خريطة مطبوعة للمنطقة المستهدفة باستخدام برنامج نظم المعلومات الجغرافية.3

ة المطلوبة. إعداد مواد ����4  ت العام

 . إعداد جدول الزيارة ، أعضاء الفريق ، النقل ، وأي مواد اخرى5

ة.  أ( أعضاء الفريق المقترح: موظفو ����ت العام

 ب( الوقت المقترح: صباح أيام ا��بوع عندما يكون من المتوقع وجود المشتركين في المنزل

 . الوثائق المصاحبة6

ة   المشتركين بما في ذلك ا����قم عداد المياه ورقم ا��تراك.أ( قائم

 ب( نسخة مطبوعة من خريطة المنطقة المستهدفة مع مواقع المشتركين )مواقع عداد المياه(

ض هذه النشاطات هي المناسبات الرسمية وا�����مثل عيد الم��د 7 . من ا���ت الموصى بها لممارسة بع
 رض وما إلى ذلك(.عيد الفطر ويوم ا�

 

 . منشورات وسائل التواصل ا�جتماعي: 2

أهداف وغايات المنشور )إشعارات البلدية وأنشطة البلدية وطلب  أ( حدد 
 دفع الفواتير وما إلى ذلك(

ب( إعداد توقيت الجدول الزمني ، وأعضاء الفريق ، ونوع المواد التي يتم 
ها.  استخدام

ة ، في بعض الحا��� أعضاء الفريق المقترحون: موظفو ا ���ت العام
 يوُصى بمصمم خارجي في حالة طلب تصميم لبعض المواد الترويجية.

ة المطلوبة باستخدام برنامج التصميم مثل  ج( إعداد مواد ����ت العام
Photoshop  وAdobe premiere pro  أوCamtasia studio  أو

 برامج أخرى مماثلة:

هدافك )أنشطة البلدية أو المناسبات  . إعداد التصميم 1 المناسب لمطابقة أ
 الخاصة على سبيل المثال( مع مراعاة ا��اص المستهدفين.

. في حالة استخدام الفيديوكمادة ��نية: يجب أن تكون المدة مناسبة للموضوع ويوصى بأن تكون قصيرة قدر  2
 ا�مكان.

ة إعداد منشو رات خاصة �نشطة البلدية والمناسبات الدينية أو أي أحداث  د( يجب على موظفي ����ت العام
 أخرى. 
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 . الرسائل النصية التذكيرية للمطالبة بمستحقات البلدية: 3

 أ. ا�عداد والتخطيط

ها. 1  ( سيتم استخدام تذكير الرسائل القصيرة للمدينة بأكمل

م هواتف المشتركين في المنطقة المختارة. )بواسطة موظفي2 ة أو موظفي قم خدمات  ( اجمع أرقا ����ت العام
 المشتركين( 

ة المشتركين المدينين من قاعدة بيانات الشامل بالتعاون مع قسم خدمات المشتركين.3  ( استخراج قائم

هاتف. 4 ة إكسل تحتوي على اسم المشترك ورقم ال  ( إعداد قائم

 ( قم بإعداد الجدول الزمني ، أعضاء الفريق.5

ة المشتركين أو موظفو القسم. أ( أعضاء الفريق المق  ترح: موظفو ����ت العامة ورئيس قسم خدم

 ب( الوقت المقترح: شهريًا بعد مرتبات الموظفين.

 . استخدام مستخدم خاص لبلدية جنين على موقع جوال )شركة اتصا�ت( ���ل الرسائل القصيرة.6

 فين. أ( إنشاء مجموعة على المو����كتروني للمشتركين المستهد

 في النموذج المناسب.  excelب( قم بتحميل ملف 

 ج( إرسال الرسائل القصيرة للشهر المطلوب.

هذا التذكير. 7 ة المشتركين بعد كل شهر للتحقق من المشتركين الذين قاموا بالدفع أوالرد على  . قم بتحديث قائم
 )هذه النقطة ستكون بالتعاون مع قسم خدمات المشتركين. 

أشهر )ربع سنوي( عن طريق رسم بياني يوضح مدى تأثر  3التحقق من فعالية تذكير الرسائل القصيرة كل . 8
هذه الرسائل.  دفعات المشتركين بعد استقبال 

ة إلى الوحدة  9 . اتخاذ ا��راءات ا��مة مع المشتركين الذين لم يستجبوا لتذكير الرسائل القصيرة. )انقل القائم
 إجراءات أكثر صرامة(. القانونية ���ذ 

 

 فعالية ارسال الرسائل على دفعات المشتركينعينة:                                                       عينة: مستخدم بلدية جنين على موقع جوال
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Mobile Billing System vs. Current Billing System of Jenin Municipality 
 
After months of discussions in 2018 and 2019 improvement of meter reading and billing, Jenin 
Municipality reviewed the two options of 1) introduction of MBS Or 2) improvement of the current 
system. The table lists advantages of the use of MBS and also challenges if JM keeps the current system 
but improve. With JM approved MBS and selected ALIsra Company as the MBS provider and lunched 
the system in early 2020. Below table provides a recording of the activities.  
 
1) Situation review; background on meter reading issues 
 
1. The faulty meters or misused meters- reported by meter readers- are not recorded on the customer 
database and thus kept on paper and not time for the Customer Service section to follow up.  
2. Possibility of human errors in recording the readings and entering data in AlShamel.  
3. Paper base procedure of meter reading recording and reporting, also billing.  
4. The billing process is separate from reading and is done after the reading data is collected. This 
consumes some days for preparing the bills (five days per month). Bills are delivered for the last month 
usage. With use of MBS, however, the bills can be issued for the same month of reading at the spot 
with no need to be processed at the back office.   
5. Manual data entry of water meter reading in monthly bases for 8,500 customers. 
6. Cost of 8,500 bill papers and printing every month and the time it takes.  
7. Some meters are hard to reach to be read. 
2) Options to address the above issues by  
A) Use of MBS or  
B) Improve the currently practiced procedure for meter reading 
 
Comparison of the two: 
 
A) Use of MBS 
 
Giving that MBS is as accurate as the current paper-based meter reading, it also has the following 
benefits:  
1) Reads meter, calculates, prints and issues, and delivers the same month bill on the site and on the day 
of reading thus no need to present the bill next month;  
2) All data is transferred real time to AlShamel through integration between the two systems and thus 
no need for manually hand-writing the read data and then entering the data in AlShamel. 
3) Payment can be received on-site so readers are also collectors. 
4) Motivates JM to upscale its workflows to develop assessment/evaluation tools to regularly monitor 
and process the collected and reported data and issues; MBS can support efficient procedure and 
supervision, paperless, errorless, and timesaving procedure for meter reading/billing both onsite and 
back-office. 
5) Generates reports and analysis data 
6) Strengthens inventory of customer data by adding photos of the water meters (faulty, hard to reach, 
etc), and by digitally recording customer’s comments or complaints on the system; can be followed up. 
7) Updates or removes possible errors in the current customer database within the first few months 
without a need for any surveys (due to additional information collection by the device i.e phone number, 
water meter number, customers residential status/names, records the meter status.). After that, the 
customer data is constantly updated every month.  
8) Improves financial management and customer management; Less manual post processing; Consumer 
billing details are mobile by the supervisor on a daily base and viewable real-time in online mode. 
9) Saves on bill papers and printing due to the use of small paper roll and printing device.  
10) Able to read hard to reach meters within few meters using the meter bar code. 
11) Debt recovery can be set up and included in bill issuance. 
12) Requires less technical support due to its simplicity, is compatible with the existing customer 
database and accounting software (AlShamel), user friendly software and universally available 
technology; easy to adapt; has potential of being integrated with PPWM or GIS in the future  
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13) Preferred by the meter readers for convenient and easier collection of the meter data; motivates 
readers. 
 
14)  Cost-Time benefits of MBS  
(Please refer to the attached document for details) 
1. JM could save 13,020 NIS annually and 60 days for eliminating bill preparation and printing  
2. JM could save 26,952 NIS annually and 234 days for eliminating entering the monthly meter reading 
data in Al Shamel every month  
3. JM could save 13,992 NIS annually on paper and printing ink  
Total expense saving: 53,964 NIS per year (about 15,000 USD with 1USD=3.6 NIS as of October 30, 
2018) 
Total workday saving: 294 days would be free for the 4 employees of the Customer Service section 
a) Giving above cost-time benefit calculations, the proposed MBS’s cost could be fully recovered in the 
first year.  
b) It should be also noted that the freed workdays could be utilized for conducting other productive 
customer service activities i.e. follow up with reports on faulty, hard to reach, or misused meters by 
meter readers, scanning and attaching customer various application forms to AlShamel database, 
develop assessment/evaluation tools to regularly monitor and process the collected and reported data 
and issues, address any customer complaints, etc. 
 
 

Some information for cost benefit of MBS 
 
1. The monthly hours Khaled spends on preparing and printing the bills; 
 
Mr. Khaled needs full five days monthly to preparing and printing the bills and one day before for 
calculation  
 
4700(NIS/month/cap) * 6(days) / 26(days/month) = 1,085(NIS/month) 
 
2. The hours Abdul Karim, Sharif and Omar spend on entering meter readings in Al Shamel 
(by each person, per day, per week, and total per month). 
 
※ Total customers who need meter reading are 6,650 (excluding the upcoming 1,850 PPWM users 
through the Project who will not need to be read.  
 
There is no fix hours and numbers but the average is : 
 

 
They need 16 days to finish the entering data by working 3 hours a day, but if they concentrate only in 
the entering they finish in 10 days  
 
Salary of each employee per hour: 3000(NIS/month)/26d/6h=19.2NIS/h 
Cost of data entering work for 3 hours for 13 days for each employee=19.2NIS*3h*13d= 748.8NIS 
Total pay for the three employees: 748.8NIS*3=2,246.4NIS 
 
3. The cost of paper and printing ink per month for bills. Estimate is OK. 

Entering meter 
readings daily by 
each employee  

Time required 
daily 

Total daily  Total  

170 Customers   3 hours  170 Customers * 3 
Employees  = 510 
Customers  

6650 customers 
/510 customers 
daily = 13 days  
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Customers Service Section print 80.000 bills each 6 months, it’s costing 7000 NIS, costing per month 
1166 NIS 
 

Cost Saving Effect in Total: 1,085 + 2,246 + 1,166 = 4,497NIS/month = 53,964NIS/year  

 
 
B) Keep the current system but improve 
 
To improve, the followings should be taken into consideration: 
1) Motivational sachem is needed for meter readers and collectors. 
2) Since everything is paper base, there will be a need to constantly manually check and update water 
meter data, customer database on different sources; archived data, monthly water meter reading 
documents, AlShamel, and accounting system. 
3) Improvement requires efficient coordination, monitoring, cooperation, supervisor, motivation, and 
time/staff.  
4) Time-consuming improvement which requires high level of commitment among all involved staff 
from different levels in both customer service section and bill collection section 
5) No guaranty if the improvement is maintainable. 
 
3) Problems remain even after lunching MBS 
 
Even with MBS, there will be a need for other solutions such as meter replacement, PPWM, PR 
activities, readers/collectors motivational schemes, PalPay, bill collection improvement, etc.) 
 
1. Some customers may still refuse to pay onsite. 
2. Error in typing the correct paid amount and thus issuing incorrect receipts.  
3. Since the meter is not replaced, customers still complain about their meters counting air.  
4. No meter replacement so readings only reflect the read number of the water including possible air 

counts. 
5. Some customers may not open the door so reader has to re-visit.    

 
4) Problems remain even after improving current situation without MBS 
 
1. Meter readers may not return to read absent customers and just estimate offsite. Because date&time 
of reading is not supervised, and readers paths are not tracked by supervisor. 
2. Customers may refuse to pay onsite.  
3. Readers may estimate readings offsite since they can see the last readings.  
4. Since the meter is not replaced, customers still complain about their meters counting air. 
5. Reading/collection is on paper and manual, so it is time consuming and chance of human 
unintentional and intentional errors remain. 
6. No meter replacement so readings may reflect the reading with possible air counts. 
7. Some customers may not open the door.    
 
5) Two price offers on the MBS, specifications, advantages, disadvantages 
 
A) By the AlIsra Company and  
B) By the Expert’s Company  
 
Comparison of the two: 
 
A) AlIsra Company’s MBS 
 
The same company that provides AlShamel to JM 
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Specifications of AlIsra’s MBS: 
 
1. Meters, subscriptions, citizens, and everything related to meters, including coordinates of the meter 
location, are defined, the location of meter coordinates is taken and linked to the meter serial number 
and saved in Alshamel system. 
2. How the mobile billing system works: 
Data transfer from Alshamel to the device for each collector; Registration of the collector location when 
readings are entered from the device and compare them with coordinates in Alshamel System; Collector 
is linked to a certain number of customers so that collector read the meters which belong to him only, 
and he can receive payment from customers who belong to him only. 
3. This system works online and offline, if there is direct contact to the main system the data is uploaded 
directly to main server, if there is no contact to the main server, transactions are saved on the device, 
and upload them to the server if the connection is available. 
4. Integration between the device on the site and AlShamel system for data exchange 
5. User name and password for each collector and give collector authorization to work on mobile billing 
system 
6. Searches for customers manually or according to neighborhood and customers appear on screen in 
two ways by barcode or GPS and municipality can chose which way. 
7. The system works offline and online.  
8. There are two ways for reading: GPS and barcode. 
9. Readers or collector are not authorized to modify saved data. Only the admin can do it. 
 
Advantage of AlIsra’s MBS 
 

• Ensures reading all meters 
• Reduction in billing cost  
• Paperless operation 
• Easy and actual readings and recording 
• Customer satisfaction  
• Detecting and reporting onsite of faulty meters and absent customers 
• Debts can be included in bill 
• Consumer billing details are mobile by the supervisor on a daily base. 
• Customer database can be manually uploaded/exported daily in each mobile device for readings 

if not integrated with the AlShamel and accounting system. 
• The water meter XY location feature ensures that reader reaches water meter location for 

reading.  
• Reduces reader/collector’s commuting trips to work because the readers become collectors 

once print the bills and no need to return for collection.  
• Can be integrated with AlShamel and other accounting system.  
• Ensure that the invoice reaches subscribers. 
• Reading/collection is paperless so it saves time and chance of human unintentional and 

intentional errors drops to almost zero. 
• Readers can report faulty meters on the system and take photos.  

 
Disadvantages of AlIsra’s MBS 
 

• Meter XY position detection, at time of reading, may need good satellite signals by the reading 
device/tablet otherwise the reader needs to enter water meter number manually to open and 
view the customer page and to enter the reading.   

• No experience integrating with AlShamel but it is the same company that owns AlShamel thus 
they may work it around. 

• No experience integrating with PPWM. 
 
Price Offer of AlIsral’s MBS:  
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Offer details: 
Time to complete: 3-5 weeks  
Price offer: Total 8,722  
1) Installation on 7 devices: 3,657 USD (*not includes mobile phones) 
2) Hardware- mobile printer: “Zabra ZQ520”; 5,040 USD, and Paper roll thermal; 25 USD 
Term of payment: Cash upon agreement sign 
After sale support and maintenance: 1 year free warranty 
Separate offer for 7 Samsung tablets from local store in Jenin: Alnejah T&T Center: 
  
Each tablet: 800 NIS 
Total for 7 tablets: 5,600 NIS= 1,550 USD 
Samsung Galaxy Tab 3 Lite, Model: SM-T110, RAM: 1 GB, Flash memory: 8GB, Card slote (32GB), 
Screen: 7 inch LCD, Android: 4.2, CPU: 1.2GHz, WIFI: 802.11B/g/n, Camera: 2.0mp, Bluetooth: 
A2DP, Battery 3600 mAh 
 
B) EXPERTS Company’s MBS 
 

The company offers IT services, consultancy, and solution provider; based in Palestine; experience in 
providing billing software to NEDCO, JEDCO, HEPCO, SELCO, PWA, PEA, Nablus Municipality, 
Bethlehem Water/Sewerage Authority Salfeet Municipality, Albireh Municipality.  
 
Specifications of EXPERT’s MBS 
 

1. The App can be installed on Android Mobiles 
2. Onsite reading with date& time  
3. Onsite bill calculation, issuance, print, and payment collection 
4. Multiple payment options 
5. Electronic transactions 
6. Compatible with the latest smart phones, hand held units 
7. Scans meters barcode labels 
8. View customer/meter details 
9. Searches customer by barcode, service meter, reference, etc. 
10. Provides detail view of customer and all his information. 
11. Readers or collector are not authorized to modify saved data. Only the admin can do it. 
12. Warnings for high/low readings 
13. Report generation 
14. Online communication with back office 
15. Offline work possible 
16. Apply reading validation rules 
17. Data security against loss. 
18. Photo option as attachment. 
 
Advantages of EXPERT’s MBS 
 

• Ensures reading all meters 
• Tracking meter readers on reading paths, date& time 
• Reduction in billing cost  
• Paperless operation 
• Easy and actual readings and recording 
• Customer satisfaction due to multiple payment options if used 
• Detecting and reporting onsite of faulty meters and absent customers 
• Debts can be included in bill 
• Consumer billing details are mobile by the supervisor on a daily base. 
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• Customer database can be manually uploaded/exported daily in each mobile device for readings 
if not integrated with the AlShamel and accounting system. 

• It can work/integrate with all sorts of PPWM systems. 
• Reduces reader/collector’s commuting trips to work because the readers become collectors 

once print the bills and no need to return for collection.  
• Ensure that the invoice reaches subscribers.  
• Reading/collection is paperless so it saves time and chance of human unintentional and 

intentional errors drops to almost zero. 
• Readers can report faulty meters on the system and take photos. 

 
Disadvantages of EXPERT’s MBS 

• Experts company needs JM’s customer database to be provided in their formatted templates to 
be migrated into the new system. JM has not yet reviewed this template format and not 
evaluated possible challenges. This might need the rival AlIsral’s cooperation and cost some.  

• Experts company needs cooperation of the rival AlIsraa company to integrate this system with 
JM’s AlIsra-based AlShamel accounting system. This might cost extra. 

• JM needs to plan and label every meter with special barcode and enter to the system. 
• If not labeled, the reader needs to enter water meter number manually to open and view the 

customer page and to enter the reading.   
• No experience integrating with AlShamel 
• No experience integrating with PPWM.  

 
Price offer of EXPERT’s MBS 
 
Time to complete: Only mobile billing system: Two weeks without integration 
Cost: Total 17,000  
1) Installation on Maximum 7 Android mobile devices: 14,000 USD 
2) Hardware- mobile printer: “Zabra ZQ520”, Bluetooth, with charger, battery, clip and CD drive: 5 
devices: each 600 USD; total: 3,000 USD  
Term of payment: 50% upon issuing the P.O 
40% after implementation completion  
10% after Go-Live and final acceptance 
After sale support and maintenance: 
3 months free support included.  
20% of total price will be applied for annual after sale support and maintenance 
 
5 mobiles  
Each mobile: 350 USD 
Total= 1,750 USD  
Five Samsung J7 Pro 
 
6) Discussions among JM and opinions over selection of the two systems 
 
1) JET’s opinion favors EXPERT’s MBS after reviewing the two offers and specifications, strengths 
and drawbacks. 
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AlIsra Company 

Strength Drawbacks 
1) Some experience with mobile billing system 
2) Already provides AlShamel to the municipality 
and the accounting system so no problem with 
integration 
3) Expansive working experience with JM 
4) Cheaper price offer 

1) Restricted term of payment 
2) Limited experience of integration with 
PPWM 
 

 
EXPERTS Company 
Strength Drawbacks 
1) More experience with mobile billing system 
2) Provided more information on the MBS once 
requested so more cooperative professionally 
3) Better terms of payment 
4) Mobile billing system includes more functions 

1) No experience with integration with other 
systems including AlShamel 
2) No work experience with JM 
3) Higher price offer  

 
2) JM’s opinion favors MBS and the AlIsra company after reviewing the two offers and specifications, 
strengths and drawbacks. JM approves selection of AlIsra company’s MBS.  
 
JM’s opinion after the meetings: 
Favors MBS by AlIsra Company for the following reasons: 
1) Already provides AlShamel to the municipality and the accounting system so no problem with 
integration. 
2) Expansive working experience with JM 
3) More user-friendly and easy to use program 
4) Cheaper than Experts’ MBS 
Also 7 MBS tablets and printers are needed instead o 15 because:  
1) 5 readers for PPWM areas are excluded.  
2) Since the MBS might decrease the reading/billing time, the reading area could be increased so JM 
decided to start with 7 and purchase the other 3 if needed by their own cost. 
 
City Council members’ opinion after the meeting: 
Approved. 
 
7) Discussion meetings 
 
1) Meeting with Experts Company to present MBS product in February 2018 
Expert Company: Mr. Hamed Hamam, Mohammad Arar, Khalil Tavil  
JICA Experts: Ms. Masouleh, Mr. Mohammad Azmoty 
 
2) Meeting with AlIsra Company to present the MBS product (and other issues with AlShamel) 
on March 25th, 2018 
Expert Company: Omry Bsharat , Nizam Dweekat 
Jenin Municipality: Suheel bu Hammad, Sara Soboh / IT. Ragib Malhees, Khaled Abo Obeid /WD. 
Mutaz Kakban / Water Section Abd Alkareem Kmeel / Clerks Division Samer Omari,Mohammad 
Ali/F.D.Gazi Fisal / Auditor. Ali Abu Ali / Hand Crafts and Industrial Mohammad Musmar, Ahmed 
Asmar / Warehouse Mahmoud Nassar/ PCS 
JICA Experts: Mr sato / Mr Azmoty / Mr Phatta Thapa 
 
3) Meeting with Experts Company to present the MBS product on August 7th, 2018 
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Expert Company: Mr. Hamed Hamam, Mohammad Arar 
Jenin Municipality: Suheel Hammad,Sara Suboh/IT Section. Abd Albaset/ collection Unit. Mohammad 
Ali/Financial Dept. Khaled Abo Obeid, Omar Faza/ Customer Service Section. Mohammad Zubi/PR 
JICA Experts: Mr. M.Azmoty, Ms. Masouleh, Mr.Thapa    
 
4) Meeting with AlIsra Company to present the MBS product on August 5th, 2018 
AlIsra Company: Mr. Nitham Dweekat, Omry Bsharat,  
Jenin Municipality: Suheel Hammad, Sara Suboh/ IT Section. Yazeed Shreem, Abd Albaset/ collection 
Unit. Mohammad Ali/Financial Dept. Khaled Abo Obeid, Omar Faza/ Customer Service Section. 
Mohammad Zubi, Naser Gazal/PR. Mahmoud Nassar/PCS 
JICA Experts: Mr. M.Azmoty, Ms. Masouleh     
 
5) 1st discussion meeting of JM staff to review the MBS proposals and offers on Saturday, Aug 
18th, 2018 
Jenin Municipality: Customer Service Section; Mr. Khaled Abu Obied, Financial Department; Mr. 
Mohammad Ibrahim, PR department; Mohammad Alzubi, IT section; Mr. Suheel Hammad 
JICA Expert: Mr. Mohammad Azmoty 
JM opinion: The C/P agreed with the necessity of the MBS for JM and favored the AlIsra Company as 
the provider for the following reasons:    
1) It is comprehensive, and JM already uses this company’s product. (Mr. Khaled Abo Oboid, head of 
Customer Service) 
1) Already provides AlShamel to the municipality and the accounting system so no problem with 
integration (Mr. Suheel Hammad/ IT section) 
2) Alisraa mobile billing system compatible with the system which is used in the municipality, and it 
will be less expensive, and is suitable for municipal expenses. (Mr. Mohammad Ibrahim/ FD) 
3) It is easier to be linked with the existing system. (Mr. Mohammad Alzoubi/PR Section) 
 
6) 2nd discussion meeting of JM staff to review the MBS proposals and offers on Tuesday, 
November 5th, 2018 
Customer Service Section; Mr. Khaled Abu Obied/ Shareef Zakarneh and Collection Unit; Mr. Yazeed 
Shreem and Mr. Raed Saadeh 
JICA Expert: Ms. Fatemeh Masouleh and Mr. Mohammad Azmoty 
1) Customer Service  
Confirmed importance of MBS, because if JM implement this system, they save money and efforts, and 
more accuracy for meters reading and ensures access to all meters in the city. The customer service 
section has problem in the printer machine, that cause delay in printing of water bills for five days at 
least and cause stops in some other JM’s activities which could be solved by using MBS. 
 Mr. Khaled, the head of customers section, favors the Alisraa system for more easy and data availability 
Mr. Shareef, the staff of customer service, said Expert company has more options, but he agrees that 
Alisraa’s system is more user friendly.  
2) Collection Unit  
Mr. Raed, the collector, encouraged the idea because this system reduces the human error. 
Mr. Yazeed, head of the collection unit, recommended to go with Alisraa company, and that they can 
start with 7 devices in this phase, and check ability to increase the number of devises in the future.   
 
7) Meeting of JM staff with NEDCO- the power company- to learn their experience of MBS-based 
meter reading through meter barcodes, December 5th, 2018 
Customer Service Section; Mr. Shareef Zakarneh and Collection Unit; Mr. Abd Albast Abu Mwees 
NEDCO: Mr. Ryad Lahlouh / IT section, Mahmoud Kelani / Technician 
JICA Expert: Mr. Mohammad Azmoty 
1) Tablet can read barcod through camera, no need for Bluetooth device as Alisraa said. 
2) JM can ask Alisraa to add what we need on the system. 
3) JM can add external memory for tablet and using SIM card if we decide to be online or activate GPS 
if they want to know the route of reader. 
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8)   Meeting with Alisraa and Roggeb Village visit to see how the tablets and MBS work, Sunday  
Jan 19th, 2019 
IT section: Mr, Suheel Hammad, Collection Unit: Mr. Yazeed, Financial Department: Mr. Mohammad 
Ibrahim 
Alisraa: Mr. Husam Dweekat, Mr. Nitham Dweekat Mr. Jamal  
Rogeeb Village: Accountant of council:  Mr.Mamoon Rawajbeh 
JICA Expert: Mr. Mohammad Azmoty 
Alisraa Meeting for Mobil Billing System 
1) They checked the sample of our tablet specification, the specification is very good but they advise to 
use 16 G.B. not 8 , if we use 8 G.B. we should have to be careful to not use any other Application like 
Whatsapp  or facebook  because any new Application takes space and effect on the speed of main 
Application  
2) The others specification is very good  
3) They recommended to use GPS and barcode at the same time, GPS to know the collector path and 
know the meters locations, barcode for more accuracy. 
Rogeeb Village Council – Mobil Billing System 
1) They started this system before two weeks 
2) They updated all data before starting work with M.B.S 
3) The number of customers in this village is 1,400  
4) They work manually: the reader read the meter and enter the reading to the program and make 
calculation and print the bill without using GPS and barcode 
5) When the collector back to the office he transfer data to the server  
6) The last reading is hidden  
7) Received the specification of their tablet 
 
9) Meeting with City Council Members in March 2019. 
JM approved selection of AlIsra MBS. 
 
 
8) Attachments: 
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Meeting with Council members of JM and their decision: 
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Minutes of Meeting 

Meeting With PalPay And Alisraa And Roggeb Village visit  

Date/Time 

Sunday  Jan 19st, 2019  

PalPay – Ramallah 11:00 AM to 12:30 PM 

 Alisraa Company – Nablus  13:45 PM to 15:30 PM 

Rogeeb Village Council – Nablus  15:30 PM to 16:30 PM 

Venue Nablus and Ramallah  

A
tt

en
d

an
ce

 

 

Jenin Municipality: Mr, Suheel Hammad / IT section, Mr. 
Yazeed / Collection Unit, Mohammad Ibrahim / Financial 
Department    

 
PalPay Company: Mr. Shafeeq Bali   

Alisraa: Mr. Husam Dweekat, Mr. Nitham Dweekat Mr. Jamal  

Rogeeb Village: Mr.Mamoon Rawajbeh/ Accountant of 
council   

JICA Experts: Mr. M.Azmoty  

Agenda 

PalPay Service and Mobil Billing System  

 

 

D
o

cu
m

en
ts

  

  
    

 

 

 

Discussed Subjects Recommends  
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PalPay Meeting  

• The number of PalPy centers in the Jenin city and refugee camp are 18  

• There is a possibility to increase these centers to what the municipality needs 

•  PalPay needs API from Alisraa to make integration with Alshamel, API costs  2500 USD, JM/Mr. Yazeed 
suggested to PalPay to  pay API cost and give them two offices belong to the municipality  to use PalPay 
machine, one of them in Hifa street office and second one is downtown office, and PalPay can use all of their 
services like Electricity, Telephone, in addition to water bills (suggestion  under study by PalPay). 

• The percentage of PalPay is 1.25 % of the total amount  

• JM customers can pay at any point in the west bank  belong to PalPay   

• Payment mechanism: a. Total amount: this is mean customer can know the total of debts included current bill 
and he can pay any amount, when data transfer to Alshamel server JM can distribute the payment from the 
latest to the oldest b. customer can pay the current bill and some of debts, but this way needs more 
programming efforts from Alisraa company ( The way of payments under study between Alisraa company and 
PalPay company ) but in the b  option there is minimum of payment is all of current bill. 

• Any transaction transferred online to Alshamel directly   

• JM will match the bank statement with Alshamel statement  

• PalPay will provide the customers an application its name (Bank Mobile) customer can pay through this 
application from his Mobil in his home, and transfer online to the bank and Alshamel direct  

• PalPay has new service it’s name )My Wallet ) if the customer didn’t have bank account can charge this card 
in PalPay station and pay later for any serves  

• PalPay will promote for the service by signboards and posters 

• It takes 3 days to complete the work if everything is available like API, Supermarkets 

• PalPay sent a draft of contract for reading and review  
 
Alisraa Meeting  for Mobil Billing System   

• They checked the sample of our tablet specification, the specification is very good but they advice to use 16 
G.B. not 8 , if we use 8 G.B. we should have to be careful to not use any other Application like Whatsapp   or 
facbooke  because any new Application takes space and effect on the speed of main Application  

• The others specification is very good  

• They recommended to use GPS and barcode at the same time, GPS to know the collector path and know the 
meters locations, barcode for more accuracy. 
 
Rogeeb Village Council – Mobil Billing System 

• They started this system before two weeks 

• They updated all data before starting work with M.B.S 

• The number of customers in this village 1400  

•  They work manually: the reader read the meter and enter the reading to the program and make calculation 
and   print the bill  without using GPS and barcode 

• When the collector back to the office he transfer data to the server  

• The last reading is hidden  

• You can see in below pictures the interface of the M.B.S and printer and specification of their tablet 
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Minutes of Meeting 

Meeting JM Staff 

Date/Time Tuesday  Nov 6st, 2018  1:00PM to 2:20PM 
Venue JM 

A
tte

nd
an

ce
  

Jenin Municipality: Khaled Abu Obied/ Shareef Zakarneh 
Customer Service Section, Yazeed Shreem and Raed Saadeh / 
Collection unit      
JICA Experts : Mr. M.Azmoty, Ms. Masouleh  
 

Agenda 
Mobile Billing System   
 
 

D
oc

um
en

ts
  

  
Discussed Subjects Recommends  

Customer Service  
• Confirm on  importance of M.B.S, because if JM implement this system, they save money and 

efforts, and more accuracy for meters reading  and ensure access to all meters in the city, customer 
service section they  have problem in the printer machine, that cause delay in printing of water bills 
for five days at least. 

•  Mr. Khaled head of customers section with Alisraa system for more easy and data availability 
•  Mr. Shareef said Expert company they have more options, but he has the same idea Alisraa more 

easy.  
 
Collection Unit  
  

•  Mr. Raed / collector, he asked many questions about the benefit of M.BS, he encourages the idea 
because this system reduce the human error, and he asked about some details related to this system  
especially about reading meters and what is the distance which can be read the meters  

• Mr. Yazeed / head of the collection unit, recommended to go with Alisraa company, and they can 
start with 7 devices in this phase, and check ability to increase the number of devises in the future   
 
  

END! 
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Minutes of Meeting 

Meeting JM Staff 

Date/Time Saturday  Aug 18st, 2018  10:00AM to 11:00AM 
Venue JM 

A
tte

nd
an

ce
 

 
Jenin Municipality: Suheel Hammad / IT Section, Khaled Abu 
Obied/ Customer Service Section, Mohammad Ibrahim/FD, 
Mohammad Alzubi/PR Section     
JICA Experts : Mr. M.Azmoty  
 

Agenda 
Mobile Billing System   
 
 

D
oc

um
en

ts 
 

  
 
 
 
 

Discussed Subjects Recommends  
Mr. Suheel Hammad/ IT section  

• Expert’s system is an integrated and is better, but  there is billing system in JM integrated into aLshamel 
system, and going towards Alisraa system is the best choice in terms of integration, With addition of 
what is necessary to the mobile billing system, and develop it to be more suitable for JM. 
Mr. Mohammad Ibrahim/ FD 

• Support Alisraa Mobile billing system, because Alisraa mobile billing system compatible with the 
system which used in the municipality, and it will be less expensive, and is suitable for municipal 
expenses. 
Mr. Mohammad Alzoubi/PR Section  

• With recommendation of IT section to adopt Alisraa mobile billing system, because it’s linked with 
JM system, with the need to develop a mobile billing system according to the need of collectors and 
customer services. 



 

15 
 

Mr. Khaled Abo Oboid/Customer Service  
•  Expert mobile billing system is the best because it is comprehensive, but as that JM used Alshamel 

system we hope these modifications: a. Add the serial number to the system to show the identity of 
customer b. Possibility of photography to show the status of meter if there is any problem c. 
Inclusiveness in obtaining customer  data and add column for barcode and archive to the system d. 
Hide previous readings to ensure no estimation e. modify the system in accordance with work 
mechanism of customer service section  by ensuring readers read the meters and knowing the collector 
reader location f. Document the status of the meter if it is broken or if there are cases of illegal 
connections g. Find out if the quantity of consumption is estimated or real. 

 

Minutes of Meeting 

Meeting with Expert Company  

Date/Time Tuesday   August 7st, 2018  11:00 AM to 1:30 PM 
Venue Jenin Municipality  

A
tte

nd
an

ce
 

Expert Company :Mr. Hamed Hamam, Mohammad Arar,  

 

Jenin Municipality: Suheel Hammad,Sara Suboh/IT Section. 
Abd Albaset/ collection Unit. Mohammad Ali/Financial Dept. 
Khaled Abo Obeid, Omar Faza/ Customer Service Section. 
Mohammad Zubi/PR 
JICA Experts : Mr. M.Azmoty, Ms. Masouleh Mr.Thapa    
 

Agenda 
Mobile Billing System    
 
 

D
oc

um
en

ts 
 

   
 
 
 
 

Discussed Subjects Recommends  
•   Expert company needs API from Alisraa company to implement this system in JM, maybe there is 

some challenge to get API from another company because that consider competition between 
companies   

• It provides on-site data collection, invoicing, payments, inspection, and support to ensure easy and 
reliable operations. It is compatible with the latest smart phones, hand held units 

• Huge reduction in billing cost. 
• Early payment realization. 
• Consumer satisfaction due to multiple payment options. 
• Paper-less operation with complete electronic trail for transactions. 
• Simplified operations management. 
• Scan meters barcode labels, search for customer by barcode, can search in several ways such as 

customer, service, meter, reference and so on, Provides a detailed view of the customer and all his   
information 

• Collect meter reading.  
• Calculate customer bills. It allows to estimate quantities consumed  
• Print bills, calculate and issue bill for the customer with all its items 
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• Collect payments. 
• collector can issue a report on payments, bills, readings, etc.  
• Print receipts. collector can issue bill with all old and new receivables 
• Online Communication.  
• Assign routes for customer location.  
• Download Data to mobile device memory. 
• Bar code scanner with auto search. 
• Ability to sort/search data by different criteria. 
• View customer/meter details. 
• Support multi meter. 
• Apply reading validation rules  
• Meter reading estimation 
• print collection summaries and details. 
• Print meter reading reports. 
• Invoice calculation on the spot. 
• Supports wireless communication. 
• data security against loss. 
• Invoice re-validation on the billing system. 
• View reports for calculation errors.  
• Compatible with the most advanced devices in the field. 
• Fully integrated with Experts Billing Solution, and have the capability to be integrated with other 

systems.  
• How our Mobile Billing Work  
- The app integrate with the main Billing System. 
- The Consumer billing details are pushed to the mobile by the supervisor on a daily base. 
- The Mobile device is used to capture the usage/service data by the field workers. 
- Invoice are printed to the end customer, and payments are accepted.  
- The data is transferred using an internet connection for instant communication to back-office. 
-  

END! 
 
 
 

Minutes of Meeting 

Meeting with AISRAA Company  

Date/Time Wednesday   August 5st, 2018  11:00 AM to 1:30 PM 

Venue Jenin Municipality  

A
tte

nd
an

ce
 

Alisara Company :Mr. Nitham Dweekat, Omry Bsharat,  

 

Jenin Municipality: Suheel Hammad, Sara Suboh/ IT Section. 
Yazeed Shreem, Abd Albaset/ collection Unit. Mohammad 
Ali/Financial Dept. Khaled Abo Obeid, Omar Faza/ Customer 
Service Section. Mohammad Zubi, Naser Gazal/PR. Mahmoud 
Nassar/PCS 
JICA Experts : Mr. M.Azmoty, Ms. Masouleh     
 

Agenda 
Mobile Billing System    
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D
oc

um
en

ts 
 

   
 
 
 
 

Discussed Subjects Recommends  
• Shortcut all steps currently taken by the reader and collector in one step through the mobile billing 

system (meter reading, readings delivery and interring them to Alshamel system, bills issuance, 
bills delivery and collection ) These steps can be done by one step through mobile billing system  

• Make sure that collector has reached and read all the meters, this step help in controlling on the 
water losses  

•  Enables reader to know the status of the meter if it is stopped or damaged or the customer doesn’t 
exist 

• Increase collection rate, after issuing invoice in the site, he can become a collector  through the 
request from customer to pay bill value after he printed out, and no need to back again 

• High accuracy in the amounts which received from customers, after transfer it to accountant 
system in JM 

• Can be give the readers and collectors more duties  
• This system works online and offline, If there is direct contact to the main system the data is 

uploaded directly to main server, if there is no contact to the main server, transactions are saved 
on the device, and upload them to the server if the connection is available 

• Meters, subscriptions, citizens, and everything related to meters, including coordinates of the 
meter location, are defined, the location of meter coordinates is taken and linked to the meter serial 
number and saved in Alshamel system 

• How the mobile billing system works: 
- Data transfer from Alshamel to the device for each collector  
- Registration of the collector location when readings are entered from the device and compare 

them with coordinates in Alshamel System  
- Collector is linked to a certain number of customers so that collector read the meters which 

belong to him only, and he can receive payment from customers who belong to him only 
- Gathering meters readings  
- Issuing customer bill 
- Issuing catch receipt 

• Mobile billing system requirements and operation 
- This system can assists accountant in the municipality to enter meter readings, issuing of bills, 

issuing receipt through collector  
- Al-Shamel system must have a municipal billing item, and active(water and electricity) 
- Definition of customers, collectors and meters to Alshamel system 
- Connection between the device in the site and Alshamel system for data exchange 
- User name and password for each collector and give collector authorization to work on mobile 

billing system 
- The Collector enters username and password and after he login there are three icons appear a. 

Import of data from Alshamel system to the device and select the date and month b. Insert 
readings: the names of customers appear on screen, to enable enter the transactions (inserting 
readings, catch receipt, printing bills, inquiring about the details of the customers) c. 
Searching for customers manually or according to   neighborhood and customers appear on 
screen in two ways by barcode or GPS and municipality can chose which way  

• Transfer Data from device to the server: collector will transfer data for the month to server to close 
it  

END! 
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Minutes of Meeting 

Meeting with Alisraa Company 

Date/Time Sunday  March 25st, 2018  11:00AM to 2:30PM 
Venue  Jenin Municipality / Council Hall  

A
tte

nd
an

ce
 

 

  

Jenin Municipality: Suheel bu Hammad , Sara Soboh / IT. 
Ragib Malhees, Khaled Abo Obeid /WD. Mutaz Kakban / 
Water Section . Abd  Alkareem Kmeel / Clerks Division 
.Samer Omari,Mohammad Ali/F.D.Gazi Fisal / Auditor. Ali 
Abu Ali / Hand  Crafts and Industrial  . Mohammad 
Musmar, Ahmed Asmar / Warehouse . Mahmoud Nassar/ 
PCS 

 
JICA Experts : Mr sato / Mr Azmoty / Mr Phatta Thapa   Alisraa Company :Omry Bsharat , Nizam Dweekat  

Agenda 
New version from Alshamel (V6) 
Mobil billing System  
Discuss notes on current version (V5) 
 

D
oc

um
en

ts 
 

   

  
 
 
 

Discussed Subjects 
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Alshamel No6  
1. The menus and screens are designed in new colors and are easy to use 
2.  Develop system of performance indicators and no need to collect more data from a different 
reports to know specific information 
3. The new version of Al Shamel removes all limitations in  design and printing of bills, orders, and 
quotations.  
4. Create bank accounts automatically 
5. Bank reconciliation and check processing 
6. Reports from many  years 
7. One click shows all the details 
8.  Automatic search mechanism 
9. Accept documents as attachments 
10. Development of   budget system 
11. Integrated with the electronic archive system 
 12. Alisraa Company will update current versions from Ashamel  to new version as free  
13.. The update include the same functions in version 5  but with new interface  
14. if municipality want to add new features they have to pay  
15. The mechanism of handling with program is  the same with little change 
16.In new version there is  one screen shown all information 
17. New option for visa card if any customer want to pay by this way its available  
18. Employee can  inquiry about customer debts through ID number , citizen  number, name , serial 
number  
19. can be integrated with prepaid water meter 
20.  Can give consumption quantity to each area 
21. consolidate data for each region 
22. they will install trial version from V6 and give users training  
23. They can solve most of problems through  short training  
 
Mobil Billing System  
1. Accuracy of  reading and make sure that the collector reads meter 
2. Provide  data to each collector 
3. Find out the location of collector through GPS 
4. They can linked to  certain number of subscriptions 
5. Gathering meter readings 
6. Issuing an invoice for customer 
7. Issuing receipt 
8. Through this system can adjust amount of consumption 
9. Ensure that the invoice reaches subscribers  
10.  Collector can transfer data from server to device 
11.  The system work offline and online 
12. There are two ways for reading: a. GPS b. barcode 
13. GPS way its more better than barcode , municipality  can control  trough meter drawing   
14. After the collector read meter, insert the read and do calculation  and then save it 
15. After saving cant modify  
16. Bills printing : collector can print bill at the site or municipality can print it centrally  
17. Ability to integrated with Alshamel system  
 
Alshamel  Issues  
 
Financial Department  

The issues  Alisraa  Opinion   
Linkage of AlShamel-Payroll to the employee 
time attendance system 

Exists and active on system  
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 Only two users can connect at the same time on 
AlShamel-Payroll; need 2-3 more user 
connections. 
 

Can be solve internally  

The insurance fee is refundable and is done on 
paper by the FD. This function should be added 
on AlShamel. 
 

  Exists, can be establish new financial dues for 
each customer on system 

Citizens payment at the bank at JM cannot be 
viewed by the FD to see how much they paid for 
certain services.   
 

Needs follow up with banks  

Alshamel does allow records of payment methods 
to other authorities/institutions only as cash and 
other methods (i.e. clearance) cannot be recorded.  
 

Can be solve internally  through F.D and IT 
section  

 
 IT Section  

The issues  Alisraa Opinion   
Number of users need to increase. With the 
current license agreement with AlEsra, a 
maximum of 18 logs in is allowed at once but JM 
is sharing the log in accounts with 29 employees. 
This means that when the logged accounts reach 
18, the rest of the 11 employees have to wait for 
someone to log off. This causes some issues: 
 

needs to evaluate by municipality and add new if 
its important and pay  

Employees forget to log off and keep computer 
on when leave office or go on holidays, 
Employees stay logged in for the entire day when 
no need to use ALShamel., It is common for the 
IT to get many calls on a daily basis to log off 
some accounts, so others can log in.  
 

Can be solve internally through circularization  

 AlShamle runs very slow and there are many 
complaints among the employees. When a big job 
is being done using AlShamel by one or two 
users, the rest are asked to log off. This is 
especially the case when customer service section 
needs to calculate customer water bill amount so 
all employees need to log off.   
 

 Transfer to new server and IT section working  
on it  

 AlShamel speed also is affected by the number 
of pages (sessions) open by the employees.  
 

When they install system on new server the 
problem will be solved  
 

 Currently, AlShamel and other JM’s software 
like DMAS are running on the same server. 
Migrating AlShamel to a separate server could 
improve the speed and database backup.  
 

New server only for Alshamel , that mean the 
speed will increase  

The server’s specifications need to be upgraded 
to speed up the AlShamel’s performance.  
 

Its need evaluation after they installing Alshamel 
on new server  
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WW department 

The issues  Alisraa Opinion   
The speed is low and logging in takes longer in 
some days depending on the number of 
employees who are using AlShamel at once. 
 

They can solve it  internally and related to server  

The search attempts stops sometimes with 
showing no results. 
 

Server problem  

The box for entering neighborhood name, date of 
application, date of data entry, date of meter 
reading day, etc need to be added in the customer 
database entry. 
 

In new version Alisraa added new columns for 
that   

A box for entering payment venue needs to be 
added to AlShamel to clarify where the customer 
paid; at JM PSC, at collection centers, at the 
banks, to collectors, etc. Currently the payments 
are recorded in AlShamel by the collector’s 
collection zone and is, thus, calculated as the 
collector’s monthly collection rate. 
 

Exists on version 5  

The AlShamel design for water customer 
database requires opening several sessions from 
the Menu and so many clicking.  Customer data 
is thus spread on different pages/seasons. It 
would be beneficial if all customer data and 
information can be viewed in one page or be 
summarized in a table view when needed.  
 

They solved it in new version and exists in 
version 5  

No attachments as PDF or JPEG is allowed on 
AlShamel.  
 

This function exists in version 5   

 Reports, charts, and figures producing is limited 
on AlShamel. 
 

Exists on new version   

 Log in error incidents are more common and the 
speed is also lower at the Customer Service 
section due to the building’s distance from the 
server at JM.  
 

 It's related to server and signal between servers 

 
Collection staff 

The issues Alisraa Opinion   
A box is needed to enter name of the person who 
paid on behalf of the meter owner. 

Exists in version 5 but need activate   

AlShamel doesn’t show previous debt and 
payment history all in one page. The operator 
needs to search year by year to see the payment 
and debts. This is time consuming and the search 
fails some times.  
 

There is new program its name ( magic report) 
can gives  financial report for any year , but its 
not free  
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The notes added previous on customer accounts 
don’t show up in summary tables generated 
through search. 
 

 Supposed to appear in version 5 , Exists in 
version 5   

During the 1st to 7th – 10th days on the month, 
operators are not able to use Alshamel for data 
entry or printing any bills.  
 

If work continues through Alshamel  there will be 
overlap with consumption calculation , because 
they stop working computerize , but no need to 
long time they can finish in 2 days max.  

Printed receipts should show all payment status 
(due amount, paid amount, and remained amount) 
in one sheet not in different print outs for each 
payment status.   
 

Exists in version 5 but need training and  activate  

Integration with other municipal systems , to be 
more easy to know all customer commitments , 
especially when he wants to make clearance  
 

Exists in version 5 but need training and  activate  

 
Warehouse/Treasury office 

The issues Alisraa Opinion   
1) AlShamel is only used for inventory and has 
no problem. 
2) The AlShamel’s assets management software 
is available in JM but not activated and used. JM 
should start using it and registered all JM’s 
property and owned items in the system using 
barcodes. AlShamel can take a look and see if 
anything is needed to activate the system. 
 

 They want to delete all data on assets and start 
from beginning 
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別冊資料 CD 1.3  

Customer Database Survey (CDS) & GIS Work – 
English Version 
 
  



Customer Database Survey (CDS) & 
GIS Work 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Project for Strengthening the Capacity of Water 
Service Management in Jenin Municipality 

(WaSIP) 

 

Jenin Municipality 



This attachment aims to provide a summary report of the utilization of GIS Software for the main 
activities of the project including: 
 
1. GIS for Customer Database Survey (CDS) 

1.1. Preparation works 
1.2. Office & site work 
1.3. Compiling and summarizing the survey data 

 
2. GIS for Leakage Repairs  

 
3. GIS for Water Supply Zones (DMAs)  

 
4. GIS for Pipe Network Updates 

4.1 Preparation of map of existing pipe network 
4.2 Confirmation of pipe alignment (route) and valve’s location at site 
4.3 Preparation of AutoCAD pipeline network 
4.4 Digitizing from AutoCAD pipeline network to GIS 

 
5. GIS for Social Survey 

5.1. Map preparation for DtD survey 
 

6. GIS for Customer Service Section Routine Activities 
6.1. Random checks of water meters 
6.2. PPWM installation and digitizing PPWMs locations on the GIS database 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1. GIS for Customer Database Survey (CDS) 
In addition to the importance of the CDS to the NRW calculation it is also necessary for the customer 
management and the O&M for water department. 

 

 Preparation works 
Preparation works for the CDS activities includes: 

 Confirmation of the DMA boundaries by understanding the water pipeline networks, 
 Obtaining high resolution base map of the area (through line or another route) (2 arial photos have 

been used; one from 2016 and further one taken in 2018). 
 

 

Figure 1: Preparing polygons of each building 
 

 Creating the building polygons by digitizing them by GIS software (or they may be requested from 
the engineering department if available). See next example of the prepared part of PA1 polygons in 
Jenin Municipality. 

 Geocoding (giving address) for the digitized buildings in the target area. It will be very useful if the 
municipality has an official geocoding for the buildings that may be used in the CDS work. For the 
households which are already connected to the municipality water network, their house connection 
ID (HC_ID) can be used to recognize the building but the polygon coding will be more general and 
useful to recognize both subscribers and nonsubscribers. 

 



 

Figure 2:  Example of the used coding in the pilot project in Jenin 

 

The base map may be not up-to-date and some new buildings may be missing. In such case, it is 
needed to  indicate the new constructed buildings by adding their polygons on the GIS map. 

 

Figure 3:  Example of an added new building’s polygon in Jenin 

 Office & site work 
a) Preparing the GIS maps  
 Print the DMA area map which includes the digitized polygons at a scale sufficiently clear to mark 

the meter point and house connection route, 
 The map should be good enough to be understood by the CDS team leader on site.  
See the next map as an example of prepared map for Sabah Al Khair area/PA-1. 



 
Figure 4: Example of a map prepared for CDS in Sabah Al Khair area/PA-1 

 
b) Preparing the required format for data collection at site 
The CDS format shall contain all required technical and social data from the site. The following data 
are usually important and need to be collected.  

Table 1: Recommended data items to be collected during CDS 
 

S.N. Data Items Remark 

1 House number, address Each polygon should take a unique 
number based on the geocoding system.  

2 Owner's name It is important to update the customer 
database. 

3 If the house has municipal water 
connection or not 

 

4 Customer's name (if different from owner)  
5 Customer number (house connection ID)  

6 No. of persons in the family It is useful in hydraulic molding to 
calculate the demand on each junction. 

7 Water use category (domestic, 
commercial, institution etc.) 

 

8 Meter Information  
 - Serial No.  
 - Type Velocity, volumetric, Ultrasonic .. etc.  
 - Diameter  

 - Visible problem in water meter; position, 
unreadable, not firmly fixed etc. 

 

 - Connector Size  
9 - Roof tanks  
 - Number  
 - Total capacity  

10 - Ground tanks  
 - Number  
 - Total capacity  

11 - Any other sources of water  



S.N. Data Items Remark 

12 - Any sign of unauthorized water use Illegal connection if found prior the 
meter. 

 

The form used in Jenin pilot areas is shown below: 

 

Figure 5: Project’s customer database survey form in Jenin City 



c) Preparing the CDS team  
 The CDS team shall be not less than 3 persons; one for filling the CDS repot, the second one is to 

direct the team with the map drawing and the third one will assist to record the technical data about 
the domestic meter and the house connection. 

 The office data entry and analysis team: this team will collect the site reports day by day and the 
collected data should be computerized and archived. The current GIS operator in WWD department 
is an engineer from CSS. 
 

d) Data analysis 
 At this stage of work, the captioned CDS data is ready to be analyzed and the technical data related 

to the house connection can be transferred to the domestic meter shapefile. The other collected 
social data can be stored in the polygon shapefile then to be categorized upon requirement. 
 

Following is an example of categorizing the building polygons according to the subscription status such 
as whether they are subscribers (connected to the Municipal water network) or non-subscribers (not 
connected to the Municipal water network). 

 

 

Figure 6: Example of categorizing building polygons according to subscription status 

 

Figure 7 is a capture from GIS software of the final attributes of each polygon in PA-1.    
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 Compiling and 
summarizing the survey data 
Compile the collected data in 
spreadsheet program (such as 
MS Excel). Sample of 
compiled data is shown below. 
There should be a unique 
identifier for each row 
(surveyed household). This 
should be same in GIS and 
excel so that the excel data base 
can be easily linked to GIS 
when required. 
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2. GIS for Leakage Repairs 
During the early stage of the project a shapefile of the daily leakage repair points was prepared, and the 
leakage points are, since, digitized daily in GIS software by the NRW engineer of Water section. 

Reporting and Mapping Works 

 Record materials used, total time taken for the repair work, crew members involved, etc. and fill 
up the ‘Leak repair record’ form. 

 Update GIS map of leak repair records. As an example, GIS map of leak repairing points for all 
leakage repair point as of Sep-2021 is given below. 

Figure 9: All leakage repair points as of Sep-2021 in whole Jenin city 



 
Figure 10: Leakage repair points during sep-2021 month only 

 
 
 
 
 
 

 



3.  GIS for Water Supply Zones (DMAs) 
As for the basic considerations for DMA Plan, the following shall be considered in the preparation of 
DMA plan: 

➢ Three pilot areas (PA1, PA2, and PA3) have been completed and NRW countermeasures have been 
implemented. However, NRW countermeasures need to be continued to further lower and sustain 
the achieved level of NRW. 

➢ Preparatory works and establishment of DMA are completed in two additional DMAs (Al Jinan 
and Basateen North). NRW countermeasures need to be started in these. 

➢ Customer data update survey has been completed in two other DMAs (Almaniya and Al-
Ibrahemian) and is about 40% completed in Industrial Area DMA. 

➢ Size of the new DMAs shall be based on both the number of customer and physical size. 
➢ Elevation variation from highest to lowest point within a DMA shall be minimized as far as 

possible. 
➢ Existing rationing supply blocks shall be kept intact in one DMA as far as possible. 
➢ Latest number of customers has reached about 10,000 as per Al Shamel record but only about 7,300 

customer points are mapped in GIS. In the already completed DMAs the customer numbers shall 
be as per actual survey result. In the remaining DMAs the numbers shall be as per the available 
information in GIS map. 

➢ The boundaries (initial boundaries) for each DMA was prepared by holding a discussion and 
investigation with old technicians and then drawing the boundaries by using the GIS software.  

 
The layout of DMAs as shown in GIS software is given in Figure 11. 

 

Figure 11: Proposed DMA plan 
 



Features of the Zones or DMAs are summarized in Table 2. 

 

Table 2: Feature of existing and proposed DMAs 
 

S.N. DMA 
description Lcations Customer 

meter count1 
Building 
count2 

Pipe 
length 
(km)3 

Elevation 
high 

(masl) 

Elevation 
low (masl) 

1 PA1 Sabah Al Khir, 
Kharoubeh, Nazareth 
Street 

869 1,117 20 150 105 

2 PA2 New Camp 105 43 2 190 140 
2 PA2 Al Zahara 566 333 12 145 110 
3 PA3 Halima Al Sadia, 

Sarkia 
570 735 11 230 140 

4 New DMA 
under progress 

Almaniya 330 764 12 195 125 

5 New DMA 
under progress 

Industrial area 239 199 7 140 110 

6 New DMA 
under progress 

Al Basateen 332 245 7 130 105 

7 Proposed DMA Southern Al-Basateen 399 230 8 140 120 
8 Proposed DMA Wadi Ezz El-Din 160 168 3 225 145 
9 Proposed DMA Al-Bayader 340 274 5 170 140 

10 Proposed DMA Al-Marah & Al-
Swaitat 

404 537 10 250 170 

11 Proposed DMA Nablus St. Area 428 496 15 250 150 
12 Proposed DMA City Center Area. 674 395 16 155 130 
13 Proposed DMA Khaleh Al-soha. 338 426 8 225 155 
14 Proposed DMA Al-Jabriat. 145 405 7 280 195 
15 Bulk supply 

area 
Jenin camp 1,063 1,055 12 240 135 

16 Proposed DMA Wadi Burqin 301 614 11 225 125 
17 New DMA 

completed 
Al Jinan 58 36 4 315 225 

 
Total 

 
7,321 8,072 170 

  

Note: 
1: For completed areas the numbers are from survey, for others the numbers are taken from GIS map of customer 
meter points. 
2: From the GIS map available with JM 
3: From updated pipe network map in GIS  
 
4. GIS for Pipe Network Updates 
Map of pipe network with correct alignment and pipe information is essential for many NRW reduction 
activities; namely leak detection, network maintenance, and hydraulic modeling.  

Revision and updating of existing GIS layers of water network pipeline, pipe fittings, and related 
facilities can be achieved through multiple methods; updating from existing softcopy and hardcopy 
drawings, maintenance records, field inspections and trial pit excavations, hearing from field staff, by 
conducting pipe location surveys and so on.  

In case of Jenin pilot areas, pipe network down to 50 mm was updated by field survey with pipe locator 
and high accuracy GPS machine. For smaller pipes and house connections pipe routes were marked 
approximately on GIS map from visual survey. 



The following section outlines the method used for pipe network update using pipe locator and GPS 
machine. This is possible when the pipe material is metallic. In case of plastic pipes locating buried 
pipes is complicated. 

4.1 Preparation of map of existing pipe network 

Such map is used as a starting point for the updating procedure. 

 Print out map (scale 1:500 or 1:1000) showing roads, landmarks, buildings, pipe network, valves, 
and as many details as possible 

 Prepare GPS 
 Prepare pipe locator 
 Prepare marking color spray 
 Prepare two teams; one to locate pipe and another to record GPS coordinates of pipe and valves 

 

4.2  Confirmation of pipe alignment (route) and valve’s location at site 

 This is done with high accuracy GPS machine 
 The pipe locator team; take reference of printed map, start locating pipe from one side of the area 
 Locate buried valve similarly 
 Mark the locations of pipe and buried valves with spray color 
 The GPS team; take GPS coordinates at valves, pipe junctions, bends, road crossings, etc 

 

4.3  Preparation of AutoCAD pipeline network 

 Download the GPS data from GPS machine after coming back to office  
 From the recorded GPS data prepare pipe network map 
 This will generally be in AutoCAD format, but depending on the type of machine it may be recorded 

directly in some GIS formats 
 

4.4  Digitizing from AutoCAD pipeline network to GIS 

 If the GPS machine does not have the facility to directly convert the record to GIS format, then 
digitize the AutoCAD format network in to GIS. 

 Take reference for diameter, age, depth etc from existing drawings, if any. If no drawing exists, 
then determine by hearing survey with field staff. 

 In some cases, it may be necessary to dig test pits to confirm alignment, size, and depth of pipe. If 
required, dig the test pits and confirm. 

 

The network map should preferably contain the following items and their attributes: 

 Pipe: material, diameter, installed year, type of use (transmission, distribution, etc.)   
 Fitting: type, diameter, installed yea 
 Appurtenances (valves, washouts, air valves): diameter, installed year, condition (working or not) 
 Wells: identification number (well No.), supply station, production rate, construction year 
 Pumping station: identification number, number of pumps and their capacities, supply station, 

construction year, operating schedule 
 Reservoir: identification number, type, dimensions, storage capacity, elevation of low and high 

water levels, construction year, supply area 



 Booster station: identification number, number of pumps and their Q-H-P characteristics, 
construction year, operating schedule 

 Pressure break tank: size, construction year 
 Pressure reducing valve: type, size, installed year, pressure settings, condition 
 Bulk meter: size, type, condition, installed year 
 Washout valve: size, type, installed year 
 Air valve: size, type, installed year 
 Fire hydrant: type 

 
The following figure shows GIS of updated pipe network in PA2. 

 

Figure 12: Example of GIS map showing updated pipe network 
 

 
5. GIS for Social Survey 
GIS had an important role in the project, especially in the early stages of the project, where many 
maps were prepared that assisted in completing the activities in an organized and efficient way. 

5.1  Map preparation for DtD survey 
a) Prepare the GIS map of customers locations which were surveyed during CDS survey including 

customer information such as water meter number, customer name, etc. (For pilot areas' 
customers or other area in the city. 

b)  The GIS map should include the digitized polygons at a scale sufficiently clear to mark the 
meter point and house connection route, 

c) The map should be good enough to be understood by the CDS team leader on site. 



d) After finishing the site survey, the customer data must be updated if anything has changed since 
the CDS survey.  

 
Figure 13 is an example of GIS map for DtD survey in pilot area 1. 

 

Figure 13: Example of GIS map for DtD survey in PA1 

6.  GIS for Customer Service Section Routine Activities 
GIS maps are very important for Customer Service Section works in Jenin Municipality as most of their 
activities need a map to be carried out in an accurate and organized way such as random check of 
installed meters, PPWM installation, PPWM monitoring, illegal check, 0-meter check, etc. 

After selecting the target area by the CSS head, the GIS engineer would do the followings: 

a) Prepare the GIS map of customers locations in the selected area containing their information 
such as water meter number, house connection ID, customer name, etc. 

b) The map should be good enough to be understood by the DtD team leader on site. 
c) After finishing the site survey, the customer data must be updated on GIS database and GIS 

engineer would prepare the final report of the site survey to be sent to the Head of CSS. 
 

6.1 Random checks of water meters 
Figure 14 shows an example of GIS map for random check survey in Al-Almanya DMA. 
Similar maps are prepared for filed work of other activities such as investigating and locating of leakage 
and illegal connections.  



 

Figure 14: Example of GIS map for random check survey in Al-Almanya DMA 

 

6.2  PPWM installation and digitizing PPWMs locations on the GIS database 
GIS section has an important role in the PPWM installation and database building, in order to organize 
and facilitate the PPWMs installation process and creating the complete database for WWD to be used 
and updated for the long term. The GIS section activities as for the installation procedures of PPWM 
included: 

1) Prepare the GIS database and the installation maps for targeted areas selected by WWD and CSS 
containing customers names and house conception ID. The map should be good enough to be 
understood by the CSS staff at the site. 

2) Receive the installation reports from the installation team form the field. 
3) Update customers status and PPWM locations on GIS database after the installation completed. 
4) Updates customer information and status (Frozen, disconnected, illegal) in cooperation with CSS 

on routine basis.  
5) Issue any required reports from GIS database to Head of CSS upon request i.e weekly reports, 

monthly reports, investigation, checking, etc.. 
 
Figure 15 shows a sample PPWM installation map in pilot area 1. 
 



 
Figure 15: Example PPWM installation map in PA1 (Kharubeh Area) 
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Purpose of the Report 
 
 
This report aims to provide a brief review of the digital transformation in the operation and management 
of the Customer Service Section (CSS) at the Water and Wastewater Department (WWD), Jenin 
Municipality under the ‘Project for Strengthening the Capacity of Water Service Management in Jenin 
Municipality’ funded by JICA (Japan International Cooperation Agency) (September 2017- February 
2022).  
 
The Project’s “Baseline Survey Report” in February 2018 provided an assessment of the department’s 
existing MIS system in terms of functions, license, and users skills and presented recommendation for 
improvements. The WWD and thus the CSS were, heavily, depended on paper-based operation and 
management and relied on the only existing software ‘AlShamel’ for customer data management. The 
year 2018 was quantum leap for taking big steps to replace the major paper-based operations with 
advanced technologies and doing work using digital solutions including: 
 

1) Upgrade of the customer database management system (AlShamel software) including the 
server improvement and backup system 

2) Digitalization of water service applications via Document Management and Archiving System 
(DMAS software) 

3) Mobile water meter reading and billing (Mobile Billing System; MBS) 
4) Use of prepaid water meters and vending stations (Baylan Software) 
5) Digital monitoring of pre-water meters (BMS System; Gateway LoRa system) 
6) Automation of bill collection (PalPay System) 
7) Establish GIS-base customer database 
8) Digital processing of customer complaints (JM Website-base Customer Complaints and Online 

Chat)  
9) Use of SMS to remind customer for bill payment  
10) Digital file sharing (Shared Excel Sheets; Google Sheets)  
11) Digital archive 
12) System integrations 

Other: 
13) Recommendations 
14) Requirements 

Appendix 1: 
15) Mobile Billing System vs. Current Billing System of Jenin Municipality; discussions and final 

decision 
 

By year 2021, the above digital solutions and software were successfully launched and in use and has 
strengthened the capacity of WWD and the CSS. In the end, the report provides recommendations and 
requirements for further improvements for upgrades, updates, and further consideration.   
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1) Customer Database Management System (ALShamel)  
 
AlShamel has been in use by WWD since 2010. The software, developed by AlIsraa company, contains 
solid waste and water customer accounts with variety of functions. There were several issues with 
AlShamel addressed by the Project and solved in 2018. The project team conducted a short survey of 
the AlShamel users at the WWD’s CSS staff to rank their working experience with AlShamel as before 
and after the improvement. Table below presents a list of major improvements to the software and the 
upgrades. 

Table 1   AlShamel Customer Management Software Before and After Improvement 

Before After 

Ranked by the Customer Service section users as 5 
to 6 (out of 10); slow and missing functions 

Ranked by the Customer Service section users as 8 to 
10 (out of 10); faster, more functions, friendlier 
interface 

1) Old version (v. 3.0) (as of in 2018) 
2) Limited work report generation 
3) No attachments 
4) Readings/debt data only last year 
5) Limited alphabetical orders of names 
6) Search customer only by ID 
7) Not flexible for adding functions 
8) Limited user authorization level 
9) No SMS function 
10) Slow search processing  

1) Newest version 
(v. 6.0 as of July 2018 and v. 7.6.2.0 as of Aug 24th, 
2021)  

2) More work report generation 
3) Attachment possible 
4) Reading/debt data for last 2 years 
5) Expanded alphabetical orders of names 
6) More search options; ID and area 
7) Flexible for adding functions 
8) Expanded user authorization level  
9) Ability to send SMS -if activated 
10) Faster search processing (due to the improvement 

of the JM server) 
 

1.1 New Server 

To increase the processing speed of AlShamel, the Jenin Municipality also implemented a new server 
and moved the upgraded AlShamel software to the new sever in July 2018. The transfer speeded up 
functions such as searching customer names and IDs on AlShamel even when several users are using 
the software at the same time. Table below shows the improvements made to the server. The new server 
is faster in processing power and has high data storage capacity. As for PPWM, the software was at first 
set up on older server and then moved to an upgraded server in 2020. 

Table 2   Municipality Server Status: Before and After Improvement 

AlShamel PPWM 
Before (2017) After (2018) Before (2019) After (2020)  

 
1) Windows Server 2003 
2) Processor: 1.60 GHz 
3) Installed memory (RAM): 

3.25 GB 
4) Storage capacity: 592 GB 

1) Windows Server 2012 
2) Two processors: 2.80 GHz & 2.79 

GHz  
3) Installed memory (RAM): 64 GB 
4) Storage capacity: 900 GB×5= 4.5 TB 

CPU: AMD 8 
Core 
Hard disk:3 TB 
(5*600GB) 
RAM: 8 GB (2*4) 

5)  

CPU: Inter XEON 
40 Core 
Hard disk: 1 TB 
RAM: 128 GB 
(4*32) 

6)  
 

1.2 Back-up system 

To have a secure backup of the customer database on AlShamel, the Jenin Municipality set up the new 
backup system in addition to the new server.   
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2)  DMAS Software 
 

Developed by Itlaq company, the Document Management and Archiving System has been in use by 
JM especially the Engineering Department for digital processing of service applications from 
the citizens since 2015. The system was not in use by the WWD. Jenin Municipality renewed 
the license in May and after several discussion meetings in November 2018, the digital 
workflow (paths) for processing the customers application were defined among Customer 
Service Section and Water Section in cooperation with the Public Customer Service Center 
(PCS). The PCS, located at JM building, is the start and end point of all customer applications 
including water service applications such as new service connections, disconnection of service, 
re-connection of service, water meter ownership change, and water meter re-location. Since 
2018, the WWD has been successfully utilizing DMAS system for customer application 
services in replacement of the paper-based applications. 
 

 

Figure 1   Electronic Workflow of Customer Requests on DMAS 

PCS: Public Customer Service, CS: Customer Service, WS: Water Section 

 

3) Mobile Billing System (MBS) 
 

The mobile reading and billing system proposed by the Project in 2018. MBS allows JM to carry out 
the process of billing and collecting bills during the same month, paperless, and for a period not 
exceeding 15 days of each month. The readers 'and collectors' team were trained to use the system in 
December 2019 and work by this system has started since the beginning of 2020.  

The Project experts also assisted in preparation of documents for tendering for the MBS and selection 
of the vender. There were numerous discussions over approval of the type of MBS and its use. More 
details on the process is provided in the Attachment x.x Report on Mobile Billing System (MBS) for 
Jenin Municipality.  

One of the challenges for JM was the lack of readers staff and thus some areas went unread. But now 
with MBS and shortened reading time, almost all water meters are read every month with the current 
number of readers. The following figure depicts the training and the device used.  



 

 

 

 
Photo 1   Mobile Billing System Training and Discussion Meetings 

 

 

Map 1   Effectiveness of MBS in Full Coverage of Meter Reading Areas 
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Table 3    Benefits of Using MBS 

Staff  Benefits  
CSS staff  1) Zero time-cost for to entering meter readings from paper recordings to AL Shamel 

by three staff members  
2) Zero time-cost to calculate and print the bills by the Head of Customer Service  

3) Zero cost of paper and printing ink for bills  
Readers and 
collectors  

4) No monthly gap between meter reading and distribution of bills  

5) Collection ratio can be measured for the past month  
6) Reduced number of visits of customers  
7) Reduced number of bills that are estimated  
8) Use of freed up time of readers/collectors  

CSS planning 
activities  
 
 

9) Location of customers/meters are collected, photos can be taken, broken meters, and 
illegal connections, etc. could be recorded in the system.  

10) Total areas of unread meters has reduced and areas of reading meters has increased: 
by  

11) about 25%.  
 

4) Baylan Software and Vending System  
 
Baylan system manages the PPWM’s and the relevant operations. The system contains the subscribers’ 
database and manages the depts deduction, besides it is considered as the interface for the vending 
stations. This system is integrated in one way with Al-Shamel i.e. any deduction through Baylan is 
reflected on Al-Shamel as a credit note. The system’s main purpose is to increase water tariff collection 
ratio in Jenin Municipality.  

Table 4   Status of the PPWM System in Jenin () 

Start Year City Target Area Initial 
Rolol Out 
(units) 

Total 
Current 
Installation 

Population 
Served 

Average 
Annual 
Installation 

Feb. 
2019~ongoi
ng 

Jenin Pilot areas, 
extended 
DMAs, other 

1,850 3,181  
as of April 
2021 

~15,000 ~1,380 

 
Brand 

Price (USD) Type Vending 
Method 

Guarantee 
Period 

Product Life 
(Actual) 

Battery Life 
(Actual) 

BYLAN 150 Ultrasonic Smart card 3 Years 10 (not 
experienced) 

Expected 10 
(not 
experienced) 

PPWM Functions After Sale Services 

✓ Realtime clock 
✓ Remaining credit 
✓ Reserve for emergency     

Low credit alarm  

Friendly credit 
Tariff setting    
Debt recovery 
Consumption limit 

✓ Software support 24/7- 5  yrs 
✓ Technical support 24/7 – 5yrs 
✓ Onsite support on request – 5yrs 

 
City Customer 

Database 
Software 

Data 
Collection 
Method 

Web-bases 
Data Transfer 

Gateway 
LORA 

Accounting 
Software 

Jenin Integrated Server Yes Yes Integrated 
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(1) Specification of ultrasonic PPWM is shown below considering the availability of PPWM in 
Palestine.  

a) Diameter: 3/4 inch (ND20mm)  
b) Q3 (Permanent flow rate) =2.5 ~ 4.0 m3/h and Q1 (Minimum flow rate) ≤ 0.016 m3/h. 

(2) Vending station: hardware equipment and software. It includes PC, LCD Screen, printer, card (tag) 
reader, stand by card (tag) reader unit and UPS, on-line software, router, etc. 

(3) Software and server: BAYLAN PPWM software, Server management software and hardware 
server suitable for the application are required. It also includes a suitable UPS, on-line software, 
router, etc. 
- Technical specifications: HPE computer with 8 core processor 32 GB memory 1 TB hard disk 

including license for Windows & SQL 2016 standard license for 8 core & Unlimited Cals. 
(4)  Handheld unit: Model: Symbol, Workabout pro4, Platform: PXA270 624 MHz Processor 

- 1 GB Flash ROM, 256 MB RAM, Operating System: Microsoft Windows CE 5. 
(5)  PPWM plastic box: Rigid plastic box.  

Figure 2   Integration of AlShamle and PPWM Software 

 

 

Figure 3   Main Interface of Baylan Software showing a Customer’s Details 
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PPWM workflow involves the Water Section and Customer Service Section of WWD. In addition, the 
IT and the Financial Department of Jenin Municipality are contributors to the PPWM workflow as seen 
below. 

 

 

Figure 4   PPWM Workflow 

Programmer of this software (Water Meter Manufacturer) is in Turkey, where it is considered as a 
weakness point since it is not easy to add or modify any feature or report to the system unless it was 
done by the manufacturer.  

The PPWM software does not measure the amount of consumed water by the customers. Thus, it was 
necessary to introduce BMS (Lora Gateways) system.  
 

Items Specifications and standards 

Gateway Device 

Communication LoRaWAN 1.0 and 1.01 Compliant 
Antenna Connetors “N” type RJ-45 for female POE 
Max Transmitter Power Output 27 dBM 
External LoRa Antenna 3.0 dB additional gain 
External H5 or LTE Antenna 2.15 dB additional gain 
PoE Spilitter (Inside IP67 enclosure) 48 Volt PoE at 25 Watts 
Operating temperature -40 to +70 cent degree 
Storage temperature -40 to +85 cent degree 
Accessories Lightning arrestor, outdoor cable, antenna, etc. 

necessary for operation shall be included in. 
Model Ethernet mLinux programable  

 
Device Box 

 Box shall be enough capacity for storing Gateway device with the antenna in this box. 
 Box shall be made of wooden or fiberglass materials. 
 Box shall be strong enough for installing at outdoor site. 
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5) BMS (Gateway System) 
 

BMS (Baylan Metering System) software manages 
the Gateways (Antennas). Gateway is a tool which 
allows accessing the installed PPWM’s remotely 
using LORA (Long Range Wireless) technology. 
The captioned data from the gateway, mainly, 
contains accumulative consumption, current 
remaining credit, valve status (open or closed), and 
warnings. The BMS is a great tool to monitor 
installed PPWMs and customer consumption 
behavior.  
 

 

 

 

 

 

 

 

 

The following figures show the interface of the software. 

 

Figure 5    Admin Interface of BMS 
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Figure 6   Web Interface of BMS 

 

 

Figure 7   Details of Gateway Web Interface 

 

6) Automated Bill Collection by PalPay 
 

In addition to the traditional bill collection by the collectors, Jenin Municipality has commissioned 
PalPay system as a financial operator system for digital bill collection. The PalPay devices are set up at 
vending stations (payment points) throughout Jenin City mainly at supermarkets where customers have 
easy access to pay their water tariff fees and debt which automatically deposits in JM’s bank account.   

As of December 2021, there are 12 vending stations for PPWM customers to charge credits for their 
PPWMs or pay their debts. Out of the 12 vending stations 2 vending stations are operated by JM staff 
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and 10 vending stations are operated by Palpay. There are 45 vending stations for mechanical water 
meter customers as well. This system saved time and efforts of JM staff and customers. Table below 
shows the benefits of PalPay system in a Before-After assessment. 

Table 5   Jenin Municipality Before and After PalPay 

Benefits/status Before After 

Additional points of 
payment for 
customers 

3 JM collection centers (payment 
points) (Old City Center, JM Public 
Citizen Center, and Haifa Street) 

Total: 45 points 

45 Palpay sale points including 9 points as 
vending station for PPWM charges and 3 
JM's collection centers) 

Higher ratio of 
payment points per 
customers 

2946.67 customers per collection 
points 
(total customers as of December 
2019=8840/3 sales points) 

209.24 customers per collection points 
(total customers as of Aug 2020=9416/45 
sales points) 

Reduction in size of 
the service areas after 
additional payment 
points 

3.8 km2 was average of the service 
area covered by the three JM 
collection centers. 

0.2 km2 is the average size of the covered 
service area of the 45 payment points.  

Additional option is 
available to customer 
for payment method. 

Collection by only JM centers and by 
collectors at customer’s door  

Palpay payment points are now additional 
method of payment available to regular 
customers since Jan 2020 and to PPWM 
customers since May 2020.  

 

The following map presents effectiveness of using PalPay system to greatly reduce the service coverage 
area so that the water subscribers have a nearby and convenient payment point to pay their bills.   

 

Map 2   Location and Accessibility of Payment Points (PalPay Vending Stations) 
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Map 3   Location of the 12 Payment Points (PalPay Vending Stations) for PPWM Customers 

 

7) GIS-base Database 
 

GIS was first introduced to WWD in 2015 as a part of Master Plan Project funded by French 
Cooperation. The GIS water network was outdated and rarely utilized. Also, no one at the section was 

familiar with GIS or the database. The GIS expert of JM was an engineer at the Engineering 

Department. The software was licensed with 1) ArcGIS 10.4.1 Advanced for the server, 2) ArcGIS 10.2 

for Advanced Desktop, and 3) ArcGIS for Basic for viewing.  

During the Project, several of the staff received basic and advance training on GIS. All GIS databases 

were updated, and additional geo-database were created by expansive field customer data surveys 

and using devices such as pipe locator, and maintained on a daily basis. WWD’s CSS uses GIS for PR 
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activities, collection ratio measurement, customer database, customer complaints, mapping, etc. as 

well.  

The table below presents the GIS based shapefiles that existed but are upgraded in addition to newly 
built GIS shapefile layers to use in different activities of WWD. A GIS based map of Jenin Water 
Supply System, produced by the WWD, is also shown as a sample. 

 

Table 6   Status of GIS Shapefiles and their Usage in WWD Activities 

GIS Shapefiles and Attribute Data 
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1. Water network ⃝ ⃝ * *    *  *   
2. Water meter ⃝ ⃝ * * * * * * * * *  
3. Buildings ⃝ ⃝ *    *    * * 
4. Roads ⃝   *        * 
5. Customer data ⃝ ⃝ *  * * * * * * * * 
6. Chamber location  ⃝ *       *   
7. Pressure measurement  ⃝ * *      *   
8. DMAs (District bulk meter areas)  ⃝ * * *        
9. Satellite imageries ⃝  * * * * * * * * *  
10. Leakage repair  ⃝ * *         
11. Bulk meter locations  ⃝ *       *   
12. House connection pipes  ⃝ * *    *  * * * 
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 Map 4   Map of Jenin Water Supply System using GIS 
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Map 5    Use of GIS Database for WWD Activities: Random Check of the Installed PPWMs 

 

 

Figure 8  Water Meters Data Attributes in GIS 
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Map 6    Sampel Mapping of Repair Activities using GIS 
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Map 7    Sampel Analysis Map for PR Activities: Customer 
Locations by Debt Categories in Pilot Area 1 

 

8) Website-Based Customer Complaint Interface and Online Chat 
 

JM’s new website at http://www.jenin.city was launched on 19th of February 2019. It provides built-in 
digital solution for online complaints and also live chat with customers. For WWD, the complaints are 
divided into two groups of customers complaints; 1) water and 2) wastewater. Also, the website 
interface includes SMS function in order to provide the customers with information about their 
complaint status and to clarify the flow and processing status of the complaint. There are certain data 
that need to be filled in the electronic form of the complaint interface such as details of customer (Name, 
mobile number, water subscription number if available, location, type of complaint, description of the 
complaint, and attachment of the original paper complaint form). Figures below illustrate screen shots 
for this interface. 
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Figure 9   Screen Shot from the a Sample Complaint Interface 
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Figure 10   Screen Shot from a Complaint and the Response of WWD 

 

The interface provides options for the customers to apply for the complaint from home, and if not 
familiar with the system; the customer can go to the Customer Service Citizen in Municipality and fill 
the paper form and the employee will scan the complaint and upload it to the interface as attachment. 
In both cases the electronic reply is available. 

 

9) SMS Reminders  
 
With assistance of the Project experts in September  2019, Jenin Municipality conducted a model SMS 
reminder to 300 customers with a history of zero or low payment and sent SMS to request them to pay 
their monthly bills. Payment behavior of 100 customers (out of the 300) was then monitored and 
analyzed for the next months. The result showed an overall increased trend in the payment of their bills. 
Jenin Municipality, thus, continued to send SMS reminders to phone numbers available on customer 
database and gradually collected more customer phone numbers.   
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Figure 11   Analysis of SMS Effectiveness in Increased Water Tariff Payment  

using a Sample of 100 Customers Payment Trends Before and After SMS 
 
The SMS reminders increased to 800 customers by the end of 2020 as more customer phone numbers 
were collected into AlShamel. However, Jenin Municipality had to stop sending the SMS reminders 
due to hardship of economic situation of the citizens (unpaid salaries and Covid-related hardship) and 
disconnection of SMS activity continued till writing of this report due to financial issues of Jenin 
Municipality and Jawwal Telecommunication Company (the SMS solution provider company). It is 
recommended that JM solves the issue and resumes SMS activity and to increase customer phone 
numbers in its customer database (AlShamel).  
 

10) Use of Google Sheets 
 
The teams at Customer Service Section and Water Section have prepared and utilized Google Sheets 
for sharing the databases and activity records and reports on the clouds. The authorization is defined for 
the relevant staff as ‘only reader’ or with ‘editor’ rights. The Google Sheet database is constantly being 
updated in several organized worksheets on a daily basis. The JM’s IT department is in process of 
upgrading the WWD’s Sharing System on the JM’s server with higher security and capacities.  
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11) Digital Archive 

The archiving team, on a daily routine, scan archived files page by page for each customer and scan the 
files and store on the JM server. Currently 5,000 of water subscribers paper files (out of over 9,000 
water subscribers) are scanned and shared on the JM server. It is an ongoing activity. It has helped CSS 
to have faster access to digital files of customer folders.  
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12) System Integration  

The followings are the system integration.  

For PPWM customers: 

System integration for PPWM customers brings them two ways to charge their cards: 1) via PalPay 
System and charge PPWM card at a PalPay vender, or 2) directly at the JM collection centers. 

 

Figure 12  One Way Integration of PalPay to AlShamel via PPWM Software for PPWM Customers 

 

For Mechanical water meters 

System integration for mechanical water meter customers brings them two ways to pay their bills: 1) 
via PalPay System and pay at a PalPay vender, or 2) pay directly at the JM collection centers. 
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Figure 13  One Way Integration of PalPay and AlShamlel for Mechanical Water Meters 

 

12) Recommendations 

1. Central Achieve for WWD (Subscription Contract for customers). 
2. DMAS system: support and new features. 
3. Activate the feature of identifying the location (GPS) on MBS, and BMS. 
4. Palpay: Add new tools to view and trace the transactions. 
5. Add In extension on GIS to access BMS and Baylan. 
6. Utilize the features of the software where they can be connected together. 
7. Capacity of the telephone network in WWD is damaged, all of the phone complaints are on staff 
mobiles. This issue needs to be fixed and the network needed to be replaced. 
 
 
13) Requirements 
 
1. Software: Licensed Arc GIS Software (2 Administrator, 3 Concurrent) 
2. Printers: 1 Plotter (A0), 4 Printer and Scanner (A3). 
3. PCs: Work Station i7, 10th Generation, 16 GB RAM, 1TB HDD, and 500 GB SSD (4). 
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4. IP Telephones and new network. 
5. Replace available ADSL Internet connection line by a new fiber optics line to handle the file sharing, 
data downloading and uploading in the department. 
6. Web application (Interface) for viewing GIS data (it is set as add in extension on ArcGIS software) 
and has extensions to access all the other software in the department. For example: commands on the 
main page of the web app to enter AL-Shamel. This application is for employee use only. 
 
 
As for PPWM software, the followings are points need for improvements:  
 
 
1. To add the feature of paying the accumulated monthly maintenance fees in case the subscription has 
been disconnected and the charge has not been carried out for a time exceeds a month. 
 
2. To add the alternative charge feature and include it in the report to compensate the customer in case 
the card is damaged or if the balance on the card is not charged 
 
3. Add the free charge feature for administrator in case of social cases or emergence economic situation 
like COVID-19. 
 
4. In some cases the charge did not transfer from PalPay machine to the PPWM software in the vending 
station. Work with PalPay Company to add a tracking tool for bank transfers, in order to address and 
solve the problems related to the of transferring the charge to the PPWM software at vending station. 
 
5. Fix the financial problems resulting from the debts deduction duplicates which happened several 
times.  
 
6. Fix the problem of the fire mode been automatically activated and lent some credits to customers for 
a while without customer’s knowing. This caused a surprised bulk amount of payment when customer 
notices.  
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It is important, as a customer and resident of Jenin, you understand the water service 

status in your city. The series of ‘Your City Water Explained’ - prepared by the Water and 

Wastewater Department (WWD) of the Jenin Municipality - intends to communicated with 

the customers and explain the water status in Jenin, the services that the WWD provides 

to you as the customer and resident, the challenges, and actions that the WWD has been 

taking to improve its services. 

As one of the actions, the Jenin Municipality has reached out to international assistance 

for technical and financial support to improve your water services. With financial and 

technical assistance from the Japanese Government (JICA) and in cooperation with the 

Palestinian Water Authority (PWA), the Jenin Municipality began the WaSIP project in 

October 2017 (Project for Strengthening the Capacity of Water Service Management in 

Jenin Municipality) and hopes to improve the services. 

Without your help and support, as a customer, the WWD may not be able to deliver quality 

services that you deserve even with help of the international assistance.   

 

‘Your City Water Explained’ is published in parts as follow: 

 

Part 1:  

Part 3: Customer low payment rate and financial challenges 

Part 4: How your drinking water is treated and monitored 

Part 5: Customers questions and Municipality’s answers; Q and A 



 

3 
 

Source of Water in Jenin 
 

The Jenin Municipality provides water to the residents from different sources including its own wells (Al 

Saadeh, Al Mechanic, and Balama wells), from private wells within the Municipal boundary (Farathy, Alwaneh, 

and Muamar Jarrar wells), from outside (from Mekrot company via Al Jalameh connection and Al Swetat 

connection), or from West Bank Water Department via Abo Arraba connection. 

 

Supply System 
 

The supply system is of mixed type; by gravity as well as by pumping. The pump operation in Jenin can be 

divided into two types; water source pumps and distribution pumps. From some sources water is first 

transmitted to reservoirs and then distributed by gravity. For example, water from Al Saadeh well is first 

transmitted to Al Jabreyat and Al Marah reservoirs and then distributed by gravity. From some sources (such 

as Jalameh connection) water is fed into smaller tanks (50 m3) and boosted to the network. Some other sources 

(such as Farathy and Jarae wells) water is directly fed to the distribution network. In some locations online 

boosters are used to boost the water pressure. 

 

Drinking Water Pipe Network and Issues 
 

Black steel and galvanized steel are the main pipe materials used in Jenin. Recently use of HDPE has also 

started. The black steel pipes are cement mortar lined from inside and coal tar coated from outside. The 

smaller pipes are GI pipes and they are PVC coated from outside. 

 

Total length of pipe network in 2018 is about 150 km with different diameters from 8 inches to 0.5 inches. 

About 70% of the city’s transmission and main distribution pipe network was built in between 2000 and 2010, 

lines, which are relatively new. It should be, however, noted that the old distribution pipeline has not been 

totally abolished and been left in place; most of the customers are still connected to the old pipelines because 

of the shortage of budget to cover house connection work to the new pipeline. This means possibility of a lot 

of leakages due to the old city pipelines. 

 

Jenin has a complete source metering. All the water produced within the Municipality, purchased from private 

wells, or imported from outside supplier is metered with bulk meters. The bulk meters have been installed 

with adequate upstream and downstream straight pipe sections. This assures the accuracy of measurement 

of how much water is loaded in the city’s water network. The Jenin Municipality, nowadays by help of the JICA 

experts (the WaSIP project), regularly monitors the source meters and the measurements.   

 

There are however several issues related to the city’s water network system: 

 

1) Lack of water network availability for some parts of the city 

It is expected that number of the customers increase gradually, because residential area is expanding year by 

year and the buildings for apartment or commercial purpose are increasing, too. The household at the 

expanded area cannot access the existing distribution lines due to not extended distribution lines. Those 

households are depending on private water vender or the owner who has a private well.  
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2) Water loss throughout the public water network 

 

In addition to the need for expanded water network, the Jenin city is, however, suffering of a high level of 

water loss throughout the existing network before it gets to the customers. This is called unbilled water or 

non-revenue water (NRW) which means the Jenin Municipality has to pay for this water but it is not billed to 

customers and the cost is not returned to the Municipality. It is one of the reasons that the Jenin Municipality 

has been faced to financial difficulty to improve its services, expand the water network, and to maintain the 

existing water system and services. The water loss was 44% in 2017 and 49% in 2016. 

 

In 2018, through the WaSIP project, the Jenin Municipality measured accurately and found that the water loss 

is even higher. The city lost 12,581 m3 of water per kilometer of its total 150 km of water network in 2018. This 

means that 60% of the produced water loaded to the network was lost! The loss rate was higher than past 

two years which could mean the lost is increasing, or it might have been due to higher data accuracy conducted 

in 2018.  

 

The reasons for the high amount of water loss (NRW) could be 1) undetected leakages due to the old network, 

2) late repair of the detected leakages and burst, and 3) illegal connections and illegal uses (i.e. using the 

drinking water for farming or other activities via illegal connection).  

 

The Municipality is taking actions to reduce this loss in coming years. For example, by 1) detecting illegal 

connections, 2) fixing leakages using some new tools, 3) training its technicians how to properly detect 

leakages using the tools, 4) fix public leakages as soon as possible, 4) look for funds to replace old networks 

pipes. The number 2 and 3 have been assisted by the WaSIP project in some pilot project areas. 

 

 

 

 

 

 

 

 

 

 

 

 

3) Low accuracy of some customer water meters 

Although all the water loaded into the network is measured at the production sources and also all the 

consumption is measured by the customer water meters, accuracy of the customer meters, however, is 

classified as low (based on the perception but not supported by any meter test data).  

The customers of 

Jenin only receive 

40% of the produced 

water in the city! 

60% of the water in 

Jenin’s water network 

is lost before it gets 

to the customer’s 

door… worth of over 

8 million NIS per year 

(in 2018)! 
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The customer water meters are used without any maintenance until they show the sign of malfunction. Thus, 

customer meters’ accuracy has deteriorated greatly. Since, currently, ownership of the water meters is by the 

customers, it is the customers’ responsibility to maintain the accuracy of their meters and there are difficulties 

for the Jenin Municipality to oversee the customer meter functions and maintenance. If the customer meter 

was, however, owned by the Jenin Municipality, it was the municipality’s responsibility to maintain the meter 

accuracy. The Jenin Municipality is considering to create a checkup system for the existing customers’ water 

meters regularly and has taken some steps towards this. 

 

One step is that the Municipality has started residential meter accuracy check for the pilot area through the 

WaSIP project using portable test bench (which means no need of removing residential meters but check them 

at the site). Like the Sabah Alkheir area, where the meter accuracy check (for a sample 70 meters) showed 

that 50 of the 70  meters were in acceptable range of accuracy. However, the result may not be the same for 

areas with older water meters. The Municipality needs to conduct such survey in other part of the city as well 

especially in areas with older meters.  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

We want to make it easy for you to Contact Us if you need more information on your city water supply. 

Here is how: 

1) Call the Water and Wastewater Department at 04-2502023. 

2) Us the Municipality website to ask any questions by using Live Chat or reporting any complaints at 

https://www.jenin.city/ 

3) Message us on the Municipality facebook at https://www.facebook.com/JeninMunicipality/ 

 

Would you like to help? 
1) Check your home water meter for accuracy. 
2) Report any leakages or illegal connections in 
public water network to the Municipality. 
 

Installed portable test 

bench on site → 

Location of tested sample water 

meters (red dots) 

Result chart: 50 out of 70 

checked meters in Sabah 

Alkheir were within the 

acceptable range of accuracy 

(the red lines) 
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It is important, as a customer and resident of Jenin, you understand the water service 

status in your city. The series of ‘Your City Water Explained’ - prepared by the Water and 

Wastewater Department (WWD) of the Jenin Municipality - intends to communicated with 

the customers and explain the water status in Jenin, the services that the WWD provides 

to you as the customer and resident, the challenges, and actions that the WWD has been 

taking to improve its services. 

As one of the actions, the Jenin Municipality has reached out to international assistance 

for technical and financial support to improve your water services. With financial and 

technical assistance from the Japanese Government (JICA) and in cooperation with the 

Palestinian Water Authority (PWA), the Jenin Municipality began the WaSIP project in 

October 2017 (Project for Strengthening the Capacity of Water Service Management in 

Jenin Municipality) and hopes to improve the services. 

Without your help and support, as a customer, the WWD may not be able to deliver quality 

services that you deserve even with help of the international assistance.   

 

‘Your City Water Explained’ is published in parts as follow: 

 

Part 1:  

Part 3:  

Part 4: How your drinking water is treated and monitored 

Part 5: Customers questions and Municipality’s answers; Q and A 
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Operation System and the Challenges 
 

The supply system is intermittent and cyclic in Jenin. The cycle does not cover a whole week. Therefore, the 

supply days are not always the same day of the week but variable. The frequency of supply is thus different in 

different parts of the city based on the allocated source and areas covered by the source.  

 

In addition to the 60% of water loss (discussed above), there are other reasons that the Jenin Municipality has 

not been able to provide its customers with 24/7 water access.  

 

1) The valves are not operated fully.  

The water is distributed to areas by daily valve operation. Valves are operated manually twice a day in the 

morning at some well. There are 567 valves in the city. Some controlling valves are reportedly not working 

well (unable to be opened /closed or unable to be 100% opened /closed). The Municipality needs sufficient 

and secured fund to fix these valves and monitor their operation remotely. If the Municipality has fund for the 

SCADA system (remote control system) and fully working valves, there would be no need for the manual 

open/close of the valves and it can be done remotely.  

 

2) The source water has unstable flow. 

For this reason, the distribution schedule set by the Jenin Municipality for customer’s use is often not been 

able follow. As a result, most areas get water once or twice a week, of which duration varies from 1-2 days in 

summer to longer days in winter when the water demand decreases. 

 

3) Unstable water pressure  

Water pressure also has impact on the non-continues water supply to customers. There are areas with very 

high pressure and areas with very low pressure depending on the time, also different during the hours of the 

day or night. High pressure also is responsible for pipe bursts and water hammer. 

 

 

 

 

Unstable water pressure chart: One of the Water Pressure Measurement 

Results Conducted in Pilot Area (near the camp)  

from 13th August to 20th August 2018; Zero water pressure in some days. 

Water pressure 
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Currently the Jenin Municipality, with help of the WaSIP project, has installed a few new valves in pilot areas 

(in addition to bulk meters) and is conducting surveys on the existing valves conditions and their area of 

service, and also a survey on the water pressure by areas. These surveys will help the Jenin Municipality to 

assess the situation and the cost to fix the problem of pressure. If no fund is available from the Municipality, 

these survey results will help the Municipality look for other fund providers and to explain the situation.  

 

Meter Reading and Bill Delivery and the Challenges 
 

 

The water meter readings are done monthly by the meter readers, but they face several issues such as 

customers are absent or don’t open the door, or the water meters are in hard-to-reach locations. The Jenin 

Municipality is facing several issues in the monthly task of water meter reading operation as follow:  

 

1. Paper base procedure of meter reading recording and reporting, also billing takes too much time.  

 

2. Possibility of human errors in recording the readings and entering data in the Municipality’s customer 

database from the paper meter reading reports.  

 

3. The reports of faulty meters or misused meter are not recorded on the database and often not noticed for 

taking actions. This makes a delay in the follow up or not even following up with the reader’s reporting. 
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4. The billing process is separate from reading and is done after the reading data is collected. This consumes 

some days for preparing the bills (five days per month). The readers have to return and deliver the bills which 

means more time consuming.  

 

5. Manual data entry of water meter reading in monthly bases which takes staff time (could otherwise be used 

for other tasks). 

 

6. Cost of over 8,500 bill papers and printing every month and the time it takes.  

 

 

 

 

 

 

 

 

 

 

 

 

 

To overcome these issues and to operate a more efficient meter reading and automated data entry of the 

collected readings and bills delivery, the Municipality has approved to use mobile meter reading and billing 

system (MBS) that can be integrated with the customer database on site and print the bills at the time of 

reading. 

This system allows meter readers to read meters, do automatic billing calculation by the MBS devise, print the 

bill, hand in the bill to customer, all on the site. This would save time and cost in operation of the reading and 

billing: annual saving of around 54,000 NIS (15,000 USD) and 294 net working days of the 4 employees of the 

Customer Service Section. 

 

 

 

We want to make it easy for you to Contact Us if you need more information on your city water supply. 

Here is how: 

1) Call the Water and Wastewater Department at 04-2502023. 

2) Us the Municipality website to ask any questions by using Live Chat or reporting any complaints at 

https://www.jenin.city/ 

3) Message us on the Municipality facebook at https://www.facebook.com/JeninMunicipality/ 

 

Would you like to help? 
1) Let meter readers enter and read your water meters. 
2) Relocate your water meter if it is hard-to-reach for readers to read. 
3) Install a mailbox so bills can be placed in your mailbox if you are not home. This 
help avoid the bill to be fly away by wind and you thus miss the payment.  
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It is important, as a customer and resident of Jenin, you understand the water service 

status in your city. The series of ‘Your City Water Explained’ - prepared by the Water and 

Wastewater Department (WWD) of the Jenin Municipality - intends to communicated with 

the customers and explain the water status in Jenin, the services that the WWD provides 

to you as the customer and resident, the challenges, and actions that the WWD has been 

taking to improve its services. 

As one of the actions, the Jenin Municipality has reached out to international assistance 

for technical and financial support to improve your water services. With financial and 

technical assistance from the Japanese Government (JICA) and in cooperation with the 

Palestinian Water Authority (PWA), the Jenin Municipality began the WaSIP project in 

October 2017 (Project for Strengthening the Capacity of Water Service Management in 

Jenin Municipality) and hopes to improve the services. 

Without your help and support, as a customer, the WWD may not be able to deliver quality 

services that you deserve even with help of the international assistance.   

 

‘Your City Water Explained’ is published in parts as follow: 

 

Part 1:  

Part 3:  

Part 4: How your drinking water is treated and monitored 

Part 5: Customers questions and Municipality’s answers; Q and A 
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Bill Collection Rate; many customers don’t pay their water bills! 
 

Water bill collection rates remain very low in Jenin City which affects the efficiency of the Municipality’s 

water services in implementing the tasks assigned. The low collection rate causes the Municipality not to be 

able to cover its expenses and operational costs and continue to provide quality services to you as the water 

service customers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Financial Highlight: negative balance every year 

The financial status of the Jenin Municipality in 2012 -2018 shows that 

the Water and Wastewater Department did not recover all of the 

expenses because many customers failed to pay their bills. Thus, the 

WWD could only cover an average of 56% of its expenses in the seven 

years. The expenses include staff salary, maintenance of pumps, water 

network maintenance, oil and motor fuel, etc. The water purchase cost 

from the WBWD has not been paid. 

With negative balance all 

years, the WWD/JM could not 

spend much on spare parts, 

maintenance, expansion of 

water network, and 

equipment!  But perhaps just 

be able to pay the salary of 

the WWD’s staff! 

 

The debt amount of the water customers 

is very high. Only a low percentage of the 

value of the consumed water in past 

months is paid off by the customers: 

27.98% in 2017 

18.47% in 2018 

16.06% in 2019 (as of September) 

As you see, less than half of the value of 

the JM’s water consumed by the 

customers is paid off by the them:  

42.68% in 2017 

43.02% in 2018 

35.07% in 2019 (as of September) 
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Deficit of WWD  

(Revenue – Expenses) 

2012 - 2,586,714 

2013 - 2,192,950 

2014 - 3,107,821 

2015 - 2,437,362 

2016 - 2984,351 

2017 - 1,785,323 

2018 - 2,446,816 

Total -17,541,340 

Various reasons for the 

zero/minimum readings: 

1) Meter does not work; 

2) The stop valve before the 

meter is closed;  

3) The house-owner is out of 

Palestine;  

4) The reader read the meter 

wrongly; 

5) The house is closed, and the 

reader cannot reach the meter; 

6) Even connected, the 

customer does not use the 

Municipality water (used water 

taken from private well); 

7) The water meter is not seen 

at the house though it is 

registered on the customer 

database system. 

 

Staff examining the zero/minimum meter reading  

 

The WWD’s staff is getting training 

using the customer database system 

at the refurbished City Center (Sibat) 

collection office. 

 

Actions to Improve Financial Status; not enough if 
customers continue not paying! 
 

The municipality, with assistance of the WaSIP project, has taken 
some steps to improve its collection rate: 
 
1) Recruitment preparation of full-time accountants 

2) Motivation scheme for meter readers & collectors 

3) Check water meters with zero/minimum reading; to bill the missed 

water use (in pilot areas) 

4) Use of Palpay System for Bill Collection: The Palpay system 

transfers the payments immediately to the bank account of the 

Municipality.  Customers can pay their water bills from any Palpay 

stations in Palestine. The advantage of this system was studied, and 

its introduction was approved by the Municipal Council in November 

2018 and will start soon. 

5) Refurbishment of the City Center (Sibat) Collection Office 

6) Establishing of Collection Offices: The Haifa Street Collection Office 

7) In pilot areas: Door visits of customers with 24/7 of fairly good 

water supply, and also high debtors to request for paying bills 

8) Installation of Pre-paid water meters (PPWM) 

 

Please pay full amount of 

your bills to help WWD to 

have financial sources to 

provide you with improved 

better services. 
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In December 2018, the Municipal Council approved use of pre-paid water 

meters for three pilot areas in the city. The WaSIP project, delivered a total 

of 1,850 ultrasonic pre-paid water meters (PPWM) in February 2019. The 

installation of PPWM has been started in March 2019. The Municipality 

hopes that the introduction of PPWM will contribute to the improvement 

of bill collection ratio including the collection of debts from customers, as 

well as improving the accuracy of recorded water consumption in the 

customer database system (Al-Shamel.) 

To read more about the PPWM project in Jenin’s pilot areas, please refer 

to the PPWM Booklet published by the Municipality.  

 

Would you like to help? 
Please pay off your water debt and pay your bills 
monthly! 
 

 

   

 

 

The WWD’s staff is receiving bill 

payment at the newly opened Haifa 

Street collection office. 

 

We want to make it easy for you to Contact Us if you need more information on your city water supply. 

Here is how: 

1) Call the Water and Wastewater Department at 04-2502023. 

2) Us the Municipality website to ask any questions by using Live Chat or reporting any complaints at 

https://www.jenin.city/ 

3) Message us on the Municipality facebook at https://www.facebook.com/JeninMunicipality/ 

 



 

 

別冊資料 CD 1.5  

Your City Water Explained Part 1, 2 and 3 (for 
Customer information) 
 

別冊資料 CD 1.5.2 Arabic Version  
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( 1الجزء ��ول )  

والتحديات التي توريد المياه 
ها  تواجه

للمشتركين توضيحية نشرة  
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 مصادر المياه في جنين

مهم لك كمشترك نشرة أن تفهم حالة الخدمة المائية في مدينتك. سلسلة  جنين،  مدينة ومقيم في مياه من ال

التابعة لبلدية  (WWD) والصرف الصحيالتي أعدتها إدارة المياه  -" واقع المياه في مدينة جنين" المشتركين

مها لك وا وشرح حالة المياه في مدينة جنين مشتركينحيث تعتزم التواصل مع ال -جنين  لخدمات التي تقد

ذها لتحسين خدماتهاالى ال با�ضافة ، كمشترك مياه  .تحديات وا�جراءات التي تتخ

جنين بالتواصل دوليا للحصول على المساعدة على الصعيدين الفني والمالي  بلدية ا�جراءات، قامتكأحد 

ة اليابانية ة من الحكوم وبالتعاون مع سلطة  (JICA) لتحسين خدمات المياه الخاصة بك. وبمساعدة مالية وتقني

ارة )مشروع تعزيز قدرة إد 2017في أكتوبر  WaSIP ، بدأت بلدية جنين مشروع (PWA) المياه الفلسطينية

 .خدمات المياه في بلدية جنين( وتأمل لتحسين الخدمات

لكن بدون مساعدتكم ودعمكم كمشتركين قد ��تتمكن دائرة المياه والصرف الصحي من تقديم الخدمات عالية 

 .الجودة التي تستحقها حتى لو كان ذلك مع المساعدة الدولية

 :" في أجزاء على النحو التاليفي مدينة جنينمياه ال نشرة توضيحية للمشتركين حول واقعيتم نشر "

 

 : إمدادات المياه والتحديات1الجزء 

 : نظام التشغيل والتحديات2الجزء 

 : انخفاض معدل دفع المشتركين والتحديات المالية3الجزء 

ة مياه الشرب الخاصة بك ومراقبتها4الجزء   : كيف يتم معالج

 لدية ؛ سؤال وجواب: أسئلة الع��ء وإجابات الب5الجزء 
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ومن ��بار الخاصة داخل  (،توفر بلدية جنين المياه للسكان من مصادر مختلفة بما في ذلك ��بار التابعة لها )آبار السعادة والميكانيك وبلعمه
حدود البلدية )بئر الفراحتي وع��نه ومعمر جرار( ومن الخارج )شركة المكاروت( عن طريق الجلمة والسويطات ب��افة الى إدارة مياه  

 .الضفة الغربية عن طريق نقطة اتصال ابو عرب
 

 امداد المياه نظام 
 

  نوعين؛عن طريق الضخ، حيث يمكن تقسيم عملية الضخ في مدينة جنين إلى وعن طريق الجاذبية ويكون ذلك   المختلط؛نظام ا��داد من النوع  
تنتقل  المثال، مضخات مصادر المياه ومضخات التوزيع. �� تنتقل المياه من بعض المصادر إلى الخزانات ثم توزع بالجاذبية. على سبيل 

ات والمراح ثم يتم توزيعها عن طريق الجاذبية. في بعض المصادر )مثل نقطة الجلمة( يتم تخزين خزانات الجابري السعادة إلى المياه من بئر 
ها للشبكة. في بعض المصادر ��خرى )مثل آبار فراحتي وجرار( يتم تغذية شبكة التوزيع  3م  50المياه في خزانات أصغر بحجم ) ( وتزويد

 .على الخطوط لزيادة ضغط المياه مباشرة، وفي بعض المواقع ��خرى يتم استخدام الضخ 
 

 .مياه شرب شبكة ا�نابيب والقضايا المتعلقة بها
 

هما المواد المستخدمة ل�نابيب الرئيسية في مدينة جنين، ولقد بدأ مؤخرا استخدام  ��نابيب ا���ذية   HDPE المعدن الصلب ا�سود والمجلفن 
  وهي  PVCو GI فهي أنابيب الفرعية  الداخل وقطران الفحم من الخارج. بالنسبة ل�نابيبأسمنتي مبطّن من السوداء وهي عبارة عن م�ط  

ه من الخارج  .مغلف
 

ة من  150حوالي  2018يبلغ الطول ��جمالي لشبكة ��نابيب في عام   ٪ من  70بوصة. تم بناء حوالي  0.5بوصات إلى   8كم بأقطار مختلف
هي خطوط جديدة نسبيًا. ومع ذلك، تجدر ا�شارة إلى أن أنابيب  2010و  2000المدينة بين عامي  شبكة أنابيب النقل والتوزيع الرئيسية في  ، و

ها تماما؛ حيث ان معظم المشتركين ما زالوا يأخذون المياه من خطوط ��نابيب القديمة بسبب نقص الميزانية لتغطية   التوزيع القديم لم يتم إلغاؤ
هذه الخطوط القديمةأعمال توصيل المنازل إلى الخطوط الجد هذا يعني احتمال حدوث تسربات كبيرة بسبب   .يدة. و

 
ها من آبا ها من البلدية والتي يتم شراؤ ر  مصادر المياه في مدينة جنين مقاسه بالكامل.  حيث يتم قياس جميع كميات المياه التي يتم توريد

ها من مورد خارجي بكميات كبيرة. لقد تم تركيب هذا يضمن دقة   خاصة، أو يتم استيراد ة مع أنابيب المنبع والمصب و عدادات الجملة الميكانيكي
هذه   ( WaSIP)مشروع  القياس لكمية المياه المحملة في شبكة المياه بالمدينة. وتقوم بلدية جنين بمساعدة خبراء جايكا  بمراقبة عدادات 

 .المصادر بانتظام 
 

هناك العديد من المش��ت المتعلقة   :بنظام شبكة المياه في المدينةومع ذلك، 
 
 ( عدم توفير شبكة المياه لبعض أجزاء المدينة1

من المتوقع أن يزداد عدد المشتركين تدريجياً، �ن المنطقة السكنية تتوسع عاماً بعد عام، كما أن المباني المخصصة للشقق أو ا�غراض  
ة الوصول إلى خطوط التوزيع الحالية بسبب عدم تمديد خطوط توزيع جديدة. فتقوم  الجديد  اطقالتجارية تتزايد أيضًا. � تستطيع ا�سر في المن

 .هذه ��سر ب��عتماد على مورد خاص أو عن طريق المالك إذا كان لديه بئر خاص
 
مة 2  ( فقدان بعض المياه في جميع أنحاء شبكة المياه العا

لها إلى  ب��افة إلى الحاجة إلى توسيع شبكة المياه، تعاني مدينة جنين من ارتفاع مستوى فقدان المياه في جميع أنحاء الشبكة الحالية قبل وصو 
هذا ما يسمى بالمياه الغير مفوترة أوالمشتركين هذه المياه ولكن NRWفاقد المياه ) . و مما يعني أن بلدية جنين عليها أن تدفع ثمن  � يتم  ( 

هها�� يتم إرجاع التكلفة إلى البلدية. إنه أحد ��سباب التي  بها للمشتركينإصدار فاتورة  ة مالية وتسبب لها بلدية جنين  تواج حسين في تصعوب
 . 2016٪ في عام   49و 2017٪ في عام   44والحفاظ على نظام المياه والخدمات الحاليين. كان فقدان المياه  ه خدماتها وتوسيع شبكة الميا

 
، قامت بلدية جنين بقياس الكميات بدقة ووجدت أن كمية فقدان المياه كانت أعلى حيث فقدت  WaSIP، من خ�ل مشروع 2018في عام  
هذا يعني أن  .كيلومترًا من شبكة المياه 150تر من إجمالي  متر مكعب من المياه لكل كيلوم 12،581المدينة  ٪ من المياه المحملة على  60و
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مما قد يعني أن لقد الشبكة قد فقدت!   ازدياد، أو ربما كان ذلك بسبب دقة البيانات   الخسارة فيكان معدل الخسارة أعلى من العامين الماضيين، 
 . 2018والقياسات التي أجريت في 

 
هي  NRWأسباب ارتفاع نسبة فقد الماء ) يمكن أن تكون (  3( إص�ح متأخر للتسرب،  2( تسربات غير مكتشفة بسبب الشبكة القديمة،  1( 

ا من ��نشطة بواسطة وصلة غير   ه وص�ت غير قانونية أواستخدامات غير قانونية )أي استخدام مياه الشرب من أجل الزراعة أو غير
 قانونية(.

 
هذه الخسارة في السنوات القادمة. على سبيل المثال، بواسطة  تتخذ البلدية إجراءات لل ( إص��  2( اكتشاف الوص�ت الغير القانونية، 1حد من 

هذه ��دوات،  3التسربات باستخدام بعض ��دوات الجديدة،  ( إص��  4( تدريب الفنيين على كيفية اكتشاف التسربات بشكل صحيح باستخدام 
  WaSIPفي مشروع  3و  2( البحث عن التمويل��ستبدال أنابيب الشبكات القديمة. تم تنفيذ ��جراءات  4  التسريبات في أقصر وقت ممكن،

 في بعض مناطق المشروع التجريبية.
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 خلل في دقة بعض عدادات مياه المشتركين  (3

على الرغم من أن كل المياه المحملة في الشبكة يتم قياسها بواسطة عدادات الجملة عند المصادر وقياس ��سته�ك الكلي بواسطة عدادات  
ا منخفضة )استنادًا إلى التصور المبدئي ولكنها غير مدعومة   المياه الخاصة بالمشتركين فإنه يتم تصنيف دقة عدادات المشتركين على أنه

 .��ختبار( عداداتي من بواسطة أ

هورت دقة عدادات المشتركين بشكل  يتم استخدام عدادات مياه المشتركين دون أي صيانة حتى تظهر ع��ة على وجود خلل. وبالتالي، تد
هنالك صعوبات على  كبير. نظرًا �ن ملكية عدادات المياه حاليًا تابعة للمشتركين، فمن مسؤوليتهم الحفاظ على دقة عداداتهم با�ضافة الى   أن 

لدية بلدية جنين في ا�شراف على عدادات المشتركين وصيانتها. لكن إذا كان عداد المشترك مملوكًا من قبل بلدية جنين فسيكون من مسؤولية الب
 .ض الخطوات لتحقيق ذلكالحفاظ على دقة العداد. تفكر بلدية جنين في إنشاء نظام لفحص عدادات مياه المشتركين الحاليين بانتظام واتخذت بع

ة من خ�ل مشروع هي أن البلدية بدأت في فحص دقة عدادات المشتركين للمنطقة التجريبي باستخدام منصة اختبار   WaSIP إحدى الخطوات 
أظهر  مما يعني عدم الحاجة إلى إزالة العدادات السكنية ولكن التحقق منها في الموقع(. مثل منطقة صباح الخير، حيث  فحص دقة  محمولة )

هي نفسها بالنسبة للمناطق   70عداد من أصل  50عينة( أن  70العداد )ل  عداد كانت في نطاق مقبول من الدقة. ومع ذلك، قد�� تكون النتيجة 
هذا المسح في جزء آخر من المدينة وكذلك في المناطق التي بها عدادات   .أقدمالتي بها عدادات مياه قديمة. تحتاج البلدية إلى إجراء مثل 

 

المشتركين في جنين 
% فقط 40يحصلون على 

من كمية المياه الموردة 
 للمدينة

% من المياه في شبكة 60
مياه مدينة جنين تتم 

قبل وصولها خسارتها 
وتبلغ قيمتها  …للمشتركين

��يين شيكل لسنة  8
2018 
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  التالية:يُرجى التواصل من خ�ل الطرق  مدينتك؛لمزيدٍ من المعلومات والتفاصيل حول مصادر المياه في 

 

 .2502023-04الرقم  الصحي على التواصل مع دائرة المياه والصرف  ( 1

 من خ�ل الرابط التالي     الشكاوى تطبيق الدردشة أون�ين وتقديم   ل�ستفسار واستخدمزيارة موقع البلدية  ( 2

https://www.jenin.city/ . 

 /https://www.facebook.com/JeninMunicipalityالتواصل من خ�ل رسائل صفحة البلدية عبر الفيسبوك  ( 3

 

 

 تريد المساعدة؟ هل 
( افحص دقة العداد الخاص بك1  
( قم بإخبار البلدية إذا �حظت أي تسرب أو أي وصلة غير قانونية في 2

 شبكة المياه العامة
 

منصة اختبار محمولة لفحص 
 →دقة العداد

Location of tested sample water 

meters (red dots) 

ة من أصل  50النتيجة:  عينة  70عين
تم فحصها في منطقة صباح الخير 

 كانت ضمن نطاق الدقة المقبول.
 )الخطوط ذات اللون ��حمر( 

https://www.jenin.city/
https://www.facebook.com/JeninMunicipality/
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2الجزء   
 نظام التشغيل والتحديات 

  للمشتركين توضيحية نشرة
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مهم لك كمشترك نشرة أن تفهم حالة الخدمة المائية في مدينتك. سلسلة  جنين،  مدينة ومقيم في مياه من ال

التابعة لبلدية  (WWD) والصرف الصحيالتي أعدتها إدارة المياه  -" واقع المياه في مدينة جنين" المشتركين

مها لك وا وشرح حالة المياه في مدينة جنين مشتركينحيث تعتزم التواصل مع ال -جنين  لخدمات التي تقد

ذها لتحسين خدماتهاالى ال با�ضافة ، كمشترك مياه  .تحديات وا�جراءات التي تتخ

بلدية جنين بالتواصل دوليا للحصول على المساعدة على الصعيدين الفني والمالي  ا�جراءات، قامتكأحد 

ة اليابانية ة من الحكوم وبالتعاون مع سلطة  (JICA) لتحسين خدمات المياه الخاصة بك. وبمساعدة مالية وتقني

)مشروع تعزيز قدرة إدارة  2017في أكتوبر  WaSIP ، بدأت بلدية جنين مشروع (PWA) مياه الفلسطينيةال

 .خدمات المياه في بلدية جنين( وتأمل لتحسين الخدمات

لكن بدون مساعدتكم ودعمكم كمشتركين قد ��تتمكن دائرة المياه والصرف الصحي من تقديم الخدمات عالية 

 .حتى لو كان ذلك مع المساعدة الدوليةالجودة التي تستحقها 

 :" في أجزاء على النحو التاليفي مدينة جنينمياه ال نشرة توضيحية للمشتركين حول واقعيتم نشر "

 

 : إمدادات المياه والتحديات1الجزء 

 : نظام التشغيل والتحديات2الجزء 

 : انخفاض معدل دفع المشتركين والتحديات المالية3الجزء 

ة مياه الشرب الخاصة بك ومراقبتها: 4الجزء   كيف يتم معالج

 : أسئلة الع��ء وإجابات البلدية ؛ سؤال وجواب5الجزء 

 



 

3 
 

 نظام التشغيل والتحديات  
 

 يتصف نظام ضخ المياه في بلدية جنين بكونه متقطعاً )غير متواصل( بحيث يتم ضخ كميات المياه خ�ل دوراتٍ � تغطي أسبوعاً كام�ً نظراً 
ها سمة التغيير.  ومن الجدير ذكره بأن وضع   لطبيعة الضخ غيرِ المتواصلة؛ ويترتب على ذلك عدم ثبات ا�يام التي يتم الضخ خ�لها واتخاذ

 تزود بالمياه في أرجاء المدينة يختلف باخت�ف مصدر المياه المخصص والمنطقة التي يغذيها. ال
 
% )كما تم مناقشته سابقاً( تواجه بلدية جنين أسباباً أخرى تقف عائقاً أمام تزويد المشتركين 60ب��افة إلى نسبة فاقد المياه التي تصل إلى  

 ع. ساعة على مدار ��سبو 24بالمياه لمدة 
 

 عدم تشغيل المحابس بشكلٍ كامل.  (1
يتم تشغيل المحابس من خ�ل فتحها أو إغ�قها بشكلٍ يدوي   يتم توزيع المياه على المناطق من خ�ل التشغيل اليومي للمحابس، ففي بعض ��بار 

 /بعضاً منها � يعمل بشكلٍ جيد أي � يمكن اغ�قهامحبسا؛ً إ� أن  567ولمرتين خ�ل الفترة الصباحية. ومن الجدير ذكره بأن المدينة تمتلك 
هذه المحابس ومتابع ة آلية فتحها بشكلٍ جُزئي أو كاملٍ على حد السواء. وعليه تحتاج البلدية إلى توفير التمويل الكافي لتغطية تكاليف اص�ح 

التحكم الصناعي( وضمان تشغيل المحابس بشكلٍ  نظام ( SCADAتشغيلها عن بعُد؛ وفي حال تمكن البلدية من توفير التمويل المادي لنظام 
هنالك حاجة لفتح واغ�ق المحابس بشكل يدوي بل سيتم التحكم بها عن بعد.   كامل لن يكون 

 ا�نتاجية المتغيرة في مصادر المياه.  (2
ة جنين ليس ثابتا؛ً وعليه فإن أغلب المناطق نتيجةً لعدم انتظام الكميات المنتجة من مصادر المياه فإن جدول توزيع المياه المشُكل من قبل بلدي

يوم في فصل الصيف وإلى عدة أيام في فصل الشتاء نظراً �نخفاض  2-1تزُّود بالمياه مرة أو مرتين في ا�سبوع خ�ل فترة زمنية تتراوح من  
 الطلب على المياه.  

 ضغوطات المياه المتغيرة في الشبكة.  (3
لية ضخ المياه المتقطعة؛ فهنالك مناطق ذات ضغوط مرتفعة وأخرى ذات ضغوط منخفضة تعتمد على تؤثر ضغوطات المياه المتغيرة على آ

هرة المطرقة المائية   water hammer الفصل )صيفاً أو شتاءاً( وساعات التزود )لي�ً او نهاراً(. مع التنويه بأن الضغوطات المرتفعة تسبب ظا
 وانفجار الخطوط. 

          
 
 
 

 
 

 لمياه المتغيرة في الشبكة: نتائج قياس الضغوطات في منطقة الدراسة )بالقرب من المخيم(  رسم توضيحي عن ضغوطات ا 
أظهرت النتائج عدم وجود ضغوطات في الشبكة في بعض ��يام. 2018-آب   20- 13وذلك خ�ل الفترة الممتدة من   : وقد 

 ضغط المياه
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تركيب عدد من المحابس الجديدة وعدادات   ( بتنفيذWaSIPخدمة المياه في جنين ) ادارةبلدية جنين بالتعاون مع مشروع تحسين  حديثا؛ً قامت 
ة من خ�ل فحص حالتها   الدراسة.( في مناطق  bulk metersالجملة )  من ناحيةٍ أخرى تم تنفيذ مسح تشخيص المحابس الحالية على الشبك

مها؛وتحديد المناطق التي  هذا المسح مع مسح قياس ضغوطات المياه في    تخد الذي سيساعد بلدية جنين على تقييم وضع   الشبكة ا��ر وقد ترافق 
ستساعد   البلدية؛وفي حالة عدم توفر التمويل المادي مِن قبِل  فيها.�� مشاكل الضغط المحابس الموجودة على الشبكة والتكلفة ال�زمة��

د ممولين وتوضيح وضع الشبكة  هذه المسوحات البلدية على ايجا  لهم. نتائج 
 

 قراءة العداد وتوزيع الفواتير والتحديات  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
هنالك عدة عقبات تواجه قارئ العداد خ�ل عملية  شهري؛قراءات عدادات المياه بشكلٍ  العداد بأخذ يقوم قارئ  عدم تواجد  مثل:  القراءة؛�� أن 

بلدية جنين العديد من  إليه. تواجهالمشتركين في المنزل أو رفض المشتركين فتح ابواب منازلهم او تواجد العداد في مكان يصعب الوصول 
     العدادات الشهرية؛ كالتالي: ءة  عملية قرا القضايا خ�ل 

 
 تستغرق وقتاً طوي�ً.  الجباية التي–إلى أعمال الفوترة   ب��افة التقارير؛ا�جراءات الورقية التي يتطلبها كلٍُ من تسجيل القراءات واعداد   .1

 
 البلدية. شتركين في ادخالها على قاعدة بيانات الم  القراءة ثمدفاتر  القراءات علىاحتمالية وقوع الخطأ عند تسجيل  .2

 
ها على قاعدة بيانات المشتركين وعدم اتخاذ ا�جراءات ال�ز  .3 مة عدم تسجيل التقارير الخاصة بالعدادات المعطلة أو تلك التي يسُاء استخدام

ة متابعتها أو حتى يؤدي إلى عدم  لحلها؛  العدادات. تقارير قارئي  متابعتها فيا��ر الذي يؤجل عملي
 

ً تكون عملية القراءة   .4 عدة أيام   تصل    القواتير يستغرقأن اعداد    القراءات؛ كما ن عملية الفوترة التي تتم بعد ��نتهاء من جمع  ع  منفصلة تماما
 الوقت. في حين يكون على القارئ الرجوع لتوزيع الفواتير على المشتركين ا��ر الذي يحتاج إلى مزيدٍ من  (،أيام في الشهر  5إلى ) 

 



 

5 
 

المشتركين الذي يمكن ان يسُتغل في انجاز   قسم خدماتا��ر الذي يستنزف وقت أفراد    وشهري؛ي  ادخال قراءات عدادات المياه بشكلٍ يدو .5
هامٍ    اخرى.م

 
ها تحتاج إلى  شهر عدا/شيكل  8500إلى  المستخدمة )أوراق، حبر(تصل تكلفة مواد الطباعة   .6    الوقت. أن عملية توفير

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

هذه المشك�ت  الفواتير،  آلية توزيع  وس�سةالعدادات التي تم جمعها وإدخالها بشكلٍ الكتروني  قراءات تشغيل  وضمان فعاليةللتغلب على 
يمكن ربطه مع قاعدة بيانات المشتركين خ�ل التواجد في موقع العمل   الذي  (MBS)بلدية جنين على استخدام نظام الفوترة المحمولة  وافقت 

 .الفواتير في وقت القراءة  وطباعة

 

مكّن نظام القوترة المحمولة  الفواتير بشكلٍ الكتروني   واحتساب العدادات   الموقع كقراءةقارئ العداد من تنفيذ العديد من المهام في  (MBS)يُ
مما وطباعة   فمن خ�ل استخدام نظام الفوترة المحمولة   والفواتير؛سيساعد على تقليل الوقت والتكلفة ال�زمة�دارة القراءات  الفواتير، 
(MBS) موظفين   4يوم عمل من ايام  294أما بالنسبة للمدة الزمنية سيتم توفير ( ��ر  15000)شيكل  54000مقدار التوفير السنوي  سيبلغ

  المشتركين.من قسم خدمات  

 

  المساعدة؟هل أنت على استعداد لتقديم 
 بك.السماح لقارئ العداد بدخول ملكيتك وقراءة العداد الخاص  (1
  إليها.الوصول  على القارئنقل مكان العدادات التي يصعب  (2
المشترك في تركيب صندوق بريد عند المنزل بحيث يتم وضع الفواتير داخل الصندوق في حال عدم تواجد  (3

 المنزل.
عدم الدفع مِن  للرياح بالتالي تجنبمن خ�ل تركيب الصندوق سيتم تجنب فقدان الفواتير أو ضياعها نتيجةً  (4

 المشتركين.قبِل 

  التالية:يُرجى التواصل من خ�ل الطرق  مدينتك؛لمزيدٍ من المعلومات والتفاصيل حول مصادر المياه في 

 

 .2502023-04الرقم  الصحي على التواصل مع دائرة المياه والصرف  ( 1

 من خ�ل الرابط التالي     الشكاوى تطبيق الدردشة أون�ين وتقديم   ل�ستفسار واستخدمزيارة موقع البلدية  ( 2

https://www.jenin.city/ . 

 /https://www.facebook.com/JeninMunicipalityالتواصل من خ�ل رسائل صفحة البلدية عبر الفيسبوك  ( 3

 

 

https://www.jenin.city/
https://www.facebook.com/JeninMunicipality/
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 الجزء الثالث
انخفاض معدل الدفع 

للمشتركين وتحديات الوضع 
  المالي للبلدية

  للمشتركين توضيحية نشرة
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مة المائية في مدينتك. سلسلة  جنين، مدينة  ومقيم في  مياه  من المهم لك كمشترك  نشرة  أن تفهم حالة الخد

التابعة لبلدية   (WWD) والصرف الصحيالتي أعدتها إدارة المياه   -" واقع المياه في مدينة جنين "  المشتركين 

مها لك  وا وشرح حالة المياه في مدينة جنين  مشتركين حيث تعتزم التواصل مع ال -جنين   لخدمات التي تقد

ها لتحسين خدماتهاالى ال با���   ،كمشترك مياه  .تحديات وا��راءات التي تتخذ

جنين بالتواصل دوليا للحصول على المساعدة على الصعيدين الفني والمالي   بلدية  ��راءات، قامت كأحد 

ومة اليابانية وبالتعاون مع سلطة   (JICA) لتحسين خدمات المياه الخاصة بك. وبمساعدة مالية وتقنية من الحك

ارة  )مشروع تعزيز قدرة إد  2017في أكتوبر   WaSIP ، بدأت بلدية جنين مشروع  (PWA) المياه الفلسطينية

 .خدمات المياه في بلدية جنين( وتأمل لتحسين الخدمات 

لكن بدون مساعدتكم ودعمكم كمشتركين قد � تتمكن دائرة المياه والصرف الصحي من تقديم الخدمات عالية  

 .الجودة التي تستحقها حتى لو كان ذلك مع المساعدة الدولية 

 :" في أجزاء على النحو التاليفي مدينة جنين مياه ال نشرة توضيحية للمشتركين حول واقع يتم نشر "

 

 : إمدادات المياه والتحديات 1الجزء 

 : نظام التشغيل والتحديات 2الجزء 

 : انخفاض معدل دفع المشتركين والتحديات المالية3الجزء 

 : كيف يتم معالجة مياه الشرب الخاصة بك ومراقبتها 4الجزء 

 لدية ؛ سؤال وجواب : أسئلة الع��ء وإجابات الب5الجزء 
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 معدل الجباية، العديد من المشتركين � يقومون بدفع فواتير المياه المستحقة عليهم! 
 

المياه المقدمة للمشتركين و يؤثر ايضا على  � تزال م��ت تحصيل فواتير المياه منخفضة للغاية في مدينة جنين مما يؤثر على كفاءة خدمات 
ها. يؤدي انخفاض معدل التحصيل إلى عدم قدرة البلدية على تغطية نفق هيل للشبكة و غير ها من صيانة و اعادة تأ هام الموكلة إلي اتها تنفيذ الم

 لة تقديم خدمات عالية الجودة لكم كمشتركين مياه. والنفقات التشغيلية ومواص
 
 

 
 

 
 

 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 

 الوضع المالي في بلدية جنين: رصيد سلبي كل سنة

أن   2018-  2012 ما بين يوضح الوضع المالي لبلدية جنين في الفترة 
لم تتمكن من تغطية تكالفيها��ن بعض   الصحي والصرف المياه  دائرة

هم، حيث   ٪  56غطت ما معدله  مشتركين المياه � يلتزمون بدفع فواتير
في السنوات السبع الماضية. تشمل  خدمة المياه  فقط من نفقاتها المتعلقة ب 

ات  الموظفين وشراء المياه وصيانة المضخ رواتب المصروفات 
الديون السابقة    سدادوصيانة شبكات المياه والزيوت ووقود المحركات و

هذا يعني أن تكلفة شراء المياه من  الى سلطة المياه  وما إلى ذلك. و
ها.لم يتم  دائرة مياه الضفة الغربية   سداد

لم تستطع دائرة  السنوات،طوال  الرصيد السلب   مع 
الصح  إنفاق الكثير على قطع الغيار  والصرفالمياه 

والصيانة وتوسيع شبكة المياه والمعدات! لكن ربما تكون 
  الدائرة! 

 قادرة فقط على دفع رواتب موظف 

كير  المياه عالية جدا يتم دفع نسبة مئوية  .كمية الديون لمشير

  الأشهر الماضية من منخفضة فقط من قيمة 
المياه المستهلكة ف 

كير    :قبل المشير

  عام  27.98
 2017٪ ف 

  عام  18.47
 2018٪ ف 

  عام  16.06
( حبر شهر) 2019٪ ف   سبتمي 

  كما 
ترون فإن أقل من نصف قيمة مياه بلدية جنير  البر

كير   يتم دفعها:   يتم استهلاكها من قبل المشير

  عام  42.68
 2017٪ ف 

  عام  43.02
 2018٪ ف 

  عام  35.07
( حبر ) 2019٪ ف   شهر سبتمي 
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العجز المالي في دائرة المياه والصرف  
 الصحي 

( التكاليف - العوائد  ) 
2012 - 2,586,714 

2013 - 2,192,950 

2014 - 3,107,821 

2015 - 2,437,362 

2016 - 2984,351 

2017 - 1,785,323 

2018 - 2,446,816 

 17,541,340- المجموع 

هي أسباب القراءا ت الصفرية/ الحد���نى:ما   

 العداد�� يعمل.  .1
 الصمام قبل العداد مغلق.  .2
 القارئ يأخذ قراءات غير دقيقة أو قراءة خاطئة.  .3
 � يستطيع الوصول للعداد.  والقارئالمنزل مغلق  .4
 مالك المنزل يعيش خارج المدينة أو خارج الدولة.  .5
المشترك�� يستخدم المياه المزودة من قبل البلدية   .6

هذا يقوم بشراء المياه من بئر خاص  وانما يترتب   و
 عليه فاتورة الحد���نى من���ته�ك.

عداد المياه غير موجود مع العلم انه مسجل على   .7
 رقم اشتراك. وله ي بلدية جنين النظام ف

همالصحي  والصرفطواقم دائرة المياه  يقومون بفحص العدادات  و
 ��دنى.ذات القراءات الصفرية او الحد 

الصحي على���تخدام الصحيح لقواعد  والصرفيتم تدريب طواقم دائرة المياه 
وسط المدينة  بيانات المشتركين و��نظمة المستخدمة في مركز الجباية و التحصيل في

 )مركز السيباط(.

 

الصيانة � تكفي   ومصاريفاجراءات تحسين الوضع المالي: المصاريف التشغيلية  
 استمر المشتركون بامتناعهم عن دفع فواتيرهم!  إذا
 

باتخاذ بعض الخطوات لتحسين معدل   ،WaSIPبمساعدة مشروع  البلدية، قامت 
ها لفواتير المياه:   تحصيل

 ( توظيف محاسبين بدوام كامل. 1
 راء العدادات والجباة. ( نظام الحوافز لق2
لفوترة المياه التي   ��نى؛( التحقق من عدادات المياه مع القراءة الصفرية / الحد 3

ها من قبل )في مناطق الدراسة(   لم يتم فوترت
بتحويل   Palpayلتحصيل الفاتورة: يقوم نظام  Palpay( استخدام نظام 4

مكن للعم�� دفع فواتير  المدفوعات على الفور إلى الحساب المصرفي للبلدية. ي 
هم من أي نقطة من نقاط  في فلسطين. تمت دراسة ميزة   Palpayالمياه الخاصة ب

 وسيبدأ قريبًا.  2018وتم اعتماده من قبل المجلس البلدي في نوفمبر  النظام،هذا 
هيل مركز الجباية في وسط المدينة )السيباط(. 5  ( اعادة تأ
 شارع حيفا.   وجبايةتب تحصيل  : مكوالجباية ( إنشاء مكتب للتحصيل  6
من   24/7( في مناطق الدراسة: زيارات منازل المشتركين في مناطق التزويد  7

وكذلك المشتركون ذوو المديونية العالية لمطالبتهم   المياه،لتزويد  وعادلة خدمة جيدة  
 دفع الفواتير المستحقة عليهم.

يرج  منكم دفع مبالغ فواتير المياه لمساعدة   (. PPWM( تركيب عدادات المياه مسبقة الدفع )8

دائرة المياه والصرف الصح  للحصول على  

ويدكم بخدمات أفضل   مصادر مالية لير 
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وافق المجلس البلدي على استخدام عدادات المياه المسبقة الدفع لث�ث   ،2018في ديسمبر 
هراء، المنطقة   وشارع الخير  وصباحخروبة  )منطقةمناطق في المدينة  الناصرة، حي الز

 الشرقية(. 

عداد مياه مسبقة الدفع بالموجات فوق   1850ما مجموعه  ،  WaSIP قدم مشروع  
هذه 2019في فبراير  (PPWM) الصوتية مارس   في PPWMالعدادات . بدأ تركيب 
هم 2019 تحسين نسبة تحصيل الفواتير. بما في   في  PPWM تطبيق. وتأمل البلدية أن يسا

ك المسجل للمياه في  ب���فة الى تحسين دقة ا��ته� المشتركين،ذلك تحصيل الديون من 
 نظام قاعدة بيانات المشتركين)الشامل( 

يرجى الرجوع إلى   جنين،في المناطق المستهدفة في  PPWM لقراءة المزيد عن مشروع 
 .الذي نشرته البلدية مسبقا PPWM كتيب

 هل تريد المساعدة؟ 
المستحقة شهريا!  وفواتيركالرجاء قم بتسديد ديونك   

 

في شارع  والجبايةموظف الجباية في مكتب التحصيل 
هو يقوم بتحصيل فواتير المياه المستحقة.  حيفا و 

 

 

   التالية:يرُجى التواصل من خ�ل الطرق  مدينتك؛لمزيدٍ من المعلومات والتفاصيل حول مصادر المياه في 
 

 . 0592172116 ,2502023-04الرقم  الصحي علىالتواصل مع دائرة المياه والصرف ( 1

 من خ�ل الرابط التالي     الشكاوىتطبيق الدردشة أون�ين وتقديم  ��تفسار واستخدمزيارة موقع البلدية ( 2

https://www.jenin.city/ . 

 ebook.com/JeninMunicipality/https://www.facالتواصل من خ�ل رسائل صفحة البلدية عبر الفيسبوك  ( 3
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Tentative translation: 

Jenin Municipality, Water and Wastewater Department 
Water Supply Agreement (Revision Draft) 

 

The Agreement Number:  
Date of Agreement:  
The Customer’s Name: 
The ID Number: 
Address: 

 
The Owner: 
Main Pipeline Number: 
Connection Fees: Shekel: 1,150  
 
Number:                                                                                                          
Date:  

 
  

Water Supply Agreement from the Main System 

 

In --------Date-------- an agreement has occurred between Jenin Municipality-water and wastewater 

department- as the first party, and the subscriber as the second party. 
Term 1- Supplying water after signing the agreement 

1. The second party presents an official request for water subscription while the Water and 

Wastewater Department approximates a certain period of time to check the request, in order to check 

the place of subscription by a specialized engineer to make the possibility of supplying water. 

2. The municipality supplies water to customers from its related water lines after checking the 

abidance of the mentioned agreement conditions, signing the agreement and paying the fees. 

3. The customer whose subscription occurred in the out borders of the city pays 50 JD as 

contribution to the water line. 

4. Each unit of the estate units in the residential and commercial buildings and others shall have 

separate subscription. In case of multi-family buildings, separated subscription for each unit in the 

building is optional. 

Term 2- Deserved fee when reconnecting water lines 

If water disconnection occurred due to the customer not following the agreement conditions, the 

customer pays 30 NIS as a fee to the municipality in addition to the deserved amount, before 

reconnecting the customer’s line with the water network. 
Term 3- Location of connected line 

It is not allowed to connect the customer’s line with the water network without the Municipality (the 
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Water and Wastewater Department) approval, on the customer’s connecting point or the location of 

the connected line. 
Term 4- Extension and maintenance of the connection lines according to the regulations, are on 

the customer’s expense 

The installation of connection lines will be done and put by a technician according to the approved 

diagrams, diameter and material from the Municipality, and the condition of Water and Wastewater 

Department, where the material’s composition, extension, linking and maintaining will be on the 

customer’s expense in the approved places. 
Term 5- Ownership of connection lines 

All connection lines which located in main roads or sidewalks will belong to the Municipality, hence 

it has the right to cancel, replace, change and install any linked line, which has been put based on the 

agreement condition as long as it doesn’t affect the pipes and other fittings possessory, that belong  
either to the customer’s possessory or to a private estate even owned or rented.  
Term 6- Pipes and fittings condition according to Water and Wastewater department conditions 

The water pipes and fittings will be installed and linked to the customer’s estate according to the 

conditions and instructions of the Water and Wastewater Department. The customer should not 

obscure or hide the water meter site or block the access to it and its easy reading by the Municipality.  
Term 7- Certification of job proficiency 
The customer’s line will not be linked to the main network unless he/she has a fully approved 

commitment certification of the mentioned conditions from the Water and Wastewater Department. 
Term 8- Method of water supply 

The Municipality has the right to supply water to customers by a water meter with definite type and 

diameter determined by the Water and Wastewater Department before using or linking it. Besides, it 

has the right to provide or sell a water meter for the customer. Receive the full water meter price as 

cash. 

Term 9- Observation/examination 

Based on the effective laws and regulations, the responsible person of Water and Wastewater 

Department has the right to access the subscription place to examine the water meter and the other 

fittings which occurred in the customer’s estate, in order to check, take results, test the water meter 

accuracy and reset it and not allowed the customer to prevent the staff to do that.  

Term 10- Water meter preservation 

1. The customer pledges to conserve the water meter and inform the Municipality of any defects or 

faults in the water meter, where he has to compensate the Municipality for at least the defects or 

leaks that are caused by the customer’s intentional negligence to conserve the water meter and he 

takes the responsibility of paying due  repair costs as per requested by the Municipality. 

2. Any works which expose water meters to stealing, misusing, tampering with the meter system and 



 

3 
 

wasting the water either by using materials that affect the water meter or breaking the locks or taking 

water before the water meter, will lead to water disconnection, paying a fine, prosecution, 

deprivation of all the Municipality services for one month, without reconnecting the subscription 

unless all the deserved fine is paid.  

• Any illegal case is 5,000 NIS and estimated consumption during the illegal use 

• If customer damage the meter: 3,000 NIS for minor parts or illegal use fine 

amount (5000NIS+) for main part of meter 

• Pipe connected before meter, playing with meter system: illegal use fine amount 

(5000 NIS + consumption)  

• If the customer sells municipal water to others will pay 10,000 NIS as penalty. 

• If the customer install pump directly to the network: 2,000 NIS and pump is 

removed and taken to Municipality. 

3. The municipality has the right to replace the meter with another approved one, if it found that the 

meter is broken or damaged or does not meet the purpose which it has installed for.  

4. The water meter installed in customer’s property is owned by the Municipality. 
Term 11- Municipality’s irresponsibility 

This agreement does not include any obligation to provide the customer with water regularly and 

constantly. Therefore, the Municipality is not responsible for any weakness in water pressure, 

damages or losses which may affect the customer, in case of interruption of water, delay in 

delivering water to the estate, supplying water irregularly or water supply discontinuity. 

Term 12- Preventing customer from selling water to a third party 

1. According to the contract, the customer is not allowed to sell or supply the sold water to a third 

party. 

2. The customer is not allowed to pump up water from the main line by using a pump or any other 

device, causing water disconnection for other customers. If the customer does this, the municipality 

has the right to disconnect the water, expropriate the pump and impose a fee by the Water and 

Wastewater Department. 
Term 13- Municipality’s authorization to lock the main pipes and to change the subscription 

category 

A. Disconnecting water from the main water network is a right of the Municipality, in case of 

composition, link, maintenance and repair arrangements and other reasons.  

B. The Municipality has the right to the mentioned subscription category after a written informing to 

the customer. 

Term 14- Municipality’s irresponsibility 

In any conditions the Municipality is irresponsible to customer’s compensation in case of water 

losses caused by water disconnection or resources defection. 
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Term 15- Agreement efficiency on other estate 

This agreement is efficient on any other estate that the customer moves to, provided that the 

customer should make a written notification for the Municipality about such movement, which 

requires paying the subscription change deserved fees. 

Term 16- Agreement Duration 

The validity of this agreement is unlimited, hence the customer can ask for a temporary stop of the 

water service and it should not be more than one year after paying the deserved disconnections fees, 

whereas the customer cannot reconnect the water unless he paid the deserved reconnection fees. 
Term 17- Minimum tariff 

1. The Municipality is authorized to collect 6.2 shekels from the customer as the cost of the network 

maintenance and 1.0 Shekle for water meter maintenance. 

2. The Municipality is authorized to collect the previous debts from the credit charged by the 

customer. 

Term 18- 

After signing this agreement, the customer must agree on any modifications to the water tariff and 

other modification that may be done by the Municipality, regardless of the cost. 
Term 19- 

The second party has the right to move the water subscription to his new place based on- 

1- The identity of features and technical conditions between the new and old estate should match. 

2- Mobility is allowed for maximum one year from the old subscription disconnection. 

3- An amount of money - not less than 25% - must be paid from the decided subscription fees 

according to the ratable fees in the period of subscription mobility. 

4- The customer’s subscription should be moved only by his name. 

5- In case of the mobility approval, an examination on the water meter and the installation 

efficiency and work availability must be done by a technician according to the technical 

standards. 

6- The second party must present a clearance with the mobility request. 

7- A new agreement shall be signed with the mobility request whereas canceling the old one. 
Term 20- 

It is not allowed to reconnect the customer’s subscription unless by the customer’s name, in which 

only the applicant of the reconnection request can benefit from the water line. In case that the second 

party commits a breach of this condition, the first party has the right to disconnect the water without 

notification, where the second party is not allowed to reclaim the first party about any defect or 

failure or other things. 

Term 21- Penalties 
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If the costumer violates any of the agreement conditions, he shall be subjected to the penalties 

provided in the valid laws and regulations 

 

Special condition: 

Signature of Mayor: 

Date; 

Witness: Manger of Citizen Center/ WWD 
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 اتفاقية لتوريد المياه)نسخة تم مراجعتها( 
 

: ��تفاقية رقم   
��تفاقية:تاريخ   

 اسم المشترك:  
 رقم الهوية :  

: العنوان  
 المالك:

 رقم الخط الرئيسي:  
  NIS 1500 رسوم الشبك: 

:   رقم مستند صرف استرداد المشترك التأمين بموجب  
  التاريخ: .../.../.... 
  

 اتفاقية لتوريد المياه من شبكة المياه الرئيسية 

ليها المشار إ) - المياه والصرف الصحي  دائرة- نة جني بين بلدي  201...ة.. سن لقد ����تفاق في هذا اليوم .........من شهر...
  يلي:على ما  ثاني( كفريق  بالمشترك وبين السيد )المشار اليهول  أ بالبلدية( كفريقفيما يلي 

 

 البند ا�ول -توريد المياه بعد توقيع ا��اقية
هذا  كافية  المياه والصرف الصحي مهلة دائرةوتقُدر  المياه،شتراك � رسميا   طلبا   يان الث يقدم الفريق  ا(   كالطلب، وذلللبت في 

مهندس شتراك من ق  ��موقع للكشف على  ذلك.  إلىية توصيل المياه وما ان مكإ انالمختص، ولبي بل ال  
هذه   أنالمشترك المياه من خطوط شبكة المياه التابعة للبلدية بعد التحقق من  إلىتورد البلدية  ب( كافة الشروط الواردة في 

هذه  أنبها، وبعد  ��تزام قد تم ��تفاقية بعد الرسوم المطلوبة.  ��تفاقيةيوقع المشترك على   
همة في خط المياه. ن وخمس البلدية اشتراكه خارج حدود موقع قع ج( يدفع المشترك الذي ي  دينار مسا  

عدة اشتراكات بحيث   إلى أو مح�ت الذي يحتوي على عدة شققو التجاري يقوم المشترك بتقسيم اشتراك المبنى السكني د( 
ممتدة فإن   تمتلك كل شقة اشتراكها الخاص بها .تفري���تراك اختياري، أما في حال كان المبنى لعائلة    

  البند الث اني-  التأمين وقطع المياه بسبب التأخر في دفع المستحقات
 البند  الثاني- الرسوم المستحقة عند إ عادة شبك المياه 

هذه طعت المياه قُ  إذا ة مالية مع ث�ثون شيك��قدره مبلغا يدفع المشترك للبلدية  ��تفاقيةلعدم مراعاة المشترك لشروط  قبل  غرام
.المياه ك خط المشترك بشبكةعاد شب يُ  أن  

 البند الثالث-موقع الخط الواصل 
و  المشترك أ إلىالشبك على نقطة - المياه والصرف الصحي دائرة–شبكة المياه قبل موافقة البلدية ��يجوز شبك خط المشترك ب 

   خط التوصيل. على موقع 
ظمة على حساب المشترك   البند الرابع-تمديد الخطوط الواصلة وصي انتها  وفقا   ��ن

مخططات و أقطار  لل وفقا  هذه الخطوط  وتوضعفنيي دائرة المياه و الصرف الصحي يتم تمديد الخطوط الواصلة بواسطة  
حضار المواد وتركيبها ياه والصرف الصحي ويتم إالم دائرةوبموجب شروط المصادق عليها من قبل البلدية  والمواد��نابيب 

ها  ها وشبك هذه الم�����تُ  أنعلى حساب المشترك على  وصيانتهاوتمديد البلدية. المستوفية لشروط ماكنشبك   

 البند الخامس -ملكية الخطوط الواص لة
لغي أو تمد تُ  أنطلق  وللبلدية الحق المُ  للبلدية، ملكا  تعد رصفة الشوارع العمومية أو ���جميع الخطوط الواصلة الواقعة في 

ها ي خط مشبوك وضع بمقتضى هذا العقد أو تغير أ و تستبدلأ ضمن عقار خاص سواء  و تبقى ملكا للبلدية حتى في حال وجود
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   .و مأجورا   أذلك العقار مملوكا   أنك
 

 البند السادس- وضع ا�ن ابيب واللوازم وفقا   لشروط دائرة المياه  والصرف الصحي 
مهو العداد ابيب المياه أن يتم تمديد وشبك  المياه والصرف   وتعليمات دائرة ا ضمن عقار المشترك بموجب شروطمولواز

 .  على ان يكون موقع العداد ظاهرا لموظف البلدية و سهل الوصول اليه  الصحي
 

 البند السابع –أمر الشبك و التنفيذ 
هادة من   أنالمياه والصرف الصحي تفيد  دائرة��يتم شبك خط المشترك مع الشبكة الرئيسية حتى يحصل المشترك على ش

 الشروط الواردة في هذا العقد قد تم ا��تزام بها التزاما   تاما  ، و عليه يتم التنفيذ. 
 البند الثامن  -طريقة توريد المياه 

المياه والصرف الصحي قبل شبكه   دائرة حدد نوعه وقطرهالمشترك بواسطة عداد يُ  إلىللبلدية الحق في توريد المياه 
و يكون سعره مشم���ن ر����تراك و وتكون طريقة الدفع نقدا.العداد و تقوم البلدية بتوفير  ،واستعماله  

 البند التاسع - المعاينة  و الفحص 
اك لمعاينة العداد شترمكا��� إلىالدخول  ،ظمة الساريةن ��ين ان حسب القوالمياه والصرف الصحي  دائرةيحق لطاقم 

ختبار دقة العداد  ��� العداد قراءات  خذ لموضوعة ضمن عقار المشت������ل التفتيش وأخرى اوالتوصي�ت ا�ُ 
��يحق للمشترك منع الطاقم من القيام بذلك. و و صيانته ومعايرته  

 البند العاشر–  المحافظة على العداد  
و عدم العبث به سواء بأجزائه الخارجية او الداخلية، وفي حال حدوث اي خلل أو   دادععلى ال  بالمحافظةيتعهد المشترك . 1

  عليه اب���بلدية بذلك. في عداد المياهعطل  
   .في العداد مصنعي استبدال العداد بعداد آخر في حال وجود عطل أو خللب لبلدية ا . تقوم2
المشُترك إلى البلدية. عقارتعود ملكية عداد الدفع المسبق المُركب في . 3   
 

 البند الحادي عشر - العقوبات و الغرامات 
همال المتعمد و و التبذير أ و نظام العدادأ و العبث في المياهكل عمل يستهدف العداد من سرقة أو سوء استعمال أ في حا���

فصل المياه عن   إلىه يؤدي أن ف ؛يهدخال مواد على العداد تؤثر علأو بخ����تام أو بإام الغير المشروع ب��تخد انك سواءا  
ه المشترك وتغ كالتالي:ريم  
ها  .1 شيكل و تقدر كمي���سته�ك  5000في حال اذا كانت الوصلة غير شرعية يدفع المشترك غرامة قدر

 دفعها الى جانب الغرامة المذكورة. خ����ستخدام الغير المشروع ليتم 

ها  .2 شيكل   5000شيكل���اء الفرعية و   3000في حال الكسر المتعمد للعداد يدفع المشترك غرامة قدر
 ������ئيسية. 

ها  .3 ة مالية قدر شيكل و تقدر كمية   5000في حال العبث بنظام العداد أو حالة الوصلة قبل العداد يدفع غرام
 رة ا��تخدام الغير مشروع ليتم دفعها الى جانب الغرامة المذكورة. ��ته����ل فت 

ها  .4 ة مالية و قدر  شيكل. 10000في حال قيام المشترك ببيع مياه البلدي����ين، يدفع غرام

ها  .5 ة مالية قدر شيكل و يتم ازالة   2000في حال قيام المشترك بتركيب مضخة مباشرة على الشبكة، يدفع غرام
 رتها. المضخة و مصاد
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 البند الثاني عشر -مسؤولية البلدية  
. المياهيحصل في مورد  نقصانالبلدية غير مسؤولة عن ضعف ضغط المياه وعن أي . 1  
ة مسؤولية صيانة العداد .2 .تتحمل البلدي  

انقطاع المياه أو  البلدية غير مسؤولة في أي حال من ا�حوال عن دفع تعويضا  لمشترك المياه عن أي خسائر نتجت عن . 3
 اخت�ل مورد المياه. 

 البند الثالث عشر-منع المشترك من بيع المياه لفريق ثالث  
هذا العقد لفريق ثالث. يبيع أو يورد المياه المباعة إ أن��يجوز للمشترك  - أ  ليه بموجب 

 إلىعدم وصول المياه  سببةت مُ ن اسطة مضخة وبأي طريقة ك��يجوز للمشترك سحب المياه من الخط الرئيسي بوا  - ب 
قطع المياه ه يحق للبلدية فصل المياه عليه ومصادرة المضخة و أن فعل المشترك ذلك ف ���ين، وإذاالمشتركين 

ها   الصحي. المياه والصرف  دائرةوفرض غرامة تقدر
 البند الرابع عشر –ص����لبلدية بقفل ا�ن ابيب الرئيسية وتعديل الرسوم 

  والصيانة أوص��ياه عن الشبكة الرئيسية للتركيب أو الشبك أو إجراء أعمال ��تقطع الم أنحوال �� للبلدية الحق في جميع
  ع�م المشترك خطيا  وللبلدية الحق بعد إ ،ا��ثرتعلن ذلك للمشتركين قبل القطع باثني عشر ساعة على  أنخرى على سباب أ�
هذا شتغير فئ��� أن العقد.تراك المذكورة في   

 البند الخامس  عشر -سري ان  ا��اقية  على عقار آخر 
هذه  هذه على أي عقار آخر ينتقل إ ا�تفاقيةيسري مفعول  ويشترط في ذلك   ،  ا�تفاقيةليه المشترك خ�ف العقار الذي نظمت له 

هذا ��نتقال، ويترتب عليه أن يدفع الرسوم المقررة عن نق���شتراك.   أن يبلغ المشترك البلدية خطيا   عن 
 البند السادس  عشر -مدة ا��فاقية 

هذه  ��يعاد شبك المياه   ،بعد دفع رسوم توقي���تراكشتراك يطلب ايقا���  أن للمشتركويحق  محدودة،غير  ��تفاقيةمدة 
.المقررة توقي���شتراكرسوم ��بعد دفع إ  

 البند السابع  عشر -الحد ا� دنى 
1-  يحق للبلدية بتغيير كمي������نى من صفر م3 - 4م3 ويحق للبلدية تغيير قيمة وكمي������نى بين حين واخر حسب ما  

. تراه مناسبا    

للشبكة.  صيانةشيكل  6.2تستوفي من المشترك مبلغ  أنيحق للبلدية  - 2  

ه مشترك عداد الدفع المسبق الرصيد  قيمة تجبي الديون السابقة من أنيحق للبلدية  - 3 . جدتوُ  أنالذي يشحن  
يحق للبلدية أن تستوفي من المشترك مبلغ بدل رسوم صيانة عداد دفع مسبق حسب ما تراه مناسبا.  - 4  

 البند الثامن عشر - توقيع ا��فاقية 
هذه  مهما بلغت وكذل��� ةبالموافقة على تعرفة المياه المقرر المشترك ملزما   يصبح ��تفاقيةبعد التوقيع على  مر  لدى البلدية 

��ر. التي تقررها البلدية من وقت  التعدي�ت على التعرفة إلىبالنسبة   
 البند التاسع عشر - نقل ا�شتراك  

-التالية: سكنه الجديد حسب الشروط  مكان إلىنقل اشتراك المياه  الثانييحق للفريق   
 تطابق المواصفات والشروط الفنية بين العقار القديم والجديد . -1
ة من فص���شتراك يجوز النقل خ�ل مدة ا  -2  القديم.قصاها سنة شمسي
 ا��تراك. المقرر حسب الرسوم المفروضة وقت نقل % ������تراك 25يدفع مبل���يقل عن  أن -3
 اخر. ينقل باسم اي شخص  أنل لصاحب ا��تراك وبأسمه فقط و��يجوز يكون النق أن -4
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هزيتها للعمل اتوالعداد فحص التمديدات يتم أن في حالة الموافقة على النقل يجب  -5 من قبل   من حيث ص�حيتها وجا
 حسب المواصفات الفنية.  فني وذلك

 النقل. صول مع تقديم طلب  براءة ذمة حسب ا�تقديم  الثانيعلى الفريق  -6
ة.  ��تفاقيةيتم توقيع اتفاقية جديدة مع طلب النقل وتلغى  -7  القديم

 البند  العشرون- إعادة ا��راك 
  وفي حالة فقط،عادة  ينتفع بخط المياه إ��قدم طل��� أن���� يجوز ��يجوز إعادة اشتراك المي����باسم المشتر���

الثاني ذار مسبق ��يحق للفريق ن اول قطع المياه دون ه يحق للفري��� أن خ�ل به ف���عن هذا الشرط   الثانيتخلف الفريق 
هما كمطالبة الفريق ا� ة مطالبة أخرى م ها. أنول بأي عطل أو ضرر أو أي نوع  

 البند الحادي  والعشرون - العقوبات 
هذه أخل  إذا ظمة السارية. ن ي���ن اه يتعرض للعقوبات المنصوص عليها في القوأن ف ��تفاقيةالمشترك بأي شرط من شروط   

 

............ :............................................................................................................................شروط خاصة   
في ...../...../........م  تحريرا    

 
   ثانيفريق   ولفريق أ

 اسم المشترك:..........................  رئيس بلدية جنين
 رقم الهوية : ........................ ... 
 التوقيع :..............................   

هد/كاتب اهد/مدير   المياه دائرة شا  ات المشتركين خدمقسم ش
.......................  ............................................... 
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Introduction 
 
Beside the core capacity building assessment as presented in the Project’s Completion Report, this 
attachment provides a detailed review of the specific major improvements in Customer Service Section 
and the PR department in comparison with their status at the baseline.  
 
Assessment Scale 
Four scale levels were taken into account to measure the capacity status at the baseline and endline 
stages. 
 

Scales for Measurement of Capacity Building for CSS and PR 
Measurement scale level Measuring item 
0 Not exist. 
1 Exists but not working. 
2 Exists but working only to some extends. 
3 Exists and working well. 

 
The following categories were taking into account to measure the status at baseline and endline; 

a) Organizational level 
b) Technical and automation level 
c) Activities level 
d) Equipment level 
 

A) Capacity Assessment of CSS 
 
Overall Status of the Capacity Building of CSS 
 
The assessments scale numbers were judged based on the status of the built capacity of the customer 
service section at the endline level compare with the baseline. As seen in the figure below, the section 
has reached to the overall scale of 2.7 which is close to the working well though the section needs some 
improvements such as: 
 
1) get hands on experience with maintenance of the PPWMs and improve the maintenance section. 

2) increase monitoring of the installed PPWM and the mechanical meters for any malfunctions or 
misuse. 

3) improve automation of its inventory system and warehouse using AlShamel instead of paper-base 
inventories. 

4)  enhance its capacity in terms of preparation of plans, planning, report generation, and data analysis. 
Shortage of skills among some of the staff that may affect their promotion to be more involved in project 
activities such as familiarity with Excel for tasks related data entry and report writing. 

5) take preventative measure to reduce customer complaints.  

6) increase bill collection ratio of the customers with mechanical meters and also increase collection 
ratio of debt amount. Take actions and follow up with the collection campaign and re-payment model 
introduced by this project (for both PPWM and mechanical meter customers). 
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Improvement in Capacity Building of CSS 

 
 
Comparison Status by each Level: CSS 
 
Below is an assessment of the capacity building status of the customer service section including the 
collection unit compare with their status of capacity at the baseline level.  
 
A) At Organizational Level 
Summary of the organizational level is as bellow: 
 

Capacity Building of CSS at Organizational Level 
 

Category Item Baseline 
Assessment   

Endline 
Assessment 

Scale level Scale level 
Organizational 1) Morning meetings with staff 0 3 

2) Monthly plan of activities 0 3 
3) Detail job descriptions 2 3 
4) Supervision of readers and collectors 0 3 
5) Staff allocation 2 2 

Average scale level 0.8 2.8 
 
1) Regular meetings for daily work allocation 

Baseline assessment: There were no morning meetings among the head of the customer service 
section and staff for distribution and allocation of activities, at the baseline assessment.  
Endline assessment: There are a 30 minute briefing meeting every morning to for task distribution 
and review of the pending works. 

 
2) Monthly plan of activities  

Baseline assessment: No monthly plan of activities.  
Endline assessment: A monthly plan and targets for each of its activities.  

 
3) Job descriptions of the section staff 

Baseline assessment:  The job descriptions needed updates.  
Endline assessment: The job descriptions were updated, revised, and created if they didn’t exist and 
included the followings: 
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Director of WWD Head of Water Section Head of Customer Service Section 

Head of Studies and Planning 
Division 

Head of Lab Division Head of Network Maintenance 
Division at Water Section 

Head of WWTP Section Head of Sewer Network 
Maintenance of WWD 

Head of Collection Unit 

Warehouse Manager of WWD Warehouse Clerk of WWD Archive Division 
Chief Distribution Technician of 

Water Section 
Data Entry of Kateb Division  

Other (only in English draft): 
Head of Public Relation 

Department 
 

Media Division / PR 
Department 

 

Protocol Division / PR Department 
 

  
 
4) Supervision of the collection team 

Baseline assessment: They were not under supervision of the Customer Service section. 
Endline assessment: The collection unit (readers and collectors) all moved to Customer service 
section. 

 
5) Staffing allocation 

Baseline assessment: They were short of staff and affected the work delays. 
Endline assessment: Three staff added to the section and the section activities were followed 
smoothly. The section, yet, is in need of re-distribution of some tasks as the number of PPWM 
installation increase and number of mechanical meters decrease.  

 
B) At Technical Level 
Summary of the technical level is as below: 
 

Capacity Building of CSS at Technical and Automation Level 
 

Category Item Baseline 
Assessment   

Endline 
Assessment 

Scale level Scale level 
Technical 
and 
automation 

1) Technical trainings 0 3 
2) Use of GIS and GIS database 1 3 
3) Customer management platform (AlShamel) 2 3 
4) Mobile reading and billing system 0 3 
5) Customer database server and backup system 2 3 
6) Automated customer complaint system 0 3 
7) Automated bill collection for mechanical water meter 
customers (PalPay) 

0 3 

8) Automated bill collection for PPWM customers via 
integration of PPWM and PalPay 

0 3 

9) Automated monitoring of customer water consumption (Use 
of Gateway system) 

0 3 

10) Automated customer application processing (DMAS 
system) 

0 3 

11) System integrations 0 3 
Average scale level 0.4 3 

 
1) Technical training 

Baseline assessment: There were no trainings at the customer service section for technical and 
software platforms.  
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Endline assessment: The section staff received several trainings on use of different software such as mobile 
billing system, AlShamel, PalPay system, GIS, PPWM system and analysis of the information. 

 
2) Use of GIS and GIS database 

Baseline assessment: The existing GIS data was outdated and rarely utilized. Also, no one at the section 
was familiar with GIS or the database. 
Endline assessment: Several of the staff received basic and advance training on GIS. All GIS 
databases were updated, and additional geo-database were created by expansive field surveys and pipe 
location, and maintained on a daily basis. The CSS section uses GIS for PR activities, collection ratio 
measurement, customer database, customer complaints, mapping, etc. The GIS database should be shared 
within the server and create a plan for maintaining the GIS database as the database expands. 

 
3) Customer management platform (AlShamel) 

Baseline assessment: AlShamel, as the platform for the customer information system had some 
malfunctioning and missed some necessary functions. The license was outdated, and the staff were 
utilizing the old version (version 3.0.0.5) with limited functions. 
Endline assessment: AlShamel’s license is renewed to higher version 6 and new necessary functions and 
modules are added to the system. The processing speed has improved greatly due to the new JM server. 

 
4) Mobile reading and billing system 

Baseline assessment: There readings and billings were paper-base and time consuming and contained 
errors. The paper base system caused a two months delay in billing. 
Endline assessment: The paper-base reading and billing were replaced with mobile reading and billing 
system. This solved problems of errors and delays in bill printing and bill collections. For details, refer 
to Annex 1.4 “MIS Report”. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5) Customer database server and backup system 

Baseline assessment: The server was old and slow with low capacity and processor speed: windows 
server 2003, Processor: 1.60 GHz, Installed memory (RAM): 3.25 GB, Storage capacity: 592 GB. 
This had slowed down the AlShamel system and thus the staff work. 
Endline assessment: The server license upgraded to windows 2012, two processors: 2.80 GHz & 2.79 
GHz, Installed memory (RAM): 64 GB, Storage capacity: 900 GB*5 = 4.5 TB. The improved server 
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capacity increased the speed of CSS staff work using for customer management using AlShamel 
(which is on the server).  

 
6) Automated customer complaint system 

Baseline assessment: The customer complaints were received manually; in person or by phone. There 
were paper based records of customer complaints. No 24/7 call services.  
Endline assessment; The customer complaints are received via a 24/7 call service, in-person, by 
phone, and by the JM website, also via live chat system available on the JM website as well. It is 
convenient for customers especially when they send their complaints online and receive the responses 
automatically after it is processed by CSS in cooperation with the water section is needed. The form 
below is a screen shot of the JM website’s complaint section where a customer complaint filed online 
and their communication with the relate section. Technician visit customer and solves issues.  

 

 
 
7) Automated bill collection for mechanical water meter customers (via PalPay) 

Baseline assessment: The bill collection was paper base and by the collectors visiting the customers 
door by door. It was time consuming and would have contained some errors while the collected 
amount been processed manually from paper to AlShamel for each customer and to the financial 
department. It was also time consuming.  
Endline assessment: In addition to use of mobile billing system for collection, customers have options 
to pay at payment point via PayPal system. The Pal Pay system processes the collected amount to the 
JM bank, automatically. It is integrated with the financial platform (AlShamel). 

 
8) Automated bill collection for PPWM customers via integration of PPWM and PalPay 

Baseline assessment: There were no PPWM system and all collections were conducted without any 
integrations and manually.  
Endline assessment: The number of PPWM customers increased and collections were automatically 
collected and processed by the integration of PPWM and PalPay at the vending stations (payment 
points) and transferred to JM bank automatically. It is integrated with the financial platform 
(AlShamel) 
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9) Automated monitoring of customer water consumption (Use of Gateway 
system)  

Baseline assessment: The periodical monitoring not existed unless a 
customer complaint of the amount of their consumption or billed amount. 
The monitoring was on case basis and paper based in such cases. 
Endline assessment: The customer service section monitored the customer 
consumption on a periodical basis and monitors any abnormality in the 
consumption and thus its effect on the billed amount. The gateway system 
also is used for processing customer complaints. CSS follow up with the 
malfunction PPWM by gateway warning notifications and take the required 
actions either fix the PPWM in WWD or send it to the maintenance center 
of Fury Trade Company. 

 
10) Automated customer application processing (DMAS system) 

Baseline assessment: The DMAS system, developed by Itlaq Company since 2015, was used for 
facilitate citizen works introducing receiving and processing applications from applicants, also saving 
time. It was utilized by the engineering department by the WWD and the CSS did not utilize it and 
relied on paper base on the customer applications and processing for water related services. Not 
convenient for customers and time consuming work for CSS staff.  
Endline assessment: Jenin Municipality renewed the general license and created new paths for 
processing customer applications for various services for water such as new customers, water meter 
change of ownership, water meter re-location, disconnection, re-connection, etc. in cooperation with 
the Public Customer Service and Water Section.  
 

 
 

11) System integrations 
Baseline assessment: There were no system integrations.  
Endline assessment: The integrations were created for the following systems: 

AlShamel and PPWM and PalPay 
AlShamel and MBS 
AlShamel and DMAS system 

 
C) At Activities Level 
At the activities level, as presented in table below, the capacity of the section has increased from the 
average measuring scale of 0.3 at the baseline to the scale of 3 at the endline for the six major items in 
the Activities Level category.  
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Capacity Building of CSS at Activities Level 
 

Category Item Baseline 
Assessment   

Endline Assessment 

Scale level Scale level 
Activities 
level 

1) Experience with PPWM implementation 
and installation 

0 2 (need experience with PPWM 
maintenance, and monitoring of 
the PPWM installations and any 
malfunctions.  

2) Monitoring of meter reading and billing, 
also water meters such as: 
a) coverage of all city for meter reading and 
billing 
b) monitoring of mechanical meters with 
zero consumptions or PPWMs with no 
charge for a period of time 
c) random check of installed PPWMs for 
any issues or mis-use 
d) periodic monitoring of installed PPWMs 

1 2 (need to increase the number of 
monitored meters) 

3) Regular bill collection activities such as  
a) sending SMS reminders for bill/debt 
payments 
b) collection campaigns  
c) increase/rehabilitate collection centers  
d)  PR activities in close cooperation with 
PR department such as door-to-door visits, 
production of PR materials, and extensive 
use of social media 
e) installation of signboards, and billboards, 
and project movies 

1 2 (need to take actions especially 
with debt collection and collection 
of mechanical meters)  

 4) Customer database survey 0 3 
 5) Monthly measurement of collection ratios 0 3 
 6) Regular activity recording, reporting, 

weekly meetings, manuals and workshop for 
knowledge sharing 

0 2 (need to prepare more schedules 
for activities and preparation of 
reports)  

Average scale level 0.3 2.3 
 
1) Experience with PPWM implementation and installation 

Baseline assessment: There were no experience with installation of PPWM.  
Endline assessment: The CSS in cooperation with water section gained capacity and experience with 
installation of PPWM via the project in the pilot areas also areas installed by PPWM funded with JM.  

 
2) Monitoring of meter reading and billing, also water meters  

Baseline assessment: Checking of water meter status were 
conducted based on cases received or discovered or via customer 
complaints. Problems were solved as cases received. There were 
no regular monitoring activities for water meters. Also, not all city 
was covered by the readers for meter reading and billing. 
Endline assessment: Almost all city is covered for meter reading 
and billing. There are regular weekly basis of various monitoring 
activities for mechanical meters and PPWM meters and actions 
are taken accordingly within the week such as: 

a) coverage of all city for meter reading and billing 
b) monitoring of mechanical meters with zero 
consumptions; Actions: broken meters are fixed or 
replaced. 
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c) random check of installed PPWMs for any issues or misuse such as issues with the box, with 
the valves, uncharged meters, issues with lora not activated, boxes not sealed, broken meters; 
Actions: fix where needed. 
d) periodic monitoring of installed PPWMs for issues such as broken meters, issues with PPWM 
charging cards, errors in consumptions, issues with the battery, damage in the meter, internal 
wire connections and reverses flow, leakage inside meter, valve failure, fire mode issues, tariff 
calculation issues; Actions: fix where needed.  

 
3) Regular bill collection activities 

Baseline assessment: There were some bill collection campaigns in the past. However, they were not 
based on a planned activities.  
Endline assessment: CSS now regularly conducts various activities to promote collection such as  

a) sending SMS reminders for bill/debt payments 
b) collection campaigns  
c) increase/rehabilitate collection centers  
d) PR activities in close cooperation with PR department such as door-to-door visits, production 
of PR materials, and extensive use of social media 
e) rollup, installation of signboards, and billboards, project movies 
 

 
4) Customer database survey 

Baseline assessment: The customer database on AlShamle needed to establish accurate customer 
database which can help WD in sufficient management of customer services including bill collections 
and NRW activities. 
Endline assessment: The database on AlShamel is updated for customers who have been installed 
with PPWM. The CDS survey is ongoing for the new DMAs and also will continue as the installation 
of PPWM for the entire city. The CDS is conducted in two phases; Phase 1: Updating building 
shapefile on the GIS customer database, and Phase 2: Updating building shapefile on the GIS 
customer database through door-to-door visits. The CDS included information collection such as 
customer name, household status, building info, potential customers, connection status and illegal 
connections, non-customers, use of private networks, etc. including drawings. 

 
5) Monthly measurement of collection ratio 

Baseline assessment: There were no routine collection ratio measurement.  
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Endline assessment: The collection ratios have been calculated on a monthly basis for the PA areas, 
and for the All city for without debt and with debt ratios since 2017.  

 
6) Regular activity recording, reporting, weekly meetings, manuals and workshop for knowledge 
sharing 

Baseline assessment: There were no activities on keeping a regular recording of data, reports, or 
manuals.  
Endline assessment: Several manuals and reports are generated, and workshops and seminars have 
been implemented to share the knowledge with other municipalities. Manuals such as:  

o Manual for 0-reading procedure 
o Manual for collection campaign 
o Manual for measuring collection ratio 
o Manual for random check of PPWMs 
o Manual for pre-installation door-to-door visits 
o Manual for PR activities 

 
 
 
D) At Equipment Level 
Summary of the equipment level is as follows: 
 

Capacity Building of CSS at Equipment Level 
 

Category Item Baseline Assessment   Endline Assessment 

Scale level Scale level 
Equipment level 1) Necessary office tools and 

equipment 
0.5 2.5 

2) Car for conducting the daily 
activities 

0.5 3 

Average scale level 0.5 1.8 
 
Baseline assessment: The section was in need of additional printers, scanners, additional phone device, 
additional computer, etc. Also, the customer service section suffered from lack of vehicle and had to 
share the vehicle of the water section when it was available so to conduct the customer services. This 
had caused many delays in conduct of the section’s activities such as customer complaints and meter 
monitoring, etc.  
Endline assessment: JICA provided with a car and the customer service section utilizes the car on daily 
basis. The Municipality purchased scanners and a printer during this project for CSS. The necessary 
devices are available to the section. The section, yet, suffers from time to time of printers not working 
or in need of tuners and had to wait for long time for maintenance from the Jenin Municipality due to 
fund issues.  
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B) Capacity Assessment of PR Department 
 
Overall Status of the Capacity Building of PR Department  
 
The assessments scale numbers were judged based on the status of the built capacity of the PR 
Department at the endline level in comparison with the baseline. As seen in the figure below, the 
Department’s average capacity building improved from 0.4 to the scale of 1.8 to as ‘Exists but working 
only to some extends’. The followings are among the remaining matters that need improvements: 
 
1) Close monitoring of the monthly activities as planned 
2) Lack of annual plans and goals 
3) Clarification of tasks by each staff according to the job description 
4) Improvement in preparation for public meetings such as selection of targeted residents and areas 
5) Training of the PR staff and use of software for PR material production and presentation 
6) Shortage in coverage of PR activities in inter-departmental level 
7) Need car and photography tools 
 

 
Improvement of Capacity Building of PR Department 

 
 
Comparison Status by each Level 
 
Below is an assessment of the capacity building status of the PR Department compare with their status 
of capacity at the baseline level shown by each categories. 
 
A) At Organizational Level 
Summary of the organizational level is as bellow: 
 

Capacity Building of PR Department at Organizational Level 
 

Category Item Baseline 
Assessment 

Endline 
Assessment 

Scale level Scale Level 
Organizational 
level 

1) Monthly plan of activities and annual plan 0 1.5 
2) Knowledge exchange with other 
Municipalities/training  

0 3 

3) Staff-task allocation 1 2 
4) Regular meetings of the Head with staff 0 2 

Average scale level 0.2 2.1 
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1) Monthly plan of activities 
Baseline assessment: There was no monthly plan of scheduled goal-based activities in the city. PR 
activities were limited to cover municipality news and random activities. 
Endline assessment: They have a monthly plan for each of their activities relates to this project in 
cooperation with the WWD. They are still in shortage of capability to monitor the monthly plan 
progress and also create an annual plan accordingly. It should, however, be noted that the Head of the 
PR department had been replaced recently. The new Head, was not related to PR department and was 
re-allocated from the position as the Head of the Diwan section 2 years ago. He is gradually gaining 
leadership skills for PR department.  

 
2) Visit other Municipalities for knowledge exchange 

Baseline assessment: There were no practice of visits to other municipalities for knowledge sharing. 
Endline assessment: PR section staff visit other municipalities for experiences sharing in accompany 
with other JM’s departments such as WWD, IT, and FD. In such visiting event, they learn lessons 
from other local municipalities and customize their skills and activities with the projects in Jenin and 
design and implement PR activities accordingly.  

 
Joint Trainings of the PR Staff 

 
Training Name Training Period Training 

Place 
No. of 
Participants 

Participants 

Training visit to Jenin JSC & 
Maythaloon JSC  on how to 
deal with social cases 

Jan 11, 2021 Jenin JSC & 
Maythaloon 
JSC 

5 (JET, PR & 
WWD) 

JET (1), JM (3), 
Jenin JSC (1) and 
Maythaloon JSC (2) 

Training visit to Ramallah 
Municipality for PR activities 

Feb 15, 2020 Ramallah 
Municipality 

4 (PR) JET (2), Ramallah 
Municipality (2) 

Training seminar on discussing 
about projects for professional 
public audience  

Apr 7 to Apr 9 
2019 

JM, Korian 
Center  

6 (PR, CU, 
CS) 

JM (6), JET (2) 

Pre-installation Door to Door 
visits 

Mar 19, 2019 WWD 3 (PR, CU, 
CSS) 

JM (6) 
JET (3) 

Training meeting with EXPERT 
Company on introduction of 
Mobile Billing System 

Aug 7, 2018 JM 6 (IT, CU, FD, 
CS, PR) 

JM (6); JET (3); 
EXPERT Co. (2) 

Training meeting with AlIsra 
company on introduction of 
Mobile Billing System 

Aug 5, 2018 JM 10 (IT, CU, 
FD, CS, PR, 
PCS) 

JM (10); JET (2); 
AlIsra Co. (2) 

Prepaid water meter workshop Nov.20, 2017 JM 4 (WWD, PR) JM (4); JET (3) 
Training visit to Tulkarem 
Municipality’s water and 
sewerage department to learn 
about PPWM challenges and 
success including PR activities 

Nov 1, 2017 Tulkarem 
Municipality 

1 (PR) JM (1); JET (3); 
TM (4) 

Training on conducting social 
survey  

Oct 22, 2017 JM 2 (PR) JM (2); JET (2) 

 
* JM: Jenin Municipality; JSC: Joint Service Council; WWD: Water and Wastewater Department; CS: 
Customer service section of WWD; PCS: Public Customer Service; PR: Public Relations; FD: Financial 
Department; CU: Collection Unit; IT: Information Technology 
 
3) Regular meetings with staff: 

Baseline assessment: There were no regular meetings with staff. Most of the communications were 
on phone or WhatsApp individually on a situation case base.   
Endline assessment: The activities have expanded and more various. It requires regular meetings on 
matters such as the progress of the PR task distribution and following up the progress of each activity 
and review the pending works and updates. The meetings are every 2 other days.  
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B) At Technology Level 
Summary of the technology level is as bellow: 
 

Capacity Building of PR Department at Use of Technology Level 
 

Category Item Baseline 
Assessment 

Endline 
Assessment 

Scale level Scale Level 
Technology 
level 

1) Expand of topics to share with residents on social 
media (Facebook and YouTube) 

1 2  

2) Use of design software such as photoshop for 
preparation of PR materials i.e. calendar, posters 

0 1 

3) Digital communication with people by the Live Chat 
feature of the JM website, also publish of PR information 
and materials on the website 

0 3 

4) Use of Excel, Word, and PowerPoint for planning of 
PR activities and reports, and oral presentations 

0 1 

Average scale level 0.2 1.7 
 
1) Using Social media (Facebook) 

Baseline assessment: Usage of social was randomly and limited to cover municipality news. 
Endline assessment: Organized usage the social media to publish about a lot of useful subjects 
including awareness posts to raise people awareness in the city. They need skills in promotional movie 
preparation and production) 

 
2) Using design software: 

Baseline assessment: At this stage PR section have no 
ability to design PR material since the staff have no 
design skills. 
Endline assessment: After training on some design 
software, PR staff can now design their own posts, 
brochures and other PR material. However, they need 
professional training courses.  

 
3) Contact people by internet website 

Baseline assessment: There were no direct contact with 
people by internet website. 
Endline assessment: After introducing the new website, PR staff now contacting with people and 
response to their requests and complaints. 

 
4) Using MS office programmes  

Baseline assessment: There were no use of MS office programs. 
Endline assessment: PR staff using MS office to prepare plans and recording the activities progress 
in addition to prepare the presentations if needed 

 
C) At Activity Level 
Summary of the activity level is as bellow: 
 

Capacity Building of PR Department at Activity Level 
 

Category Item Baseline 
Assessment 

Endline 
Assessment 

Scale level Scale Level 
Activity level 1) Door to Door visits; PPWM’s pre-installation and 

collection campaigns 
0 3 

2) Customer satisfaction survey  0 3 
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3) Public meetings 1 2 
4) Awareness campaigns 0 2 
5) Interdepartmental cooperation; join the customers 
database survey (CDS) with WWD/CSS 

0 3 

6) Overall coverage of the Municipality’s activities 1 2 
Average scale level 0.3 2.5 

 
1) DtD visits 

Baseline assessment: There were no DtD visits. 
Endline assessment: DtD visit for each customer before installing the PPWM to explain the 
Municipality's purpose and to inform customers about PPWM features. The PR team also conducts 
collection campaigns.  

  
2) Customer satisfaction survey 

Baseline assessment: There were no survey to measure customer satisfaction. 
Endline assessment: PR staff conducted the satisfaction survey to measure customer satisfaction 
particularly for PPWM post-installation and pass the customers’ requests to WWD. response for 
response and satisfaction analysis. 

 
3) Public meetings 

Baseline assessment: Public meetings with customers were limited and not regular. 
Endline assessment: More public meetings with the water subscribers (customers) in cooperation with 
the other departments i.e. WWD. The content of meetings expands to cover more targets and to take 
people requests in addition to raise people awareness. The public meeting activities has more rooms 
to be improved for management and selection and invitation of the audience.   

 
4) Awareness campaigns 

Baseline assessment: There were no awareness campaigns beside posts on FB for JM’s general news. 
Endline assessment: At this stage, PR staff prepare awareness campaign materials and conduct the 
campaigns even with other departments such as cleaning campaigns and campaigns on water save. 

 
5) Interdepartmental cooperation; join the customers database survey (CDS) with WWD/CSS 

Baseline assessment: There were no activity coverage with other departments but only news share.  
Endline assessment: PR section cooperates with other departments in the municipality such as WWD 
to conduct the related activities together and to put the plans of each department. Furthermore, the 
cooperation with other facilities in the city such as the Children Centre of Jenin, the Ministry of 
Education, and the Ministry of Religious Affairs have also been a great improvement of the PR 
department.  

 
6) Overall coverage of the Municipality’s activities 

Baseline assessment: At baseline the coverage of municipality activities was not organized and not 
regular. 
Endline assessment: Coverage of municipality activities became more organized and regular with 
improved content. The PR department is preparing a booklet to share achievements of JM by each 
department to be shared with the residents.  
 
D) At Equipment level  
Summary of the equipment level is as bellow: 
 
Category Item Baseline 

Assessment   
Endline 
Assessment 

Scale level Scale level 
Equipment level 1) Necessary office tools  1.5 1.5 

2) Car for conducting the daily activities 0 0 
Average scale level 0.75 0.75 
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Baseline assessment: The Department had sufficient computer for staff work, as some been shared by 
the mail staff. The main issue is the car availability. For PR activities they often had to use their own 
cars. They didn’t have camera for photo sharing and movie recording.  
Endline assessment: The situation stays the same in terms of car and photography tools and camera.  
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Collection Ratio Calculations and Charts (2017 to 2021)  

(The followings are Excel worksheets shared for the purpose of reference). 

 

 

Issued to non-

PPWM 

customers 

(Alshamel 

data)

Issued to 

customers 

by tanker 

water

PPWM 

customers

By Non-

PPWM 

customers 

(AlShamel 

data) (b)

 By tanker 

water

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers 

(AlShamel 

data) ( c)

By tanker 

water

By PPWM 

customers  

excluding 

15% dept 

pay

Jan-21 560,843 4,225 168,220 733,288 279,479 4,225 180,057 463,760.35 82,323 4,225 168,220 254,768 63.24% 28.50% 34.74% 29.46%

Feb-21 476,526 3,945 167,672 648,143 218,245 3,945 179,660 401,850 119,364 3,945 167,672 290,982 62.00% 17.11% 44.89% 54.69%

Mar-21 451,079 0 195,418 646,496 159,154 0 210,551 369,705 106,982 0 195,418 302,400 57.19% 10.41% 46.78% 67.22%

Apr-21 460,989 0 236,821 697,810 165,295 0 258,449 423,744 118,560 0 236,821 355,381 60.72% 9.80% 50.93% 71.73%

May-21 606,496 0 233,891 840,387 182,252 0 254,961 437,213 112,031 0 233,891 345,922 52.03% 10.86% 41.16% 61.47%

Jun-21 975,690 0 233,694 1,209,384 282,423 0 254,927 537,350 199,127 0 233,694 432,821 44.43% 8.64% 35.79% 70.51%

Jul-21 595,256 0 239,861 835,116 207,102 0 261,975 469,077 151,678 0 239,861 391,539 56.17% 9.28% 46.88% 73.24%

Aug-21 554,098 0 226553.3 780651.3 227841.3 0 246,831 474672.3 151759.3 0 226553.3 378312.6 60.80% 12.34% 48.46% 66.61%

Sep-21 547,251 0 212496 759747.3 278433.8 0 231,328 509761.8 184230.1 0 212,496 396726.1 67.10% 14.88% 52.22% 66.17%

Oct-21 541956 0 203914 745870 273192 0 221464 494656 197340 0 203914 401254 66.32% 12.52% 53.80% 72.23%

Nov-21 0 0 0 0 0 0 0 0 0 0 0 0 #DIV/0!

Dec-21 0 0 0 0 0 0 0 0 0 0 0 0 Avg. #DIV/0!

Avg. 59.00% 13.43% 45.57%

270407.3

Important note: 

1- There is no clear data for the month of January 2020 due to start using the MBS

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) customers without debt in December was estimated using the average ratio of 

the previous 11 months (C/B= xx%)….(According to CSS (Khaled and Omar) that they close the financial year after Dec so the payment in January for Dec bills can not record on the same columns at Alshamel as other 

months because they already closed the calculations for last year so they record it on another column without separation (with debt or without debt) and they called it “arrears” which equal the collected with debts in 

calculation.)

Collected without Debts (Current Collection)

Total 

without 

debt (C)

Collection 

Ratio%(with 

debts) N=B/A

Collectio

n Ratio of 

Debt Only

D= O-N

Collection 

Ratio%(witho

ut debts) 

O=C/A

Avg. used to 

estimate for 

December without 

debt for Non-PPWM 

customers

Avg.=C/B

Bill Collection Ratio% (City) 2021

Billed 

Month-

Year (as 

recorded 

in same 

month in 

Total Bills

Total Bills 

(A)

Collected including Debts

Total 

including 

debts (B)
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Issued to non-

PPWM 

customers 

(Alshamel 

data)

Issued to 

customers 

by tanker 

water

PPWM 

customers

By Non-

PPWM 

customers 

(AlShamel 

data) (b)

 By tanker 

water

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers 

(AlShamel 

data) ( c)

By tanker 

water

By PPWM 

customers  

excluding 

15% dept 

pay

Jan-20 #DIV/0!

Feb-20 769,805 5,730 103,149 878,684 322,352 5,730 106,195 434,277 212,571 5,730 103,149 321,449 49.42% 12.84% 36.58% 65.94%

Mar-20 582,010 6,730 137,451 726,191 164,724 6,730 141,808 313,262 116,190 6,730 137,451 260,371 43.14% 7.28% 35.85% 70.54%

Apr-20 532,480 7,810 121,529 661,819 39,205 7,810 124,572 171,587 37,184 7,810 121,529 166,523 25.93% 0.77% 25.16% 94.85%

May-20 531,027 7,005 139,011 677,043 77,219 7,005 143,030 227,254 63,908 7,005 139,011 209,924 33.57% 2.56% 31.01% 82.76%

Jun-20 695,426 9,494 148,119 853,038 369,940 9,494 152,315 531,749 206,628 9,494 148,119 364,240 62.34% 19.64% 42.70% 55.85%

Jul-20 537,219 6,285 172,077 715,581 215,738 6,285 180,766 402,789 130,421 6,285 172,077 308,783 56.29% 13.14% 43.15% 60.45%

Aug-20 594,689 7200 161829.37 763718.8 265708.89 7,200 174,593 447501.89 163420.22 7,200 161829.37 332449.6 58.60% 15.06% 43.53% 61.50%

Sep-20 549,605 9565 198024.66 757194.3 221350.95 9,565 212527 443442.95 143662.57 9,565 198024.66 351252.2 58.56% 12.18% 46.39% 64.90%

Oct-20 549091.3 8955 189512.64 747558.9 203421.31 8955 203205.2 415581.51 139112.49 8955 189512.64 337580.1 55.59% 10.43% 45.16% 68.39%

Nov-20 533124.8 7520 166549.1 707193.9 177692 7520 179061 364273 115025.4 7520 166549.1 289094.5 51.51% 10.63% 40.88% 64.73%

Dec-20 499355.1 6911 183546.9 689813 195659.8 6911 196930.5 399501.3 90427.3 6911 183546.9 280885.2 57.91% 17.20% 40.72% Avg. #DIV/0!

Avg. 50.26% 11.07% 39.19%

270407.3

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) customers without debt in December was estimated using the average 

ratio of the previous 11 months (C/B= xx%)….(According to CSS (Khaled and Omar) that they close the financial year after Dec so the payment in January for Dec bills can not record on the same columns at Alshamel 

as other months because they already closed the calculations for last year so they record it on another column without separation (with debt or without debt) and they called it “arrears” which equal the collected 

with debts in calculation.)

Collectio

n Ratio of 

Debt Only

D= O-N

Collection 

Ratio%(witho

ut debts) 

O=C/A

Avg. used to 

estimate for 

December without 

debt for Non-PPWM 

customers

Avg.=C/B

Bill Collection Ratio% (City) 2020

Billed 

Month-

Year (as 

recorded 

in same 

month in 

Total Bills

Total Bills 

(A)

Collected including Debts

Total 

including 

debts (B)

Important note: 

1- There is no clear data for the month of January 2020 due to start using the MBS

Collected without Debts (Current Collection)

Total 

without 

debt (C)

Collection 

Ratio%(with 

debts) N=B/A
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Issued to non-

PPWM 

customers 

(Alshamel 

data)

Issued to 

customers 

by tanker 

water

PPWM 

customers

By Non-

PPWM 

customers 

(AlShamel 

data) (b)

 By tanker 

water

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers 

(AlShamel 

data) ( c)

By tanker 

water

By PPWM 

customers  

excluding 

15% dept 

pay

Jan-19 667661.48 4125 0 671786.5 345428.01 4125 0 349553.01 157385.44 4125 0 161510.4 52.03% 27.99% 24.04% 23.57%

Feb-19 654366.66 3625 0 657991.7 342798.81 3625 0 346423.81 212547.75 3625 0 216172.8 52.65% 19.80% 32.85% 32.48%

Mar-19 580546.5 3300 112.5 583959 295766.59 3300 150 299216.59 215825.51 3300 112.5 219238 51.24% 13.70% 37.54% 37.18%

Apr-19 753381.52 4200 1943.94 759525.5 316857.66 4200 2390 323447.66 210525.52 4200 1943.94 216669.5 42.59% 14.06% 28.53% 27.94%

May-19 577764.02 4900 5923.94 588588 279286.89 4900 6800 290986.89 193137.72 4900 5923.94 203961.7 49.44% 14.79% 34.65% 33.43%

Jun-19 716088.92 7100 9681.2 732870.1 376748.12 7100 10799 394647.12 251911.23 7100 9681.2 268692.4 53.85% 17.19% 36.66% 35.18%

Jul-19 634939.34 10000 23241.75 668181.1 271093.6 10000 24595 305688.6 228229.71 10000 23241.75 261471.5 45.75% 6.62% 39.13% 35.95%

Aug-19 630360.94 7725 27234.7 665320.6 372518.25 7725 28587 408830.25 278504 7725 27234.7 313463.7 61.45% 14.33% 47.11% 44.18%

Sep-19 700981.88 12115 49924.66 763021.5 366262.04 12115 52748.8 431125.84 296684.74 12115 49924.66 358724.4 56.50% 9.49% 47.01% 42.32%

Oct-19 678321.8 10385 52270.62 740977.4 325917.11 10385 55151 391453.11 238666.75 10385 52270.62 301322.4 52.83% 12.16% 40.67% 35.18%

Nov-19 908321.82 9200 53553.3 971075.1 303461.02 9200 56127 368788.02 264101.14 9200 53553.3 326854.4 37.98% 4.32% 33.66% 29.08%

Dec-19 590965.38 7175 52029.22 650169.6 379785.473 7175 54480.6 441441.07 202267.7004 7175 52029.22 261471.9 67.90% 27.68% 40.22% Avg. 34.23%

Avg. 52.02% 15.18% 36.84%

270407.3

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) customers without debt in December was estimated using the average ratio 

of the previous 11 months (C/B= xx%)….(According to CSS (Khaled and Omar) that they close the financial year after Dec so the payment in January for Dec bills can not record on the same columns at Alshamel as other 

months because they already closed the calculations for last year so they record it on another column without separation (with debt or without debt) and they called it “arrears” which equal the collected with debts in 

calculation.)

Avg. used to 

estimate for 

December without 

debt for Non-PPWM 

customers

Avg.=C/B

Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-Aug will be collected and added to AlShamel by 30-Sep.

Important note: 

Bill Collection Ratio% (City) 2019

Total 

without 

debt (C)

Collection 

Ratio%(with 

debts) N=B/A

Collection 

Ratio%(without 

debts) O=C/A

Billed 

Month-

Year (as 

recorded 

in same 

month in 

Total Bills

Total Bills 

(A)

Collected including Debts

Total 

including 

debts (B)

Collected without Debts (Current Collection)

Collectio

n Ratio of 

Debt Only

D= O-N
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customers Bills 

(Alshamel data)

Issued to 

customers by 

tanker water

Total Bills 

(A)

Collected from 

customers bills 

(AlShamel data) (b)

 By water 

tankers

Total 

including 

debts (B)

Collected from 

customers bills 

(AlShamel data) (c)

By water 

tankers

Total 

without 

debt (C)

Jan-18 568445.3 6335 574780.3 372278.9 6335 378613.9 200750.14 6335 207085.14 65.87% 29.84% 36.03% 35.32%

Feb-18 547553.8 5775 553328.8 405665.35 5775 411440.35 240115.44 5775 245890.44 74.36% 29.92% 44.44% 43.85%

Mar-18 589084.42 5300 594384.42 387159.92 5300 392459.92 241175.79 5300 246475.79 66.03% 24.56% 41.47% 40.94%

Apr-18 585021 7290 592311 296377 7290 303667 207855.1 7290 215145.1 51.27% 14.95% 36.32% 35.53%

May-18 666931.62 7915 674846.62 272277.98 7915 280192.98 226310.85 7915 234225.85 41.52% 6.81% 34.71% 33.93%

Jun-18 541325.34 8520 549845.34 425996.64 8520 434516.64 330519.11 8520 339039.11 79.03% 17.36% 61.66% 61.06%

Jul-18 769957.1 10860 780817.1 359482.93 10860 370342.93 285766.56 10860 296626.56 47.43% 9.44% 37.99% 37.11%

Aug-18 733305.62 8960 742265.62 408894.78 8960 417854.78 322104.66 8960 331064.66 56.29% 11.69% 44.60% 43.93%

Sep-18 716371.44 9068 725439.44 353237.66 9068 362305.66 269421.16 9068 278489.16 49.94% 11.55% 38.39% 37.61%

Oct-18 670486.52 9650 680136.52 370330.26 9650 379980.26 231743.27 9650 241393.27 55.87% 20.38% 35.49% 34.56%

Nov-18 625449.32 8810 634259.32 374971.88 8810 383781.88 256861.17 8810 265671.17 60.51% 18.62% 41.89% 41.07%

Dec-18 580931.34 6040 586971.34 520997.58 6040 527037.58 234965.2598 6040 241005.26 89.79% 48.73% 41.06% Avg. 40.45%

Data source: Finanical Department Avg. 61.49% 20.32% 41.17%

Important note: 

Avg. used to 

estimate for 

December without 

debt Avg.=c/b

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) customers without debt in December was estimated using the 

average ratio of the previous 11 months (C/B= xx%)….(According to CSS (Khaled and Omar) that they close the financial year after Dec so the payment in January for Dec bills can not record on the same columns 

at Alshamel as other months because they already closed the calculations for last year so they record it on another column without separation (with debt or without debt) and they called it “arrears” which 

equal the collected with debts in calculation.)

Collection 

Ratio% (without 

Debt) 

O=C/A

1. Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-Aug will be collected and added to AlShamel by 30-Sep.

Bill Collection Ratio% (City) 2018

Billed Month-

Year (as recorded 

in same month in 

Al-Shamel)

Total Bills Collected including Debts Collected without Debts (Current Collection) Collection 

Ratio% (with 

Debt)     

N=B/A

Collection 

Ratio of Debt 

Only

D= O-N
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customers Bills 

(Alshamel data)

Issued to 

customers by 

tanker water

Total Bills (A)

Collected from 

customers bills 

(AlShamel data)(b)

 By water 

tankers

Total 

including 

debts (B)

Collected from customers 

bills (AlShamel data) ( c )

By water 

tankers

Total 

without 

debt (C)

Jan-17 662364.12 3325 665689.12 523793.11 3325 527118.11 228586.36 3325 231911.36 79.18% 44.35% 34.84% 34.51%

Feb-17 599505.34 3550 603055.34 447905.63 3550 451455.63 235511.93 3550 239061.93 74.86% 35.22% 39.64% 39.28%

Mar-17 606394.38 4275 610669.38 414695.14 4275 418970.14 221413.5 4275 225688.5 68.61% 31.65% 36.96% 36.51%

Apr-17 589408.06 4700 594108.06 389834.77 4700 394534.77 225849.33 4700 230549.33 66.41% 27.60% 38.81% 38.32%

May-17 603668.44 4800 608468.44 324565.679 4800 329365.679 183387.68 4800 188187.68 54.13% 23.20% 30.93% 30.38%

Jun-17 570948.34 5350 576298.34 516110.01 5350 521460.01 321234.12 5350 326584.12 90.48% 33.82% 56.67% 56.26%

Jul-17 671360.7 8050 679410.7 461975.4 8050 470025.4 299324.74 8050 307374.74 69.18% 23.94% 45.24% 44.58%

Aug-17 674222.9 10650 684872.9 416915.11 10650 427565.11 259615.29 10650 270265.29 62.43% 22.97% 39.46% 38.51%

Sep-17 668229.82 6775 675004.82 450151.82 6775 456926.82 307517.76 6775 314292.76 67.69% 21.13% 46.56% 46.02%

Oct-17 558365.38 6775 565140.38 364985.04 6775 371760.04 259162.03 6775 265937.03 65.78% 18.73% 47.06% 46.41%

Nov-17 592622.68 3825 596447.68 405935.18 3825 409760.18 279286.21 3825 283111.21 68.70% 21.23% 47.47% 47.13%

Dec-17 596566.12 4275 600841.12 479225.126 4275 483500.126 248345.1981 4275 252620.198 80.47% 38.43% 42.04% Avg. 41.63%

Data source: Finanical Department Avg. 70.66% 28.52% 42.14%

Important note: 

Avg. used to 

estimate for 

December without 

debt avg.=c/b

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) customers without debt in December was estimated using the average 

ratio of the previous 11 months (C/B= xx%)….(According to CSS (Khaled and Omar) that they close the financial year after Dec so the payment in January for Dec bills can not record on the same columns at 

Alshamel as other months because they already closed the calculations for last year so they record it on another column without separation (with debt or without debt) and they called it “arrears” which equal the 

collected with debts in calculation.)

Bill Collection Ratio% (City) 2017

Collected without Debts (Current Collection) Collection 

Ratio% (with 

Debt)     

N=B/A

Collection 

Ratio% 

(Without 

Debt) 

Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-Aug will be collected and added to AlShamel by 30-Sep.

Billed Month-Year 

(as recorded in 

same month in Al-

Shamel)

Total Bills Collected including Debts
Collection Ratio 

of Debt Only

D= O-N
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Bill Collection Ratio% (PA1) 2017

Jan-17 685 61198.22 69182.47 32615.79 113.05% 59.75% 53.30% 53.30%

Feb-17 685 51017.28 41134.58 29600.36 80.63% 22.61% 58.02% 58.02%

Mar-17 685 48387.88 48947.81 32378.87 101.16% 34.24% 66.92% 66.92%

Apr-17 685 51282.4 33220.88 30414.46 64.78% 5.47% 59.31% 59.31%

May-17 733 55075.3 37910.38 30266.46 68.83% 13.88% 54.95% 54.95%

Jun-17 745 68635.72 38239.83 34217.02 55.71% 5.86% 49.85% 49.85%

Jul-17 739 70988.22 36129.18 30801.58 50.89% 7.50% 43.39% 43.39%

Aug-17 740 50143.74 48240.88 41482.58 96.21% 13.48% 82.73% 82.73%

Sep-17 692 70247.38 62159.43 46736.1 88.49% 21.96% 66.53% 66.53%

Oct-17 694 61717.34 48108.48 38950.02 77.95% 14.84% 63.11% 63.11%

Nov-17 695 65964.74 64763.76 45557.98 98.18% 29.12% 69.06% 69.06%

Dec-17 697 61994.68 60614.1 37600.8246 97.77% 37.12% 60.65% Aevrage 60.65%

Data source: Finanical Department Avg. 82.80% 22.15% 60.65%

Important note: 

Avg. used to 

estimate for 

December without 

debt Avg.=C/B

2. AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of customers 

without debt in December was estimated using the average ratio of the previous 11 months (C/B=76.71%). 

1. Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-Aug 

will be collected and added to AlShamel by 30-Sep.

Collection 

Ratio% 

(without Debt) 

O=C/A

Billed Month-Year 

(as recorded in same 

month in Al-Shamel)

Total Bills (A)
Total including 

debts (B)

Total without debt 

(C)

Collection 

Ratio% (with 

Debt)     N=B/A

# of 

Billed 

Custo

mers 

Collection Ratio 

of Debt Only

D= O-N
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Bill Collection Ratio% (PA2) 2017

Jan-17 587 51110.8 33103 14749.6 64.77% 35.91% 28.86% 28.86%

Feb-17 587 45769.6 33823.4 17173.3 73.90% 36.38% 37.52% 37.52%

Mar-17 589 44823.6 28425.7 13958.4 63.42% 32.28% 31.14% 31.14%

Apr-17 593 51357.6 32316 13763.8 62.92% 36.12% 26.80% 26.80%

May-17 614 48346.7 29759 14844 61.55% 30.85% 30.70% 30.70%

Jun-17 621 54249.9 18520 15974.4 34.14% 4.69% 29.45% 29.45%

Jul-17 621 43845 17965.8 14329.8 40.98% 8.29% 32.68% 32.68%

Aug-17 621 55042.5 27386.8 15864.6 49.76% 20.93% 28.82% 28.82%

Sep-17 599 47354.6 36731.3 19259.3 77.57% 36.90% 40.67% 40.67%

Oct-17 604 47615 34541.6 19897.9 72.54% 30.75% 41.79% 41.79%

Nov-17 604 42911.7 25516.3 15790.8 59.46% 22.66% 36.80% 36.80%

Dec-17 604 40837.8 34859.7 13559.35011 85.36% 52.16% 33.20% Avg. 33.20%

Data source: Finanical Department Avg. 62.20% 28.99% 33.20%

Important note: 

Avg. used to 

estimate for 

December without 

debt Avg.=C/B

2. AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of customers 

without debt in December was estimated using the average ratio of the previous 11 months (C/B=57.52%). 

Collection 

Ratio%(witho

ut debts) 

O=C/A

1. Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-Aug 

will be collected and added to AlShamel by 30-Sep.

Billed Month-Year 

(as recorded in same 

month in Al-Shamel)

Collection Ratio 

of Debt Only

D= O-N

# of 

Billed 

Custo

mers 

(Joint 

Total Bills (A)
Total including 

debts (B)

Total without debt 

(C)

Collection 

Ratio%(with 

debts)     N=B/A
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Bill Collection Ratio% (PA2 without New Camp) 2017

Total Bills

Total Bills By Non-

PPWM customers 

(AlShamel data) (A)

Total including 

debts by Non-

PPWM customers 

(AlShamel data) 

(B)

Total without debt by 

Non-PPWM 

customers (AlShamel 

data) ( C)

Jan-17 489 42537.96 44730.72 20112.88 105.15% 57.87% 47.28% 47.28%

Feb-17 489 40132.42 38986.96 19554.76 97.15% 48.42% 48.73% 48.73%

Mar-17 490 35633.02 27864.78 16189.82 78.20% 32.76% 45.43% 45.43%

Apr-17 491 45888.84 19843.68 17564.68 43.24% 4.97% 38.28% 38.28%

May-17 502 34686.8 9501.63 8287.71 27.39% 3.50% 23.89% 23.89%

Jun-17 507 41515.06 33614.3 20022.46 80.97% 32.74% 48.23% 48.23%

Jul-17 507 41193.24 22354.94 17805.88 54.27% 11.04% 43.23% 43.23%

Aug-17 507 39713.82 35306.85 17370.01 88.90% 45.17% 43.74% 43.74%

Sep-17 495 40092.08 35367.32 21502.4 88.22% 34.58% 53.63% 53.63%

Oct-17 496 33743.04 25508.9 18791.68 75.60% 19.91% 55.69% 55.69%

Nov-17 498 41301.84 29744.4 19162.38 72.02% 25.62% 46.40% 46.40%

Dec-17 498 39153.8 32068.05 17602.26125 81.90% 36.95% 44.96% Avg. 44.96%

Avg. 74.42% 29.46% 44.96%

Collection 

Ratio% 

(without Debt) 

O=C/A

Avg. used to 

estimate for 

December without 

debt for Non-PPWM 

customers 

Important note: 

Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-Aug 2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) 

customers without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According to CSS 

(Khaled and Omar) that they close the financial year after Dec so the payment in January for Dec bills can not record on the same columns at 

Alshamel as other months because they already closed the calculations for last year so they record it on another column without separation 

(with debt or without debt) and they called it “arrears” which equal the collected with debts in calculation.)

Billed Month-Year 

(as recorded in same 

month in Al-Shamel)

# of 

Billed 

Custo

mers 

(Joint 

in GIS)

Collected Amount

Collection 

Ratio% (with 

Debt) N=B/A

Collection Ratio 

of Debt Only

D= O-N
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Bill Collection Ratio% (PA3) 2017

Jan-17 488 42514.39 44730.72 20112.88 105.21% 57.90% 47.31% 47.31%

Feb-17 488 40108.86 38986.96 19554.76 97.20% 48.45% 48.75% 48.75%

Mar-17 489 35609.46 27864.78 16189.82 78.25% 32.79% 45.46% 45.46%

Apr-17 490 45865.28 20088.78 17809.78 43.80% 4.97% 38.83% 38.83%

May-17 501 34908.34 9501.63 8287.71 27.22% 3.48% 23.74% 23.74%

Jun-17 506 41491.5 33614.3 20022.46 81.01% 32.76% 48.26% 48.26%

Jul-17 506 41169.68 22354.94 17805.88 54.30% 11.05% 43.25% 43.25%

Aug-17 506 39690.26 35466.29 17529.45 89.36% 45.19% 44.17% 44.17%

Sep-17 494 40327.96 35576.76 21711.84 88.22% 34.38% 53.84% 53.84%

Oct-17 495 33978.92 25768.34 19051.12 75.84% 19.77% 56.07% 56.07%

Nov-17 497 41537.72 29953.84 19371.82 72.11% 25.48% 46.64% 46.64%

Dec-17 497 39389.68 32018.05 17772.42 81.29% 36.17% 45.12% Aevrage 45.12%

Data source: Finanical Department Avg. 74.48% 29.36% 45.12%

Important note: 

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) 

Collection 

Ratio% (with 

Collection Ratio 

of Debt Only

Collection 

Ratio% 

Avg. used to 

estimate for 

1. Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-Aug 

Billed Month-Year 

(as recorded in same 

# of 

Billed 
Total Bills (A)

Total including 

debts (B)

Total without debt 

(C)
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Bill Collection Ratio% (New Refugee Camp) 2017

Total Bills

Total Bills By Non-

PPWM customers 

(AlShamel data) (A)

Total including 

debts by Non-

PPWM customers 

(AlShamel data) 

(B)

Total without debt by 

Non-PPWM 

customers (AlShamel 

data) ( C)

Jan-17 99 6808 1772.36 1330.66 26.03% 6.49% 19.55% 19.55%

Feb-17 99 5416.32 1646.36 1437.06 30.40% 3.86% 26.53% 26.53%

Mar-17 99 5817.4 1161.86 1126.34 19.97% 0.61% 19.36% 19.36%

Apr-17 99 6320.16 1136.58 1136.58 17.98% 0.00% 17.98% 17.98%

May-17 96 6508.78 568 568 8.73% 0.00% 8.73% 8.73%

Jun-17 100 8303.82 1565.84 1565.84 18.86% 0.00% 18.86% 18.86%

Jul-17 100 5693.34 1080.7 1080.7 18.98% 0.00% 18.98% 18.98%

Aug-17 100 7213.08 1791.66 1491.66 24.84% 4.16% 20.68% 20.68%

Sep-17 99 6050.34 1070.1 1042.2 17.69% 0.46% 17.23% 17.23%

Oct-17 99 5968.48 1266.5 1169.16 21.22% 1.63% 19.59% 19.59%

Nov-17 99 5813.22 1188 1188 20.44% 0.00% 20.44% 20.44%

Dec-17 99 5807.48 1772.36 1097.710902 30.52% 11.62% 18.90% Avg. 18.90%

Avg. 21.30% 2.40% 18.90%

Collection 

Ratio% 

(without Debt) 

O=C/A

Avg. used to 

estimate for 

December without 

debt for Non-PPWM 

customers 

Important note: 

Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-Aug 

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) 

customers without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According to CSS 

(Khaled and Omar) that they close the financial year after Dec so the payment in January for Dec bills can not record on the same columns at 

Alshamel as other months because they already closed the calculations for last year so they record it on another column without separation 

Billed Month-Year 

(as recorded in same 

month in Al-Shamel)

# of 

Billed 

Custo

mers 

(Joint 

in GIS)

Collected Amount

Collection 

Ratio% (with 

Debt) N=B/A

Collection Ratio 

of Debt Only

D= O-N



Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 
 

 

 

 

Bill Collection Ratio% (PA1) 2018

Jan-18 700 63021.84 40860.84 31019.8 64.84% 15.62% 49.22% 49.22%

Feb-18 703 56611.24 52814.68 40781.86 93.29% 21.26% 72.04% 72.04%

Mar-18 704 52456.5 46379.26 34694.56 88.41% 22.28% 66.14% 66.14%

Apr-18 706 62342.16 39297.84 35142.98 63.04% 6.66% 56.37% 56.37%

May-18 707 68801.1 32402.37 29720.24 47.10% 3.90% 43.20% 43.20%

Jun-18 709 60094.76 52497.07 47585.39 87.36% 8.17% 79.18% 79.18%

Jul-18 716 73946.5 49640.4 41844.5 67.13% 10.54% 56.59% 56.59%

Aug-18 719 80744.04 56691.2 50780.2 70.21% 7.32% 62.89% 62.89%

Sep-18 719 80865.68 47372.97 43769.05 58.58% 4.46% 54.13% 54.13%

Oct-18 719 70347.22 47778.8 42408.48 67.92% 7.63% 60.28% 60.28%

Nov-18 723 70652.86 54970 48642.72 77.80% 8.96% 68.85% 68.85%

Dec-18 730 67499.9 69286.6 41045.26092 102.65% 41.84% 60.81% Avg. 60.81%

Data source: Finanical Department Avg. 74.03% 13.22% 60.81%

Important note: 

Collection Ratio 

of Debt Only

D= O-N

Avg. used to 

estimate for 

December without 

debt Avg.=C/B

2. AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of customers without 

debt in December was estimated using the average ratio of the previous 11 months (C/B=85.75%). 

Collection 

Ratio% 

(without Debt) 

O=C/A

Billed Month-Year (as 

recorded in same 

month in Al-Shamel)

1. Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-Aug will be 

collected and added to AlShamel by 30-Sep.

# of 

Billed 

Custome

rs (Joint 

in GIS)

Total Bills (A)
Total including 

debts (B)

Total without debt 

(C)

Collection 

Ratio% (with 

Debt)     N=B/A
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Bill Collection Ratio% (PA2) 2018

Jan-18 605 45580.7 29886.3 15395.4 65.57% 31.79% 33.78% 33.78%

Feb-18 607 43474.8 25437.9 13195 58.51% 28.16% 30.35% 30.35%

Mar-18 607 45343 25267.5 17101 55.73% 18.01% 37.71% 37.71%

Apr-18 610 42428 16790 12992 39.57% 8.95% 30.62% 30.62%

May-18 610 45981 19630.9 14693 42.69% 10.74% 31.95% 31.95%

Jun-18 612 31114.5 27924.3 17709.3 89.75% 32.83% 56.92% 56.92%

Jul-18 613 56333.8 24192 21103 42.94% 5.48% 37.46% 37.46%

Aug-18 617 50403 25276.35 21365.5 50.15% 7.76% 42.39% 42.39%

Sep-18 617 50066 20704.6 16515.8 41.35% 8.37% 32.99% 32.99%

Oct-18 620 41227.6 22380.4 12071 54.28% 25.01% 29.28% 29.28%

Nov-18 620 42572 22436 17804.3 52.70% 10.88% 41.82% 41.82%

Dec-18 620 42799 29118.6 15768.42507 68.04% 31.19% 36.84% Avg. 36.84%

Data source: Finanical Department Avg. 55.11% 18.26% 36.84%

Important note: 

2. AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of customers without 

debt in December was estimated using the average ratio of the previous 11 months (C/B=70.14%). 

Avg. used to 

estimate for 

December without 

debt Avg.=C/B

Collection Ratio 

of Debt Only

D= O-N

1. Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-Aug will be 

collected and added to AlShamel by 30-Sep.

Billed Month-Year (as 

recorded in same 

month in Al-Shamel)

# of 

Billed 

Custome

rs (Joint 

in GIS)

Total Bills (A)
Total including 

debts (B)

Total without debt 

(C)

Collection 

Ratio% (with 

Debt)     

N=B/A

Collection 

Ratio% 

(without Debt)

O=C/A
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Bill Collection Ratio% (PA2 without New Camp) 2018

Total Bills

Total Bills By Non-

PPWM customers 

(AlShamel data) (A)

Total including 

debts by Non-

PPWM customers 

(AlShamel data) 

(B)

Total without debt by 

Non-PPWM 

customers (AlShamel 

data) ( C)

Jan-18 501 41717.82 26502.01 17864.99 63.53% 20.70% 42.82% 42.82%

Feb-18 503 34839.92 25563.24 16025.24 73.37% 27.38% 46.00% 46.00%

Mar-18 503 38067.4 29301.12 19699.5 76.97% 25.22% 51.75% 51.75%

Apr-18 503 50652.06 34741.02 20972 68.59% 27.18% 41.40% 41.40%

May-18 503 46711.92 19316.18 16793.71 41.35% 5.40% 35.95% 35.95%

Jun-18 503 36781 40522.8 30312.02 110.17% 27.76% 82.41% 82.41%

Jul-18 505 42068.02 25540.92 16983.86 60.71% 20.34% 40.37% 40.37%

Aug-18 507 40461.28 22564 19617.24 55.77% 7.28% 48.48% 48.48%

Sep-18 507 41117.58 28142.97 18848.51 68.45% 22.60% 45.84% 45.84%

Oct-18 507 40995.48 28777.21 16445.61 70.20% 30.08% 40.12% 40.12%

Nov-18 507 34682.48 26838.32 18390.04 77.38% 24.36% 53.02% 53.02%

Dec-18 507 41638.82 43768.1 19993.20487 105.11% 57.10% 48.02% Avg. 48.02%

Avg. 72.63% 24.62% 48.02%

Collection 

Ratio% 

(without Debt) 

O=C/A

Avg. used to 

estimate for 

December without 

debt for Non-PPWM 

customers 

Avg.=C/B

Important note: 

1- Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-Aug will be 

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) customers 

without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According to CSS (Khaled and Omar) that they close 

the financial year after Dec so the payment in January for Dec bills can not record on the same columns at Alshamel as other months because they already 

Billed Month-Year (as 

recorded in same 

month in Al-Shamel)

# of 

Billed 

Custome

rs (Joint 

in GIS)

Collected Amount

Collection 

Ratio% (with 

Debt) N=B/A

Collection Ratio 

of Debt Only

D= O-N
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Bill Collection Ratio% (PA3) 2018

Jan-18 500 41694.26 26502.01 17864.99 63.56% 20.72% 42.85% 42.85%

Feb-18 502 34816.36 25563.24 16025.24 73.42% 27.40% 46.03% 46.03%

Mar-18 502 38043.84 29301.12 19699.5 77.02% 25.24% 51.78% 51.78%

Apr-18 502 50628.5 34741.02 20972 68.62% 27.20% 41.42% 41.42%

May-18 502 46688.36 19316.81 16793.71 41.37% 5.40% 35.97% 35.97%

Jun-18 502 36757.44 40272.8 30170.66 109.56% 27.48% 82.08% 82.08%

Jul-18 504 42044.46 25340.92 16883.86 60.27% 20.11% 40.16% 40.16%

Aug-18 506 40437.72 22514 19567.24 55.68% 7.29% 48.39% 48.39%

Sep-18 506 41094.02 28142.97 18848.51 68.48% 22.62% 45.87% 45.87%

Oct-18 506 40971.92 28777.21 16445.61 70.24% 30.10% 40.14% 40.14%

Nov-18 506 34658.92 26838.32 18390.04 77.44% 24.38% 53.06% 53.06%

Dec-18 506 41615.26 43768.1 19965.54 105.17% 57.20% 47.98% Avg. 47.98%

Data source: Finanical Department Avg. 72.57% 24.59% 47.98%

Important note: 

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) 

customers without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According to CSS (Khaled and 

Collection 

Ratio% (with 

Collection Ratio 

of Debt Only

Collection 

Ratio% 

Avg. used to 

estimate for 

1. Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-Aug will be 

Billed Month-Year (as 

recorded in same 

# of 

Billed 
Total Bills (A)

Total including 

debts (B)

Total without debt 

(C)
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Bill Collection Ratio% (New Refugee Camp) 2018

Total Bills

Total Bills By Non-

PPWM customers 

(AlShamel data) (A)

Total including 

debts by Non-

PPWM customers 

(AlShamel data) 

(B)

Total without debt by 

Non-PPWM 

customers (AlShamel 

data) ( C)

Jan-18 100 5465.86 1490.6 1356.9 27.27% 2.45% 24.83% 24.83%

Feb-18 100 6429.34 950.2 945.46 14.78% 0.07% 14.71% 14.71%

Mar-18 100 5222.48 1100.8 1087.38 21.08% 0.26% 20.82% 20.82%

Apr-18 100 5887.46 1119.54 1114.8 19.02% 0.08% 18.94% 18.94%

May-18 100 6580.72 953.54 953.54 14.49% 0.00% 14.49% 14.49%

Jun-18 100 5329.4 1212.76 1198 22.76% 0.28% 22.48% 22.48%

Jul-18 100 7633.56 1386.06 1386.6 18.16% -0.01% 18.16% 18.16%

Aug-18 100 6257.52 1858.18 1409.94 29.70% 7.16% 22.53% 22.53%

Sep-18 100 7019.42 429.08 429.08 6.11% 0.00% 6.11% 6.11%

Oct-18 100 7433.02 70.48 70.48 0.95% 0.00% 0.95% 0.95%

Nov-18 100 6579.68 2239.32 2239.32 34.03% 0.00% 34.03% 34.03%

Dec-18 100 5807.48 2518.44 1045.594401 43.37% 25.36% 18.00% Avg. 18.00%

Avg. 20.98% 2.97% 18.00%

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) 

customers without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According to CSS (Khaled and 

Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-Aug will be 

Important note: 

Avg. used to 

estimate for 

December without 

debt for Non-PPWM 

customers 

Collection 

Ratio% 

(without Debt) 

O=C/A

Billed Month-Year (as 

recorded in same 

month in Al-Shamel)

# of 

Billed 

Custome

rs (Joint 

in GIS)

Collected Amount

Collection 

Ratio% (with 

Debt) N=B/A

Collection Ratio 

of Debt Only

D= O-N
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Bill Collection Ratio% (PA1) 2019

Issued to non-

PPWM 

customers 

(Alshamel data)

PPWM customers

By Non-PPWM 

customers 

(AlShamel data) 

(b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers (AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept 

pay

Jan-19 740 65606.58 0 65606.58 64233.74 0 64233.74 36174.3 0 36174.3 97.91% 42.77% 55.14% 55.14%

Feb-19 740 69937.74 0 69937.74 47148.59 0 47148.59 34998.53 0 34998.53 67.42% 17.37% 50.04% 50.04%

Mar-19 744 60351.14 112.5 60463.64 39297.77 150 39447.77 33524.65 112.5 33637.15 65.24% 9.61% 55.63% 55.55%

Apr-19 746 63645.78 1943.94 65589.72 33220.88 2390 35610.88 30414.46 1943.94 32358.4 54.29% 4.96% 49.33% 47.79%

May-19 733 55075.3 5923.94 60999.24 37910.38 6800 44710.38 30266.46 5923.94 36190.4 73.30% 13.97% 59.33% 54.95%

Jun-19 745 68635.22 9681.2 78316.42 38204 10799 49003 34181.78 9681.2 43862.98 62.57% 6.56% 56.01% 49.80%

Jul-19 738 66710.5 23241.75 89952.25 36058.5 24595 60653.5 30730.9 23241.75 53972.65 67.43% 7.43% 60.00% 46.07%

Aug-19 738 48839.38 27234.7 76074.08 38757 28587 67344 28884.58 27234.7 56119.28 88.52% 14.75% 73.77% 59.14%

Sep-19 740 62747.08 49924.66 112671.74 20953.07 52748.8 73701.87 19968.33 49924.66 69892.99 65.41% 3.38% 62.03% 31.82%

Oct-19 735 24229.12 45517.02 69746.14 17998.46 48305 66303.46 11823.85 45517.02 57340.87 95.06% 12.85% 82.21% 48.80%

Nov-19 722 24388.4 43437.3 67825.7 16285.74 45932 62217.74 15569.74 43437.3 59007.04 91.73% 4.73% 87.00% 63.84%

Dec-19 722 14491.4 37453.22 51944.62 19724.62 39605.6 59330.22 7358.850211 37453.22 44812.07 114.22% 27.95% 86.27% Avg. 50.78%

Avg. 78.59% 13.86% 64.73%

Avg. used to estimate for 

December without debt 

Avg.=c/b

Important note: 

1- Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-Aug will be collected and added to AlShamel by 30-Sep.

Collected without Debts (Current Collection)

Total without 

debt (C)

Collection 

Ratio% (with 

Debt) 

N=B/A

Collection 

Ratio% 

(without Debt) 

O=C/A

Total Bills

Collection 

Ratio of Debt 

Only

D= O-N

# of Billed 

Customers 

(Joint in GIS)

Billed Month-

Year (as 

recorded in 

same month in 

Al-Shamel)

Total Bills (A)

Collected including Debts

Total 

including 

debts (B)

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) customers without debt in December was estimated using the average ratio of the previous 11 

months (C/B= xx%)….(According to CSS (Khaled and Omar) that they close the financial year after Dec so the payment in January for Dec bills can not record on the same columns at Alshamel as other months because they already closed the 

3 For the month of December 2019, the estimation was adjusted due to the higher payement with debts

Bill Collection Ratio% (PA2) 2019

Issued to non-

PPWM 

customers 

(Alshamel data)

PPWM customers

By Non-PPWM 

customers 

(AlShamel data) 

(b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers (AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept 

pay

Jan-19 502 48354.62 0 48354.62 18184.26 0 18184.26 9312.86 0 9312.86 37.61% 18.35% 19.26% 19.26%

Feb-19 502 50044.82 0 50044.82 28513.58 0 28513.58 11938.68 0 11938.68 56.98% 33.12% 23.86% 23.86%

Mar-19 502 43087.82 0 43087.82 19763.46 0 19763.46 15114.94 0 15114.94 45.87% 10.79% 35.08% 35.08%

Apr-19 502 60611.34 0 60611.34 32316.16 0 32316.16 13763 0 13763 53.32% 30.61% 22.71% 22.71%

May-19 497 48496.8 0 48496.8 29759.12 0 29759.12 14844.94 0 14844.94 61.36% 30.75% 30.61% 30.61%

Jun-19 502 51553.36 0 51553.36 18520.84 0 18520.84 15974.38 0 15974.38 35.93% 4.94% 30.99% 30.99%

Jul-19 502 43718.62 0 43718.62 17965.84 0 17965.84 14329.76 0 14329.76 41.09% 8.32% 32.78% 32.78%

Aug-19 502 47009.2 0 47009.2 36050.24 0 36050.24 22667.86 0 22667.86 76.69% 28.47% 48.22% 48.22%

Sep-19 502 47583.24 0 47583.24 29858.98 0 29858.98 23228.8 0 23228.8 62.75% 13.93% 48.82% 48.82%

Oct-19 503 64077.58 0 64077.58 26389.2 0 26389.2 19407.62 0 19407.62 41.18% 10.90% 30.29% 30.29%

Nov-19 503 121695.2 0 121695.2 20359.92 0 20359.92 16935.08 0 16935.08 16.73% 2.81% 13.92% 13.92%

Dec-19 509 46123.28 300 46423.28 28107.54 300 28407.54 14632.92 300 14932.92 61.19% 29.03% 32.17% Avg. 31.73%

Avg. 48.14% 17.54% 30.59%

Collection 

Ratio% (with 

Debt) 

N=B/A

Collection 

Ratio of Debt 

Only

D= O-N

Collection 

Ratio% 

(without Debt) 

O=C/A

Collected without Debts (Current Collection)

Total without 

debt (C)
Avg. used to estimate for 

December without debt 

Avg.=c/b

Total 

including 

debts (B)

Billed Month-

Year (as 

recorded in 

same month in 

Al-Shamel)

# of Billed 

Customers 

(Joint in GIS)

Total Bills

Total Bills (A)

Collected including Debts

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-

PPWM) customers without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According 

1- Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 

31-Aug will be collected and added to AlShamel by 30-Sep.

Important note: 
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Bill Collection Ratio% (PA2 without New Camp) 2019

Total Bills

Total Bills By 

Non-PPWM 

customers 

(AlShamel data) 

(A)

Total including 

debts by Non-

PPWM customers 

(AlShamel data) (B)

Total without 

debt by Non-

PPWM 

customers 

(AlShamel data) 

( C)

Jan-19 507 49888.02 28377.06 12933.83 56.88% 30.96% 25.93% 25.93%

Feb-19 507 35594.72 25813.74 15085.02 72.52% 30.14% 42.38% 42.38%

Mar-19 507 34223.18 14615.74 10883.44 42.71% 10.91% 31.80% 31.80%

Apr-19 507 49296.58 19843.68 17504.68 40.25% 4.74% 35.51% 35.51%

May-19 507 34686.8 9501.63 8287.71 27.39% 3.50% 23.89% 23.89%

Jun-19 507 41515.06 33614.3 20022.46 80.97% 32.74% 48.23% 48.23%

Jul-19 507 41193.24 22354.94 17805.88 54.27% 11.04% 43.23% 43.23%

Aug-19 507 39713.82 24160.74 21849.74 60.84% 5.82% 55.02% 55.02%

Sep-19 507 48316 23009.42 17029.98 47.62% 12.38% 35.25% 35.25%

Oct-19 508 39085.64 27829.02 19256.74 71.20% 21.93% 49.27% 49.27%

Nov-19 508 68358.7 17713.28 15253.62 25.91% 3.60% 22.31% 22.31%

Dec-19 515 44837.24 13822.14 N/A* 30.83% 0.00% 0.00% Avg. 37.53%

Avg. 55.47% 16.42% 39.05%

Important note: 

1- Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) customers 

without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According to CSS (Khaled and Omar) that they close 

3- * Rgarding the month of December 2019 in PA2: the collection was very low. This low collection also had affected the estimated average debt collection of the month (to be larger 

than the total collection using  the estimation method as the last months). The collection ratio team decided to exclude this exceptional month. It's worth to be noted that this 

Collection 

Ratio% (with 

Debt) N=B/A

Collection Ratio 

of Debt Only

D= O-N

Collection 

Ratio% 

(without 

Debt) O=C/A

Avg. used to estimate for 

December without debt for 

Non-PPWM customers 

Avg.=C/B

Billed Month-

Year (as 

recorded in 

same month in 

Al-Shamel)

# of Billed 

Customers 

(Joint in GIS)

Collected Amount
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Bill Collection Ratio% (PA3) 2019

Issued to non-

PPWM 

customers 

(Alshamel data)

PPWM customers

By Non-PPWM 

customers 

(AlShamel data) 

(b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers (AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept 

pay

Jan-19 502 49633.54 0 49633.54 23457.06 0 23457.06 12813.83 0 12813.83 47.26% 21.44% 25.82% 25.82%

Feb-19 502 35233.26 0 35233.26 25650.74 0 25650.74 14922.02 0 14922.02 72.80% 30.45% 42.35% 42.35%

Mar-19 502 34042.8 0 34042.8 14615.08 0 14615.08 10883.44 0 10883.44 42.93% 10.96% 31.97% 31.97%

Apr-19 502 49081.82 0 49081.82 19803.68 0 19803.68 17524.68 0 17524.68 40.35% 4.64% 35.71% 35.71%

May-19 497 34471.54 0 34471.54 9281.63 0 9281.63 8067.71 0 8067.71 26.93% 3.52% 23.40% 23.40%

Jun-19 502 40782.58 0 40782.58 33614.3 0 33614.3 20022.46 0 20022.46 82.42% 33.33% 49.10% 49.10%

Jul-19 502 41039.56 0 41039.56 22111.94 0 22111.94 17562.88 0 17562.88 53.88% 11.08% 42.80% 42.80%

Aug-19 502 39381.9 0 39381.9 22300.74 0 22300.74 21789.74 0 21789.74 56.63% 1.30% 55.33% 55.33%

Sep-19 502 48037.32 0 48037.32 23009.42 0 23009.42 17029.98 0 17029.98 47.90% 12.45% 35.45% 35.45%

Oct-19 503 38683.4 0 38683.4 23099.02 0 23099.02 19056.74 0 19056.74 59.71% 10.45% 49.26% 49.26%

Nov-19 503 67740.14 0 67740.14 17413.28 0 17413.28 14953.62 0 14953.62 25.71% 3.63% 22.07% 22.07%

Dec-19 509 44431.36 1520 45951.36 1572 1520 3092 N/A* 1520 #VALUE! 6.73% 0.00% 0.00% Avg. 38.74%

Avg. 46.94% 13.02% 37.57%

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) customers 

without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According to CSS (Khaled and Omar) that they close 

3- * Rgarding the month of December 2019 in PA3: the collection was low because the collector of PA3 area was suspended by JM and thus there was a low collection this month. 

This low collection also had affected the estimated average debt collection of the month (to be larger than the total collection using  the estimation method as the last months). The 

Avg. used to estimate for 

December without debt 

Avg.=c/b

Total 

including 

debts (B)

Collected without Debts (Current Collection)

Total without 

debt (C)

Collection 

Ratio% (with 

Debt) 

N=B/A

Collection 

Ratio of Debt 

Only

D= O-N

Collection 

Ratio% 

(without Debt) 

O=C/A

Important note: 

1- Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 

Billed Month-

Year (as 

recorded in 

same month in 

Al-Shamel)

# of Billed 

Customers 

(Joint in GIS)

Total Bills

Total Bills (A)

Collected including Debts
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Bill Collection Ratio% (New Refugee Camp) 2019

Total Bills

Total Bills By 

Non-PPWM 

customers 

(AlShamel data) 

(A)

Total including 

debts by Non-

PPWM customers 

(AlShamel data) (B)

Total without 

debt by Non-

PPWM 

customers 

(AlShamel data) 

( C) 10.77%

Jan-19 100 5230.8 2185.86 563.34 41.79% 31.02% 10.77% 16.92%

Feb-19 100 5376.08 960.3 909.42 17.86% 0.95% 16.92% 12.73%

Mar-19 100 6385.52 842.34 812.82 13.19% 0.46% 12.73% 16.33%

Apr-19 100 6958.58 1136.58 1136.58 16.33% 0.00% 16.33% 8.73%

May-19 100 6508.78 568 568 8.73% 0.00% 8.73% 18.86%

Jun-19 100 8303.82 1565.84 1565.84 18.86% 0.00% 18.86% 18.98%

Jul-19 100 5693.34 1080.7 1080.7 18.98% 0.00% 18.98% 36.11%

Aug-19 100 7213.08 8447.9 2604.9 117.12% 81.01% 36.11% 15.50%

Sep-19 100 7727.98 1403.78 1197.48 18.16% 2.67% 15.50% 13.91%

Oct-19 100 6656.2 1235.92 926 18.57% 4.66% 13.91% 13.87%

Nov-19 100 7010.3 972.04 972.04 13.87% 0.00% 13.87% Avg. 16.61%

Dec-19 100 5893.78 1410.34 978.9052269 23.93% 7.32% 16.61%

Avg. 28.96% 12.08% 16.88%

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) customers 

without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According to CSS (Khaled and Omar) that they close 

Billed Month-

Year (as 

recorded in 

same month in 

Al-Shamel)

# of Billed 

Customers 

(Joint in GIS)

Collected Amount

Collection 

Ratio% (with 

Debt) N=B/A

Collection Ratio 

of Debt Only

D= O-N

Collection 

Ratio% 

(without 

Debt) O=C/A

Avg. used to estimate for 

Important note: 

1- Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 
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Bill Collection Ratio% (PA1) 2020

Issued to non-

PPWM 

customers 

(Alshamel data)

PPWM customers

By Non-PPWM 

customers 

(AlShamel data) 

(b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers (AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept 

pay

Jan-20 #DIV/0!

Feb-20 706 12882.04 42218.6 55100.64 16445.02 44778 61223.02 5157.18 42218.6 47375.78 111.11% 25.13% 85.98% 40.03%

Mar-20 691 11217.92 55447.63 66665.55 8729.36 58948 67677.36 4987.88 55447.63 60435.51 101.52% 10.86% 90.65% 44.46%

Apr-20 714 15412.2 29949 45361.2 4415.46 30702 35117.46 2634.46 29949 32583.46 77.42% 5.59% 71.83% 17.09%

May-20 714 15370.42 54049.2 69419.62 5354.68 57174 62528.68 4242.98 54049.2 58292.18 90.07% 6.10% 83.97% 27.60%

Jun-20 680 28395.2 53997.83 82393.03 28700.73 56882 85582.73 14388.98 53997.83 68386.81 103.87% 20.87% 83.00% 50.67%

Jul-20 673 17909.06 58682.44 76591.5 12145.57 62489 74634.57 8515.11 58682.44 67197.55 97.44% 9.71% 87.73% 47.55%

Aug-20 674 27268.08 53663.56 80931.64 15805.15 57703 73508.15 9714.32 53663.56 63377.88 90.83% 12.52% 78.31% 196.80%

Sep-20 662 19807.34 57332.34 77139.68 17464.55 61797 79261.55 11186.31 57332.34 68518.65 102.75% 13.93% 88.82% 56.48%

Oct-20 670 21109.8 53473.19 74582.99 15038.54 57691.2 72729.74 12157 53473.19 65630.19 97.52% 9.52% 88.00% 57.59%

Nov-20 26427.8 47046.76 73474.56 10651.37 50483 61134.37 8444.86 47046.76 55491.62 83.20% 7.68% 75.52% 31.95%

Dec-20 13617.98 48727.44 62345.42 16950.37 52395 69345.37 8962.62 48727.44 57690.06 111.23% 18.69% 92.53% Avg. 57.02%

Avg. 97.00% 12.78% 84.21%

16505.56

Avg. used to estimate for 

December without debt 

Avg.=c/b

Billed Month-

Year (as 

recorded in 

same month in 

Al-Shamel)

# of Billed 

Customers 

(Joint in GIS)

Total Bills

Total Bills (A)

Collected including Debts

Total 

including 

debts (B)

Collected without Debts (Current Collection)

Total without 

debt (C)

Collection 

Ratio% (with 

Debt) 

N=B/A

Collection 

Ratio of Debt 

Only

D= O-N

Collection 

Ratio% 

(without Debt) 

O=C/A

Important note: 

1- There is no clear data for the month of January 2020 due to start using the MBS

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) customers without debt in December was estimated using the average ratio of the previous 11 

months (C/B= xx%)….(According to CSS (Khaled and Omar) that they close the financial year after Dec so the payment in January for Dec bills can not record on the same columns at Alshamel as other months because they already closed the 

Bill Collection Ratio% (PA2) 2020

Issued to non-

PPWM 

customers 

(Alshamel data)

PPWM customers

By Non-PPWM 

customers 

(AlShamel data) 

(b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers (AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept 

pay

Jan-20 #DIV/0!

Feb-20 626 54428.84 26841 81269.84 24921.66 26913 51834.66 13002.88 26841 39843.88 63.78% 14.75% 49.03% 23.89%

Mar-20 631 32906.84 34808.16 67715 6055.18 34955 41010.18 3580.26 34808.16 38388.42 60.56% 3.87% 56.69% 10.88%

Apr-20 632 32894.82 29874.6 62769.42 2235.92 30341 32576.92 2125.32 29874.6 31999.92 51.90% 0.92% 50.98% 6.46%

May-20 636 32574.38 30336.46 62910.84 3255.46 30423 33678.46 1586.58 30336.46 31923.04 53.53% 2.79% 50.74% 4.87%

Jun-20 635 37940.58 33082 71022.58 14225.44 33248 47473.44 7650.44 33082 40732.44 66.84% 9.49% 57.35% 20.16%

Jul-20 633 20307.9 37601.18 57909.08 9680.3 39395 49075.3 5254.3 37601.18 42855.48 84.75% 10.74% 74.00% 25.87%

Aug-20 626 19952.06 31592.46 51544.52 11820.8 34640 46460.8 4703.48 31592.46 36295.94 90.14% 19.72% 70.42% 23.57%

Sep-20 626 36506.54 36053.56 72560.1 11242.54 39268 50510.54 3747 36053.56 39800.56 69.61% 14.76% 54.85% 10.26%

Oct-20 622 33127 35603.72 68730.72 8747.26 38694 47441.26 2889.84 35603.72 38493.56 69.02% 13.02% 56.01% 8.72%

Nov-20 39207.7 29629.68 68837.38 7556.12 32310 39866.12 4415.04 29629.68 34044.72 57.91% 8.46% 49.46% 11.26%

Dec-20 18680.86 33225.36 51906.22 10003.88 36097 46100.88 3905.38 33225.36 37130.74 88.82% 17.28% 71.53% Avg. 14.60%

Avg. 68.81% 10.53% 58.28%

1460.17

 The collection ratio decreased in PA2 because there are 4 government institutions have 18523.9 NIS water bill and they did not pay.

Billed Month-

Year (as 

recorded in 

same month in 

Al-Shamel)

# of Billed 

Customers 

(Joint in GIS)

Total Bills

Total Bills (A)

Collected including Debts

Total 

including 

debts (B)

Collected without Debts (Current Collection)

Total without 

debt (C)

Collection 

Ratio% (with 

Debt) 

N=B/A

Collection 

Ratio of Debt 

Only

D= O-N

Collection 

Ratio% 

(without Debt) 

O=C/A
Avg. used to estimate for 

December without debt 

Avg.=c/b

1- There is no clear data for the month of January 2020 due to start using the MBS

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-

PPWM) customers without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According 

Important note: 
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Bill Collection Ratio% (PA2 without New Camp) 2020

Issued to non-

PPWM 

customers 

(Alshamel data)

PPWM customers

By Non-PPWM 

customers 

(AlShamel data) 

(b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers (AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept 

pay

Jan-20 #DIV/0!

Feb-20 515 28372.9 28110 56482.9 7944.77 28389 36333.77 5306.25 28110 33416.25 64.33% 5.17% 59.16% 18.70%

Mar-20 515 26870.18 21586.11 48456.29 8859.33 21870 30729.33 5000.94 21586.11 26587.05 63.42% 8.55% 54.87% 18.61%

Apr-20 515 14664.24 22444.5 37108.74 3384.98 22606 25990.98 3190.48 22444.5 25634.98 70.04% 0.96% 69.08% 21.76%

May-20 515 15222.48 21901.16 37123.64 5442.86 22020 27462.86 5036.52 21901.16 26937.68 73.98% 1.41% 72.56% 33.09%

Jun-20 515 28587.96 33082 61669.96 13013.12 33248 46261.12 6438.12 33082 39520.12 75.01% 10.93% 64.08% 34.06%

Jul-20 534 13213.78 37551.18 50764.96 7927.14 39345 47272.14 4501.14 37551.18 42052.32 93.12% 10.28% 82.84% #REF!

Aug-20 525 11350.7 31556.46 42907.16 10560.12 34600 45160.12 3442.8 31556.46 34999.26 105.25% 23.68% 81.57% 30.33%

Sep-20 526 28800.76 36008.56 64809.32 8301.66 39218 47519.66 2806.52 36008.56 38815.08 73.32% 13.43% 59.89% 9.74%

Oct-20 520 25778.9 35603.72 61382.62 7851.74 38694 46545.74 1994.32 35603.72 37598.04 75.83% 14.58% 61.25% 7.74%

Nov-20 518 28725.88 29584.68 58310.56 4764.32 32260 37024.32 3623.2 29584.68 33207.88 63.50% 6.55% 56.95% 12.61%

Dec-20 10773.44 33225.36 43998.8 8905.7 36097 45002.7 2934.2 33225.36 36159.56 102.28% 20.10% 82.18% Avg. #REF!

Avg. 78.19% 10.51% 67.68%

Avg. used to estimate for 

December without debt 

Avg.=c/b

Billed Month-

Year (as 

recorded in 

same month in 

Al-Shamel)

# of Billed 

Customers 

(Joint in GIS)

Total Bills

Total Bills (A)

Collected including Debts

Total 

including 

debts (B)

Collected without Debts (Current Collection)

Total without 

debt (C)

Collection 

Ratio% (with 

Debt) 

N=B/A

Collection 

Ratio of Debt 

Only

D= O-N

Collection 

Ratio% 

(without Debt) 

O=C/A

Important note: 

Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-

PPWM) customers without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According 

 The collection ratio decreased in PA2 in Sep 2020, because there are 4 government institutions have 18523.9 NIS water bill and they did not pay.

Bill Collection Ratio% (PA3) 2020

Issued to non-

PPWM 

customers 

(Alshamel data)

PPWM customers

By Non-PPWM 

customers 

(AlShamel data) 

(b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers (AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept 

pay

Jan-20 #DIV/0!

Feb-20 514 28349.34 28110 56459.34 7944.77 28389 36333.77 5306.25 28110 33416.25 64.35% 5.17% 59.19% 18.72%

Mar-20 513 26846.62 33223.61 60070.23 8517.94 33565 42082.94 5000.94 33223.61 38224.55 70.06% 6.42% 63.63% 18.63%

Apr-20 513 14664.24 27589.87 42254.11 2607.85 28367 30974.85 3190.48 27589.87 30780.35 73.31% 0.46% 72.85% 21.76%

May-20 513 15222.48 36203.66 51426.14 5236.52 36410 41646.52 5036.52 36203.66 41240.18 80.98% 0.79% 80.19% 33.09%

Jun-20 513 17287.26 36810 54097.26 15634.48 36990 52624.48 6988.48 36810 43798.48 97.28% 16.32% 80.96% 40.43%

Jul-20 513 10456.88 39562.5 50019.38 10154.99 41234 51388.99 4709.59 39562.5 44272.09 102.74% 14.23% 88.51% 45.04%

Aug-20 515 10484.96 35643.8 46128.76 9003.94 38740 47743.94 6029.94 35643.8 41673.74 103.50% 13.16% 90.34% 57.51%

Sep-20 514 11315.04 37629.1 48944.14 7181.86 37963 45144.86 4735.86 37629.1 42364.96 92.24% 5.68% 86.56% 41.85%

Oct-20 514 10410.4 35150.62 45561.02 6461.18 38260 44721.18 5868.96 35150.62 41019.58 98.16% 8.12% 90.03% 56.38%

Nov-20 518 9618.02 30640.16 40258.18 10147.92 33268 43415.92 7512.54 30640.16 38152.7 107.84% 13.07% 94.77% 78.11%

Dec-20 9088.56 32155.64 41244.2 7095.06 35183.5 42278.56 5246.64 32155.64 37402.28 102.51% 11.82% 90.68% Avg. 41.15%

Avg. 90.27% 8.66% 81.61%

Avg. used to estimate for 

December without debt 

Avg.=c/b

Billed Month-

Year (as 

recorded in 

same month in 

Al-Shamel)

# of Billed 

Customers 

(Joint in GIS)

Total Bills

Total Bills (A)

Collected including Debts

Total 

including 

debts (B)

Collected without Debts (Current Collection)

Total without 

debt (C)

Collection 

Ratio% (with 

Debt) 

N=B/A

Collection 

Ratio of Debt 

Only

D= O-N

Collection 

Ratio% 

(without Debt) 

O=C/A

Important note: 

1- There is no clear data for the month of January 2020 due to start using the MBS

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-

PPWM) customers without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According 
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Bill Collection Ratio% (New Camp) 2020

Issued to non-

PPWM 

customers 

(Alshamel data)

PPWM customers

By Non-PPWM 

customers 

(AlShamel data) 

(b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers (AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept 

pay

Jan-20 #DIV/0!

Feb-20 5295.64 0 5295.64 1277.08 0 1277.08 926.7 0 926.7 24.12% 6.62% 17.50% 17.50%

Mar-20 6352.24 0 6352.24 668.22 0 668.22 588.9 0 588.9 10.52% 1.25% 9.27% 9.27%

Apr-20 6414.96 0 6414.96 495.04 0 495.04 495.04 0 495.04 7.72% 0.00% 7.72% 7.72%

May-20 6414.96 0 6414.96 499.28 0 499.28 499.28 0 499.28 7.78% 0.00% 7.78% 7.78%

Jun-20 9352.62 0 9352.62 1212.32 0 1212.32 1212.32 0 1212.32 12.96% 0.00% 12.96% 12.96%

Jul-20 7045.5 50 7095.5 1753.16 50 1803.16 753.16 50 803.16 25.41% 14.09% 11.32% 10.69%

Aug-20 8026.8 36 8062.8 1260.68 40 1300.68 1260.68 36 1296.68 16.13% 0.05% 16.08% 15.71%

Sep-20 6898.58 45 6943.58 2940.88 50 2990.88 940.88 45 985.88 43.07% 28.88% 14.20% 13.64%

Oct-20 7348.66 0 7348.66 895.52 0 895.52 895.52 0 895.52 12.19% 0.00% 12.19% 12.19%

Nov-20 10481.82 45 10526.82 2791.8 50 2841.8 791.84 45 836.84 27.00% 19.05% 7.95% 7.55%

Dec-20 7907.42 0 7907.42 1098.18 0 1098.18 971.18 0 971.18 13.89% 1.61% 12.28% Avg. 11.50%

Avg. 18.25% 6.50% 11.75%

April and May bills were estimated based on the avg. consumption of each customer due to the Covid-19 situation in Plaestine.

Collection 

Ratio% (with 

Debt) 

N=B/A

Collection 

Ratio of Debt 

Only

D= O-N

Collection 

Ratio% 

(without Debt) 

O=C/A

Avg. used to estimate for 

December without debt 

Avg.=c/b

Billed Month-

Year (as 

recorded in 

same month in 

Al-Shamel)

# of Billed 

Customers 

(Joint in GIS)

Total Bills

Total Bills (A)

Collected including Debts

Total 

including 

debts (B)

Important note: 

Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-

PPWM) customers without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According 

Collected without Debts (Current Collection)

Total without 

debt (C)

Bill Collection Ratio% (PA1) 2021

Issued to non-

PPWM 

customers 

(Alshamel data)

PPWM customers

By Non-PPWM 

customers 

(AlShamel data) 

(b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers (AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept 

pay

Jan-21 12829.32 40702.5 53531.82 11812.1 43488.5 55300.6 3073.68 40702.5 43776.18 103.30% 21.53% 81.78% 26.02%

Feb-21 11153.56 40690.27 51843.83 11634.57 43647 55281.57 5703.71 40690.27 46393.98 106.63% 17.14% 89.49% 51.14%

Mar-21 10115.52 49373.94 59489.46 5899.98 52825 58724.98 5826.54 49373.94 55200.48 98.71% 5.92% 92.79% 57.60%

Apr-21 12243.86 59399.93 71643.79 7105.8 63531 70636.8 6959.96 59399.93 66359.89 98.59% 5.97% 92.62% 56.84%

May-21 13470.46 59047.03 72517.49 10209.42 63226 73435.42 6281.22 59047.03 65328.25 101.27% 11.18% 90.09% 46.63%

Jun-21 26912.28 60593.87 87506.15 10885.56 65061 75946.56 9612.92 60593.87 70206.79 86.79% 6.56% 80.23% 35.72%

Jul-21 11909.74 64380.1 76289.84 14329.46 69193 83522.46 11604.18 64380.1 75984.28 109.48% 9.88% 99.60% 97.43%

Aug-21 14750.5 58066 72816.5 14608.68 62505 77113.68 8638.18 58066 66704.18 105.90% 14.30% 91.61% 393.65%

Sep-21 19406 54636.19 74042.19 15261.9 58675 73936.9 11676.52 54636.19 66312.71 99.86% 10.30% 89.56% 60.17%

Oct-21 16409 52323 68732 13401 55641 69042 12502 52323 64825 100.45% 6.14% 94.32% 76.19%

Nov-21 #DIV/0!

Dec-21 Avg. #DIV/0!

Avg. 101.10% 10.89% 90.21%

16505.56

Avg. used to estimate for 

December without debt 

Avg.=c/b

Billed Month-

Year (as 

recorded in 

same month in 

Al-Shamel)

# of Billed 

Customers 

(Joint in GIS)

Total Bills

Total Bills (A)

Collected including Debts

Total 

including 

debts (B)

Collected without Debts (Current Collection)

Total without 

debt (C)

Collection 

Ratio% (with 

Debt) 

N=B/A

Collection 

Ratio of Debt 

Only

D= O-N

Collection 

Ratio% 

(without Debt) 

O=C/A

Important note: 

1- There is no clear data for the month of January 2020 due to start using the MBS

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) customers without debt in December was estimated using the average ratio of the previous 11 

months (C/B= xx%)….(According to CSS (Khaled and Omar) that they close the financial year after Dec so the payment in January for Dec bills can not record on the same columns at Alshamel as other months because they already closed the 
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Bill Collection Ratio% (PA2) 2021

Issued to non-

PPWM 

customers 

(Alshamel data)

PPWM customers

By Non-PPWM 

customers 

(AlShamel data) 

(b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers (AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept 

pay

Jan-21 44868.88 31627.7 76496.58 14508.44 34404 48912.44 2133 31627.7 33760.7 63.94% 19.81% 44.13% 14.70%

Feb-21 33698.8 30369.34 64068.14 26250.1 32893 59143.1 3659.62 30369.34 34028.96 92.31% 39.20% 53.11% 10.86%

Mar-21 25423.02 33254.56 58677.58 8866.62 36304 45170.62 3646.12 33254.56 36900.68 76.98% 14.09% 62.89% 14.34%

Apr-21 41533.26 40840 82373.26 6264.7 44523 50787.7 2387.7 40840 43227.7 61.66% 9.18% 52.48% 5.75%

May-21 42461.3 37371.54 79832.84 5879.64 40591 46470.64 4249.3 37371.54 41620.84 58.21% 6.07% 52.13% 10.01%

Jun-21 42888.46 36605.38 79493.84 7665.94 39763 47428.94 4968.96 36605.38 41574.34 59.66% 7.36% 52.30% 11.59%

Jul-21 31146.72 38794.98 69941.7 9887.84 42062.8 51950.64 4939.16 38794.98 43734.14 74.28% 11.75% 62.53% 15.86%

Aug-21 35528.7 37227.5 72756.2 7269.2 40339 47608.2 2867.2 37227.5 40094.7 65.44% 10.33% 55.11% 8.07%

Sep-21 32362.54 34666.36 67028.9 29791.14 37539 67330.14 10735.36 34666.36 45401.72 100.45% 32.71% 67.73% 33.17%

Oct-21 31578 31976.1 63554.1 9407.1 34756 44163.1 3353 31976.1 35329.1 69.49% 13.90% 55.59% 10.62%

Nov-21 #DIV/0!

Dec-21 Avg. #DIV/0!

Avg. 72.24% 16.44% 55.80%

#DIV/0!

 The collection ratio decreased in PA2 because there are 4 government institutions have 18523.9 NIS water bill and they did not pay.

Avg. used to estimate for 

December without debt 

Avg.=c/b

Billed Month-

Year (as 

recorded in 

same month in 

Al-Shamel)

# of Billed 

Customers 

(Joint in GIS)

Total Bills

Total Bills (A)

Collected including Debts

Total 

including 

debts (B)

Collected without Debts (Current Collection)

Total without 

debt (C)

Collection 

Ratio% (with 

Debt) 

N=B/A

Collection 

Ratio of Debt 

Only

D= O-N

Collection 

Ratio% 

(without Debt) 

O=C/A

Important note: 

1- There is no clear data for the month of January 2020 due to start using the MBS

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-

PPWM) customers without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According 

Bill Collection Ratio% (PA2 without New Camp) 2021

Issued to non-

PPWM 

customers 

(Alshamel data)

PPWM customers

By Non-PPWM 

customers 

(AlShamel data) 

(b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers (AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept 

pay

Jan-21 32138.76 31587.2 63725.96 11696.44 34359 46055.44 1884 31587.2 33471.2 72.27% 19.75% 52.52% 5.86%

Feb-21 25608.78 30342.34 55951.12 23151.54 32863 56014.54 2728.06 30342.34 33070.4 100.11% 41.01% 59.11% 10.65%

Mar-21 17139.84 33029.56 50169.4 8237.5 36054 44291.5 3017 33029.56 36046.56 88.28% 16.43% 71.85% 17.60%

Apr-21 34312.78 40770 75082.78 5783 44423 50206 1877 40770 42647 66.87% 10.07% 56.80% 5.47%

May-21 35356.28 37056.04 72412.32 5126.04 40246 45372.04 3526.3 37056.04 40582.34 62.66% 6.61% 56.04% 9.97%

Jun-21 32989.8 36628.38 69618.18 5426.74 39763.3 45190.04 3926 36628.38 40554.38 64.91% 6.66% 58.25% 15.51%

Jul-21 25216 38667 63883 8795 41920 50715 3910.84 38667 42577.84 79.39% 12.74% 66.65% #REF!

Aug-21 28438.9 37038 65476.9 6221.5 40134 46355.5 1819.48 37038 38857.48 70.80% 11.45% 59.35% 6.40%

Sep-21 23389.44 34476.36 57865.8 28552 37339 65891 9496.22 34476.36 43972.58 113.87% 37.88% 75.99% 40.60%

Oct-21 25470 31886.1 57356.1 8092.1 34656 42748.1 2232 31886.1 34118.1 74.53% 15.05% 59.48% 8.76%

Nov-21 #DIV/0!

Dec-21 Avg. #REF!

Avg. 79.37% 17.76% 61.60%

Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-

PPWM) customers without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According 

 The collection ratio decreased in PA2 in Sep 2020, because there are 4 government institutions have 18523.9 NIS water bill and they did not pay.

Avg. used to estimate for 

December without debt 

Avg.=c/b

Total without 

debt (C)

Collection 

Ratio of Debt 

Only

D= O-N

Collected without Debts (Current Collection)
Collection 

Ratio% (with 

Debt) 

N=B/A

Collection 

Ratio% 

(without Debt) 

O=C/A

Billed Month-

Year (as 

recorded in 

same month in 

Al-Shamel)

# of Billed 

Customers 

(Joint in GIS)

Total Bills

Important note: 

Total Bills (A)

Collected including Debts

Total 

including 

debts (B)
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Bill Collection Ratio% (PA3) 2021

Issued to non-

PPWM 

customers 

(Alshamel data)

PPWM customers

By Non-PPWM 

customers 

(AlShamel data) 

(b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers (AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept 

pay

Jan-21 9523.42 28503 38026.42 5979.58 31070 37049.58 1440 28503 29943 97.43% 18.69% 78.74% 24.08%

Feb-21 10855.8 28246.18 39101.98 6662.78 30727 37389.78 5387.02 28246.18 33633.2 95.62% 9.61% 86.01% 49.62%

Mar-21 7433.74 31681.2 39114.94 6909.74 34825 41734.74 6747.36 31681.2 38428.56 106.70% 8.45% 98.25% 90.77%

Apr-21 7983.52 37023.22 45006.74 6296.44 40690 46986.44 3923.74 37023.22 40946.96 104.40% 13.42% 90.98% 49.15%

May-21 9863 36551.45 46414.45 6952.45 40150 47102.45 4730.78 36551.45 41282.23 101.48% 12.54% 88.94% 47.96%

Jun-21 13037.82 35914.5 48952.32 7243.96 39557 46800.96 4761.28 35914.5 40675.78 95.61% 12.51% 83.09% 36.52%

Jul-21 7872.2 37396.16 45268.36 3424.58 41445 44869.58 3116.18 37396.16 40512.34 99.12% 9.63% 89.49% 39.58%

Aug-21 6846.8 33762.54 40609.34 5372.94 37190 42562.94 3475.44 33762.54 37237.98 104.81% 13.11% 91.70% 50.76%

Sep-21 7430.32 33467.46 40897.78 7199.26 36630 43829.26 4928.26 33467.46 38395.72 107.17% 13.29% 93.88% 66.33%

Oct-21 7903 30520 38423 5620 33690 39310 5520 30520 36040 102.31% 8.51% 93.80% 69.85%

Nov-21 #DIV/0!

Dec-21 Avg. #DIV/0!

Avg. 101.46% 11.98% 89.49%

Collection 

Ratio% (with 

Debt) 

N=B/A

Important note: 

1- There is no clear data for the month of January 2020 due to start using the MBS

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-

PPWM) customers without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According 

Collection 

Ratio of Debt 

Only

D= O-N

Collection 

Ratio% 

(without Debt) 

O=C/A

Avg. used to estimate for 

December without debt 

Avg.=c/b

Collected without Debts (Current Collection)

Total without 

debt (C)

Billed Month-

Year (as 

recorded in 

same month in 

Al-Shamel)

# of Billed 

Customers 

(Joint in GIS)

Total Bills

Total Bills (A)

Collected including Debts

Total 

including 

debts (B)

Bill Collection Ratio% (New Camp) 2021

Issued to non-

PPWM 

customers 

(Alshamel data)

PPWM customers

By Non-PPWM 

customers 

(AlShamel data) 

(b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers (AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept 

pay

Jan-21 12730.12 40.5 12770.62 2812 45 2857 249 40.5 289.5 22.37% 20.10% 2.27% 8.85%

Feb-21 8090.2 27 8117.2 3098.56 30 3128.56 931.56 27 958.56 38.54% 26.73% 11.81% 11.51%

Mar-21 7945.78 135 8080.78 629.12 150 779.12 629.12 135 764.12 9.64% 0.19% 9.46% 7.92%

Apr-21 7220.48 90 7310.48 490.64 100 590.64 490.64 90 580.64 8.08% 0.14% 7.94% 6.80%

May-21 7105 99 7204 753 110 863 723 99 822 11.98% 0.57% 11.41% 10.18%

Jun-21 9898.66 0 9898.66 2247.2 0 2247.2 1042.2 0 1042.2 22.70% 12.17% 10.53% 10.53%

Jul-21 5930.76 128.52 6059.28 1073.32 142.8 1216.12 1028.32 128.52 1156.84 20.07% 0.98% 19.09% 17.34%

Aug-21 7089.8 189.5 7279.3 1047.7 205 1252.7 1047.7 189.5 1237.2 17.21% 0.21% 17.00% 14.78%

Sep-21 8973.1 150 9123.1 1249.14 200 1449.14 1239.36 150 1389.36 15.88% 0.66% 15.23% 13.81%

Oct-21 6108 90 6198 1225 100 1325 1121 90 1211 21.38% 1.84% 19.54% 18.35%

Nov-21 #DIV/0!

Dec-21 Avg. #DIV/0!

Avg. 18.79% 6.36% 12.43%

April and May bills were estimated based on the avg. consumption of each customer due to the Covid-19 situation in Plaestine.

Collection 

Ratio% 

(without Debt) 

O=C/A

Avg. used to estimate for 

December without debt 

Avg.=c/b

Total 

including 

debts (B)

Collected without Debts (Current Collection)

Total without 

debt (C)

Collection 

Ratio% (with 

Debt) 

N=B/A

Collection 

Ratio of Debt 

Only

D= O-N

Important note: 

Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-

PPWM) customers without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According 

Billed Month-

Year (as 

recorded in 

same month in 

Al-Shamel)

# of Billed 

Customers 

(Joint in GIS)

Total Bills

Total Bills (A)

Collected including Debts
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Bill Collection Ratio% (PA2 without new camp and Government institutions) 2021

Issued to non-

PPWM 

customers 

(Alshamel data)

PPWM customers

By Non-PPWM 

customers 

(AlShamel data) 

(b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers (AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept 

pay

Jan-21 7858.26 31587.2 39445.46 11696.44 34359 46055.44 1884 31587.2 33471.2 116.76% 31.90% 84.85% 23.97%

Feb-21 7885.98 30342.34 38228.32 23151.54 32863 56014.54 2728.06 30342.34 33070.4 146.53% 60.02% 86.51% 34.59%

Mar-21 5901.56 33029.56 38931.12 8237.5 36054 44291.5 3017 33029.56 36046.56 113.77% 21.18% 92.59% 51.12%

Apr-21 5469.58 40770 46239.58 5783 44423 50206 1877 40770 42647 109.68% 17.45% 92.23% 34.32%

May-21 9332.18 37056.04 46388.22 5126.04 40246 45372.04 3526.3 37056.04 40582.34 97.81% 10.33% 87.48% 37.79%

Jun-21 10039.8 36605.38 46645.18 7665.38 39763 47428.38 4968.96 36605.38 41574.34 101.68% 12.55% 89.13% 69.32%

Jul-21 5642.1 38667 44309.1 8795 41920 50715 3910.84 38667 42577.84 114.46% 18.36% 96.09% #REF!

Aug-21 7947.2 37038 44985.2 6221.5 40134 46355.5 1819.48 37038 38857.48 103.05% 16.67% 86.38% 22.89%

Sep-21 10758.24 34476.36 45234.6 28552 37339 65891 9496.22 34476.36 43972.58 145.67% 48.45% 97.21% 88.27%

Oct-21 7351 31886.1 39237.1 8092.1 34656 42748.1 2232 31886.1 34118.1 108.95% 21.99% 86.95% 30.36%

Nov-21 #DIV/0!

Dec-21 Avg. #REF!

Avg. 115.83% 25.89% 89.94%

 The collection ratio decreased in PA2 in Sep 2020, because there are 4 government institutions have 18523.9 NIS water bill and they did not pay.

Collection 

Ratio% 

(without Debt) 

O=C/A

Avg. used to estimate for 

December without debt 

Avg.=c/b

Important note: 

Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-

2- AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-

PPWM) customers without debt in December was estimated using the average ratio of the previous 11 months (C/B= xx%)….(According 

Total 

including 

debts (B)

Collected without Debts (Current Collection)

Total without 

debt (C)

Collection 

Ratio% (with 

Debt) 

N=B/A

Collection 

Ratio of Debt 

Only

D= O-N

Billed Month-

Year (as 

recorded in 

same month in 

Al-Shamel)

# of Billed 

Customers 

(Joint in GIS)

Total Bills

Total Bills (A)

Collected including Debts
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Billed Month

PA1 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021

January 113.05% 64.84% 97.91% 103.30% 59.75% 15.62% 42.77% 21.53% 53.30% 49.22% 55.14% 81.78%

February 80.63% 93.29% 67.42% 111.11% 106.63% 22.61% 21.26% 17.37% 25.13% 17.14% 58.02% 72.04% 50.04% 85.98% 89.49%

March 101.16% 88.41% 65.24% 101.52% 98.71% 34.24% 22.28% 9.61% 10.86% 5.92% 66.92% 66.14% 55.63% 90.65% 92.79%

April  (start payments by PPWM) 64.78% 63.04% 54.29% 77.42% 98.59% 5.47% 6.66% 4.96% 5.59% 5.97% 59.31% 56.37% 49.33% 71.83% 92.62%

May 68.83% 47.10% 73.30% 90.07% 101.27% 13.88% 3.90% 13.97% 6.10% 11.18% 54.95% 43.20% 59.33% 83.97% 90.09%

June 55.71% 87.36% 62.57% 103.87% 86.79% 5.86% 8.17% 6.56% 20.87% 6.56% 49.85% 79.18% 56.01% 83.00% 80.23%

July 50.89% 67.13% 67.43% 97.44% 109.48% 7.50% 10.54% 7.43% 9.71% 9.88% 43.39% 56.59% 60.00% 87.73% 99.60%

August 96.21% 70.21% 88.52% 90.83% 105.90% 13.48% 7.32% 14.75% 12.52% 14.30% 82.73% 62.89% 73.77% 78.31% 91.61%

September 88.49% 58.58% 65.41% 102.75% 99.86% 21.96% 4.46% 3.38% 13.93% 10.30% 66.53% 54.13% 62.03% 88.82% 89.56%

October 77.95% 67.92% 95.06% 97.52% 100.45% 14.84% 7.63% 12.85% 9.52% 6.14% 63.11% 60.28% 82.21% 88.00% 94.32%

November 98.18% 77.80% 91.73% 83.20% 29.12% 8.96% 4.73% 7.68% 69.06% 68.85% 87.00% 75.52%

December 97.77% 102.65% 114.22% 111.23% 37.12% 41.84% 27.95% 18.69% 60.65% 60.81% 86.27% 92.53%

Avg. 82.80% 74.03% 78.59% 97.00% 101.10% 22.15% 13.22% 13.86% 12.78% 10.89% 60.65% 60.81% 64.73% 84.21% 90.21%

PA2 (with Camp) 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021

January 64.77% 65.57% 37.61% 63.94% 35.91% 31.79% 18.35% 19.81% 28.86% 33.78% 19.26% 44.13%

February 73.90% 58.51% 56.98% 63.78% 92.31% 36.38% 28.16% 33.12% 14.75% 39.20% 37.52% 30.35% 23.86% 49.03% 53.11%

March 63.42% 55.73% 45.87% 60.56% 76.98% 32.28% 18.01% 10.79% 3.87% 14.09% 31.14% 37.71% 35.08% 56.69% 62.89%

April 62.92% 39.57% 53.32% 51.90% 61.66% 36.12% 8.95% 30.61% 0.92% 9.18% 26.80% 30.62% 22.71% 50.98% 52.48%

May 61.55% 42.69% 61.36% 53.53% 58.21% 30.85% 10.74% 30.75% 2.79% 6.07% 30.70% 31.95% 30.61% 50.74% 52.13%

June 34.14% 89.75% 35.93% 66.84% 59.66% 4.69% 32.83% 4.94% 9.49% 7.36% 29.45% 56.92% 30.99% 57.35% 52.30%

July 40.98% 42.94% 41.09% 84.75% 74.28% 8.29% 5.48% 8.32% 10.74% 11.75% 32.68% 37.46% 32.78% 74.00% 62.53%

August 49.76% 50.15% 76.69% 90.14% 65.44% 20.93% 7.76% 28.47% 19.72% 10.33% 28.82% 42.39% 48.22% 70.42% 55.11%

September 77.57% 41.35% 62.75% 69.61% 100.45% 36.90% 8.37% 13.93% 14.76% 32.71% 40.67% 32.99% 48.82% 54.85% 67.73%

October 72.54% 54.28% 41.18% 69.02% 69.49% 30.75% 25.01% 10.90% 13.02% 13.90% 41.79% 29.28% 30.29% 56.01% 55.59%

November 59.46% 52.70% 16.73% 57.91% 22.66% 10.88% 2.81% 8.46% 36.80% 41.82% 13.92% 49.46%

December (start payments by PPWM) 85.36% 68.04% 61.19% 88.82% 52.16% 31.19% 29.03% 17.28% 33.20% 36.84% 32.17% 71.53%

Avg. 62.20% 55.11% 49.22% 68.81% 72.24% 28.99% 18.26% 18.50% 10.53% 16.44% 33.20% 36.84% 30.72% 58.28% 55.80%

PA3 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021

January 105.21% 63.56% 47.26% 97.43% 57.90% 20.72% 21.44% 18.69% 47.31% 42.85% 25.82% 78.74%

February 97.20% 73.42% 72.80% 64.35% 95.62% 48.45% 27.40% 30.45% 5.17% 9.61% 48.75% 46.03% 42.35% 59.19% 86.01%

March 78.25% 77.02% 42.93% 70.06% 106.70% 32.79% 25.24% 10.96% 6.42% 8.45% 45.46% 51.78% 31.97% 63.63% 98.25%

April 43.80% 68.62% 40.35% 73.31% 104.40% 4.97% 27.20% 4.64% 0.46% 13.42% 38.83% 41.42% 35.71% 72.85% 90.98%

May 27.22% 41.37% 26.93% 80.98% 101.48% 3.48% 5.40% 3.52% 0.79% 12.54% 23.74% 35.97% 23.40% 80.19% 88.94%

June 81.01% 109.56% 82.42% 97.28% 95.61% 32.76% 27.48% 33.33% 16.32% 12.51% 48.26% 82.08% 49.10% 80.96% 83.09%

July 54.30% 60.27% 53.88% 102.74% 99.12% 11.05% 20.11% 11.08% 14.23% 9.63% 43.25% 40.16% 42.80% 88.51% 89.49%

August 89.36% 55.68% 56.63% 103.50% 104.81% 45.19% 7.29% 1.30% 13.16% 13.11% 44.17% 48.39% 55.33% 90.34% 91.70%

September 88.22% 68.48% 47.90% 92.24% 107.17% 34.38% 22.62% 12.45% 5.68% 13.29% 53.84% 45.87% 35.45% 86.56% 93.88%

October 75.84% 70.24% 59.71% 98.16% 102.31% 19.77% 30.10% 10.45% 8.12% 8.51% 56.07% 40.14% 49.26% 90.03% 93.80%

November 72.11% 77.44% 25.71% 107.84% 25.48% 24.38% 3.63% 13.07% 46.64% 53.06% 22.07% 94.77%

December (start payments by PPWM) 81.29% 105.17% 6.73% 102.51% 36.17% 57.20% 0.00% 11.82% 45.12% 47.98% 0.00% 90.68%

Avg. 74.48% 72.57% 46.94% 90.27% 101.46% 29.36% 24.59% 11.94% 8.66% 11.98% 45.12% 47.98% 34.44% 81.61% 89.49%

Collection Rate Summary

Without DebtOnly DebtWith Debt
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Camp 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021

January 26.03% 27.27% 41.79% 22.37% 6.49% 2.45% 31.02% 20.10% 19.55% 24.83% 10.77% 2.27%

February 30.40% 14.78% 17.86% 24.12% 38.54% 3.86% 0.07% 0.95% 6.62% 26.73% 26.53% 14.71% 16.92% 17.50% 11.81%

March 19.97% 21.08% 13.19% 10.52% 9.64% 0.61% 0.26% 0.46% 1.25% 0.19% 19.36% 20.82% 12.73% 9.27% 9.46%

April 17.98% 19.02% 16.33% 7.72% 8.08% 0.00% 0.08% 0.00% 0.00% 0.14% 17.98% 18.94% 16.33% 7.72% 7.94%

May 8.73% 14.49% 8.73% 7.78% 11.98% 0.00% 0.00% 0.00% 0.00% 0.57% 8.73% 14.49% 8.73% 7.78% 11.41%

June 18.86% 22.76% 18.86% 12.96% 22.70% 0.00% 0.28% 0.00% 0.00% 12.17% 18.86% 22.48% 18.86% 12.96% 10.53%

July 18.98% 18.16% 18.98% 25.41% 20.07% 0.00% -0.01% 0.00% 14.09% 0.98% 18.98% 18.16% 18.98% 11.32% 19.09%

August 24.84% 29.70% 117.12% 16.13% 17.21% 4.16% 7.16% 81.01% 0.05% 0.21% 20.68% 22.53% 36.11% 16.08% 17.00%

September 17.69% 6.11% 18.16% 43.07% 15.88% 0.46% 0.00% 2.67% 28.88% 0.66% 17.23% 6.11% 15.50% 14.20% 15.23%

October 21.22% 0.95% 18.57% 12.19% 21.38% 1.63% 0.00% 4.66% 0.00% 1.84% 19.59% 0.95% 13.91% 12.19% 19.54%

November 20.44% 34.03% 13.87% 27.00% 0.00% 0.00% 0.00% 19.05% 20.44% 34.03% 13.87% 7.95%

December 30.52% 43.37% 23.93% 13.89% 11.62% 25.36% 7.32% 1.61% 18.90% 18.00% 16.61% 12.28%

Avg. 21.30% 20.98% 27.28% 18.25% 18.79% 2.40% 2.97% 10.67% 6.50% 6.36% 18.90% 18.00% 16.61% 11.75% 12.43%

All City 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021

Avg. 70.66% 61.49% 52.02% 50.26% 59.00% 28.52% 20.32% 15.18% 11.07% 13.43% 42.14% 41.17% 36.84% 39.19% 45.57%

3 * Rgarding the month of December 2019 in PA3: the collection was low because the collector of PA3 area was suspended by JM and thus there was a low collection this month. 

2. AlShamel does not, separately, record collection amount for without debt in the month of December. Thus, the collection of (Non-PPWM) customers without debt in 

Important notes: 

1. Bills which finalized by Alshamel for exact month need another month to collected. For example, the bills finalized in Al-Shamel on 31-Aug will be collected and added to 
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PA2 (without Camp) 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021

January 105.15% 63.53% 56.88% 72.27% 57.87% 20.70% 30.96% 19.75% 47.28% 42.82% 25.93% 52.52%

February 97.15% 73.37% 72.52% 64.33% 100.11% 48.42% 27.38% 30.14% 5.17% 41.01% 48.73% 46.00% 42.38% 59.16% 59.11%

March 78.20% 76.97% 42.71% 63.42% 88.28% 32.76% 25.22% 10.91% 8.55% 16.43% 45.43% 51.75% 31.80% 54.87% 71.85%

April 43.24% 68.59% 40.25% 70.04% 66.87% 4.97% 27.18% 4.74% 0.96% 10.07% 38.28% 41.40% 35.51% 69.08% 56.80%

May 27.39% 41.35% 27.39% 73.98% 62.66% 3.50% 5.40% 3.50% 1.41% 6.61% 23.89% 35.95% 23.89% 72.56% 56.04%

June 80.97% 110.17% 80.97% 75.01% 64.91% 32.74% 27.76% 32.74% 10.93% 6.66% 48.23% 82.41% 48.23% 64.08% 58.25%

July 54.27% 60.71% 54.27% 93.12% 79.39% 11.04% 20.34% 11.04% 10.28% 12.74% 43.23% 40.37% 43.23% 82.84% 66.65%

August 88.90% 55.77% 60.84% 105.25% 70.80% 45.17% 7.28% 5.82% 23.68% 11.45% 43.74% 48.48% 55.02% 81.57% 59.35%

September 88.22% 68.45% 47.62% 73.32% 113.87% 34.58% 22.60% 12.38% 13.43% 37.88% 53.63% 45.84% 35.25% 59.89% 75.99%

October 75.60% 70.20% 71.20% 75.83% 74.53% 19.91% 30.08% 21.93% 14.58% 15.05% 55.69% 40.12% 49.27% 61.25% 59.48%

November 72.02% 77.38% 25.91% 63.50% 25.62% 24.36% 3.60% 6.55% 46.40% 53.02% 22.31% 56.95%

December (start payments by PPWM) 81.90% 105.11% 30.83% 102.28% 36.95% 57.10% 0.00% 20.10% 44.96% 48.02% 0.00% 82.18%

Avg. 74.42% 72.63% 55.47% 78.19% 79.37% 29.46% 24.62% 16.42% 10.51% 17.76% 44.96% 48.02% 39.05% 67.68% 61.60%

PA2 (without Camp and Witout government institutions) 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021

January 116.76% 31.90% 84.85%

February 146.53% 60.02% 86.51%

March 113.77% 21.18% 92.59%

April 109.68% 17.45% 92.23%

May 97.81% 10.33% 87.48%

June 101.68% 12.55% 89.13%

July 114.46% 18.36% 96.09%

August 103.05% 16.67% 86.38%

September 145.67% 48.45% 97.21%

October 108.95% 21.99% 86.95%

November

December (start payments by PPWM)

Avg. 115.83% 25.89% 89.94%

With Debt Only Debt Without Debt
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Bill Collection Amount (City) 2021

By Non-

PPWM 

customers 

(AlShamel 

data) (b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers 

(AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept pay

Jan-20 279,479 180,057 459,535.35 82,323 168,220 250,543

Feb-20 218,245 179,660 397,904.92 119,364 167,672 287,037

Mar-20 159,154 210,551 369,704.68 106,982 195,418 302,400

Apr-20 165,295 258,449 423,743.70 118,560 236,821 355,381

May-20 182,252 254,961 437,212.70 112,031 233,891 345,922

Jun-20 282,423 254,927 537,349.90 199,127 233,694 432,821

Jul-20 207,102 261,975 469,077.40 151,678 239,861 391,539

Aug-20 227,841 246,831 474,672.30 151,759 226,553 378,313

Sep-20 278,434 231,328 509,761.80 184,230 212,496 396,726

Oct-20 273,192 221,464 494,656.00 197,340 203,914 401,254

Nov-20 0 0 0.00 0 0 0

Dec-20 0 0 0.00 0 0 0

Bill Collection Amount (PA1) 2021

By Non-

PPWM 

customers 

(AlShamel 

data) (b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers 

(AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept pay

Jan-21 11812.1 43488.5 55300.6 3073.68 40702.5 43776.18

Feb-21 11634.57 43647 55281.57 5703.71 40690.27 46393.98

Mar-21 5899.98 52825 58724.98 5826.54 49373.94 55200.48

Apr-21 7105.8 63531 70636.8 6959.96 59399.93 66359.89

May-21 10209.42 63226 73435.42 6281.22 59047.03 65328.25

Jun-21 10885.56 65061 75946.56 9612.92 60593.87 70206.79

Jul-21 14329.46 69193 83522.46 11604.18 64380.1 75984.28

Aug-21 14608.68 62505 77113.68 8638.18 58066 66704.18

Sep-21 15261.9 58675 73936.9 11676.52 54636.19 66312.71

Oct-21 13401 55641 69042 12502 52323 64825

Nov-21 0 0 0 0 0 0

Dec-21 0 0 0 0 0 0

Billed 

Month-

Year (as 

recorded 

in same 

month in 

Collected including Debts

Total 

including 

debts (B)

Collected without Debts (Current Collection)

Total 

without 

debt (C)

Billed 

Month-

Year (as 

recorded 

in same 

month in 

Collected including Debts

Total 

including 

debts (B)

Collected without Debts (Current Collection)

Total 

without 

debt (C)



Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 
 

 

 

Bill Collection Amount (PA2) 2021

By Non-

PPWM 

customers 

(AlShamel 

data) (b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers 

(AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept pay

Jan-21 14508.44 34404 48912.44 2133 31627.7 33760.7

Feb-21 26250.1 32893 59143.1 3659.62 30369.34 34028.96

Mar-21 8866.62 36304 45170.62 3646.12 33254.56 36900.68

Apr-21 6264.7 44523 50787.7 2387.7 40840 43227.7

May-21 5879.64 40591 46470.64 4249.3 37371.54 41620.84

Jun-21 7665.94 39763 47428.94 4968.96 36605.38 41574.34

Jul-21 9887.84 42062.8 51950.64 4939.16 38794.98 43734.14

Aug-21 7269.2 40339 47608.2 2867.2 37227.5 40094.7

Sep-21 29791.14 37539 67330.14 10735.36 34666.36 45401.72

Oct-21 9407.1 34756 44163.1 3353 31976.1 35329.1

Nov-21 0 0 0 0 0 0

Dec-21 0 0 0 0 0 0

Bill Collection Amount (PA3) 2021

By Non-

PPWM 

customers 

(AlShamel 

data) (b)

By PPWM 

customers 

including 15% 

dept pay

By Non-PPWM 

customers 

(AlShamel 

data) ( c)

By PPWM customers  

excluding 15% dept pay

Jan-21 5979.58 31070 37049.58 1440 28503 29943

Feb-21 6662.78 30727 37389.78 5387.02 28246.18 33633.2

Mar-21 6909.74 34825 41734.74 6747.36 31681.2 38428.56

Apr-21 6296.44 40690 46986.44 3923.74 37023.22 40946.96

May-21 6952.45 40150 47102.45 4730.78 36551.45 41282.23

Jun-21 7243.96 39557 46800.96 4761.28 35914.5 40675.78

Jul-21 3424.58 41445 44869.58 3116.18 37396.16 40512.34

Aug-21 5372.94 37190 42562.94 3475.44 33762.54 37237.98

Sep-21 7199.26 36630 43829.26 4928.26 33467.46 38395.72

Oct-21 5620 33690 39310 5520 30520 36040

Nov-21 0 0 0 0 0 0

Dec-21 0 0 0 0 0 0

Billed 

Month-

Year (as 

recorded 

in same 

month in 

Collected including Debts

Total 

including 

debts (B)

Collected without Debts (Current Collection)

Total 

without 

debt (C)

Billed 

Month-

Year (as 

recorded 

in same 

month in 

Collected including Debts

Total 

including 

debts (B)

Collected without Debts (Current Collection)

Total 

without 

debt (C)
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Jan-21 565,068 283,704 168,220 180,057 733,288 463,760

Feb-21 480,471 222,190 167,672 179,660 648,143 401,850

Mar-21 451,079 159,154 195,418 210,551 646,496 369,705

Apr-21 460,989 165,295 236,821 258,449 697,810 423,744

May-21 840,387 182,252 233,891 254,961 1,074,277 437,213

Jun-21 975,690 282,423 233,694 254,927 1,209,384 537,350

Jul-21 595,256 207,102 239,861 261,975 835,116 469,077

Aug-21 554,098 227,841 226,553 246,831 780,651 474,672

Sep-21 547,251 278,434 212,496 231,328 759,747 509,762

Oct-21 541,956 273,192 203,914 221,464 745,870 494,656

Nov-21 0 0 0 0 0 0

Dec-21 0 0 0 0 0 0

Collection Ratio

Non-PPWM PPWM Total

Jan-21 50% 107% 63%

Feb-21 46% 107% 62%

Mar-21 35% 108% 57%

Apr-21 36% 109% 61%

May-21 22% 109% 41%

Jun-21 29% 109% 44%

Jul-21 35% 109% 56%

Aug-21 41% 109% 61%

Sep-21 51% 109% 67%

Oct-21 50% 109% 66%

Nov-21 #DIV/0! #DIV/0! #DIV/0!

Dec-21 #DIV/0! #DIV/0! #DIV/0!

Collection Amount

Non-PPWM PPWM Total

Jan-21 283,704 180,057 463,760

Feb-21 222,190 179,660 401,850

Mar-21 159,154 210,551 369,705

Apr-21 165,295 258,449 423,744

May-21 182,252 254,961 437,213

Jun-21 282,423 254,927 537,350

Jul-21 207,102 261,975 469,077

Aug-21 227,841 246,831 474,672

Sep-21 278,434 231,328 509,762

Oct-21 273,192 221,464 494,656

Nov-21 0 0 0

Dec-21 0 0 0

Total 

collectedMonth/2021

with debt

Billed-Non-PPWM

Collected 

Non-

PPWM

Billed 

PPWM

Collected 

PPWM Total billed

0%

20%

40%

60%

80%

100%

120%

Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21 Sep-21 Oct-21

Collection ratio -with debt (Feb - Dec 2020) 
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Month/2021

Billed-Non-

PPWM

Collected 

Non-

Billed 

PPWM

Collected 

PPWM

Total 

billed

Total 

collected

Jan-21 565,068 86,548 168,220 168,220 733,288 254,768

Feb-21 480,471 123,309 167,672 167,672 648,143 290,982

Mar-21 451,079 106,982 195,418 195,418 646,496 302,400

Apr-21 460,989 118,560 236,821 236,821 697,810 355,381

May-21 840,387 112,031 233,891 233,891 840,387 345,922

Jun-21 975,690 199,127 233,694 233,694 840,387 432,821

Jul-21 595,256 151,678 239,861 239,861 835,116 391,539

Aug-21 554,098 151,759 226,553 226,553 780,651 378,313

Sep-21 547,251 184,230 212,496 212,496 759,747 396,726

Oct-21 541,956 197,340 203,914 203,914 745,870 401,254

Nov-21 0 0 0 0 0 0

Dec-21 0 0 0 0 0 0

Collection Ratio

Non-PPWM PPWM Total

Jan-21 15% 100% 35%

Feb-21 26% 100% 45%

Mar-21 24% 100% 47%

Apr-21 26% 100% 51%

May-21 13% 100% 41%

Jun-21 20% 100% 52%

Jul-21 25% 100% 47%

Aug-21 27% 100% 48%

Sep-21 34% 100% 52%

Oct-21 36% 100% 54%

Nov-21 #DIV/0! #DIV/0! #DIV/0!

Dec-21 #DIV/0! #DIV/0! #DIV/0!

Collection Amount

Non-PPWM PPWM Total

Jan-21 86,548 168,220 254,768

Feb-21 123,309 167,672 290,982

Mar-21 106,982 195,418 302,400

Apr-21 118,560 236,821 355,381

May-21 112,031 233,891 345,922

Jun-21 199,127 233,694 432,821

Jul-21 151,678 239,861 391,539

Aug-21 151,759 226,553 378,313

Sep-21 184,230 212,496 396,726

Oct-21 197,340 203,914 401,254

Nov-21 0 0 0

Dec-21 0 0 0

without debt

0%

20%

40%

60%

80%

100%

120%

Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21 Sep-21 Oct-21

Collection ratio- without debt (Feb - Dec 2020) 

Non-PPWM PPWM Total

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

450,000

500,000

Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21 Sep-21 Oct-21

Collection amount -without debt (Feb - Dec 2020) 

Non-PPWM PPWM Total



Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 
 

 

 

 

 

 

  

 

 



Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 
 

 

 

 

  

 



Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 
 

 

 

  

 



Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 
 

 

 

 

 

  

 



Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 
 

 

 



Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 
 

 

 



Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 
 

 

 

 

 



 

 

別冊資料 CD 1.9  

NRW Management Manual (Basic Version) 
 

別冊資料 CD 1.9.1 English Version 

 
  



PALESTINIAN WATER AUTHORITY

THE PROJECT FOR STRENGTHENING THE CAPACITY OF WATER SERVICE MANAGEMENT IN 

JENIN MUNICIPALITY

NON-REVENUE WATER MANAGEMENT MANUAL

(BASIC VERSION)

March 2021

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

TEC INTERNATIONAL CO., LTD.
PADECO CO., LTD.





The	Project	for	Improvement	of	Water	Service	Management	in	Jenin	Municipality	

i 

Table	of	Contents	

CHAPTER	1. PURPOSE	AND	USE	OF	THIS	MANUAL	......................................	1

CHAPTER	2. INTRODUCTION	TO	WATER	BALANCE	AND	NRW	.................	2

2.1 Definition	of	Water	Balance	...........................................................................................................	2

2.2 Definition	of	NRW	..............................................................................................................................	4

2.3 Causes	and	Components	of	NRW	..................................................................................................	4

2.4 Definition	of	Terms	Related	to	NRW	...........................................................................................	8

2.5 Importance	and	Benefits	of	Reducing	NRW	..........................................................................	10

CHAPTER	3. METHOD	OF	NRW	CALCULATION............................................	13

3.1 Time	Period	......................................................................................................................................	13

3.2 Method	of	Calculating	‘Water	Supplied’	..................................................................................	13

3.3 Method	of	Calculating	Water	Billed	or	‘Billed	Authorized	Consumption’	..................	14

CHAPTER	4. CAUSES	OF	NRW	............................................................................	16

4.1 Causes	of	the	Real	Loss	.................................................................................................................	16

4.2 Causes	of	Apparent	Loss	...............................................................................................................	19

4.3 Causes	of	Unbilled	Authorized	Consumption	.......................................................................	20

CHAPTER	5. METHODS	OF	REDUCING	NRW	................................................	21

5.1 Practical	Approach	of	NRW	Reduction	....................................................................................	21

5.2 Methods	of	Reducing	Real	Losses	.............................................................................................	21

5.3 Methods	of	Reducing	Apparent	Losses	...................................................................................	28

CHAPTER	6. BASIC	EQUIPMENT	AND	TOOLS	IN	NRW	REDUCTION	......	31

6.1 Pipe	Locator	......................................................................................................................................	31

6.2 Pressure	Measurement	Equipment	..........................................................................................	31

6.3 Flow	Measurement	Equipment	..................................................................................................	31

6.4 Leakage	Detection	and	Pin-Pointing	Equipment	.................................................................	33

6.5 Pressure	Management	and	Other	Equipment	......................................................................	34



The	Project	for	Improvement	of	Water	Service	Management	in	Jenin	Municipality	

ii 

CHAPTER	7. LEAKAGE	DETECTION	&	PIN-POINTING	...............................	36

7.1 Introduction	......................................................................................................................................	36

7.2 Visual	Survey	for	Surface	Leakage	............................................................................................	36

7.3 Acoustic	(Sounding)	Survey	to	Detect	Underground	Leakage	........................................	37

7.4 Step-Test	.............................................................................................................................................	41

7.5 Stop-Cock	Method	...........................................................................................................................	45

CHAPTER	8. LEAK	REPAIRING	WORKS	..........................................................	47

8.1 Preparation	.........................................................................................................................	47

8.2 Repair	Work	.......................................................................................................................	47

8.3 Reporting	and	Mapping	Works	....................................................................................	47

CHAPTER	9. HEALTH	AND	SAFETY	PRECAUTION	......................................	49

9.1 Safety	During	Night	Work	............................................................................................................	49

9.2 Safeguards	During	Construction	of	Chambers	and	Leak	Repair	Work........................	49

9.3 Safeguards	During	Working	Inside	Chambers	.....................................................................	50



The	Project	for	Improvement	of	Water	Service	Management	in	Jenin	Municipality	

Non-revenue	Water	Management	Manual	(Basic Version)               Page  1 

CHAPTER	1. PURPOSE	AND	USE	OF	THIS	MANUAL

This manual is intended to provide a basic concept on non-revenue 
water (NRW) in simplified terms which will be easily understood 
by basic technicians involved in the NRW reduction works. It 
includes definition, components, importance, methods of 
calculation, and methods of reduction of NRW. It also describes 
briefly the tools and equipment most often used in NRW reduction 
programs.  

This manual is prepared based on the lessons learned from the field works conducted in NRW 
pilot areas in Jenin. It is intended to serve as a reference for planning and implementing similar 
tasks in other part of JM and also in other parts of Palestine with conditions comparable to that 
of Jenin.  

An Arabic version of this manual has also been prepared. 
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CHAPTER	2. INTRODUCTION	TO	WATER	BALANCE	AND	NRW

2.1 Definition of Water Balance

Figure 1 shows an isolated area where the supplied volume is measured by a 
bulk meter at its inlet and consumed water is measured by meters of each cus-
tomer.

Figure 1: An Isolated Area for Water Balance

Question:
Do you think the supplied water volume in the above figure is equal to the sum of 
volumes consumed by all the customers in this area?

You are right, the correct answer is No. The consumed volume is less than the supplied volume. 

It happens because:
 Some water might be leaking from pipe network,
 Some people might have used water illegally and that water is not measured,
 Some meters may be showing less volume than the actual,
 There may be wrong entry of meter reading or billing data, and so on.

Finding	 how	much	water	 volume	was	 supplied	 and	 how	much	 of	 that	water	went	
where	is	called	water	balance.	
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The following figure shows where a total supply can go. 

Figure 2: Components of Water Balance

A simplified water balance table based on IWA Standard Water Balance is shown below.

System 
Input Vol-
ume (SIV)

Water Exported

Water 
Supplied

Billed Authorised Consumption (metered and unmetered) within 
the Distribution System (Revenue Water)

Non-Reve-
nue Water

Unbilled Authorised Consumption

Water Losses
Apparent Losses

Real Losses

Figure 3: Simplified IWA Water Balance

 Water balance calculation is usually done for a period of one year. But to understand the 
situation or track progress of NRW reduction program etc, the water balance can also be 
done on monthly, bi-monthly, or quarterly basis. 

 The water balance can be done for a small, isolated area or for a whole system. 

 Water volume is tracked in the water balance.

Let’s see how will be the water balance of whole Jenin Municipality:

 Jenin municipality gets water from various sources; from municipality’s own wells, private 
wells, Mekorot, and West Bank Water Department. When the volumes of all these sources 

Total	supply
Revenue	water	

Unbilled	authorised	
consumption	

• Municipality use 
• Firefighting 
• Any other free use 

Apparent	losses	
• Meter error 
• Illegal use 
• Billing error, etc 

Real	losses
• Leakage from pipe 
• Leakage and overflow 

from JM’s tank, etc 
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are added, this is the total volume put into the municipality every day or every month. This 
volume of water is called System Input Volume (SIV). 

 Out of the total SIV volume, some water may be exported to villages and towns outside of 
Jenin municipality. If yes, this volume is Water Exported. 

 The balance (SIV minus Exported) is supplied within the municipality. This is Water 
Supplied.   

 Majority of the Water Supplied reaches to the consumers and they are billed. This is Billed 
Authorized Consumption.  

 Some part of the supplied water is used by the municipality or by offices permitted to use 
water freely. This is Unbilled Authorized Consumption. 

 Some part of the supplied water is lost due to leakage in pipe network, unauthorized 
connections, defective meters and wrong reading/billing of meters. This portion is called 
Water Losses. 

2.2 Definition of NRW 

WATER 
SUPPLIED 

- 
WATER BILLED
(Billed Authorized 

Consumption)
=

NON-REVENUE 
WATER 
(NRW)

 Non-revenue water (NRW) is the difference between the amount of water produced (or 
supplied in a system) and the amount of water billed.  

NRW ratio is calculated from the following formula: 

NRW % =
NRW Volume (m3)

× 100 
Water Supplied Volume (m3) 

NRW and water loss components have been illustrated in figures 3 to 6. 

2.3 Causes and Components of NRW 
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Figure 4: Main Components of NRW

- The Water Supplied has two parts: Revenue Water and Non-Revenue Water.
- The NRW has two parts: Unbilled Authorised Consumption and Water Losses.
- The Water Losses have two parts: Apparent Losses and Real Losses.

NON-
REVENUE	
WATER

UNBILLED	
AUTHORIZED
 Pipe flushing
 Firefighting
 JM use

APPARENT	
LOSSES

 Illegal use
Metering 

inaccuracies
Data handling 

errors

REAL LOSSES
 Leakage in 

pipes
 Leakage & 

overflows in JM's
tanks
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Figure 5: Components of NRW 
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Non- 
Revenue 

Water   فاقدǑا
 ȑ۷یҟǑن ا₢

Unbilled 
Authorized 

Consumption 
الاستↂꭍك اɎ۷ỽǑوɎي  

وغیر الҟًفوتر 

Such as Pipeline Flushing, Fire Fighting, Utility Use 

Water Losses 
 ȑ۷یҟǑفاقد ا

Apparent 
(Commercial)
Losses  ̄Κ۷وǑ۷ل

 ȑریẇ۷لتج

Unauthorized 
Consumption 

الاستↂꭍك غیر اɎ۷ỽǑوɎي 

- Illegal Connection 
- Meter by-Pass 
- Meter Tampering 

Data Handling and 
Billing Errors

- Wrong (low) reading 
- Wrong (low) data entry

Underestimation of 
Unmeasured 
Consumption 

- Estimating less than ac-
tual when there is no 
meter 

Customer Metering 
Inaccuracies   عدم

دقة عداد المشترك 

- Under-Registration 
- False Reading 

Real 
(Physical) 

Losses   فاقدǑا
الحقیỽي 

Leakage on Transmission and Distribution 
Mains توزیع الرئیسیةǑالتسرب في خطوط النقل وا

Leakage and Overflows at Utility's Storage 
Tanks  ȑ۷یҟǑ۷ت  ₢رافق اɎتسرب وفیض۷ن خزا

Leakage on Service Connections up to point of 
Customer Metering    التسرب في الوصلات المنزلیة

اد اҟǑشترك  اҟҟǑتدة اǑى ع̄

Figure 6: Examples of NRW components 

The following figure shows where the water losses occur. 

Figure 7: Typical losses from a water supply system 

(Source: The Manager’s NRW Handbook; 2008) 
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2.4 Definition of Terms Related to NRW 

System Input Volume 
The system input volume is the total volume of treated water, from all sources of water 
including municipality’s own wells, private wells contracted by the municipality, and imported 
from outside the municipality. 

Authorised Consumption 
The volume of metered and/or unmetered water taken by registered customers or organizations 
authorized to use water. Authorised consumption may include items such as water taken for 
firefighting, fire training exercises, flushing of mains and sewers, street cleaning, watering of 
municipal gardens, public fountains, amongst others. These may be billed or unbilled, metered 
or unmetered. 

Water Losses 
The difference between system input volume and authorised consumption.  

Billed Metered Consumption 
All metered consumption which is also billed.  

Billed Unmetered Consumption 
All billed consumption which is calculated based on estimates or norms but is not metered.  

Revenue Water 
The volume of water for which income is obtained. This is the sum of billed metered and billed 
unmetered consumption. 

Unbilled Authorised Consumption 
Unbilled authorised consumption are those components of authorised consumption which com-
prise legitimate usage, but which are not billed and therefore do not produce revenue. 

Unbilled Metered Consumption 
Unbilled metered consumption is metered consumption which is, for any reason, unbilled. This 
may, for example, include metered consumption by the utility itself or water provided to insti-
tutions free of charge. 

Unbilled Unmetered Consumption 
Unbilled unmetered consumption is any kind of authorised consumption which is neither billed 
nor metered. This component typically includes items such as firefighting, flushing of mains 
and sewers, street cleaning, amongst others. 

Non-Revenue Water (NRW) 
Non-revenue water are those components of system input volume which are not billed and do 
not produce revenue, i.e. not revenue water. It is equal to unbilled authorised consumption plus 
real losses and apparent losses.  

Apparent Losses (AL) 
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Apparent losses include all types of inaccuracies associated with customer metering as well as 
data handling errors, such as meter reading and billing, plus unauthorised consumption from 
theft or illegal use.  

Unauthorised Consumption 
Unauthorised consumption is any unauthorised use of water. This may include water illegally 
withdrawn from hydrants, for example, for unauthorised construction purposes, illegal connec-
tions, bypasses to consumption meters or meter tampering. 

Illegal Connection 
A connection which has been installed onto a main or another service pipe without the 
permission or authority of the municipality. 

Data Handling and Billing Errors 
The volume of true consumption which is not recorded on the billing system due to billing or 
data handling errors. These could include transcription errors, consumption on premises that 
have not been registered on the billing system due to internal procedural errors, premises incor-
rectly flagged on the billing system (e.g. flagged as demolished but still live), etc. 

Customer Metering Inaccuracies 
The volume by which meters under-record the true volume consumed by customers. 

Real Losses (RL) 
Real losses are water volumes lost through all types of leaks, bursts and overflows. 

Leakage and Overflows from Utility Storage Tanks 
Water lost from leaking storage tank structures (service reservoirs) or overflows from such tanks 
caused by operational or technical problems, for example, a failed level control mechanism or 
leaking tank joints. 

Leakage on Service Connections up to the Point of Customer Metering 
Water lost from leaks and breaks of service pipes from and including the tapping point up to 
the customer meter. 

Leakage on Transmission and/or Distribution Mains 
Water lost from leaks and breaks on transmission and distribution pipelines and appurtenances. 
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2.5 Importance and Benefits of Reducing NRW

The following figure shows how much water was supplied and how much of that was lost as 
NRW in Jenin in 2018.

Figure 8: System Input and NRW volumes of Jenin in 2018

If the NRW is converted to monitory term, say at the average selling price of water in Jenin 
(about NIS 4.6/m3), it is equivalent to 8.64 million NIS.

2.5.1 Benefits of Reducing NRW

High NRW indicates that there are severe problems in the water system. The problems may be 
technical, or managerial, or both. When the NRW level is high, the system worsens day by day. 
This is also called a Vicious cycle.

Non-revenue 
water

(1,879,399 m3/year)
(5,149 m3/day)

60%

Revenue water 
= Billed water

(1,273,491 m3/year)
(3,489 m3/day)

40%System Input 
(Total water 
supplied)

(3,152,890 m3/year)
(8,638 m3/day)

100%

This much water is 
enough to supply to 
39,600 people @ 
130 L/person/day

Where is this water 
going?

That means Jenin Municipality lost about 8.64 million 
NIS in potential revenue from water in year 2018!
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Figure 9: The Vicious Cycle of NRW

On the other hand, when NRW decreases, revenue increases. This increased revenue can be 
utilized for operational improvements and further reducing NRW. This starts a good cycle, 
known as a Virtuous Cycle. 

Figure 10: Virtuous Cycle of NRW

Expenditure	
is concentrated on
meeting increasing
customr demands

Operarional	budgets
are reduced especially

in areas of network
maintnance

Non-Revenue	Water	
(NRW)	

increases

Revenue	decreases
and operational 
costs increase 

Expenditure	
is increased to 

include operational 
improvements

Revenues	increase
and operational costs 

decrease

Non-Revenue	Water	
(NRW)	

decreases

Investments	are
made in further 
NRW reduction 

programs

×
Not	Good


Good
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Decreasing NRW helps to start Virtuous Cycle. 

The benefits of reducing Real Loss are many: 
1. Water will be saved from wastage. 
2. Operational costs will be reduced. There will be less need of leak repair materials, tools, 

less travels to the field to repair leaks / bursts. 
3. Water availability will be improved. More water will be available for consumption and 

therefore revenue will increase. Increased revenue could be utilized to further improve 
water system. 

4. Reliability of water supply will improve as water supply interruption due to repairs will 
be minimized. 

5. The water quality will be preserved as chances of dirty water getting into pipe during 
leak repair or from leaking holes during non-supply period will be minimized. 

6. Public image of the water utility (water department) will be improved as people think 
the water department is doing a good job. 

7. Need for investment in new sources will be postponed. 

The benefits of reducing Apparent Loss are: 
1. The main benefit of reducing Apparent Loss is increase in revenue. This increased reve-

nue can be used to further improve the water supply system and start the Virtuous Cycle. 
2. People who use water illegally do not mind wasting water as it is free for them. Reduc-

ing Apparent Losses by reducing illegal users will reduce this waste. 
3. Eliminating the illegal connections will reflect the municipality fairness towards treat-

ing the customers and this will increase the trust from the social point of view. 
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CHAPTER	3. METHOD	OF	NRW CALCULATION	

NRW is calculated by subtracting the volumes of ‘Water Billed’ from ‘Water Supplied’.  

NON-
REVENUE 

WATER 
(NRW)

= WATER 
SUPPLIED - 

WATER 
BILLED 

(Billed 
Authorized 

Consumption)

So, we need to volumes of ‘Water Supplied’ and ‘Water Billed’ first. 

3.1 Time Period  
NRW is usually calculated for each billing cycle which is generally each month. But if the 
billing cycle is every two-months or every quarter NRW is also calculated every two-
months or every quarter.  
NRW is also calculated for each year.  

3.2 Method of Calculating ‘Water Supplied’ 

Add monthly water volumes from all sources to calculate supplied water volume.  
A. From municipality’s own wells 

1. Municipality well No. 1 (Saadeh well) 
2. Municipality well No. 2 (Al Mechanic well) 
3. Balama well 
4. Janzour well (under construction) 

B. From contracted private wells 
As of Jan 2021 JM purchases water from the following 10 private wells. 

1. Farathy well 
2. Qasrawi well 
3. Turkman well 
4. Abu Sameer well 
5. Abu Hatab well No 1 
6. Abu Hatab well No 2 
7. Ashraf well 
8. Alawneh well 
9. Jarrar well 
10. Ala Al-Sadi well 

C. Imported through WBWD connections 
1. Al Jalameh connection 
2. Al Swetat connection 
3. Abu Arab well 
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As an example, the ‘Supplied Water’ volume for the month of December 2020 is shown below. 

Table1: Supplied water volume in Jenin for December 2020 

S.N. Source Name 
Water volume 

(m3/month) 
(Dec’2020) 

Remarks 

A Municipality’s own wells 
1 Municipality well No. 1 (Saadeh well) 75,035
2 Municipality well No. 2 (Al Mechanic well) 13,370
3 Balama well 1,219
4 Janzour well (under construction) - Under construction 
 Sub-total 89,624

B From contracted private wells 
1 Farathy well 11,036
2 Qasrawi well 18,817
3 Turkman well 18,476
4 Abu Sameer well 9,575
5 Abu Hatab well No 1 15,751
6 Abu Hatab well No 2 4,196
7 Ashraf well 3,848
8 Alawneh well 1,554
9 Jarrar well 8,723
10 Ala Al-Sadi well 9,903
  Sub-total 101,879

C Imported through West Bank Water Depart-
ment connections 

1 Al Jalameh connection 25,547
2 Al Swetat connection 68,200
3 Abu Arab well 28,148
 Sub-total 121,896

Total 313,398

Explanation 
For this purpose we need to take reading of all meters on the 1st day of each month. For 
water imported from outside we sometimes cannot access the meters to read. We need to 
calculate monthly volume from their water bills. 

If any meter is found to be stopped, then the volume from that source needs to be estimated 
based on the previous month’s records. 

3.3 Method of Calculating Water Billed or ‘Billed Authorized Consumption’ 

Billed Authorised Consumption (BAC) is the sum of: 
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Readings of postpaid meters (Alshamel software) + monthly consumption extracted from 
Gateways data for prepaid meters. 

Explanation 

The time period should be same for both Water Supplied and Water Billed. For example, if 
the Water Supplied is for 31 days from 1st of Dec to 1st of January, then the Water Billed 
should also be for the same period. 

Consumption volume from prepaid meter can be extracted for any exact period needed. 
But interval of reading of postpaid meters may not always be same. Some meters may be 
read in less than 31 days and some in more than 31 days, for above example. In such case 
the consumption value should be adjusted to match with the period of Water Supplied. This 
is called adjustment for meter reading lag time. 

There may be some unmetered consumption due to meter problem or other reason. If such 
customers are billed, then their consumption should be estimated. Make the estimate based 
on previous month’s consumption or family size or any other method.  

Add all consumptions which are billed. This gives the volume of Water Billed. 

Calculate the volume of NRW from the formula given above. 

An example of NRW calculation for PA1 and sub-areas in it is given in table below. 

Table2: NRW calculation of PA1 and its sub-areas in Dec 2018 

Area 
Water 

supplied 
(m3)

Water 
billed (m3)

NRW 
(m3) 

Water billed ad-
justed for meter 
reading lag (m3)*

Adjusted 
NRW (m3)

Adjusted 
NRW (%)

Input at Jalameh 31,126 
Received at Sabah Al Kheir tank 30,326
Lost in transmission 800 800 2.1%
PA1 27,365 11,637 15,728 11,193 16,172 59.1% 
Sub-area 1 (24 hrs supply area) 1,392 714 678 645 747 53.7% 
Sub-area 2 (Sabah Al Khir) 5,343 3275 2,068 2918 2,425 45.4% 
Sub-area 3 (Kharoubeh) 7,411 4113 3,298 4016 3,395 45.8% 
Sub-area 4 (Nazareth St.) 13,219 3535 9,684 3614 9,605 72.7% 
Al Basateen area (outside PA1) 2,961 

For detail calculation of how to make adjustment of billed volume for meter reading lag time, 
please refer to the main NRW manual. 
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CHAPTER	4. CAUSES	OF	NRW

4.1 Causes of the Real Loss 
Various causes of Real Loss are shown in the following figure and also elaborated in the fol-
lowing section. 

Examples of Causes of Real Losses: 

Corrosion of transmis-
sion main (from Jalameh 
to Sabah Al Khir PS)

Corrosion of fitting (found in Al 
Basateen area) 

Corrosion of pipe (found in downtown Jenin) 

High Pressure (near Al 
Batikha circle)

High pressure (New Camp) Very high pressure 
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Leakage from improperly connected pipe Leakage from improperly welded pipe

Leakage due to inadequate maintenance of valves Overflow from water utility 
tank

Leakage from a valve in 
Sabah Al Khir area
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Figure 11: Causes of Real Loss

Table 3: Elaboration of causes of leakage from pipeline

Cause of leakage Factors

Bad quality of pipe material 
and fittings

1. Inadequate strength (pipe, joint, valve etc)
2. Lack of corrosion-resistance
3. Rapid progress of physical aging

Improper handling and stor-
age of pipes

1. Damage during transport of the piping material
2. Defective stacking and storage
3. Damage to the pipe wall and coating
4. Cracks in pipe during careless unloading and pipes striking 

against each other
5. Weathering effect due to unfavorable environment
6. Mixing up of different classes of pipes and their jointing materi-

als

Real	Loss	
(mainly	
Leakage)

Corrosion	of	
internal	and	
external	
surfaces	of	

pipe	
Damage	by	
third	parties	

Poor	quality	
of	materials

Lack	of	
proper	

maintenanc
e	of	

accessoriesExcessive	
load/	
stresses	
from	road	
traffic

Excessive	
water	

pressure	
and	water	
hammer

Faulty	
workmanshi

p	and	
construction

Poor	design	
(materials	
selection,	
sizing,	and	
layout)
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Cause of leakage Factors 

Improper condition and tech-
nique of pipe laying 

1. Deviation from proper laying procedures 
2. Improper bedding 
3. Slipping of trench sides 
4. Sinking of soil after laying 
5. Poor quality of backfill material 
6. Improper compaction of trench backfill and its subsequent set-

tling 
7. Excessive overburden on piping trenches, not taken care of dur-

ing the design of pipeline 
8. Point loads coming on the pipe through the backfill. 
9. Defective jointing material 
10.Poor workmanship for jointing 

Improper condition of water
supply and water quality 

1. High water pressure 
2. Water hammering 
3. Corrosion by water quality 
4. Rapid change of water temperature 
5. Neglect of leakage 

Adverse environment of pipe 
laying 

1. Increased traffic loads 
2. Movement of soil around pipe (freezing, upheaval, and so on) 
3. Corrosive soil for backfill 
4. Change of temperature 

Careless ness of other utili-
ties’ construction work and 
disasters 

1. Accidental damage as the result of construction works 
2. Damage due to natural disaster such as floods, land slide, earth-

quake 

4.2 Causes of Apparent Loss 

The four main causes of Apparent Losses are shown below. 

Examples of Causes of Apparent Losses: 

Illegal connection (me-
ter removed) 

Illegal connection (un-
derground connection 

before meter) 

Illegal connection (con-
nection before meter) 

Malfunctioned unreadable 
meter (causing meter error)
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Figure 12: Causes of Apparent Loss

4.3 Causes of Unbilled Authorized Consumption 

Unbilled Authorized Consumption is caused by free supply of water by the municipality to 
municipal uses such as for firefighting, watering of public gardens, cleaning of sewer lines etc.
In general, the volume of Unbilled Authorized Consumption is very small and thus not a major 
contributor to NRW. But it may be significant if governmental and religious institutions are 
provided free water. 

Fire-fighting is one important cause of Unbilled Authorized Consumption

Apparent	Loss

Unauthorized consumption
- Illegal connection

- Meter by-pass
- Meter tampering

Data	handling	and	billing	
errors

- Wrong (low) reading
- Wrong (low) data entry

Underestimation	of	
unmeasured	consumption

- when no meter
-when meter is not working

Customer	metering	
inaccuracies

- Under-registration
- False reading



The	Project	for	Improvement	of	Water	Service	Management	in	Jenin	Municipality

Non-revenue	Water	Management	Manual	(Basic	Version)               Page  21

CHAPTER	5. METHODS	OF	REDUCING	NRW

5.1 Practical Approach of NRW Reduction

The figure below summarizes the practical approach of NRW reduction by DMA approach.

Figure 13: Practical approach of NRW reduction by DMA method

In applying the above-mentioned practical approach various factors need to be considered. 
These are described in more detail in the following sections.

5.2 Methods of Reducing Real Losses
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Figure 14: The Four Principal Methods of Managing Real Losses 

The methods of reducing real losses can be grouped into four principal methods as shown in 
the above figure. 

5.2.1 Speed and quality of repairs 

The amount of water lost due to Physical losses is affected by the time of awareness, 
location and repair (ALR) of a leakage. 

 Awareness time - time required for the utility to become aware of the leak, 
 Location time - time required to locate the leak, 
 Repair time - time required to repair the leak. 

 Repair the leak quickly. Leak should be repaired as soon as possible. Setting a target to 
repair any leak within 24-hr is a good practice. 

 Repair the leaks by using quality materials and following a set work standard.  
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If the quality of repair is not good, more leaks will occur in future either from the same 
place or in its vicinity because of the disturbance to the surrounding ground and bedding 
caused by both the initial failure and its subsequent repair.

Example	of	water	loss	due	to	delay	in	leak	repair
Let’s assume there is one medium size leak of leakage rate 500 L/hr

 If its repair time is delayed by 1 day, we will lose 500×24 =12,000 L

 If its repair time is delayed by 3 days, we will lose 12,000 ×3 = 36,000 L

See another example below. Here the leakage is 25 m3/day:

Figure 15: Effect of run time on leakage volume

How to improve speed and quality of repairs?

 Clear repair policy and proce-
dures

 Efficient organization from leak-
age report through repair

 Availability of equipment and 
materials

 Sufficient funding

 Appropriate standards, specs for materials 
and workmanship

 Committed management and staff
 Repair supervision

5.2.2 Active leakage control
 Regularly check supply area for any visible leak
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 Conduct underground leak detection surveys regularly in a planned way. Refer to the 
manual for ‘Underground leak detection’ and ‘Equipment and tools for underground leak 
detection’ for more details. 

 In the DMAs where the supply is continuous (24hr×7d) monitor night flow profiles 
regularly from flow and pressure data loggers. If any sudden increase in flow or decrease 
in pressure is noticed, it may be due to a new burst. Immediately survey the area for any 
new leak or illegal water use. 

5.2.3 Pipeline and Assets Management 
 Select good quality pipe and fittings when purchasing. Do not use poor quality pipe and 

fitting materials. 

 Install and join properly. Follow standard specification for laying and jointing of pipes and 
fittings. 

 Do the maintenance process properly. 

 Renew in time if the pipeline and assets can be used after renewal. 

 Replace when the pipelines burst again and again or the assets reach the end of their useful 
life and no longer be used by renewing. 

How do you know which area of the network has more frequent bursts/leaks? 
By keeping record of leak repair and mapping in GIS, it can be seen which area has more pipe 
burst/more leaks. An example of Jenin is shown in the chapter of leak repair. 

5.2.4 Pressure Management 
 Maintain pressure within a good range; as per PWA guideline a range of 20-60 m is 

acceptable. 

 If pressure is too low, customers do not get enough water, water does not reach roof-top 
tanks of even one or two story buildings. 

 If pressure is too high, leakage rate and number of pipe-burst increase. 
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Figure 16: Approximate pressure ranges and situation of actual pressure in one pilot area

Methods to Manage Pressure

 Pressure zoning – create separate zones for high and low elevation areas. It 
will make easy to keep pressure within a desirable range.

 Pressure reducing valves – PRVs reduce downstream pressure to set values. 
 Break-pressure tanks – BPTs are small tanks where pressure becomes zero 

(atmospheric pressure).
 Proper sizing of distribution pipes – By increasing size of very small pipes it 

becomes easier to maintain pressure within a desirable range. Otherwise, to 
push water through these small pipes a high pressure needs to be applied 
and areas before the small pipe will have very high pressure.

 Select proper size of booster pumps – Using excessively big (high head and 
capacity) pumps will cause high pressure.

The following examples of Jenin shows the pressure was too high.
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Figure 17: Examples of a high pressure

Figure 18: Example of a very high pressure (outlet of Sabah Al Khir PS in Jenin)

More than 8 bar
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Table 4: Causes of Leakage and Methods of Reduction According to the Cause 

S.N. Cause of Leakage Main tools/methods for leakage reduction 
1 Poor installation and workman-

ship 
- Standardization  
- Enforcement of quality control methods 
- Proper supervision

2 Poor materials - Material quality control (use only materials which con-
form to established quality standard of PWA) 

3 Mishandling of materials prior 
to installation

- Raising awareness of utility staff and contractors’ person-
nel

4 Incorrect backfill - Enforcement of quality standard 
- Proper supervision

5 Lack of proper scheduled 
maintenance

- Introduction of scheduled maintenance system 
- Operation and maintenance manuals

6 Environmental conditions such 
as cold weather 

- Adequate depth of pipe laying 
- Protection against frost  

7 Vibration and traffic loading - Adequate depth of pipe laying 
- Thrust blocks 

8 Corrosion - Lining (internal/external) of pipe 
- Use of corrosion resistant pipe and pipe fittings 
- Corrosion protection 

9 Excessive pressure - Pressure reduction 
- Pressure stabilization

10 Pressure fluctuations including 
water hammer 

- Proper operation of pumps and valves 
- Surge protection methods 
- Shift to continuous supply system 
- Better organization of distribution network

11 Internal damage due to frequent 
contact with air due to intermit-
tent supply

- Reduce the times of intermissions 
- Transform the system to a continuous supply system 

Table 5: Type of Leakage and Methods of Reduction According to the Type 

Type of leakage 

Surface leakage (or re-
ported leakage) 

Underground leakage
Unreported leakage  Background leakage 

Main Character-
istics 

Comes to surface and re-
ported by the public or 

utility workers

Does not come to surface 
but is detectable using 

traditional acoustic 
equipment

Does not come to surface 
and undetectable using tra-

ditional acoustic equip-
ment

Reduction Meth-
ods 

- Pressure reduction 
- Main and service re-

placement 
- Optimized repair 

time  

- Pressure reduction 
- Main and service 

replacement 
- Reduction in the 

number of joints 
and fittings 

- Proactive leak de-
tection 

- Pressure reduction 
- Main and service re-

placement 
- Reduction in the 

number of joints and 
fittings 
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Big Leaks vs. Small Leaks

Big leaks or bursts are fewer in number, catch attention of people/utility staff and are 
thus repaired quickly. In contrary, smaller leaks are more in number, are often neglected 
and run for longer duration. As a result, smaller leaks waste as much or even more water 
compared to bigger leaks such as mains burst. 

Preventive Measures vs. Corrective Measures
The methods for leakage reduction can be also divided into two types; preventive 
measures and corrective measures. As implied by the names, preventive measures pre-
vent leakage from occurring. On contrary, corrective measures reduce leakage that has 
already occurred. The saying for diseases “Prevention is better than cure” also applies 
equally for the leakage. It is better to take preventive measures than finding and repair-
ing leaks after they have already happened.

5.3 Methods of Reducing Apparent Losses

Figure 19: The four components of an active Apparent loss management program 

5.3.1 Reduction of meter error 
The meters can be divided into two types based on the purpose: (1) Production (or source) 
meters, and (2) Customer (or revenue) meters.

Reduction of 
meter error 

by

Reduction of hu-
man error by

Reduction of 
computer error 

by

Unavoidable Ap-
parent Losses

 Testing
 Sizing
 Replacement

 Training
 Standardizing
 Reporting
 Auditing

 Auditing
 Checking
 Routine analysis
 Upgrade

Reduction of Illegal 
Use/Theft by 

 Education
 Legal action
 Other measures

Existing Ap-
parent 
Losses
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Both type of meters should be in proper working condition and their errors should be within the 
acceptable tolerance margin. This margin is generally 5%.

Actions	to	Reduce	Meter	Error

 Select more accurate class of meter 
 Install meters properly – as per manufacturer’s recommendation, correct po-

sition, 
 Select suitable size of meter – neither too big nor too small size, 
 Maintain and replace meters properly,  
 Check meter accuracy periodically and replace when error exceeds the toler-

ance limit; for example, when the error is more than 5%, 
 Use the type of meters which are difficult to tamper. 

What happens if the production (source) meters are not accurate?

 The SIV calculation will be wrong, 
 The NRW calculation will be wrong, 
 If the meters show more volume than actual (over-registration), the Munici-

pality will pay more and vice versa. 

What happens if the customer (revenue) meters are not accurate?

 If the meters under-register (show less volume than actual), then the Munici-
pality will loose money 

 If the meters over-register (show more volume than actual), then the custom-
ers will loose money 

What	is	the	situation	in	Jenin?
 Meter of one private well was found to show more volume (over-register). Me-

ter of other sources have not been checked yet. 
 Old mechanical customer meters (before replacement by pre-paid meters) in 

PA1 were checked and found to have both positive and negative errors (over-
and under-registration). But their net effect was almost zero. 

The new meters being used in Jenin are mainly Volumetric Type for post-paid meter and Ultra-
sonic type for pre-paid type. In general, these meters’ accuracy is good. 

5.3.2 Reduction of human error  
A significant portion of apparent losses comes from mistakes in the meter reading and billing 
chains, not only because of poor technology, outdated customer database, and data-handling 
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errors in the office but also because of fraudulent practices on the part of meter reading staff. 
To reduce the human error the following actions should be taken: 

 Training – of personnel in the chain of meter reading, billing, and collection, 
 Standardizing – the process of meter reading, billing, and collection, 
 Reporting – periodically, and 
 Auditing – periodically. 

What	is	being	done	in	Jenin	to	reduce	human	error?	
 Mobile Billing System has been introduced. This reduces the chance of error 

as manual data entry process is minimized. 
 Almost one-third of the customers now have pre-paid meter system. This sys-

tem is planned to be applied to almost all customers in future. In this system, 
consumption and payment data will be recorded automatically. Chances of hu-
man error will be almost eliminated. 

5.3.3 Reduction of computer error  
Modern day computers are less error-prone but still the quality of their outputs depend on the 
programs used. Thus, a reliable billing system with in-built cross-checking and tamper-proof 
features should be used. The latest billing software has built-in analysis functions that can iden-
tify potential data handling errors and report them for verification. 

5.3.4 Reduction of illegal use/water theft  
Illegal connections and water theft pose the biggest problem to Jenin Municipality’s revenue 
generation from water. 

How	to	reduce	illegal	connections/	water	theft?	

 Organize public awareness programs highlighting the evil of illegal uses and 
penalties if caught, 

 Find and reduce illegal connections through intensive door-to-door survey,  
 Encourage public to report illegal connections, provide incentive to public, 
 Require meter readers to report suspected cases of illegal connection on each 

meter reading, 
 Tackle meter bypass by using tamper resistant meters, 
 Inspect meters and house connections of suspicious customers whose con-

sumption is zero, 
 Do not allow illegal us of fire hydrants, 
 Actively check the customer billing system (in case of prepaid water meter 

system, check consumption pattern from Gateway system) and inspect cus-
tomers who have suspicious consumption pattern, 

 Watch corrupt meter readers – rotate meter readers, do not always assign the 
same meter reader to the same area,

 Enforce the highest penalty to confirmed illegal users to discourage the same by 
others, 

 Publicize (without revealing name) such illegal users, and so on. 
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CHAPTER	6. BASIC	EQUIPMENT	AND	TOOLS	IN	NRW	REDUCTION

The most basic equipment and tools used in NRW reduction are shown in this chapter.

6.1 Pipe Locator

This is used to locate the position of underground metallic pipe.

Metallic pipe locator Method of use of the metallic pipe locator

6.2 Pressure Measurement Equipment

These include pressure gauges and pressure transducers (pressure loggers with internal pressure 
sensor).

Analogue type pressure gauge Digital pressure gauge Dual channel flow and pressure logger 
with internal pressure sensor

6.3 Flow Measurement Equipment

These include bulk meters (mechanical), ultrasonic and electromagnetic flowmeters.
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Ordinary mechanical bulk 
meter

Mechanical bulk meter with 
pulse output to connect with 

data logger
Electromagnetic flowmeter

Ultrasonic flowmeter and accessories (at the top) and measurement method at the bottom
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6.4 Leakage Detection and Pin-Pointing Equipment

These include mechanical listening stick, electronic listening stick, ground microphone, leak-
noise correlator, and acoustic loggers.

Mechanical listening stick Method of using mechanical listening stick

Components
① Ground microphone with carrying rod
② Ground microphone
③ Test rod
④ Stereo headphones
⑤ Charging station
⑥ Aquaphon
⑦ “Triangel” carrying system
⑧ Microphone

Ground microphone and accessories

Method of leak pin-pointing with ground microphone

8

2

1
3

4

56

7



The	Project	for	Improvement	of	Water	Service	Management	in	Jenin	Municipality	

Non-revenue	Water	Management	Manual	(Basic Version)               Page  34 

6.5 Pressure Management and Other Equipment 

Pressure reducing valve (PRV) is the most important equipment for pressure management.  

Example of a pressure reducing valve 

Working principle of a PRV (High pressure is reduced to the optimal pressure) 

By using PRV high pressure can be reduced to optimal pressure and leakage and pipe burst can 
be reduced. 

Water flow 
direction
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Level control valve (altitude valve)

Level control valve stops the inflow to a tank when the tank becomes full and prevents overflow 
(wastage of water).

Example of a level control valve

Working principle of a level control valve
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CHAPTER	7. LEAKAGE	DETECTION	&	PIN-POINTING	

7.1 Introduction 
Water leakage from pipeline causes a variety of problems:  
 Wastage of precious water, 
 Risk of contamination of water, 
 Risk of land subsidence and property damage, 
 Inconvenience to motorists and pedestrians, and so on. 

Therefore, water leakage survey should be carried out as preventive measures to sustain the 
implementation of appropriate O&M activities and the subsequent improved water supply. 

The leakage from water pipeline is categorized into: 
 Surface leakage (also called visible leakage), and  
 Underground leakage.  

The surface leakage is usually easy to discover and repair within a short period of time while a 
series of special survey should be done to discover underground leakage. Underground leakage 
needs a longer period of time to discover, i.e., it runs for a longer duration than surface leakage, 
thus water leakage is more by underground leakage. 

There are various methods to detect and pin-point leakage. The most common methods 
applicable to the condition of project site are: 

(i) Visual survey for surface leakage, (ii) Acoustic survey for underground leakage, (iii) Step 
test, and (iv) Stop-cock method. 

7.2 Visual Survey for Surface Leakage 

Surface leakage needs to be found and repaired first, then only we can move to underground 
leakage. To find the surface leakage, an elaborated site survey including walking some distance 
should be conducted. 

7.2.1 Preparation for surface leakage survey 
 Understand which area is supplied on which day and time. Such a map has been prepared 

by this project but the schedule might have been changed. So, confirmation of supply areas 
according to latest supply schedule is required. 

 Prepare a schedule of survey according to the supply day and time of each area. 
 Print out pipe network map of the planned survey area at a scale of about 1:500~1:1000, or 

alternately, export the shape file of pipe network in to KML file and transfer into your 
mobile device (if you want to avoid paper map and plan to use your mobile device).  
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 A team of two persons is recommended. 

7.2.2 Method for surface leakage survey 
 The survey method is nothing but careful watching for any sign of leakage on the road 

surface. 
 Start walking slowly from a corner of the survey area, one person on each side of road, 

watching carefully if any sign of water leakage appears. 
 If you find some water on the road or damp patch of soil, investigate further. It may be due 

to various reasons such as discarded washing water by a customer, overflow from roof-top 
tanks, water from kitchen, and so on. 

 If such possibilities are not found and you suspect it is from a leakage, mark its location on 
the paper map or your mobile device. Also take GIS coordinates of the location. 

7.2.3 Confirmation survey for surface leakage 
 If the suspected leakage could not be confirmed in the first survey, check the location after 

one or two days of water supply stoppage in the area. Check if the leakage dried up. 
 Recheck during next supply day. Has the leakage reappeared? 
 If the leakage sign reappears, investigate by using sounding equipment. 
 If it is possible to conduct Stop-cock method in that area, conduct it and investigate further. 
 If necessary, excavate around the suspected area. 

7.3 Acoustic (Sounding) Survey to Detect Underground Leakage 

This system is based on the hearing of sound generated by leaking water. Underground leak 
detection is a challenging job and needs considerable resources; time, trained manpower, and 
equipment. The job is even more challenging when the water supply system is intermittent and 
customers own big underground tanks to store water for non-supply hours because the sound 
generated by the tank filling can be similar to the sound of a leak. 

7.3.1 Preparation for underground leakage survey 
 Understand which area is supplied on which day and time. Such a map has been prepared 

by this project but the schedule might have been changed. So, confirmation of supply areas 
according to latest supply schedule is required. 

 It is necessary to know exact location of the pipelines on the ground. Prepare a pipe network 
map which shows accurate location of pipes, valves, and other appurtenances. Additional 
information of pipe such as pipe material and diameters are helpful.  

 It may be necessary to conduct pipe network confirmation survey beforehand if such map 
is not available. 

 Prepare survey teams. Each team should have well trained three (3) members in it.   
 When checking water meters through house-to-house visits, a check sheet is needed to 

record the result. Prepare it in advance. 
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 Check and prepare the equipment. Check batteries, charge equipment beforehand if 
necessary.

Pipe	network	confirmation	survey
 Refer to the main NRW Reduction Manual for detail,
 In this survey, exact location of pipe on the ground is identified by using pipe 

locating tools. Location of the pipe is then recorded in GIS by taking coordi-
nates by a high precision GPS machine. 

 The Jenin water and wastewater department owns metal pipe locator and 
high precision GPS machine as well as the skilled manpower to operate them.

 Pipe network information in Jenin is reasonably accurate for pipes within the 
pilot areas and new DMAs implemented by JM because pipe network confir-
mation survey has been conducted there.

7.3.2 Procedure for underground leakage survey

There are two steps for underground leakage survey:

Step (1): Area-Wise Approach
In this step it is necessary to listen to all exposed metal parts (valves, fire hydrants and water 
meters) within a defined area by using listening sticks and then specify the pipes with real 
/pseudo leakage sound. As a typical example practiced in August 2018 in Jenin, domestic water 
meters and correspondingly connected distribution pipes were checked by using listening sticks. 
This survey is to be conducted during daytime for safety reason. The key steps in this approach 
are:

Figure 20: Selected area for survey (left) and zoomed in map of the area
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 Select a grid or an area in the map,
 Prepare zoomed-in map (scale 1:500-1:1000),
 Listen to any exposed part of pipe, fittings, hydrants, meters, valves etc,
 Record the location on the map and fill up the check sheet if any suspicious sound is found,
 Continue the process until the whole area is covered.

Figure 21: Showing the activities under Step (1) ‘Area-Wise Approach’

Step (2): Line-Wise Approach
When a suspected leak sound is found during Step (1) ‘Area-
Wise Approach’, the leak detection survey should continue 
along the connected distribution pipelines by using ground 
microphone.

The red line on the right map shows the alignment of 
distribution pipeline with high possibility of leakage along 
the pipe and its house connections, according to the result of 
Step (1) ‘Area-Wise Approach’ conducted during daytime. 
In Step (2), a road hearing survey should be conducted along 
this pipeline using ground microphone during night time 
when external noise is less.
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The sound of pseudo leakage is easily confused with the real leakage sound, since both have 
the same frequency band. Thus, it is necessary to tell the difference between them through 
practices. 

Figure 22: Line-Wise Survey Using Ground Microphone

7.3.3 Precaution against External Sound Interference (Pseudo Sound) 
There is a need to wait before starting the survey because when the water-feed has just begun, 
there tends to be many noises caused by the running water.  

The surveyors record all the detected sound as possible /probable leakage sound while execut-
ing leakage survey. The detected sound may include pseudo leakage sound, which is similar to 
the leakage sound and is a critical obstacle during the survey. In order to differentiate the real 
from the pseudo leakage sounds, it is necessary to obtain many years of site experience. 

Typical examples that may be confused with leakage sound are as follows. 

a) Turbulent flow sound inside pipe 
When the water passes flow-regulating devices such as gate valves, pressure reducing valves 
and reducers, it generates vibration-like sound of which frequency is like the leakage sound and 
which is hard to differentiate especially when the distance is far. When the gate valve is not 
opened fully, the sound of turbulent water is so similar to the leakage sound. So, at the location 
where gate valves or other flow-regulating devices are installed, it is necessary to conduct the 
leakage survey when the valves are fully closed or opened. 
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b) Circuit sound such as electric power cables 
Electric current flow generates low frequency sound of 300 Hz or more by electric dis-charge 
vibration, from underground cables, transformers on utility poles, streetlights etc. 

c) Sound from filling of customer tanks 
Sound from filling of customers’ water tanks is similar to the leakage sound. 

d) Stream sound in drainage 
The stream sound in drainage including the fall sound in the manhole is similar to leakage sound 
and thus hard to differentiate. 

e) Sound of running vehicles 
The running sound of cars is transitory and easy to distinguish because the volume changes 
irregularly. However, the friction sound of the tire with the road surface is easily confused with 
the leakage sound. 

f) Noise of wind 
Sound of low velocity wind is different from that of leakage but when the velocity of wind 
increases the sound becomes similar to that of leakage and it becomes difficult to distinguish 
between the sound of wind and leakage. 

g) Town noise 
In urbanized area, various sounds such as from air-conditioning equipment and running cars are 
mixed together, which is similar to the leakage sound. 

7.4 Step-Test 
Flow step-testing is a method to identify areas of potentially high leakage / unauthorized water 
use within a DMA or area of a distribution system by sequentially closing and opening sectional 
valves within the area while monitoring inflow to the area at the same time. If closing some 
sections (blocks) results in a disproportionately higher drop in inflow, that indicates a potential 
high leakage / unauthorized water use in that block. This method can be helpful to identify areas 
of higher leakage when it is difficult to do intensive sounding surveys due to various reasons. 
But for this method the structure of pipe network should be suitable and there should be enough 
isolation vales.  

Case study of Step-Test conducted in Pilot Area 1 

Sub-area 1 of PA1 has continuous (24×7) water supply. NRW measurement of this area showed 
high NRW ratio (~50% or more) for several months. Surveys conducted for leakage detection 
and unauthorized connections were not able to find the causes of this high NRW. Thus, the 
Step-Test was conducted in this sub-area as explained below. 

Figure 23 shows the location, network layout and valves prepared for the test. 
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Figure 23: Layout of Step-Testing blocks showing valves and customer numbers

The area is supplied through a single 50 mm inlet. The inlet has a permanently installed me-
chanical flow meter with pulsar connection for data logger, a valve (marked as V0), and a tap-
ping for pressure measurement. There is also portion of exposed pipe where ultrasonic flow-
meter could be installed. 

Four isolation (step) valves (V1, V2, V3, and V4) were installed at four branches. By closing 
these valves, the area was divided into four hydraulically isolated blocks, named as Block 1 
through Block 4. 

Number of customers in each block: 

 Block Block 4 Block 3 Block 2 Block 1 Total 
No of customers 22 12 9 16 59 
Percentage of customers 37.3% 20.3% 15.3% 27.1% 100.0% 

(1)Test	procedure	

The test was done three times: twice in the day time and once during early morning (minimum 
night flow time; 03~04 am). Each time the process was: 

Install portable ultrasonic flowmeter at the inlet pipe and start logging flow data. 
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Close the valves V4 through V0 sequentially as follows: 
Step 1: Close V4 completely, wait until the flow reading becomes stable (2~3 minutes) 
Step 2: Close V3 completely, wait until the flow reading becomes stable (~1 minute required 
in every step) 
Step 3: Close V2 completely, wait until the flow reading becomes stable 
Step 4: Close V1 completely, wait until the flow reading becomes stable 
Inflow became 0 after closing the four valves, so closing V0 was not required. 

Now open the valves in reverse order, from V0 through V4: 
Step 1: Open V1 completely, wait until the flow reading becomes stable (2~3 minutes required 
in every step) 
Step 2: Open V2 completely, wait until the flow reading becomes stable 
Step 3: Open V3 completely, wait until the flow reading becomes stable 
Step 4: Open V4 completely, wait until the flow reading becomes stable 

(2) Results 

Tests were conducted on 23rd and 24th July. The flow values after each step are summarized 
below. 

Date & Time All open 
(LPS) 

Closing sequence 
V4 

(Block 4) 
closed

V4 and V3 
(Block 4 & 3) 

closed

V4, V3, & V2 
(Block 4, 3, & 2) 

closed

V4, V3, V2 & V1
(Block 4, 3, 2, & 1) 

closed
Test 1 
23rd July  
16:40~17:10 

Flow rate (LPS) 1.624 1.521 1.204 0.71 0 
Flow reduction 
of each block 0 -6.3% -19.5% -30.4% -43.7% 

Test 2 
24th July  
2:18~2:43 

Flow rate (LPS) 1.397 1.281 0.996 0.477 0 
Flow reduction 
of each block 0 -8.3% -20.4% -37.2% -34.1% 

Test 3 
24th July  
3:54~4:15 

Flow rate (LPS) 1.332 1.26 0.996 0.475 0 
Flow reduction 
of each block 0 -5.4% -19.8% -39.1% -35.7% 

The flow results for Test 1 and Test 2 are shown graphically below. 
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Figure 24: Flow profile of Test 1 

Figure 25: Flow profile of Test 2 (conducted during night time) 

The above result clearly showed that Block 4 and Block 3 did not have much problem but the 
remaining two blocks (Block 2 and 1) had problems. 

The Step-Test method is explained in detail in the main NRW management manual. 
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These two blocks had dis-
proportionately big flows 
indicating potential leak-
age and or illegal water 
use

Because we knew that closing 
V1 would bring the flow to zero, 
this step was skipped to save 

Similar results as in Step 1 were 
obtained in this test as well, 
confirming Block 1 and Block 2 
as the problematic areas.
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7.5 Stop-Cock Method

This method is suitable for smaller areas where it is possible to supply water from only one 
entry point and isolate the area from the surrounding areas. Then water inflow to the area is 
monitored at the entry point by means of a temporary flowmeter and all customer taps within 
the area are closed one-by-one. If there is no leakage or unknown (illegal) connections in the 
area, the water inflow rate should become zero. Otherwise, it indicates either leakage or un-
known (illegal) connections in the area. Then sounding survey can be done at each connection 
to find out leakage or illegal water use. This method is simple and gives more clear result com-
pared to step-testing but is more labor-intensive because it requires closing of all customer taps. 

The followings are the basic requirement to apply Stop-cock method:
 It should be possible to hydraulically isolate the test area from adjoining areas and measure 

inflow to it by means of an existing bulk meter or by installing a temporary flowmeter,
 All the customer meters should be easily accessible to the water utility staff,
 Each customer connection should have a stop-cock. If not, it should be possible to install 

new stop-cocks before the customer meters without much problem.

Figure 26: Stop-cock test result conducted in a part of PA1

Block 1

Block 2

Flowmeter 
Location 2

Flowmeter 
Location 1
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In the above example: 

Block 1 
a) Portable ultrasonic flowmeter installed at Location 1; initial flow rate = 7.8 m3/hr, 
b) Block1 isolated by closing an existing valve at Location 2; flow rate = 6.5 m3/hr 
c) All the house connections in Block 1 were closed manually; the flow rate did not become 

zero, still 2.5 m3/hr was flowing in, 
d) All the house connections were listened by listening stick for any water flow/leak sound, 
e) Potential underground leakage or illegal water use suspected in one connection. 

Block 2 
a) The vale at Location 2 was opened and water supplied to Block 2,  
b) UFM was installed at Location 2; initial flow rate = 3.5 m3/hr, 
c) All the house connections in Block 2 were closed manually; the flow rate did not become 

zero, still 2.5 m3/hr was flowing in, 
d) All the house connections were listened by listening stick for any water flow/leak sound, 
e) Potential underground leakage or illegal water use suspected in one connection, 
f) After excavation, illegal connection was found at the suspected location. 

The Stop-cock method is explained in detail in the main NRW manual. 
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CHAPTER	8. LEAK	REPAIRING	WORKS

8.1 Preparation
 Prepare schedule – prepare priority list on daily basis. Priority should be given to more 

critical leak considering various factors such as danger to public property, inconvenience 
to public, volume of water loss, potential of contamination of water supply, availability of 
repair material in stock, and so on,

  Get approval for road excavation if required,
  Arrange equipment such as backhoe, pipe cutter, welding machine, generator, drain pump 

etc),
  Arrange repair team members such as backhoe operator, fitter, welder, security guard etc,
  Arrange safety measures such as sign posts, barricades, reflectors, torch light etc,
  Estimate and arrange repair materials such as pipe 

section, fittings, repair clamps, washers etc.

8.2 Repair Work
 Start from the highest priority leak, 
 Isolate the pipe section by closing upstream and 

downstream isolation valves if it is not done yet,
 Install safety barricades around the place of work,
 Check and confirm the place of work is safe to start 

work,
 Repair the leak by following established proce-

dure,
 Fill the pipe by opening upstream valve,
 Confirm no leak appears from or around the re-

paired part,
 Take pictures and record GIS coordinates with a 

GPS or mobile phone,
 Clean the pipeline by open washout valve down-

stream of the repair location,
 Reinstate the road surface temporarily,
 Clean the work site, remove and take back all 

safety equipment.

8.3 Reporting and Mapping Works
 Record materials used, total time taken for the re-

pair work, crew members involved etc and fill up 
the ‘Leak repair record’ form,

 Update GIS map of leak repair records. As an ex-
ample, GIS map of leak repairing points for Nov 
2019, Dec 2019 and Jan 2020 is given below.

Leak repair by Repair clamp

Leak repair by cutting and inserting a pipe 
piece using couplings

Repairing metallic pipe by flanged con-
nector in one side and dismantling joint in 
another
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Figure 27: Leak repairing points of Jenin in Nov-Dec 2019 and Jan 2020 
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CHAPTER	9. HEALTH	AND	SAFETY	PRECAUTION

Prepare and keep first aid box, protective gloves, and gumboots.  

9.1 Safety During Night Work 

Figure 28: Uniform designed and used in this project (left), night time work (middle and 
right)

 Prepare and wear uniform. The uniform for night use should have reflective strips. 
 Always carry a working torch light, 
 Prepare a photo ID and carry it all the time, 
 Prepare and carry a brief introduction of the project, show it in case somebody asks about 

the work, 
 Be watchful of the surrounding: be attentive to stray dogs, any unknown person lurking into 

the group, 
 Avoid dispute and argument with unknown people: if such a situation arises, withdraw and 

back to safety.  

9.2 Safeguards During Construction of Chambers and Leak Repair Work 

 Barricades: prepare and use barricades around the construction site. Paint the barricades 
with easily visible bright colors,  
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Figure 29: Barricade prepared and used in the project

 Cautionary notice: prepare and install cautionary ‘Work in Progress’ notice, 
 Coordination with traffic police: inform traffic police (if existing) in advance and obtain 

their cooperation for traffic management, 
 Always wear safety gear such as protective glass cover while doing welding work. 

9.3 Safeguards During Working Inside Chambers 

 Keep ready a drainage pump in case you need to pump more water from the chamber,  
 If the chamber lid was tightly closed before opening, DO NOT ENTER the chamber 

immediately after opening the lid, allow some time to let go dangerous gas that might have 
been accumulated in it, 

 Since the working space is generally limited inside chambers, select and bring tools which 
are suitable for such condition. 
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الدلیل الارشادي واستخدامↂɎأ�داف: لوالأالفصل

من خلال   (NRW)توفیر مفھوم أساسي ع¯ فاقد اỽمیاه إلىالارشادي الدلیل یسعى
استخدام مصطلحات بسیطة  یسھُل فھمھا ꭍِن قبل الفΚΚ۷¯ المُشاركی¯ في أنهشطة تقلیل 

مكونهات¡و) NRWالفاقد(:  تعریفل الدلیل المواضیع التالیǑ وɎویت۷).NRWالفاقد (
 Ǒتقلیل¡وأ�میǑالشبك ẇ₢وǑھ  و¢ریقҟɎحس Ǒالمنا�ج المُتبعỽأیتقلیلھ  ، و ¦Ɏ§ یصف

ҟ̈از الأجھزةیªتقلیل الفاقد (والمعدات Ǒأنهشط ẇ₢ ǑꭍȑالمستخNRW( . 

₢ẇ المناطق التجریبیẇ₢ Ǒ المیدانهیǑ الأنهشطǑكتسبꭍ Ǒ¯ تنفΚ-المُ المُستفادة  والخبراتالدروسإلىتم اعداد الدỽیل استنادا¦ وقد 
ẇ₢ Ǒماثلꭍُ °ھامꭍ -Κأن یكون مرجعا¦ لتخطیط وتنف ¡ҟ ویقُصد .¯Κجن Ǒومناطق أمدین Ǒخرى في فلسطین   أجزاء أخرى من المدین

̄ ود فيالتز́ ꭍُماثلỽِ Ǒظروف Ɏҟلمیاهبظروف تزودتتمتع  .ꭍدینǑ جنی

 Ǒتم اعداد نهسخǑلغة الانهجلیزیỽɎҟ . من �ذا الدلیل
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Page  2               دلیل تقلیل الفاقد ( النسخǑالأساسیǑ /الموجزة)

NRWوالفاقد معادلǑ توازن النظام المائي إلىꭍُقدمǑ :الثانهيالفصل

) Water Balance( النظام المائيتوازنتعریف2.1

كمیǑ المیاه المُزودة اجماليوقیاستم عزلھا  ºҟ± ی ꭍُ ǑعǑ۷Κ  منطقꭍ ِỽفھوم توازن ال³۷ام المائي  ¹1یوُضح الشكل  
) الجملة  ُ « ₢Bulk meter  (  ¯Κ£ ẇلھا Ɏҟستخدام عداد  المُستھلكǑقت المیاه   ↂɎكمی  ¬Ɏ Ǒالمنطق £ȑود  داخل 

بواسطة عدادات اỽمُشتركین . 

معادلة توازن ا۷ỽظام المائ۷ꭍ ẇطقǑ معزولǑ توُضح 1-الشكل 

:سؤال
من قبل مشتركي ستھلكةمُ یة لمجموع الكمیات الỽاꭍُسҟمُزودة ҟلم₢Κقة الموضحة أعلاه �ل تعتقد بأن كمҟẇ ¯ȑمیاه ا

ҟẇمنطقة ؟ 

ꭍ¯ كمیة المیاه المُزودة ویعُزى ỽÀ¿ للأسباب التالیǑ :. ¼± كمΚة المیاه المُ لاجابة �ي بالتأكید الإ ستھلكǑ أقل 

. Ǒتسرب جزء من المیاه من خطوط الشبك
عض المواطنین وبالتالي عدم قیاسھا و ₢وترتھا. قانهونهيخدام غیر استҟ ن قِبلꭍِ للمیاه
Ǒغیرأوخلل في العدادات بحیث تظُھر قراءات غیر فعلی Ǒقیق£.
 أوفي ادخال قراءات العدادات  خطأ .Äỽخطأ في الفواتیر الصادرة ...ا

¶خھا في الشبكةالتي تم تزوید�اكمیǑ المیاه  حسابعلىتوا©± النظام المائẇیطُل® ꭍفھوم ỽ  المیاه ↂɎΚبكم ¦ǑرنهɎمق
. المفقودة والمفوترة
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توزیع المیاه التي یتم ضخھا في الشبكǑ  :2-الشكلیُوضح 

توضیح توزیع المیاه التي یتم ضخھا في الشبكǑ 2-الشكل 

 ُꭍ توضیح   ẇỽɎالت الجدول  ابسط ỽیعرض  المائيتوازن  مع)³۷ỽ)Water Balanceام  على   ²Ɏ۷ҟɎ یΚرǑالجمعیǑللمیاه العالمی
IWA) (

المیاه التي یتم  
ضخھا في 

) ǑالشبكSIV (

Water Exportedالمزودة /المیاه المُصدرةǑللشبك

المیاه 
المُزودة 

إیرادمقاس) ضمن نهظام توزیع معΚ¯ ( الالمُقاس وغیر (المفوترالاستھلاك القانهوي
المیاه) 

فاقد المیاه
NRW

الاستھلاك القانهونهي غیر المفوتر 

المفقودة المیاه
Áیر الظا�ر /الفاقد التجاري 

الفیزیائيأوالفاقد الحقیقي

IWAلجمعΚة العỽɎمیǑ للمیاهیر ایɎبناءا¦ على مع:توازن النظام المائي3-الشكل 

£ یتم Ɏꭍ ¦ساب  عادة  Ǒبشكل سنوي ولكن  ال³۷ام المائيتواز±معادلǑتقدم الإلغای ǑعҟɎنهجاز المُ مت  Ǒأنهشط ẇ₢ تقلیل  حقق
.ثلاثǑ شھورإلى كل شھری¯ أوҟشكل° شھري توازن النظام المائي یمكن متابعǑ الفاقد

یمُكن اعدادꭍ Ǒالنظام المائي ± ©تواعادلǑرة ومعزولΚµÇ ǑأولمنطقǑلكامل الشبك.

تابعة كمیات المیاه في الꭍ ظام المائي .یتم₢

ل اÈ± كیفΚة توزیع المیاه في المنا¢® المخدومǑ من قبل بلدیǑ جنΚ¯:وɎوعلیھ سنتن

 °مصادر ¯ꭍ ꭍیاه الضفǑ و¢خطوالآبار الخاصǑ وآبار البلدیǑ  :  ألا و�يمختلفǑ° تحصل بلدیǑ جنΚ¯ على المیاه  دائرة 
  ǑالغربیWBWDأ  ǑΚ۷Κالفلسط المیاه   Ǒكروت)(مصادر سلطꭍ  Ǒشرك  ¯ꭍ المشتراة  المیاه  ªꭍموع  وب²Ɏ۷¦ ..  و   ± علی¡ ̈₢

ꭍ¯ �ذه المصادر   شھري ₢ẇ أو�و الحجم الإجماỽ ẇỽكمیاↂ المیاه التي یتم ضخھا بشكل یومي  كمیاↂ المیاه الموردة 

 Κ̄۷ّǑُȑلҟ ẇ₢ٞȑلҟ ɍ ҟجȑ₢ل
ҟΚҟ٬ت) ٞ Ꞓ تحقق ẇ₢ٞȑ) ٬̄ ȑ ẇ₢ٞȑف۷ت

٬̄ ٬ ȑف۷ت ٞ ةٞ غ ҟستھلاك₢ت ق₢نه۷نه
• ¯Κ۷رǑ يΚ ȑǑدҟẇ₢Ǒٞ۷ ɍیاǑٞ۷

 ȑ٬دیꞒٞ۷
• ȑ۷لاطفائی
• ȑجانهیǑ رىҟ۷ اتǑ۷دҟẇ₢۷

ҟلف₢قҟ Κلتج₢٬ي 
عد۷د• ٞ ٬ҟل Κي ۷
قانهونهي • ٞ ۷لا₢ҟẇد۷م غیر ۷

.ɍیاǑ٬ٞ
قٞر۷ء۷ت • أخطاء Κي ۷

خ ٞ فوẇرة ..۷ ٞ و۷

ɍ قٞ ҟلف₢قҟ Κلحق
•ȑكꞒٞش ẇ₢ریب Κي ҟطوط ۷
ҟٞز۷نهات • ۷ ɍیاǑ یضانΚ ریب أو₢ẇ

خ.  ٞ ۷..ȑ٬دیꞒ٬ٞ ȑعꞒاẇٞ۷
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الداخلة   المیاه   ↂɎویطلق على اجمالي كمی¥ ¯Κجن Ǒبلدی ꭍُ إلىشبكΚꭍ Ǒاه   Ǒشبكỽصطلح  اInput VolumeSystem
)SIV.(

 )  Ǒمیاه البلدی ¯ꭍ رة  ؛ في �ذه الحالة تسمى وɎبعض القرى والبلدات المجإلى)ẇ₢SIV بعض الأ£ɎΚ± یتم ضخ جزء 
.Water ExportedالكمیↂɎ التي یتم ضخھا ỽɎҟمیاه المُصدرة 

   Ǒللبلدی المُزودة  المیاه   ǑكمیÂ  المُصدرة المیاه   Ǒإلىكمی  = أخرى   ®¢Ɏ۷ꭍ  لمیاهẇ كمیة  ẇWaterلمزودةصافي 
Supplied .

 صطلح  الاستھلاك القانهونهي المفوترꭍُ  ®یُطل.Billed Authorized Consumption المیاه التي تصل Ǒعلى كمی
المشتركین ویتم ₢وترتھا. إلى

  المفوتر القانهونهÁ ẇیر   Æمصطلح الاستھلا المزودة المیاه  على   Unbilled Authorized Consumptionیطُل® 
م استخدامھا من قبل البلدیة وبعض المرافق بشكل مجانهي. یتالتي 

 خطوط المزودةجزء من المیاه فقدانیتم ẇ₢ ↂɎنهتیجة تسریب Ǒأوالشبك Ǒعطلأواستخدام وصلات غیر قانهونهی  ẇ₢
واصدار الفواتیر ؛ في �ذه الحالة یطُل® على كمیǑ المیاه الكمیↂɎ المستھلكǑ أخط²Ɏ في قراءة أوعدادات المشتركین

. Water Lossesالتي یتم خسارتھا  مصطلح 

) NRW(فاقد المیاه  مفھوم 2.2

صافي كمẇ ¯ȑلمیاه 
 ẇWaterلمزودة

supplied

- 
كمẇ ¯ȑلمیاه (

المفوترة(الاستھلاك  
القانهونهي المفوتر) 

ҟẇNRWفاقد =

) فاقد ẇلمیاه  الفرق NRW  (  ¯Κҟیعُرف  ادخالھا  ẇ₢ɎÇ  بأنه¡  یتم  التي  المیاه   Ǒالمیاه  إلىضخھا  أوكمی  Ǒوكمی  Ǒالشبك
المفوترة.  

 :Ǒالفاقد من خلال المعادلة التالی Ǒیتم حساب نهسب

نهسبة 
ҟẇNRWفاقد

 % 
=

m)3(كمȑ¯ الفاقد من المیاه
× 100 

الشبكةإلىẇلمزودةكمẇ ¯ȑلمیاه صافي
)3(m

عناصر ومكونهↂɎ الفاقȑتناولھا في الأجزاء اللاحقة من الدلیل والتي سیتم ꭍ3-6¯شكالوضح الأت

) NRW( سباب ومكونهات الفاقدأ2.3
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4 ȑالفاق ½Ɏاسب :

NRWوالمیاه غیر المفوترة  اتإیرادقسمین : میاه ذاتإلىالمزودةقسم المیاه ۷ت-
.: استھلاÆ قانهونهي غیر مفوتر وخسائر المیاه .إلىNRWقسم الفاقد ۷ی-
.: الفاقد اỽحقیقي (الفیزیائي) والفاقد التجاريإلىقسم خسائر المیاه ۷ت-

الفاقد من 
NRWالم
اە 

�� غ
الاستهلاك القانهو��

المفوتر
 وط تنظ�ف الخطم�اە
اطفاء استخدامات

الح��ق
لد�ة�استخدامات ال

فاقد تجاري 
ال�وصلات غ�

القانهونه�ة
 عدادات عدم دقة

� �ك� المش��
 ة عند� اخطاء ���

التعامل مع القراءات

�
�/فاقد حق���

�ا�� � �ف�
 الخطو �

ط���ب ��
 ب وف�ضان���

خزانهات ال�لد�ة
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  الشكل 5: عناصر ومكونهↂɎ الفاقد 

�
� يتم ضخها �� �̈ الم�اە ال

)SIV(الش�كة 

م�اە ذات 
) المفوترة( إيرادات الفاقد من الم
اە

ẇ₢۷ھلاك قانهونهي غیر Ǒفوẇر ɍیاǑٞ۷فقودةǑٞ۷

غ�� الظاهر/الفاقد  التجاري �
�ال(الفاقد الحق���

�ا�� � �)ف�

نهي
انهو

ر ق
غی

ك 
ھلا

ẇ₢
۷ اء 

ҟط
۷

ت  
یانها

Ꞓٞ۷ 
ال

دخ
 و۷

ءة
ر۷

ي ق
Κ

یر
ẇ۷و

 ۷فٞ
طاء

ҟ۷
و

لاك
₢ẇھ

۷لا
ر 

قدی
ẇ

ȑاد 
اỽع

 Ǒق
م د

ȑع

  ¢
طو

وخ
 Ǒل

Ɏ۷ق
ỽا ¢

طو
ỽخ

ẇ ا
₢ Ë

ری
تس

و©
۷ỽت

ا
یع

ỽر
ا

 ȑی₢
ئی

 ȑدی
٬Ꞓٞ۷

ت 
ز۷نها

ҟ 
ان

ض
وΚی

ب 
ری

₢ẇ نه 
Ǒٞش

ت ۷
صلا

 و
Κي

ب 
ری

₢
ین

رك
ẇ
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ẇلفاقد من 
ẇلمیاه

ستھلاك قانهونهي غیر ا
 ُꭍ فوتر  

المستخدمẇ₢ Ǒمثل   وفي  تنظیف خطوطالمیاه   Ǒالبلدی لإطفاء  مرافق  المدنهي   الɎ₢ȑع 
الحریق

 Ǒخسائر المیا

ҟẇفاقد 
غیر  /التجاري

ҟẇظا�ر 

الاستھلاك غیر القانهونهي
-Ǒالوصلات غیر القانهونهی.
الشبك على خط المیاه مباشرة. -
العبث بالعداد.-

اخط²Ɏ في قراءة 
وادخال البیانهات 
واخطاء الفواتیر 

-. ǑÌ¢Ɏقراءات خ
ادخال القراءات. خطأ في -

تقدیر القراءات بشكل لا یعكس  -تقدیر الاستھلاك 
الاستھلاك الحقیقي.

غیر مسجلↂ . Ǒعدادا-عدم دقة عȑاد المشترك
-.ǑÌ¢Ɏقراءات خ

ҟẇفاقد  
(الفیزیائي) ҟẇحقیقي

خطوط التوزیع الرئیسǑΚ.أوالخطوط ا۷ỽاقلẇ₢ Ë Ǒیالتسر

مرافق المیاهب وفΚ§ان خزانهات  یتسر

الممتدة  یالتسر   ǑΚỽالمنز الوصلات   ẇ₢ Ë عداد  إلى
المشترك

مع أمثلNRW Ǒ: عناصر فاقȑ المیاه 6-الشكل 

المیاه: یظُھر الشكل التالي مواقع £ȑوث خسائر .

: نهموذج خسائر المیاه في نهظام ẇلتÃزود 7-الشكل 

)2008الفاقد ؛ إدارة(المصدر: كتاب 

خسائر المیاه في نهظام الت́زود  

الخسائر الفیزیǑΚ·Ɏ  اỽخسا·ر اỽتجاریة/ΚÁر  الظا�رة 

 Ǒالجبایỽفوترة ا Ǒعملی
 Ǒªỽمعاỽا

  ↂɎخزانه
المیاه 

نهظام  
التوزیع 

ỽا ↂعدادا

 Ǒ² بشریɎأخط

الخط

أخطҟ ²Ɏشریة.-
البیانهↂɎ.خطẇ₢ º ادخال -
²ة اỽعدادا - .ↂالتºخΚر فẇ قرا
²ة - ضیاع دفاتر القرا

-.ẇت في الخط  الرئیسɎتسریب
-.Ǒغیر قانهونهی ↂوصلا
ªلی¯.- ꭍشتركی¯ غیر مس

²ة .- أخطاء في القرا
عطل ₢ẇ العداد.-
العبẇ₢ Ã العداد.-
عداد مكسور.-
عدم وجود عداد.-
وصلǑ غیر شرعیة.-

 : ¯ꭍ ↂɎتسریب
الخطوط الرئیسیة-
-  ǑΚỽالمنز ↂالوصلا
- Äالض ↂɎمحط
-ↂɎالخزانه
المواسیر -
Ǒ یاꭍحÍҟɎ الھو-
ꭍحبس التفریغ-
الاطف²Ɏمحطةꭍحبس-

ↂɎ بتسری-
-ↂɎانه§Κ₢

 ẇالرئیس
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NRWالفاقد ҟẇمُتعلقة بصطلحات مُ ҟẇتعریف 2.4

(SIV)System Input Volume
مصادر ؛بما ₢É ¿ỽÀ ẇبار البلدیة والآبار الخاصǑ  المن كافǑ المیاهشبكǑ إلىºҟنهھ اجمẇỽɎ كمǑΚ المیاه الداخلSIV  Ǒیعُرف ال 

 Ǒ(مثل سلطة المیاه)المتعاقدة مع البلدیة وغیر�ا من المصادر الخارجی .

Authorized Consumptionالاستھلاك القانهونهي

مؤسسↂɎ مخولة لاستخدام �ذه أوتم استھلاكھا ꭍِن قبِل ꭍُشتركꭍُ ¯Κسجلین غیر المُقاسǑ التي یأوكمیة المیاه المُقاسة و/
التدریب على وتلك المستخدỽ ẇ₢ Ǒꭍغایات اطف²Ɏ الحریقالمیاه. وقد یشمل الاستھلاك القانهونهي  المیاه التي یتم استھلاكھا 

البلدیǑ وا۷ỽوافیر العامǑ·® حداظیف أنهҟɎیب اỽصرف الصحي والمجاري وت³۷یف الشوارع وري الحرائق، وتناخماد 
غیر مقاسǑ .أوغیر مفوترة ومقاسǑ أووعلی¡ قد تكون الاستھلاكات آنهفة الذكر مفوترة وغیر�ا. 

ẇWater Lossesلمیاه ҟẇفاقد في
. authorized consumptionوالاستھلاك القانهونهSIV ẇالشبكǑ إلى بین كمیǑ المیاه الداخلǑ الفرق 

.)Billed metered consumption( الاستھلاك المفوتر ҟẇمُقاس
₢وترتھا . ویتمعدادات المشتركین التي یتم قیاسھا من خلالªꭍموع كمǑΚ المیاة المستھلكة وو�ي 

. )Billed unmetered consumption( قاس الاستھلاك المفوتر غیر المُ 
العداد.لا یتم قیاسھا عن ¢ریقأي«المعتاد ỽلمشتركالتي یتم تقدیر�ا ²Ɏ۷ҟ على الاستھلاك  و�ي كافǑ الاستھلاكات المفوترة  .

ẇRevenue Waterلمیاه إیراد
ҟ المیاه التي تعود Ǒموع  ¨یرادكمیªꭍ الاستھلاك المفوتر غیر المقاس.إیراداỽمیاه المفوترة  المقاسǑ وإیرادɎꭍ على البلدیǑ و�ي 

Unbilled Authorized Consumption الاستھلاك القانهونهي غیر المفوتر 
. إیرادلكن لا یتم فوترتھ وبالتالي لا یحقق «مع الاستخدام الشرعيالاستھلاك القانهونهي والذي یتناسبمكونهات£ȑأ

Unbilled Metered Consumption الاستھلاك المُقاس  غیر المُفوتر 
Ë من الأسباب وقد یشمل يمفوتر لأالو�و الاستھلاك المُقاس وغیر أونهفسھا البلدیǑ مرافق على الاستھلاك المُقاس لسب

بشكل° مجانهي.  ỽبعض المؤسسات  المیاه المُزودة 

Unbilled Unmetered Consumption الاستھلاك غیر المقاس وغیر المفوتر
استھلاك قانهونهي غیر ꭍُقاس وغیر مفوتر ویشمل كلا¦ من المیاه المستخǑꭍȑ في دائرة الاطفاء وتلك المستخدمẇ₢ Ǒ أيو�و 

تنظیف الخطوط الرئیسΚة وخطو¢ الصرف الصحي والشوارع .

(NRW)فاقد المیاه 
على البلدیǑ . و�و اتإیرادǑ  أیالشبكǑ ) ولكن لا یتم ₢وترت¡ ولا یعود ҟإلى(كمیǑ المیاه الداخلSIV   Ǒیعُد جزءا¦ ꭍ¯ مكونهات ال

 .Ǒوالتجاری Ǒعبارة عن مجموع الاستھلاك القانهونهي غیر المفوتر و الخسائر الحقیقی

)ҟẇ)Apparent Lossesتجاريҟẇفاقد
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الاستھلاك  إلىɎҟǑلإضافوتشمل كل Ɏꭍ یتعلق بعدم دقǑ العدادات والأخطاء المرتكبǑ عند قراءة العدادات واصدار الفواتیر؛  
غیر القانهونهي الناتج عن السرقↂɎ والاستخدام غیر الشرعي. 

¯Κالاستھلاك غیر القانهوUnauthorized Consumption
ꭍ¯  استخدام غیر قانهونهي للمیاه ویشمل سحب  أي واستخدامھا لأغراض ꭍ¡لااطفاء الحریقمحطاتالمیاه بشكل غیر قانهونهي 

التلاعب ỽɎҟعداد.أوو الوصلاↂ غیر القانهونهیǑ والشبك مع خط المیاه بشكل مباشر أالبناء غیر المرخص

 ↂҟالوصلات غیر القانهونهIllegal Connection
ترخیص من البلدیǑ . أوخط یªزود خدمات دون اذن أيأولشبكǑ المیاه العامǑعلى اỽخط اỽرئیسيالموصولǑالوصلات 

Data Handling and Billing Errorsالتعامل مع أخطاء  القراءات والفوترة  
الحقیقي   » ©ỽ¦الغیر  یªمثل الاستھلاك  الفوترة ¬ ویعز القراءة  إلىمªسجل على نهظام   ǑΚعمل  ẇ₢ مثل  الفوترة  أووقوع خطأ

-لا تسجلوكما یشمل استھلاكↂɎ المؤسسات التي  ¬الأخطاء المرتكبǑ عȑ۷ تسجیل القراءات ام الفوترة نهتیجǑ أخطاء  على نه
³ مھدوم و²و لا یزال قائما .ȑاخلیǑ الفي الاجراءات وتلك التي تªسجل بشكل خاطئ ꭍثل تسجیل المبنى على انه

Customer Metering Inaccuraciesدقة عداد المشترك عدم 
أ القراءة التي تªسجل على   Ǒلمشترك  قیمỽ الحقیقي ꭍ¯  نهھɎ الاستھلاك  أقل   Ǒالعداد(العداد یسجل قیم ẇ₢ ǑΚ۷₢ Ǒشكلꭍ ꭍ¥ وجود 

(Ǒالقیمة الحقیقی .

¯ǑҟǑلحȑ لفاقدȑ)Real losses (
و₢Ɏ¶Κ¨ الخزانهات . كمیات المیاه التي یتم خسارتھا على شكل تسریبات بأنهواعھا المختلفة وانهفجارات في الخطوط 

Leakage and Overflows from Utility Storage Tanksتسریب وفیضان خزانهات المرافق
¨  تي یتم خسارتھا نهتیجǑ تسریب  المیاه ال ǑΚ۷₢ مثل فشل ₢ẇ التحكم  أو₢Ɏ¶Κ¨ الخزان نهتیجǑ مشاكل تشغیلیǑ  أو₢ẇ جسم الخزا

تسریب ₢ẇ تمدیدات الخزان.أوالمیاه في الخزان ҟمنسوب 

عداد المیاه إلى الممتدة لاتتسریب ف¯ الوص
المشترك(التسریب عداد نهقطǑ ربطعȑاد المیاه بما ₢ỽ© ẇ¦ إلىسر في الوصلات الممتدةكª أوب یخسارة المیاه نهتΚ®ة تسر

.  الحاصل بین خط التوزیع الفرعي وعداد المشترك)

̄ ȑلخطوط الناقلة وخطوط ȑلتوزیع الرئیسیة .التسرب ف
كªسر في الخطوط اɎ۷ỽقلة وخطوط التوزیع الرئیسیة وملحقاتھا . أوخسارة المیاه الناتجǑ عن تسریب  
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NRWأ�میة وفوائد تقلیل ȑلفاقد 2.5
.2018والمفقودة في المدینة للعام المزودةكمیǑ المیاه 8-یوضح الشكل 

2018الشبكة وكمیǑ المیاه المفقودة ₢ẇ جنین للعام إỽى: كمیǑ المیاه الداخل8Ǒ-الشكل

¨ قیمǑ كمیǑ المیاه المفقودة  3م/شیكل4.6وحسابھا بسعر البیع المتب¥ ₢ẇ البلدیNRW) Ǒعȑ۷ متابعǑ كمↂɎΚ المیاه المفقودة   ¼₢ (
ꭍلیون شیكل . 8.64عادل ت

NRWتقلیل الفاقد فوائد 2.5.1

  Ǒالفاقد العالی Ǒشیر نهسبªوجود  إلىت  ẇ₢ القائم ال۷-ام المائيعدة مشاكل  Ǒأو؛وقد تكون ²ذه المشاكل إما اداری  ǑΚ۷₢فمع  كلا²ما .أو
  Ǒوضعاستمرار ارتفاع نهسب ¨¼₢ Ǒالشبك ẇ₢ ستمر بالتد²وال۷-ام المائي  الفاقدΚتدریجیا¾  رس  Ǒفرغꭍ ¿Ǒلق» ẇ₢  تحسن أيدون

.یªذكر

 ̄Κ۷مǑا ȑاقҟ
3م 1,879,399(

/Ǒسن (
)یوم/3م5,149(

60%

  ¯Κالمی = ¯Κ۷مǑاد اẇ۷₢
 ٞ اǑمفوتر

سنǑ)/3م1,273,491(
)یوم/3م489,3(

40%   ٬ɍ  ꞒɍǑا اǑمیاه  كمیة 
ضخھꞒҟ Κ اǑشبكة  

 )سǑ۷/3م3,152,890(
)یوم/3م6388,(

100%

المفقودة  هكمیǑ المیا
39600تكفي لتزوید 

شخص
الیوم /شخص/لتر130

.ÀǑأین تذ²ب ²ذه الكمی

ꭍ¯ إیراد المیاه المتوقع للعام ملیون شیكل 8.64أي أن بلدیǑ جنین خسرت 
2018
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لتقلیل الفاقد مفرغة : حلقة 9-الشكل

الصیانهǑ و  عملیǑحسین  ت₢ẇ  استثمار²ا یمكن  ات التي  یرادالإ ادة  زیإلىوꭍ¯ نها«ǑΚ أخرى ؛فإن انهخفاض نهسبǑ الفاقد یؤدي  
ة زاخرة بالتحسↂɎ۷Κ.  ایجΚҟɎوتقلیل الفاقد أكثر؛ الأمر الذي یخلق حلقǑ  التشغیل

النفقات 
مركزة ع� تلب�ة طلب 

أ�د  � � الم�� ك�� المش��

انه	ة الشغ	ل	ة � الم��
� من

�� �اطق تم تقل�لها خصوصا
ص�انهة الش�كة

�اە ارتفاع �س�ة الفاقد من الم
)NRW(

انهخفاض الإيراد وز�ادة 
ت�ال	ف الص	انهة 

النفقات 
ز�ادة النفقات ل�شمل 
التحس�نات ال�شغ�ل�ة

ز�ادة الإيراد
�ةانهخفاض الت�لفة ال�شغ�ل

انهخفاض �س�ة الفاقد 
)NRW(

الاسثمار
� م¢�د من برامج تقل�ل 

��
NRWالفاقد

×
ẇیر جید


جید 
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ↂ للفاقد ابیجیإ:حل10ↂǑالشكل

على عملیǑ الصیانهǑ واỽتشغیل. فعǑ ±ɎÃ تعود بأثر ایجΚҟɎحلقǑ إیجادیساعد تقلیل نهسبǑ الفاقد على 

:(ẇ§Ɏالفیزی)تقلیل الفاقد الحقیقي ȑ§فوا
حفظ المیاه من الھدر..1
التكاÅΚỽ التشغیلیة ؛ تقلیل المواد والمعدات اللازمǑ لعملیǑ الصیانهǑ ؛تقلیل الدوریↂɎ المȑΚانهیة اللازمǑخفض .2

التسریبات وانهفجار الخطوط . صلاحلإ
الذي من الممكن استثماره  یرادتǑ»Ɏ المزید من المیاه للاستھلاك وبالتالي زیادة الإإ¹یادة حصص المیاه المتوفرة و.3

لإضافǑ المزید من التحسینات على النظام المائي.
4.Ǒموثوقی ¯Κزود تحسÃنهظام التɎΚلانهخفاض نهخفاض فبسبب اهبالم ¾Ǒ®Κالتسربات في إصلاحترات انهقطاع المیاه  نهت

.Ǒالشبك
È یتم تقلیص فرص دخول المیاه العكرة .5 خطوط المیاه أثناء عملیǑ ىإلالمحافظة على جودة ونهوعیǑ  المیاه ؛بحی

ثناء فترة عدم التÃزود.أمن خلال ثقوب التسرب أوالتسرب إصلاح
تحسین الصورة العǑꭍɎ لدائرة المیاه  ؛ و خلق انهطباع جỽ ȑΚدى الجمھور اتجاه الجھود المبذولǑ من قÉبل اȑỽائرة .  .6
7. Ǒادر میاه جدیدة. لاستحداثتأجیل الحاجÁꭍ

§ȑ تقلیل الفاقد التجاري : افو
-ام التÃزود ỽɎҟمیاه  یرادتتمثل الفائدة الرئیسیة من تقلیل الفاقد التجاري بزیادة الإ.1 ³ لتحسΚ¯ نه الذي یمكن توظیف

 Ǒواستحداث حلقΚҟɎتعود بنتائج ایج Ǒ على النظام المالي.  ممتازة
2.Ǒعض المواطنین باستخدام المیاه تقلیل الوصلات غیر القانهونهیҟ خلال متابعة وتقلیل الفاقد التجاري نهظرا¾ لقیام ¯ꭍ

بشكل غیر قانهونهي وꭍستھتر.  
زیادة إلىɎҟǑلإضافوصلات المیاه غیر القانهونهیة ؛ الأمر الذي سیعكس عداǑỽ البلدیẇ₢ Ǒ التعامل مع المشتركین فصل .3

 .Ǒثقة المجتمع بالبلدی
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¸ فاقد المیاه  NRWالفصل الثالث. طریقǑ «سا

یتم حساب الفاقد من خلال طرح كمیǑ المیاه المفوترة من كمیǑ المیاه الموردة .

فاقد المیاه 
(NRW)

=

صاف¯ كمیة 
ȑلمیاه 

 ȑWaterلمزودة
supplied

- 
كمȑ ↂҟلمیاه 

المفوترة(الاستھلاك  
ȑلقانهونهي المفوتر 

 Ǒالمیاه توفیرإلىلذلك نهحن بحاج ↂɎΚانهات كمΚҟلا¾  أووالمیاه المفوترة المزودة

NRWلحساب فاقد المیاه الاطار الزمني3.1

كل اربع  أوفوترة بشكل ¤ھري ؛ ỽكن ₢Ɏ» ẇ± كانهت عملیǑ الفوترة تتم كل شھرین  دورةالفاقد ҟعد كلیتم عادة¾  حساب  
¹¿ لعملیة الفوترة ₢ẇ كلا الحالتین  ربع أشھر على التوالẇ. أكل شھرین وكل أياشھر یتم حسɎ¸ الفاقد بشكل موا

. Ǒكما یتم حساب الفاقد لكل سن

ȑلمزودةطریقة حساب المیاه 3.2

:جمع كمↂɎΚ المیاه المزودة للبلدیꭍ Ǒ¯ مختلف  مصادر المیاه 
البلدیҟ .ǑخاصǑآبار)أ

1رقم بلدیǑبئرÐبئر السعادة .1
2رقم بئر بلدیǑ-بئر المیكانهیك .2
3.Ǒئر بلعمҟ
بئر جنزور (قید الانهشاء) .4

آبار خاصǑ تم التعاقد معھا) ¸
Ǒلغایȑҟ؛ 2021ة  كانهون الثانهي  یاÍꭍɎق ¯ꭍ شراء المیاهҟ ̄ Κجن Ǒبلدی  : Ǒالآبار الخاصة التالی

ҟئر فراحتي.1
يوابئر القصر.2
بئر تركمان.3
بئر ابو سمیر .4
1بئر ابوحطب رقم .5
2بئر ابو حطب رقم .6
ҟئر اشرف.7
نهǑ  وبئر علا.8
بئر الجرار.9

بئر علاء السعدي.10

Ó ( زودة من خلال  وصلاتªالمیاه المǑدائرة میاه الضفة الغربی WBWD:
1.  Ǒوصلة الجلم
وصلة السویطات .2
بئر أبو عرب .3
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: 2020± ووكمثال؛ یظھر أدنهاه كمیة المیاه المزودة خلال كانهون الأ

2020-12ر: كمیↂɎ المیاه المªزودة خلال شھ1-جدول

رقم  
مصدر 

المیاه
اسم مصدر المیاه

3كمیǑ المیاه (م

(كانهون )شھر/
)2020±والأ

ملاحظات 

ҟÎارخاصɎҟ ǑلبلدیǑ أ
ҟ175,035ئربلدیǑ رقم Ðبئر السعادة 1
ҟ213,370ئر بلدیǑ رقم -بئر المیكانهیك 2
3Ǒئر بلعمҟ1,219
قید الانهشاء -بئر جنزور (قید الانهشاء) 4

89,624المجموع 
¸ Ǒالمتعاقد معھا الآبار الخاص
ҟ11,036ئر فراحتي1
18,817يوابئر القصر2
18,476بئر تركمان 3
9,575بئر ابو سمیر 4
115,751حطب رقم أبو بئر 5
24,196بئر ابو حطب رقم 6
ҟ3,848ئر اشرف7
1,554نهǑ  وبئر علا8
8,723بئر الجرار9
9,903بئر علاء السعدي10

101,879المجموع 
Ó Ǒزودة من خلال  وصلات دائرة میاه الضفªالمیاه الم

 ǑالغربیWBWD
1  Ǒ25,547وصلة الجلم
68,200وصلة السویطات 2
28,148بئر أبو عرب 3

121,896المجموع 
313,398المجموع الكلي

¤رح توضیحي 
ꭍ¯ كل شھر.  وقراءة جمیع العدادات ₢ẇ الیوم الأإلىỽھذا اỽ·رض ¬ نهحتاج   ꭍ¯  زودمیاه المأما ɎҟلنسبǑ لل±  مصادر ة 

حسɎ¸ كمↂɎΚ المیاه إلىراءتھا.  ỽ½ỽ¦ نهحن بحاجǑ  العدادات ỽق إلىالوصول  لا یمكنҟ ẇ₢ Ɏ۷عض الأحیان  ؛Ǒخارجی
. الخارجیǑ رỽɎҟمصادǑ  من فواتیر المیاه الخاصة الشھری

 ẇ₢توقف ع ±Ɏ»در المیاهɎÁꭍ اد أحدȑة المیاه ال؛Κء¾ مزودیتم تقدیر كمɎ۷ҟ على قراءات ةǑالأشھر السابق.
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الاستھلاك القاȑ ¯Κ۷Κلمفوتر أوطریقة حساب المیاه المفوترة 3.3

لعدادات الد₢¥  =قراءات العدادات اỽمیكانهیكیǑ (ҟ ¯ꭍرنهامج الشامل)+الاستھلاك الشھري  )BACالاستھلاك القانهونهي المفوتر (
) Gatewayلاقط الھوائيالمسبق(یتم جمعھ من خلال ال

شرح توضیحي 
ꭍ¯ فاتورة مصدر المیاه وفواتیر عدادات المشتركین   إذا ₢على سبیل المثɎ±:¬متماثلǑ  یجب أن تكون الفترة الزمنǑΚ لكل 

Ɏҟ أيیوم  31لمیاه  كانهت فترة التزودȑҟ ¯ꭍكانهون الأ یا Ǒوحتى  و ±ȑҟیا  Ǒ  كانهون الثانهي ₢¼¨ فواتیر المیاه یجب أن تكون
 .ǑΚ۷ꭍلنفس الفترة الز

جمع   المسبقاستخراج  أویمكن  الدفع  عدادات  ǑΚ۷ꭍ¹يلأPPWMقراءات  المعǑ۷Κفترة  خلال   ¯ꭍ ẇالھوائ لاقط 
Gateway   حیث یالفاصل الزمني لقراءقد یختلف  ؛ لكنҟ  المؤجل ¥₢ȑات عدادات ال  Ä قل  العدادات ₢ẇ أ تم قراءة بع

  ¯ꭍ31زء الاخر®ỽیتم قراءة ا ¯Κ» یوم ؛في¯ꭍ  ¯ꭍ أكثر ẇ₢ السابق وفي مثل ²ذه  إلىیوم . استنادا  31العدادات ±Ɏ¡الم
  ¸ یعرف   Ɏꭍ زود و²ذاÃالت فترة   ¥ꭍ الاستھلاك ỽلتتناسب   Ǒیجب تعدیل قیم  Ǒعن فرتعدیل  الحال  Ǒالناجم  ↂوقالكمیاɎ ↂ

في قراءة العدادات .الوقت 

تم اصدار  إذا لسبب آخر؛ ₢ẇ ²ذه الحالǑ  أونهتیجǑ مشكلẇ₢ Ǒ العداد  Ǒغیر مقاساستھلاكات  لھمقد یكون ²ناك ꭍشتركین  
على حجم الأسرة ..اÔỽ. أوالأشھر السابقɎ₢Ǒتورة ỽلمشتركین یجب تقدیر الاستھلاك ب۷اء على استھلاك 

كمیǑ المیاه المفوترة. اجمع كافة الاستھلاكات التي تم فوترتھا تحصل على 

³ قم بحساب الفاقد بتطبیق المعادلة المذكورة أعلاه .وعلی

والمناطق الفرعیǑ فیھا كما ²و ꭍوضح في الجدول أدنهاهPA1لى والأỽلمنطقة التجریبɎ¡ꭍǑΚ± على حسɎ¸ الفاقد 

12/2018والمɎ۷طق الفرعیǑ فیھا لشھر PA1لى و: حسɎ¸ الفاقد لمنطقǑ الȑراسة الأ2جدول

كمȑ ↂҟلمیاه المنطقة
)  3دة(مزوالم

ȑلمیاه 
المفوترة  

(م3 )

الفاقد 
(م3 )

تعدیل المیاه  
المفوترة للعدادات  

المتأخر قرائتھا 
(م3 )*

تعدیل  
الفاقد 
(م3 ) 

تعدیل الفاقد 
(%) 

 Ǒلم®ỽ31,126كمیة المیاه من وصلة ا
 Ǒالمزودة لخزانالكمی  Ǒومحط

30,326صباح الخیر ضخ

  Ǒقل(من وصلɎ۷ỽالفاقد في الخط ا
الجلمة حتى محطǑ ضخ صباح 

الخیر)
800 800 2.1% 

 PA127,36511,637 15,72811,193 16,17259.1%¨لى وȑ§ȑلمنطقة التجریبیة
Ǒ1-منطقة فرعی Ǒ۷طقꭍ ) ا± ضخ

24 Ǒ53.7 747 645 678 1,392714) صباح الخیر/ساع% 

Ǒ2-منطقة فرعی (الخیر ÆɎصب)2,42545.4 2,0682918 5,3433275% 
 %3,39545.8 3,2984016 7,4114113(خروبǑ) Ǒ-3منطقة فرعی

Ǒ4-منطقة فرعی(۷اصرةỽرع اɎ¤)13,2193535 9,6843614 9,60572.7% 
PA1 (2,961منطقة البساتین (خارج 
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التفاصیل    ¯ꭍ تعدیللمزید  اجراء   ǑΚالمشتركین  «ول كیف عدادات  قراءات   ẇ₢ الوقت فروقات  عن   Ǒالناجم  ↂɎΚیجب  الكم
الỽȑیل الرئیسي للفاقد.إلىالرجوع 



¯Κ۷لدیة جҟ ẇ₢ هɎΚت المɎꭍȑن إدارة خΚمشروع تحس

 Page  17               دلیل تقلیل الفاقد ( النسخǑالأساسیǑ /الموجزة)

NRW.أسبɎ¸ الفاقدالفصل الرابع 

4.1 .(ẇ§Ɏالفیزی) أسباب الفاقد الحقیقي
Áور التاǑΚỽ المسببات المختلفǑ للفاقد الحقیقي(فیزیائẇ) كما ستتضمن الأقسام القادمǑ شرحا¾ مفصلا¾ لھا . تستعرض ال

الحقیقي(الفیزیائي): أمثلǑ على مسببↂɎ الفاقد 

ȑلناقل   الخط  جسم  ا�تراء 
وصلة  من   ) الرئیسي 
  ¬£ محطة   وحتى  الجلمة 

صباح ȑلخیر)  

الخط  تركیباتصدأ وا�تراء قطع و 
�ا ف¯ منطقة البساتین)إیجاد( تم 

�ا ف¯ وسط  إیجادصدأ وا�تراء جسم الماسورة ( تم  
المدینة)

£غط عالي( بالقرب من  
البطیخة) دوار

ضغط عال¯( منطقة المخیم الجدید)  £-وط میاه عالیة 

0
1
2
3
4
5
6
7
8
9

10
11
12
13

3:00 PM 8:00 PM 1:00 AM 6:00 AM 11:00 AM 4:00 PM
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بشكل غیر صحیح موصول تسریب من خط  بطریↂǑ غیر صحیحة ملحوم میاه تسریب من خط

تسریب بسبب  عدم صیانهة المحابس بالشكل الصحیح.  فیضان خزان أحد مرافق  
ȑلمیاه

تسریب من المحابس ف¯  
منطقة صباح ȑلخیر 
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ỽ¦اب الفاقد الحǑҟǑي (الفیزیائي)  الشكل -11: أ

جدول -3: شرح تفصیلي §سباب تسریب خطوط المیاه 

العواملأسباب التسرب

 Ǒسوء نهوعی ẇ₢ Ǒالمواد المستخدم
والقطع اللازمǑ تصنیع أنهابیب المیاه 

   Ǒللصیانه

قوة تحمل غیر كا₢Κة( جسم الخط ،المرابط ، المحابس..الخ).  .1
.ꭍة عوامل التعریǑوɎضعف مق.2
سرعة تقدم عمر الخط . .3

وسوء  المواد  مع  التعامل  سوء 
التخزین

الحاق الضرر أثناء عملیǑ نهقل الخطوط وملحقاتھا. .1
سوء التخزین والتكدیس. .2
في جسم الخط الخارجي وتقشیر طلاء الخط.  الحاق الضرر.3
تشقق  الخطوط  أثناء تحمیلھا وتكدیسھا ҟشكل عشوائي. .4
5. .Ǒغیر ملائم  ǑΚ¤Κҟ عة من وجود  ظروفҟɎ۷ỽتأثیرات الطقس ا
.¨Ɏ۷فھا المختلفة والقطع التابعة لھاالخطوط بأالخلط بین .6

 ¯Κ۷Κالح ȑقҟẇǑا-
¯₢ҟ۷ٞ ۷ẇǑا) ɍ ٬مث

 Ꞓҟسҟت أسҟ٬سر۷بǑا ȑقҟẇلǑ
¯Κ۷Κالح(

 ¯Κ۷جΚ Ǒف ¯ΚȑتҟΚ
 ẇ₢ٞɍΚلدΚ ٬ ɍ Κل

ẇ₢جȑꞒɍ وΚل

 ȑȑلضΚ قꞒلحΚ
٬ Κلم₢Ꞓه من  ٬و ɍ ب

ȑ٬ف ثꞒلث  قبِل 

 ẇ₢سو̄ نهوع
ΚلموΚد 

  ẇدمɍ Κلمست

عدم كفꞒ¯ة 
 ẇنهꞒ₢لصΚ تꞒ₢ٞعم

 Ǒلمنهفذة ونهقص فΚ
٬ع وΚلادوΚت  Κلق

 ẇللا۷مΚتΚدꞒلإجھΚ
Ꞓ٬ت  وΚلضغو

 ẇعن حرك ẇتجꞒلنهΚ
ى  ٞ ΚلمركبꞒت ع

ȑ٬₢ق Κل

٬ Κلم₢Ꞓه  ضغو
ΚلعꞒل₢ẇ و تشكل 
 ẇقȑ٬ ظȑҟꞒة Κلم
 ẇ₢ئꞒلمΚWater	
Hammer

 ẇ₢ȑلبشΚ ¯Ꞓ٬ ɍلأΚ
ȑɍ₢ب ΚلنهꞒتج  وΚلت

من ΚلاعمꞒل 
ẇب₢ȑلقΚ ẇ₢ئꞒلانهشΚ

سو̄ Κلتصمیم 
ɍΚت₢Κ ȑꞒلموΚد (

وΚلأحجام 
٬ ₢٬ ɍ )وΚلت
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العواملأسباب التسرب

¥ تمدید غیر ꭍلائمة واستخدام   ظرو
 ↂɎΚ۷التق .Ǒالخاطئ

.لخطوط المیاهالتمدید الصحیحǑبإجراءاتعدم الالتزام .1
¬( السمسمیǑ ، الرمل ..) الموجودة تحت الخط..2 عدم ملائمǑ طبقة الاسا
. اỽ°¯ یحتوي على انهابیب المیاهخندق الانهزلاق جوانهب .3
التمدید.عملیǑ بعد أسفل الخطالتربǑ±بوط .4
نهوعیة  المواد المستخẇ₢ Ǒꭍȑ الردم (الطمم).رداءة.5
6. )²ꭍȑ إلىلطبقↂɎ الطمم ، مما یؤدي Compacting)عدم ملائمة عملیǑ ال

. Ǒطبقات المواد المستخدم ẇ₢ بوط تدریجي±
على الخنادق التي تحتوي انهابیب المیاه  نهتیجة ا±مال ضغوطꭍ ↂɎفرطǑوجود .7

اثناء مرحلة التصمیم . الجز¢ↂɎΚ ±ذه
. قوى  ضغط على جسم  الخط نهتیجǑ طبقات الطمم  وجود .8
خلل في جودة المواد المستخẇ₢ Ǒꭍȑ عملیة تركیب  .9

. ȑ¯ العاملẇ₢ Ǒ  تمدید الخط یقلǑ خبرة الأ.10
 Ǒروف الت¹زود ونهوعی¦  Ǒعدم ملائم

المیاه
1.Ǒیاه عالیꭍ ↂɎضغوط
2. ǑΚ¢Ɏظا±رة المطرقة المWater hammer
3..Ǒعوامل التعری
السریع في درجة حرارة الماء. التغیر .4
.ھاإصلاحا±مال التسریبات القائمǑ وعدم .5

الظروف البΚ¤Κة المختلفة وتأثیر±ا 
ةدعلى الخطوط الممد

.الناتج عن حركǑ السیرطضغالزیادة .1
·ركǑ التربة حول الخط (تجمید ـ اضطرابↂɎ ..الخ) .2
3. Ǒظا±رة تآكل الترب.(الردم Ǒتآكل طبق)
الحرارة .تغیر درجات .4

ꭍ¯ إأعمالاثر وجود  نهشا¢Κة بالقرب 
ثار الكوارث الطبیعǑ .¿الخط و

نهشائیة القریبǑ .الإعمɎ¶ضرار عرضیة نهاجمة عن الأأ.1
¡ التربة  ، .2 الأضرار الناجمة عن الكوارث الطبیعΚة مثل الفیضانهات ، انهزلا

 .Ǒالھزات الارضی

4.2 ² أسباب ȑلفاقد التجار

المرفقة أدنهاه نهموذجا عن الأسبɎ¾ الرئیسیỽ Ǒلفاقد التجاري:تÃظھر الصور 

ỽ¦اب الفاقد  ² أمثلة على أ :التجار

وصلة غیر قانهونهیǑ (تم 
ꭍ¯ قبل  ازالة العداد

) المشترك

 Ǒوصلة غیر قانهونهی
( وصلة تحت الأرض قبل 

العداد) 

  Ǒوصلة غیر قانهونهیة(وصل
قبل العداد) 

مقروء(عدم طل غیر عداد مع
)دقẇ₢ Ǒ القراءة
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12²-الشكل  : أسباب الفاقد التجار

أسباب الاستھلاك القانهونهي غیر المفوتر 4.3

استخدامات  Ǒلتلبی  Ǒالبلدی ꭍیاه  تسخیر   Ǒنهتیج المفوتر  القانهونهي غیر  ꭍثل  واحتیاجاتیتشكل الاستھلاك  وبشكلɎ´ꭍ Çنهي   Ǒ۷Κمع
·´م  إل® یف خطوط الصرف الصحي وما  ، وسقي الحدائق العꭍɎة، وتنظإطفاء الحریقتوفیر میاه   ²ỽÄ . بشكلÇ عام  یكون 

صغیر المفوتر  القانهونهي غیر  للفاقد  وبالتالي  جداÉ الاستھلاك   Éرئیسیا  ÉɎ-سبÃꭍ یÃعد   ©NRW مؤسساتỽا تزوید   ¶Ɏ·  ẇ₢ إلاÊ
ǑوالدیالحكومیǑΚ۷  .بشكل مجانهي

میاه الاطفا¢ǑΚ :أحد أ±م الاستخدامↂɎ المÃس--ة للاستھلاك القانهونهي غیر المÃفوتر

غ₢Κ- ȑلفꞒقد ΚلتجȑꞒي 
ȑҟꞒلظΚ

ǑنهونهꞒلقΚ ȑ₢لاستھلاك غΚ
وصلات غ۷ر قҟنهونه۷ة-

شبك اǑعȑاȑ مبҟشرة مع الخط
-ȑاȑعǑҟ٬لاعب بǑا

Κ ¯Ꞓ٬لفوتȑة ɍ ΚلتعꞒمل مع ΚلقΚ̄Κȑت و أ
)منهخẇضة(قراءة خҟط₢ة

ɍ اΚǑراءات ҟخطأ ف¯ ادخ

تقد₢Κ ȑلاستھلاك غ₢Κ ȑلمُقꞒس
-ȑاȑع ȑم وجوȑع

-ȑاȑعɍ معط

عدم دقẇ عدΚد Κلمشتȑك
-ɍ ɍ من (قȑ۷ ا٬Ǒسج۷ قراءة اǑعȑاȑ أق

)اΚǑراءة الحΚ۷Κة
قراءة خҟط₢ة-
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.  طرق تقلیل الفاقد    الفصل الخامس

5.1ȑ الفاقد لمنھج العملي لتقلیل نهسبةNRW

 District metering( انهشاء مناطق القیاس لتقلیل نهسبǑ الفاقد من خلال المتبعیوضح Ãꭍلخص المنھج العملي 13-الشكل 
area(DMA.

DMAsالمنھج العملي لتقلیل نهسبǑ الفاقد عن طریق انهشاء مناط£ القیاس: 13-الشكل

Íأنهھا التأثیر على مخرجات المنھج    ¯ꭍ £ المنھج العملي المذكور سابقاꭍ ¯ꭍ ȑÃҟ © Éراعاة العدیꭍ ȑ¯ العوامل التي  و خلال تطبی
بشكل مفصل في الأقسام القادمǑ . لھا وɎ تنالمتبع ؛ ل°²ỽ سیتم 

أسالیب تقلیل ȑلفاقد الحقیقي (الفیزیائي) 5.2

(1)	 	
٬ق 	, Ꞓتصمیم منه

Κلق₢Ꞓس 
DMAsȑꞒ₢تɍΚو

حدودꞒҟ ¡ تحد₢ث قꞒعدة 
ب₢ꞒنهꞒت Κلمشترك₢ن 

CDS تꞒنهꞒ₢تحد₢ث ب ¡
 ẇلشبكΚ

(2)	
٬ق Κلق₢Ꞓس  Ꞓمنه ¯ꞒنهشΚDMA تꞒ٬ ¡ ق₢Ꞓس ضغو

 ٬ ɍدام سꞒعꞒت Κلضغ Κلم₢Ꞓه فΚ Ǒلشبكẇ بꞒست
data	loggers

(3)	
حسꞒب نهسبΚ ẇلفꞒقد

(4)	 	
 ǑئꞒلمΚ لنهظامΚ تꞒلمكونه Ǒلع₢نهΚ لفحصΚ
 ẇ₢نهΚلم₢دΚ ¢لمسوΚ لمُستھدف¡تنهف₢ذΚ

 ẇ₢نهونهꞒلقΚ ȑ₢لوصلات غΚ دꞒلإ₢ج ẇللا۷مΚ
وفحص دقẇ عدΚدΚت Κلمشترك₢ن

(5)	
 ǑلسمعΚ £لمسΚ
 Ꞓدام عصɍ بꞒست
Κلسمع ¡تنهف₢ذ كل 

	stepمن فحص Κل
test	  لΚوstop-

cock

(6)	
¤صلا¢ Κلتسȑ₢بꞒت .

¡ ΚستبدΚل عدΚدΚت 
Κلمشترك₢ن وفصل 

 ȑ₢لوصلات غΚ
 ẇ₢نهونهꞒلقΚ

(7)	
٬وΚت  ɍ فحص كفꞒ¯ة Κل
 ẇب نهسبꞒحس ¡ ẇبقꞒلسΚ

ΚNRWلفꞒقد 

 ↂҟلفاقد عالȑ ↂ¦سΚ µلȑف¯ حا® لا ز

 ↂǑ
نط

ȑلم
ↂҟ

تال
ȑل
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الخسائر الحقیقیǑ   إدارة:طرق ومبادئ 14-الشكل

ربع ꭍ-ادئ رئیسǑΚ كما ±و موضẇ₢ Ì الشكل أعلاه.أ إلى₢ẇ المیاه الفیزیائǑΚ أوǑالحقیقیالخسائر إدارةتÃصنف وسائل 

التصلیح المنفذة. أعمالسرعة وكفاءة 5.2.1

ب، ی، موقع التسر: وقت الابلاغ عن التسریبكمیات المیاه المفقودة والمÃصنفǑ كفاقد حقیقي Ɏҟلعوامل التالیǑ  تتأثر
.سرعة اỽتصلیح

 التسریبوقت الابلاغ عنÐالو. Ñقت من حدوث التسریب وحتى الإبلاغ عن
:التسریب. الوقت اللازم لتحدید موقع موقع التسریب
 الوقت المطلوب التصلیحوقت :Áالتسریبصلاح .

  Ǒإصلاحالتسریب: یجب  إصلاحسرع  Ê بأسرع وقت ممكن ±ȑ¥ ایجΚҟɎوكخطوة  التسریب  المستحسن وضع   ¯ꭍ  Ǒ
Á24التسریب في أقل من صلاح . Ǒساع

 حددة عندꭍ التسریبات. إصلاحاستخدام مواد ذات نهوعیة جیدة  واتباع خطة عمل

Current Annual 
Real Losses 

Speed and 
Quality of 
Repairs 

Pressure 
Management 

Active 
Leakage 
Control 

Pipeline and 
Assets 

Management
 Selection 
 Installation 
 Maintenance 
 Renewal 
 Replacement 

Unavoidable 
Annual Real 

Losses 

Potentially Recoverable 
Real Losses 

Economic 
Annual Real 

Losses 

وكفاءةرعǑ س
أعمال التصلیح  

المنفذة

إدارة
ضغوطات
المیاه في
Ǒالشبك

 ǑΚخسائر حقیق
ǑΚ¢Ɏأوفیزی Ǒسنوی

مكن تفادیھا یلأ

خسائر حقیقة أو فیزیائǑΚ یمكن  
 Ɏ±استرداد

التعامل مع  
التسریبات بشكل 

¶Ɏ¹فع

ȑلأص۷® و إدارة
  ↂخطوط الش¦ك

  مناسبỽالاختیار ا
۷ỽوع الخط. 

 . الخطوط ȑتمدی
 أعمالتنفیذ

الصɎΚنهة .
ȑدی´ خطوط ت

الشبكة . 
  ال الخطوطȑاستب

اỽمھترئة.  

الخسائر الحقیقیة أو 
 ǑΚỽɎللسنة الح ǑΚ¢الفیزیا

الجانهب المالي للخسائر  
   ǑΚ¢Ɏالحقیقیة أو الفیزی

Ǒالسنوی
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₢ẇ أونهفس المكان إما فيغیر جیدة ،فإن مزیداÉ من التسریبات ستحÀȑ في المستقبل  التصلیحعملǑΚ كانهت كفاءة  إذا
الأسɎ¬ التي تغطي تحرك طبقǑ ب ویفي المساحǑ المحیطҟ Ǒمكان التسرضطرابات نهتΚ´ة الاوذلكɎلھرةوɎالمناطق المج

الخط الذي یحتوي على التسریب .
 ¯Κ۷م Ǒنهتیجة التأخیر ف Κسارتھҟ التسریبإصلاحعلى كمیات المیاه التي یتم

الساعǑ  /لتر500بمعدل لنفرض وجود تسریب متوسط الحجم
عن  إذا ẇ۷تأخر الطاقم الف Òحسب كالتالي   إصلاÃالمیاه المفقودة ت ǑΚكم Èª₢ 24× 500التسریب لمدة یوم =

الیوم/لتر12000

أیكان التأخیر لمدة ثلاث إذا ẇالمیاه المفقودة كما یل ǑΚحسب كمÃلتر 36000=3×12000ام ؛ ت

یوم. /3م25التسریب ±نا ҟمعدل ɎÂꭍ¶ آخر؛ 

التسریب على كمیة المیاه المفقودة  إصلاحالتأخیر في وقت : آثر 15-الشكل

التصلیح المُنفذة؟؟أعمالطّور من سرعة وكفاءة كیف نهُ 

Ǒسیاس أعمالولإجراءاتواضحǑ  وضع 
تصلیح التسرب. 

  °Κبشكل أعمالتنف التقاریر  واعداد   ÌΚالتصل
منظم  . 

. Ǒتوفیر المعدات والمواد اللازم

. توفیر التمویل الكافي

  معوضعɎ یر  یɎΚللعمل واخت  Ǒ-مناس Ǒالمواد بدق ر مواصفات 
دي العاملǑ.یوتوفیر الأ

ة والإΚ۷دارةالتزام الطواقم الف .

الإ Ǒالتصلیح . شراف على عملی

5.2.2 . التعامل مع التسریبات بشكل فعا̄
 التسرب.  ظا±رب یتسرأيالكشف المنتظم عن Ǒ۷طقꭍ ẇ₢

  مسح الكشف °Κ¹ عن التسریب ا©تنفȑÃꭍرجى الإشارة  بر.رضي بشكل منتظم وÃالتفاصیل ی ¯ꭍ "دلیل الكشف إلىلمزید 
عن التسریب الارضي" و"معدات وادوات الكشف ع¯ التسریب الارضي".  

یوم2 ҟیر فǑ إصلاح التسربكمیة Ɏلمیاه المفقودة نهتیجة Ɏلتأ
3م�50يلمدة یومان

ҟیر فǑ إصلاح التسربكمیة Ɏلمیاه المفقودة نهتیجة Ɏلتأ
3م175أیام �ي 7لمدة 

ҟیر فǑ إصلاح التسربكمیة Ɏلمیاه المفقودة نهتیجة Ɏلتأ
3م350یوم �ي 14لمدة 

أیام7

یوم14

3م /
وم  

ی
3م /

وم  
ی

3م /
وم  

ی

¡ Ɏلتصلیح و¢

 ¡ Ɏلتصلیحو¢

¡ Ɏلتصلیح و¢
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۷تظمꭍ بشكل £ ₢Ɏ۷ꭍ ẇطق القیاس  )MNFدنهى للتد₢£ اللیلي (ومتابعة المعدل الأÃꭍراقب۷Ãꭍ Ǒحنیات  الضµط والتدف
DMAs التي تتمتعҟتواصل (زود تꭍ 24میاه Ñام ) ؛ أی7/ساع₢ Ǒالمیاه ملاحظ £ أووجود ارتفاع مفاجئ لتدف
¯ یتطلب اجراء مسح للمنطقÊ Ǒ الأمر الذالمنطقǑ ط خطوني وجود تسریب في أحد قد تعالضغط في قیمانهخفاض 

استخدام غیر قانهونهي. أوتسرب ممكن أيلكشف 

الأصول وخطوط الشبكة . إدارة5.2.3
.. Ǒالجیدة .لا تختار المواد ذات الجودة السیئ Ǒالشراء قم باختیار المواسیر والقطع ذات النوعی Ǒعند عملی

لتمدید وربط الخطوط والقطع .المعتمدة المعاییرتبع المواصفات وقم بتمدید وربط الخطوط بالشكل الصحیح وا

. . بشكل ملائم Ǒالصیانه Ǒنهفذ عملی

 تجدید فترة استخدام الأصول والخطوط Êإذا Ǒمست امكانهیÃỽاستخدامھɎẇعد انهتھاء عمر±ا الانهتاجҟ.

 بشكل متكرر ↂɎاستبدل الاصول التي تنتھي فترة استخدامھا .أواستبدل الخطوط التي تتعرض للتسریب
ȑ§  للتسریبات بشكل متكرر؟؟؟أيكیف تعرف  جزء من شبكة المیاه یتع

ꭍ« ال  إصلاحیÃساعد الاحتفاظ بتقاریر   منطقꭍ Ǒوقع اكثرعلى سھولǑ تحدید   GISنهقاط التسرب ومتҟɎعǑ تسجیلھا على ҟرنها
 Éلاحقا . ↂوجود تسریبا ¯ꭍ .ÉɎ عن بلدیة جنین توضیحÉ©ɎÂꭍΚ التسریب إصلاح¶ فصل وɎسیتنتعانهي خطوطھا 

¬غوطات المیاه في الشبكة إدارة5.2.4
. Éعلى قیم الضغط ضمن المعدل الطبیعي ؛ وفقا ¦Ɏلمعالحف Ɏیر ی ǑΚ۷Κعدل الضغط المتریسلطة المیاه الفلسطꭍ واعتبر Ò

 ¯Κҟ)2-6(بار  .Éمقبولا

.من المیاه ولنإذا ǑΚ₢یحصل المشتركین على حصة كا ¯ỽÊ Éالخزانهات إلىتصل المیاه كان الضغط منخفضا
ات المتكونهǑ من طابقین ₢أكثر. یɎسطح اỽ-۷أوضوعǑ على الم

.إذا Éمعدل التسریبات في الخطوط سیرتفع. كان الضغط مرتفع جدا Èª₢ Ê
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مناطق الدراسǑ  أحدضغط والوضع الفعلي ỽقیم الضغط في:معȑ¶ تقریبي ỽقیم ال 16-الشكل 

ضغوط المیاه في الشبكǑ إدارةطرق 

  الضغطتقسیم مناطق- ẇ₢ اهΚالم ↂɎلإبقاء قیم ضغوط Ǒوالمنخفض ǑΚỽللضغوط العا Ǒ۷فصلꭍ £انهشاء مناط
الشبكة ضمن المعدل الطبیعي. 

 خففات تركیبꭍالضغطPRVsالمیاه Ǒعلى خطوط شبكÐ ضغطالعلى تقلیل  قیم تساعدȑҟ ẇ₢ة التدفق یا
)downstream pressure (إلى.Ǒالقیم المطلوب

  خزانهاستخدامↂɎالضغط (خفیفتBreak-pressure tanks Ð BPTs  الحجم Κµرة   ̈ↂو±ي خزانها  (
Ɏꭍ یعادل قیمة الضµط الجوي. أي0ط فیھا یكون الضغ

زیادة حجم  أقطار- اختیار الحجم المناسب لأنهابیب خطوط التوزیعҟ السھل ¯ꭍ Ì-صÃی Ê المواسیر الصغیرة
وجود ضغط عا¶Ç لدفع المیاه  إلىذلك نهحتاÔ الحفاظ على قیم الضغط ضمن المعدل المطلوب .على خلاف 

وجود ضµط عا¶Ç جداẇ₢ É خطوط المناط£ التي تقع قبل إل®الأمر اỽ°¯ یؤدي  Êداخل الأنهابیب الصغیرة  
المنطقǑ التي تحتوي على خطوط ¨غیرة.  

  الدافعاختیار الحجم المناسب ↂɎللمضخ)Ǒbooster pumps  (Ð ذه المضخات± ¯ꭍ استخدام الحجم اỽكبیر 
تولید ضغط عا¶Ç في اỽشبكǑ .إلى( Äات القدرة العاΚỽة) یؤدي 

.یÃوضح المثال التاẇỽ وجود ضغط عا¶Ç في شبكǑ میاه بلدیة جنین

بار 8اكثر من 
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:أمثلǑ على الضغط المرتفع في خطوط الشبكǑ  17-الشكل

: ɎÂꭍ¶ على الضغط العالي(مخرج مضخÒɎ-¨ Ǒ الخیر ₢ẇ جنین) 18-الشكل 
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: أسباب التسریب وطرق تقلیلÑ 4جدول 

S.N.یسیة سبب التسریب-ȑالتسریبصلاح®الطریقة ال
كفاءة ضعف التركیب وكفاءة سوء  1

دي العاملǑ یالأ
یر محددة للعملیɎوضع مع-
العمل.إدارةوطرق تحسین جودة -
مناسب. Íراف بشكلÇ تنفیذ الإ-

2 Ǒسیئ Ǒواصفاتھا  -استخدام مواد ذات نهوعیꭍ استخدام المواد التي تطابق) Ǒالمواد المستخدم Ǒالتحكم بنوعی
). PWAیر سلطǑ المیاه الفلسطǑΚ۷Κ ی Ɏمع تعلیمات ومع

المستخدمة  قبل النقل السيء للمواد  3
عملیǑ التركیب

Κỽ¯.وɎرفع وعي موظفي الدائرة  والمق-

4  Óشكل الخاطỽɎҟ في العمل.المعاییرتحسین جودة -وضع الطمم ǑتبعÃالم
بشكلÇ مناسب. تنفΚ° الاشراف-

وخطط مناسبǑ عدم توفر جدول 5
 Ǒالصیانه ↂɎلعملی

- . Ǒالصیانه ↂɎاتباع نهظام معین لجدولة عملی
استخدام كتیبات خǑ̈Ɏ بعملیات الصیانهة والتشغیل.-

/الظروف الجویǑ مثل الطقس البارد 6
الماطر

مراعاة تركیب الخطوط على عمق كافي. -
التجمد. أوꭍ Ǒ¯ اỽصقیع یɎاتخاذ اجراءات الحم-

ↂɎ(الا±تزازات) و حمولǑ  الاضطراب 7
المؤثرة على الطریق المركبات 

مراعاة تركیب الخطوط على عمق كافي. -
) (thrust blocksالخرسانهیǑ  تث-Κ»استخدام كتل ال-

داخلیǑ ) مثل بطانهǑ الملاط /Äات بطانهǑ (خارجیǑ عازلǑ  استخدام خطوط -Corrosionالتآكل  8
الاسمنتي.  

Ǒꭍ عاỽ ǑΚỽلتآكل .و Ɏاستخدام قطع وأنهابیب تتمتع بمق-
للتآكل .Ǒꭍ وɎاستخدام مواد مق-

تقلیل الضغط .-العالي جدا الضغط  9
» الضغط./استقرار- Κ-تث

10 ẇ₢ Ǒالضغط وحدوث التغیرات المفاجئ
 ) ǑΚ¢الما Ǒرة المطرق±Ɏ¦water 

hammer (

التشغیل السلیم للمضخↂɎ والمحابس.-
 surgeلقیم الضغطة من الارتفاعↂɎ المفاجئǑیɎاستخدام جھاز الوق-

protection 
ºام الت¹زود المستمر. إلىالتحول - نه
افضل لشبكة توزیع المیاه.إدارة-

11 Ǒي خطوط الشبك₢ Ǒأضرار داخلی
نهاجمǑ عن وجود ±واء في الخط بسبب  

تزوید المیاه بشكل متقطع 

تقلیل فترات التزود المتقطع.-
ºام الت¹زود المستمر. إلىالتحول - نه

التسریب وطرق تقلیل كل نهوع : أنهواع 5جدول 

نهوع التسریب 

(التسریب  التسریب السطحي
(Ñالمبلغ عن

) underground leakage(التسریب الأرضي

ه   إیجادأرضي یمكن تسریب 
Background leakage 

لیس من السھلتسریب أرضي
ه إیجاد

الصفات Ɏلر-یسیة 
یظھر على السطح ، ویتم التبلیغ 

ẇΚ۷₢ أوعنھ من قبل المواطنین 
اȑỽائرة. 

© یظھر على السطح ؛لكن  
یمكن الكشف عنɎҟ Ñستخدام 

Ǒ  الاجھزة والمعدات التقلیدی
ỽلكشف عن التسریب مثل  

. الأرضيالمایكرفون

لا یظھر على السطح ؛لكن لا یمك¯ 
الكشف عنɎҟ Ñستخدام الاجھزة 

دیỽ Ǒلكشف عن  والمعدات التقلی
التسریب . 

تقلیل الضغط.-تقلیل الضغط.-تقلیل الضغط.-£رق تقلیل التسریب  
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استبدال الخط الذي  -
یحتوي على التسریب. 

- Ǒتحسین  سرعǑالإستجاب
.صلاحالإعماللأ

استبدال الخط الذي  -
یحتوي على التسریب. 

تقلیل عدد المرابط -
والقطع.

تنفیذ مسوح الكشف عن -
التسرب بشكل مكثف. 

استبدال الخط الذي یحتوي -
على التسریب.

تقلیل عدد المرابط والقطع.-

التسریبↂɎ الكبیرة مقابل التسریبات الصغیرة.

أوꭍ̄§ قبل المواΚ۷£¯ من السھل ملاحظتھا، وخطو£ المΚاه  قلیلة العدد ار¢ↂ¡Ɏ انهفجأوالحجم كبیرة التسریبات  عتبرت
تكون أكثر عدد̄ا ،كس ª«₢ ¤ ¬ỽ- ¯ꭍ التسریبات الصغیرةھا بسرعǑ. على العإصلاح، وɎҟلتẇỽɎ یتم المیاهمرافق موظفي 

Ɏꭍ یعادل أوأكثر بات الصغیرة تھدر یلذلك ، فإن التسرلمدة أطول. ونهتیجǑ̄ وغالبɎꭍ Ɏ̄ یتم إ±مالھا وتركھا دون تصلیح
. توزیع میاه رئیسيار خط كمیǑ المیاه التي ت¥در±ا التسریباↂ الكبیرة ꭍثل انهفج

.Ǒمقابل التدابیر التصحیحی Ǒالتدابیر الوقائی
نهوعی¯ ؛ التدابیر الوقاΚ³ة والتدابیر التصحیحیǑ. إلىب ی¶Ɏ̄ تقسیم طرق تقلیل التسرأییمكن 

الإجراءات تعمل¤ نع حدوث التسرب. على خلاف ذلك¤ ₢إن الإجراءات الوقǑΚ³Ɏ تمالمفا±یم المذكورةكما تدل 
ǑتقلعلىالتصحیحیΚالوققول أیضا̄  تنطبق فحوى و±ناالتسرب الذي حدث بالفعل. ل"Ɏخیر من العلاج" ی Ǒتدابیر  على
ꭍ ¡̄ȑ¯ العثور على التسریبات و وعلی½ ꭍ¯ ب. یالتسرالتقلیل من ҟ ǑΚ³Ɏبعد إصلاحالأفضل اتخاذ الإجراءات الوق Ɏ¥

حدوثھا بالفعل. 

5.3 ¯Κ۷طرق تق ҟẇ₢الخسائر التجا
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¸

الخسارة التجاریǑ بشكل فعال.إدارة: المكونهات الأربع لبرنهامج 19-الشكل 

تقلیل أخطاء العداد 5.3.1
الھدف عدادات المشتركین (-2عدادات مصادر المɎΚه(انهتاجیǑ) ¤-1نهوعین :إلىتÃصنف العدادات ÂΚ¢ ¯ꭍ غرض  الاستخدام  .

). اتیرادمنھا جني الإ

ª تكون نهسبǑ الخطأ ₢ẇ قراءتھا ضمن حدود المعدل المقبول  یجب أن تتمتع العدادات بمختلف أنهواع¥Ɏ  بظروف عمل مناسبǑ وأ
%  .5والذي یكون عادة̄ 

اجراءات تقلیل أخطاء العداد 

اختیار.Ǒصنف العدادات الأكثر دق
 صنع . تركیب العداد بالشكل والموقع الصحیح ووفقا̄ لتعلیماتÃالم
كبیر جدا̄ ولا صغیر جدا̄.-اختیار الحجم المناسب للعداد ¡
.Ǒالمناسب ǑطریقỽɎҟ ½ỽاد واستبداȑالع Ǒصیانه
  العداد بشكل دوري واستبدال العداد Ǒود المعدل المقبول والذي  تجاوزتإذافحص دقȑ¢ ½Κ₢ الخطأ Ǒنهسب

%.5یكون عادة 
 بأجزائ½اختیار نهوع عداد یصعب التلاعب.

كانهت عدادات مصادر المیاه  غیر دقΚقة ؟ إذایحدث ذاام

¯Κ۷قǑ نȑ دҟدẇ₢ҟ ٞ ɍ٬خط
:¯Ꞓخ

ٞ ҟ₢بشرΚة ȑن  ɍلأخطҟ ¯Κ۷قǑ
:¯Ꞓخ

ٞ ҟ₢حɍسوبΚة  ɍلأخطҟ ¯Κ۷قǑ
:¯Ꞓن خȑ

ɍجنهبھǑ مكنΚ ة لاΚرɍجǑ ئرɍخس

. Κ̄̄۷لΚ Ǒق  ̄ȑ ҟẇ₢Κا
Κ̄̄۷لΚ ٞ ɍ إص
٬ Κ̄Κ̄۷لΚ ꞒΚ̄ҟẇسΚ

 Ǒزمɍ ٬ Κل ȑیҟا ẇ̄لΚ ءΚȑ اج
للموظفین .

. مح̄¯ة Ꞓعم ȑ وضع م۷ایی
يȑ و  ̄Ꞓشكҟ ȑ ȑی ΚعΚ Κ̄̄لẇقا
.قیق ẇ̄لΚ

 قیق ẇ̄لΚ
لفحصΚ
.لیوميΚ ꞒحلیẇلΚ
.مجΚȑ ҟلΚ یث ẇح̄

Ǒقҟ ¯Κ۷₢وصꞒت غΚر ҟ₢قɍنهونهΚة 
:¯Ꞓن خȑ تɍسرق₢ҟو 

طنهینΚلموΚ ثقیفẇ.
 ̄ض Ǒ٬ قانهونهی ΚءΚȑ ẇΚ₢اذ إج

.Κلمخالفین
ىȑ ₢Κ ٬ ΚءΚȑ ẇΚ₢اذ Κج

 Ǒیȑ Κ ȑلتجا Κلخسائ
ǑلحالیΚ
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 Ǒالمیاه الداخل ↂإلىخطأ في حساب كمیا) ǑالشبكSIV.(
 الفاقد Ǒخطأ في حساب نهسبNRW.
والعكس  أإذا ↂɎستدفع ¾من ±ذه الكمی Ǒالبلدی ª«₢· زودةÃالم Ǒالحقیقی ↂɎالكمی ¯ꭍ ظھرت العدادات قراءات  أكثر

صحیح. 

كانهت عدادات المشتركین غیر دقΚقة ؟ إذایحدث ذاام

ل العداد كمیات  إذاÇالعداد.  أسج Ɏ¥ستخسر ثمن كمیات المیاه التي لم یسجل Ǒالبلدی ª«₢· الاستھلاك الفعلي ¯ꭍ قل
ل العداد كمیات  إذاÇجلت علی½  أسجÃالمشترك سیخسر ¾من كمیات المیاه التي س ª«₢· الاستھلاك الفعلي ¯ꭍ كثر

 .Ɏ¥ولم یستھلك

�و الوضع الحالي في بلدیة جنین ؟ما

  یاهꭍ ↂɎتسجیل كمی (Ê ꭍ¯ كمیات  اظھر عداد أحȑ مصادر المیاه اỽمزودة ỽبلدیǑ جنین(بئر خا Ì¶ỽ  أكثر  ا
الفعلي ، ₢Κ¢ ẇ¯ لم یتم فحص عدادات المصادر الأخرى. 

  ẇ₢ الدفع المسبق المیكانهΚكیҟ Ǒعدادات  البدء Ɏҟستبدال عدادات المشتركین  لى ؛تم والأالمنطقǑ التجریبیǑقبل 
ومنخفضǑ على ¢ȑ السواء  أتسجیل قراءات عاǑΚỽ  نهتا³¿ الفحصاظھرتودادات المیكانهیكیǑ ·دقة العفحص  
صفرا̄. تساوي تأثیر±ا  كانهت ꭍحصلǑ ،لكن 

ÍꭍجلǑ اỽدفع ¢جمیỽ Ǒلعدادات  بدأت بلدیǑ جنɎҟ ¯Κستخدام أنهوع عدادات میاه جدیدة و±ي عدادات   ̄ɎΚỽɎ¢(Ǒالتقلیدی (العدادات 
نهوع التراسونهیك .وبشكلÎ عª«₢ ÀɎ دقǑ العدادات المستخꭍȑة جیدة. ꭍ¯ وعدادات اỽدفع المسبق 

تقΚ۷¯ الأخطاء البشریة 5.3.2
  ẇ₢ الخسائریرجع السبب ¯ꭍ الأخطاء المرتكبǑ أ¾Ɏ۷¸ عملیǑ القراءة وخطواↂ الفوترة ؛ویعزى -ỽ¬  إلىالتجاریǑ  جزء كبیر 

¡إلى واستخدامضعفتÃقتصر فقط على  عدة اسباب   Ɏتكنولوجیỽا¯Κالمشترك قاعدة بیانهات  وأخطاعدم تحدیث   Ǒالقدیم ¸
العدادات.  بعض قارئي سباب لتشمل الممارسات الاحتیاΚỽة من جانهبتتوسع الأقدمعالجǑ البیانهات في المكتب بل

:، یجب اتخاذ الإجراءات التالیةҟالبشرẇلتقلΚ¯ الاخطاء
• ¯Κولفوترة العدادات واعلى قراءةتدریب الموظفǑالجبای.
.الجبایǑیر عمل ꭍحددة لكل من قراءة العدادات والفوترة ویɎوضع مع •
.بشكل دوريإعداد التقاریر •
.بشكل دوريتدقیق القراءات  •

�ي الطرق المتبعة لتقلیل الاخطاء البشرҟẇ في بلدیة جنین؟ ما 

 ) Ǒالفوترة المحمول ÀɎ¦ ¢ÂΚ یتم تقلیل البشريالخطأ¢دوثꭍ¯ ₢رصǑیقلل  الذي  · الأمر)MBSإدخال نه
عملیǑ إدخال البیانهات بشكل یدوي.

· ̄ɎΚỽɎ¢  ستقبلا̄ سیتم  و¤  مسبقات الدفع العداد یستخدم ثلث المشتركینꭍ  جمیعỽ تركیب عدادات الدفع المسبق
سیتم القضاء  ¶Ɏ̄  أیالدفع تلقɎ̄Κ³Ɏ وسیتم تسجیل Κҟانهات الاستھلاك ومن خلال ±ذا النظام  ₢¤  المشتركین تقریبا̄ 

ارتكاب الاخطɎ¸ الیدویǑ.على فرص

.تقلΚ¯ الأخطاء الحاسوبیة5.3.3
الحدیثҟ Ǒأنهھا  تمتاز   الكمبΚوتر  تزال جودة مخرجاتأقل عرǑǞ أجھزة   ¡ على بشكل أساسي  تعتمدالعملللخطأ ؛وỽكن 
  Ǒوبالتالي ¤  نهوعی .Ǒالمستخدم ¿ꭍ .  بمیزة الفحص المتقاطع ویصعب التلاعب ₢Κ½یجب استخدام نهظÀɎ ₢وترة موثوق یتحلىالبرا

مضمǑ۷ یمكن¥Ɏ تحدید الأخطɎ¸ المحتملꭍ ẇ₢ Ǒعالجة البیانهات والإبلاغ عنھا  على وظائف تحلیل الحدیثǑحتوي برامج الفوترة ت
 .Ɏ¥۷ꭍ لتحققỽ
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تقلیل الوصلات غیر اỽقانهونهیة والسرقات 5.3.4
ǑΚالمیاه بشكل كبیر على تؤثر الوصلات غیر القانهونه ↂɎاتإیرادوسرق¯ꭍ ǑالبلدیǑالمیاه .خدم

كیف نهقلل الوصلات غیر القانهونهΚة وسرقات المیاه؟  

 تسلط الضوء على  و توعتنظیم حملات ǑمسیɎشكل غیر قانهونهي ووҟ استخدام المیاه Ñҟالعقو  ẇ₢ Ǒالمفروض ↂɎ
¢Ä ǑỽɎبطھا .

  خلال الوصلات  البحث عن ¯ꭍ وتقلیلھا Ǒزل المشتركین  غیر القانهونهیɎ۷ꭍ بزیارة Ǒالمتمثل ǑانهیȑΚالمسوحات الم
. الوصلات غیر القانهونهیɎ¥۷ꭍ Ǒیجادوالكشف عن وصلاتھم لإ

الوتحفیزتشجیع ¯Κالوصلات على الإبلاغ عن مواطنǑΚوالسرقات.غیر القانهونه
 Ǒمطالب Ɏ¥Κ₢ ½السرقة المشتب ↂ¡قارئي العدادات بالإبلاغ عن حاɎ¥أثناء كل عملیة قراءة . والتي یتم ملاحظت
 Ǒاستخدام عداداتمشكلة التلاعب بالعدادات من خلال معالجɎ¥یصعب العبث باجزائ .
لللوصلاتفحص العدادات وا ǑΚỽمشتركین المنز ¯Κ±الذین والمشبو Ǒسح القراءات استھلاكھم صفرقیمꭍ)

(Ǒالصفری.
 الخاصة لإاعدم السماح باستخدام محطات Ǒالحریق بشكل غیر قانهونهيطفاء لتعبئ.
ỽ نهظام الفوترةبیانهات المراجعة والفحص الدوريǑ±المشبو ↂɎوفحص الاست¥لاك) Ǒالدفع  بالنسب ẇلمشترك

¡ستھلاك منالمسبق یجب ال ꭍ¯ نهمط ا . )  Gatewayال نهظام خلال تحقق 
  ½قارئي العدادات المشتب Ǒمراقب  Àȑعلى ع Ê نهفس  تعیین  ҟھم و اتباع سیاسǑ تدویر قارئي العدادات مع الحر

.دائما̄ قارئ ỽنفس المنطقǑال
المشتركین  علىالعقوبات  قصىأقاعیا  ¯ꭍ لغیر±م   ¡ مثا القانهونهیỽ · Ǒیكونهوا  غیر   ↂɎأصحاب الاستخدام

المخالفین.
الاستخدام غیر القانهونهي والسرقات نهشر ↂ¡Ɏ¢دون الكشف عن الاسم) (.
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.NRWلتقلیل الفاقد رئیسیǑدوات الوالأالأجھزةالفصل السادس

. NRWلتقلیل الفاقد رئیسیǑ لتالي  الأجھزة والأدوات الالفصل ال وɎیتن

). pipe locatorجھاز تحدید موقع الخطوط (6.1

 Ǒلتحدید موقع الخطوط المعدنهی ´Ɏیستخدم الجھMetallic pipe.تحت الأرض

 )ǑΚتحدید موقع الخطوط المعدنه ´ɎجھMetallic pipe 
locator (

طریقǑ استخدام جھɎ´ تحدید مواقع الخطوط 
 )ǑالمعدنهیMetallic pipe locator(

6.2 .  £¤¥ỽاس اΚأج¢¨§ ق
 .(Ǒداخلی ↂɎساعات ضغط تحتوي على حساس)الضغط ↂ¡غط ومحو¶ỽ وتشمل ساعات قیاس ا

 ǑساعAnalogueقیاس الضغطỽ
(ساعↂɎ الضغط التقلیدیǑ"الزئبق")

قیاس  ỽساعة الرقمیǑ ال
 Digital(الضغط

pressure gauge (

ỽ¶غط والتدفق  مع  Ɏ۷ئي المÃخرج ¾مسجل ا
 ǑΚحساسات داخل

Dual channel flow and pressure 
logger  with internal pressure sen-

sor

)Flow Measurementأجھزة قΚاس التدف© (6.3
)  Ǒالمیكانهیكی الجملة  عدادات   :  ¯ꭍ كلا  (bulk meters (mechanical)تتضمن  الألتراسونهیك  وعدادات   (ultrasonic  (

) Ǒوعدادات التدفق الالكترومغناطیسیelectromagnetic flowmeters .(
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عاديعداد جملة میكانهیكي
)Ordinary mechanical bulk 

meter
(

كابل نهقل عداد جملة میكانهیكي مع  
البیانهات 

)Mechanical bulk meter with 
pulse output to connect with 

data logger (

 Electromagneticالكترومغناطیسي(عداد میاه 
flowmeter (
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التد لوي من الصورة أعلاه) وطریقة قیاسجھاز قیاس التدفق المحمول(الألتراسونهی¬)مع القطع التابعẇ₢)½ỽ Ǒ الجزء الع
جزء السفلي ꭍ¯ الصورة أعلاه).₢© (موضحك في ال

ª. ب وتحدید نهقاط التسرمعدات الكشف عن التسر6.4

السمع   عصا   :¯ꭍ كل  السمع  Ǒ)mechanical listening stickالمیكانهیكΚوتشمل  وعصا   (Ǒالإلكترونهی)electronic 
listening stick) الارضي  والمیكرفون   (ground microphoneو (اداة  )  التسربɎҟ ↂɎلسمع   leak-noiseكشف 

correlator) Ǒالصوتی ↂɎومسجل الذبذب (acoustic loggers .(

  Ǒعصا السمع المیكانهیكی اỽسمع المیكانهیكیǑΚỽÓǑ استخدام عصا 

  ↂكونهاꭍ
رẇÄ مع عصا  كروفون الأیɎجھاز الم①

 Ground microphone with carryingالاستماع(
rod (

) Ground microphoneالأرضي(المایكرفون②
) Test rodعصا الاستماع(③
) Stereo headphonesسماعↂɎ الرأس(④
الشح¯  ⑤ قاعدة  مع  الأرضي  اỽمیكروفون  جھاز   ¯¢ɎÔ

)Charging station .(
) Aquaphonاكوافون(⑥
 TriangelÕ carrying(لحمل ج¥Ɏ´ الاكوافون  ¢زام⑦

system(
) Microphone(المایكرفونجھاز ⑧

8

2

1
3

4

56

7
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الأرضيالمایكرفونارات وقطع اكسسو

 ǑΚỽÓ الأرضي(المایكرفونجھازتحدید نهقاط التسریب باستخدامground microphone  (

ضغط المیاه في الشبكة والمعدات المستخدمة . إدارة6.5

ꭍ¯ أ±م الأدوات المستخǑꭍȑ في التحكم بضغوطات المیاه في الشبكPVR(. Ǒ(یÃعتبر مخفف الضغط 

)PRVمخفف الضغط (
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)المثاليالضغطإلى( تقلیل الضغط العالي PRVالضغط عمل مخففꭍبدأ

¢ȑوث انهفجارات  المثالیǑ  قیمǑ الضغط  إلى) یتم تقلیل الضغط العالي ỽیصل  PVRالضغط (Ɏҟستخدام مخفف  وتقلیل فرص 
. خطوط المیاه

)Level control valveمحبس العوامة (

ꭍبدأ عمل   مستوى وكذلك أعلى  إلى₢Κ½  میاه  الخزان عنɎꭍȑ یصل منسوب الإلىاه  تدفق المیایقافꭍحبس العوامǑ على  یقوم 
الخزان. ꭍ¯میاهال₢ªɎ¶Κ تفادي 

) Ǒمحبس العوامlevel control valve (

Water flow 
direction
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) Ǒبدأ عمل محبس العوامꭍlevel control valve (
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مواقعھẇ بات ↂꭍحدید یǑلفصل السابع .مسح التسر

مقدمة7.1
تسُبب التسریبↂɎ من خطوط الشبكة العدید من المشاكل :

. در المیاه�
 . تلوث المیاه
 . بوط الطریق وتلف الممتلكات�
 .Ǒالآلی ↂɎازعاج المشاة وسائقي المركب

ꭍ¯ الإꭍسح الكشف عن تسرلذلك ، یجب الحرص على تنفیذ المُتبعǑ للحفاظ على وقائیǑ  الجراءات ٍ£ المیاه ҟاعتباره  جزءا¡ 
Ǒة والتشغیل بالشكل الملائم ؛مما سینعكس أعمالتنفیذ أنهشط¦ɎΚ®میاه . ایجاباالỽɎҟ على تحسین وضع الت̄زود

قسمیΚ¯:إلىیصُنف التسریب في  خطوط المیاه 
  بالتسریب المرئي ). أی التسریب السطحي ( یعرف ¡Ɏ³
 الأرضي(الخفي).التسریب

بتبیɎ تتب المیاه  خطوط  تسریبات  عن  الكشف   Ǒصعوب  ¯Ɏ؛فبالعادةی أنهواعھا  التسر¯  اكتشاف  السھل   ¯ꭍ ب ییكون 
وsurface leakageالسطحي(   إجإصلاح)  یجب  Κҟ ªنما  قصیرة   Ǒزمنی فترة  خلال   ¸   Ǒ´ الخا المسوحات   ¯ꭍ  Ǒسلسل راء 

لذلك ₢º¶ كمیǑ  التي تستغرق فتراↂ¤ زمنیǑ طویلΚỽ Ǒتم اكتشافھا .  )Ǒ)underground leakageالأرضیↂɎ كتشاف التسریبلإ
±ẇ تكون  بكثیر  من كمیǑ المیاه المفقودة نهتیجة التسریب السطحي.أكبر المیاه المفقودة ¦تیجة التسریب الار

الكشف عن   بطرق متنوع¸یمكن  المیاه وتحدید مواقعھا    ↂɎتسریب  ª  شیوعا �ي الأكثر   Ǒالتالی وملائمỽ ¡Ǒظروف والطرق 
الت̄زود ₢Ɏ۷ꭍ ẇطق الدراسǑ المُختارة :

I.المسح العینيvisual survey.(لعین المجردةɎҟ سح الكشف عن التسریب السطحيꭍ)
II. المسح السمعيAcousticلإ) .( ǑΚ±كتشاف التسریبات الأر
III. فحص الstep test .
IV. فحص الstop-cock.

)Visual surveyالمسح العیني (7.2

ȑҟیا  ¡Ǒªسیرا¡ على الأقدا Ǒ۷Κمع ¤ↂɎ₢Ɏیدانهي یتمثل بالسیر لمسꭍ ꭍ¯ تنفیذ مسح   ȑҟ »À  ²ȑµҟ سطحẇ نهقاط التسریب الإیجاد وذلك 
مرحلة البحث ع¯ التسریب الارضي.إلىنهتقال الإھا حتى نهتمكن م¯إصلاحالظا�ر و

مسح الكشف عن التسریب السطحي  التحضیرات اللازمة لتنفیذ7.2.1
 مراعاة التغیرات °ꭍ ꭍ¯ خلال اعداد خارطǑ  توضح ذلك   ª المراد مسحھا Ǒلمنطقỽ المیاه Ã± الحɎ´لꭍ ǑعرفǑ جدول  

 Ǒالمیاه للمنطق Ã± ¨ على مواعید ±خ  المیاه ¦¾را¡ ỽ¾روف الت̄زود المتقطع في المدینǑ ، لذلك « ꭍ ȑҟ¯ التأكد من جدو
Ǒدوريبشكلالمستھدف.

. اللازمة لتنفیذ المسح وفقا¡ لأخطالاعداد Ǒلمیاام الت̄زود یɎҟه. Ǒكل منطقỽ Ãومواعید الض
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Ǒشبكة المیاه المخطط مسحھا ضمن المقیاسطباع Ǒالممكن تحویل أو1:1000~1:500خارط ¯ꭍ  Ǒملف الخارط
وتنزیلھا على الھاتف المحمول في حال عÀȑ الرغبɎҟ Ǒستخدام الخارطǑ الورقǑ-Κ́KML .ǑΚ الإلى

.شخصین ¯ꭍ من الأفضل أن یتكون الفریق 

تنفیذ مسح  الكشف عن التسریب السطحي آلیة 7.2.2
ǑΚỽÈدقیقة لأỽا Ǒالمسح لیست سوى المراقبÅة تسرꭍ¬على سطح الطریقظا�رة بیع. 
 وازالبدء بالمشي البطيء من Ǒة ،ی₢ȑµالمسح المست Ǒ۷طقꭍحیثҟ  سیر على  كل جانهب منỽɎҟ یقوم شخص واحد فقط

  Ǒالطریق ، ومراقبÅ§ Ǒمكنꭍ Ǒꭍ¬ه.یب تسروجودعلىتدل عɎΚꭍ
على الطریإذا ¢Ɏأوق وجد بعض الم  Ǒرطب Ǒبقع ẇ₢ ؛ فمن الممكن §¶ تكون  عن مصدر�ا .أكثرالتربة ، فتحرى

 Ǒ۷المیاه الظا�رة نهتیجꭍ ثل میاه الغسیل التي تم التخلصꭍ Ǒسباب مختلف§¯Κقبل المشترك ¯ꭍ  Ɏµ  الخزانهات ¯ꭍ ¶Ɏ³Κوالف
ذلك .إلىوالمیاه ꭍ¯ المطبخ ، وما الموجودة على السطح 

عن إذا ǑتجɎ¦ Ɏµ¦§ وكنت تشك في Ǒالسابق ↂ»Ɏیتم العثور على  الاحتم «ỽیرتس  Ǒوقعھا على الخریطة الورقیꭍ ب ، حدد
·ȑاثیↂɎ ال أیوسجل ¨جɎµزك المحموأو .للموقع³GIS¡ا ا

مسح تأكید التسریب السطحي. 7.2.3
خلال المسح الأإذا ¸ҟ ¸التسریب المشتب  ȑΚالموقع بعد  مروروتعذر تأك ¯ꭍ ±Ã  أویوم  ẇỽ ، فتحقق  ꭍ¯ توقف  یومین 

.  «أوكان التسرب قد جف إذاتحقق مما المیاه في المنطقة و
 اللاحق الفحص خلال الیوم بإعادةقم Ãالظھور؟إلى.�ل عاد التسریب من جدول الض
ظھرت علامة التسریب مرة أخرى ، فتحقق باستخدام  عصا السمع .إذا
كان من الممكن تنفیذ فحص ال إذاStop-cock وقع التسریبꭍ Ǒتلك المنطقة ، فقم بتنفیذه  وتحقق §كثر من دق ẇ₢.
إذا Ɏµҟ ¸المشتب Ǒلزم الأمر ، قم بالحفر حول المنطق

ب الأرضيلكشف التسری)Acoustic survey(المسح السمعي7.3

ꭍھمǑ صعبǑ ب  ی اكتشاف التسریعُتبره؛ و الأصوات المتولدة عن تسریب المیاعلى سماع  ترتكز ǑΚỽÈ  �ذا المسح   الأرضي 
ید ꭍوقع التسریب  وتسلك µꭍمǑ تحد .الوقت والقوى العꭍɎلǑ المدربǑ والمعداتҟتوظیف العدید ꭍ¯ الموارد المتمثلǑإلىحتاج  ت

´عوبǑ  §الأرضي اتجا�ا¡   كبیرة لتخزین ارضیǑ خزانهاتعندما یكون ¦¾Ã± ÀɎ المیاه متقطع¡Ɏ و عند امتلاك المشتركین كثر 
Ã³ الأمر الذي یولد ´وتا¡ مشɎµҟɎ¡ لصوت التسریب. المیاه  في فترات توقف ال

التحضیرات Ǒللازمة لتنفیذ مسح الكشف عن الΚ۷ریب الارضي7.3.1
  Ǒتوضح ذلك مع مراعاة التغیرات الحاصل  Ǒمعرفة جدول   ضخ المیاه للمنطقة المراد مسحھا ؛ من خلال اعداد خارط

¨ ±Ã المیاه للمنطقǑ على مواعید ضÃ  المیاه نهظرا¡  ỽ¾روف الت̄زود المتقطع في المدینǑ ، لذلك « ꭍ ȑҟ¯ التأكد من جدو
المستǑ₢ȑµ بشكل دوري .

  Ǒالضروري معرف  ¯ꭍمواقعال  Ǒقیقȑỽالمیاه  ا خطوط  توضح مواقع    Ǒدقیق  Ǒاعداد خارط ؛یجب  لذلك  المیاه  Ïỽخطوط 
ا  ¯ꭍو  Ǒالشبك على   Ǒالمركب  ↂوالعدادا والمضخات   ©ҟɎالخطوط والمح ¦وع  عن   Ǒتفصیلی  ↂمعلوما  Ǒاضاف ỽممكن 

واقطار�ا.  
 الأفضل تنفیذ مسح ¯ꭍ، توفر الخارطة Àعد ¨Ɏ· ẇ₢أو . Ǒواقع الخطوط في الشبكꭍ ȑΚلي لتأك
 مسح تشكیل فرقǑمدرب ¯ꭍ §₢راد. ª3 بحÂΚ یتكون كل فریق 
 نازلꭍ المشتركین.اعداد نهموذج تقریر لتسجیل ¦تائج فحص العدادات خلال زیارة
 حن البطاریات½ ÂΚ· ¯ꭍ وتفقد الأدوات إن لزم الأمر.فحص وتجھیز المعدات المراد استخدامھا 



¯Κ۷لدیة جҟ ẇ₢ هɎΚت المɎꭍȑن إدارة خΚمشروع تحس

Page  41               دلیل تقلیل الفاقد ( النسخǑالأساسیǑ /الموجزة)

ȑسح تأكید خطوط شبكة المیاه 

 إلىلمزید من التفاصیل یرُجى الإشارة ȑادلیل  تقلیل الفاق ẇلتفصیلNRW .
في �ذا المسح ، یتم  Àھاز الكشف ع¯ المواسیرجاستخداPipe locaterỽ  خطوط المیاه تحدیدÏỽ الموقع الفعلي

.GISوتسجیلھا على برنهامج الGBS،ثم یتم رصد احداثیↂɎ الخطوط  من خلال أجھزة ال دقیق بشكل¤ 
أجھزة ال ¯ꭍ ² الصحي ₢ẇ بلدیǑ جنΚ¯ كُ¬   Pipe locater و أداة ال GBSتمتلك دائرة المΚاه والصر

�ذا المسح. ةإدار Åȑ العاملǑ المȑُربǑ على یوالأ
  مناطق ẇ₢ Ǒخطوط الشبك ȑΚسح تأكꭍ القیاس الجدیدة  لمشروعاتم تنفیذ  ª لذلك DMAالتجریبیǑ ومناطق 

 Ǒفي �ذه المناطق دقیق Ǒالشبك ↂɎإلىتعتبر احداثی ¤ȑ·. Ɏꭍ

آلیة تنفیذ مسح التسریب الأرضي.7.3.2

سریب الأرضي :تنفیذ ꭍسح التÏỽ خطوتانیوجد 

. "(العمل ضمن منطقǑ معینǑ)مرحلǑ تحدید المنطقǑ") 1الخطوة (
±من حدود منطقǑ الموصولǑكافǑ الأجھزة والقطع  إلىɎ«ستماع  ҟ"£التسرمنطقǑمبدأ "مرحلǑ تحدید  یتمثل    Ǒعلى الشبك

مشǑµҟɎ اỽصوات الأأوب یالتي قد تحتوي على اصوات التسرالمواسیرǑ۷Κ عن طریق استخدام عصا السمع ؛ وذلك لتحدید مع
µỽɎ.  طواقم دائرة المیاه ÊꭍɎوكنموذج تطبیقي ق  ẇ₢  العام ¯ꭍ ¿  تنفیذ  2018ҟ ªشھر §Çسط©  وصلات المیاه المنزلیỽ Ǒفح
.العامǑتتعلق ɎҟلسلامÏǑ لأسبابخلال ساعↂɎ النھار المسحتنفیذ ꭍ °ꭍ ªراعاةالتوزیعوطعلى خطوصولǑالم

 Ǒالخطوات الأساسی:Ǒتحدید المنطق Ǒلمرحل

سر)وتكبیر المنطقة على الخارطǑ. یمنطقة المسح(الجانهب الأ: 20-الشكل 

 Ǒاختیار منطق. Ǒرة على الخارطΚ-´
مقیاس) Ǒكبرة للمنطقة المستھدفꭍُ Ǒ1:1000-1:500اعداد خارط .(
 ا تنفیذ المسح السمعي على .Ãمحابس والقطع والعدادات ..الỽ
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  وقع صوتꭍ الخریطǑ  التسرتسجیل  المحتمل على  بالمسح  £   Ǒ́Ɏالخ الاستمارة   Ǒوجود  وتعبئ  ¨Ɏ· ẇ₢أصوات أی  Ǒ
Ǒشبو�ꭍ .

 Ǒبشكل كامل.إلىاستكمال الخطوات السابق Ǒالمنطق ǑΚیتم تغط ¶ .ا

¬¨ مرحلǑ تحدید المنطقǑالمنفذةالأنهشطǑ : 21الشكل  خ

) الخط 2الخطوة  تحدید   Ǒمرحل لتحدید (الفحص ضمن  )  خط مواسیر معی¯ 
. نهقطة التسرب)

وجود التي ỽوُحظ  التوزیع  خطوط  ꭍسح  £  تسر صوتتتمثل Ɏҟستكمال 
  ɎµΚ₢ حتملꭍعند  "  Ǒالمنطق تحدید   Ǒمرحل" جھاز  تنفیذ  وذلك Ɏҟستخدام 

. )ground leakageالأرضي(المایكرفون

یشُیر اللون الأحمر في لمسح الم۷ُفذ في مرحلة تحدید المنطقª ǑوÏفقا¡ ỽنتائج ا
 Ǒعلى یسار الصفح ÏǑالمُرفق ÏǑتوزیعإلىالخریطỽخط ا Ǒوالوصلات المنزلی

.حتمل وجود تسریب ₢ɎµΚیُ التي
الارضيالمایكرفونҟمسح الونهظرا¡ لتأثیر الضوضاء الخارجیǑ على كفاءة 

.فمن الأفضل تنفیذه في ساعات اللیل 

خصائص و ₢ẇ الب الحقیقي و الأصوات المُشابỽ Ǒµ¸  ی صوت التسریتقاطع 
یجب التفریق بینھما أثناء التدریب على المسح.لذلكتردد ال
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)Ground Microphone( الأرضيالمایكرفون: مسح تحدید الخط باستخدام 22الشكل 

ال۷سریب). تأثیر الاصوات الخارجیة(أصوات ȑشابھة لصوت من ة یẇوق ال7.3.3
 Ǒخطوط الشبك ẇ₢ یؤثر صوت تدفق المیاهẇ₢سح الكشفꭍ على مخرجات Ãعن التسریباتفترات الض ¯ꭍ  ȑҟ» ¸وعلی

قبل بدء تنفیذ المسح لمراعاة الملابسات الناجمǑ عن جریان المیاه في الخطوط.التریث 

¬¨ تنفیذ ꭍسح الكشف عن التسریب ؛ . لب محتمیالمكتشفة على §¦Ɏµ ´وت تسریقوم المساحون ҟتسجیل جمیع الأصواتخ
والتي بدور�ا تشُ̄كل عقبɎ· Ǒسمpseudo(  ¢Ɏ۷Í§ ǑسجلǑ على اصوات مشاỽ Ǒµҟ®وت التسریب (الأصوات المُ وقد تتضمن 

خبرة میدانهΚة كبیرة.إلىΚҟ¯ أصوات التسرب الحقیقیة والزائفǑ المسح. یحتاج التمییز

 Ǒنهموذجی Ǒثلꭍ§ وت التسرب₢یما یلي´ ¯Κوب Ɏµ۷Κҟ الحقیقيیمكن الخلط .

صوت جریان تیار المیاه داخل الخط. .أ
و  ) Gate Valveمحبس البوابǑ ( أجµزة تنظیم التدفق مثلɎیɎعند مروره ҟ¼۷أوالمیاه داخل الخط عن حركǑ تیارنتج ی

في ₢قریبǑ¡ من صوت التسرب تزداد ببعد المسافǑ . ذبذبات صوتreducers( ª ǑΚوالنقPRV (§)ↂɎ́Ɏمخفف الضغط (
) Ǒعدم ₢تح محبس البواب ¨Ɏ·Gate Valve (شكل¤ كامل؛ҟ وت التسرب®ỽ ¡ɎµҟɎشꭍُ ؛لذلك من یكو¶ ´وت تدفق المیاه

لأن �ذه الأصوات تشُكل عائقا¡ في مسح  فتح §جھزة ت۷¾یم التدفق بشكل¤ كامل أومسح التسرب  عند إغلاق تنفیذالضروري 
السمع.

صوت الدار¢¡ الكھربائیة مثل الصوت Ǒلناتج عن كوابل الكھرباء. .ب
ا ̄ ویقصد ҟ¸ الأصوات  المحولات الموجودةÏ على الممددة₢ẇ الكوابل  سریɎ¶ التیار الكھربائي  لناتجǑ ع تحت الأرض  و 

إỽى تردد¤  منخفض یصل §¶ الأمور السابق ÏÁكرُ�ا تعمل على تولید إلىɎҟ¢ و أعمدة الإنهارة ...إلخ . ꭍ° الإشارةÏ أعمدة الكھر
.أكثر  ¦تیجة التیار الحثي والا�تزازأو�یرتز 300
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. ẇҟلمیاهصوت تعبئة خزانهات المشتركین.ت
. £.یتشابھ صوت تعبÑة خزانهↂɎ المشتركین بالمیاه مع صوت  التسر

¯§ الصحي.¦ ¨ ȑیاه Ǒلص ©ỽↂ صوت
  ¯ꭍ ꭍ° صوت التسرب وعلی¸  ´وت المیاه التي تصب ₢ẇ المنا�ل)  یتماثل صوت تدفق Κꭍاه الصرف الصحي(بما ₢ẇ ذلك 

الصعب التمییز µ۷Κҟما. 

ª.«لطرǑ ¬صوت المركبات عل.
Ốف ¦ظرا¡ Ïỽت̄-Κرُ حجم  صوتا¡ صوت تشغیل السیارات Äҟ¦¸یوُ  ª ª وꭍ¯ السھل تمییزه  ꭍ¯ الزمن)  انهتقɎΚỽɎ¡ (یمتد ỽفترة¤ وجیزة¤ 

صوت التسریب.  الصوت ҟشكل¤ غیر منتظم . ومع Áلك ، ₢º¶ صوت احتكاك اطارت المركبات قد یÔحÕوṎ دون القدرة على تحدید  

صوت Ǒلریاح. .®
  Ɏꭍ ¡وت التسیختلف صوت الرعادة´ الریاحةیادلكن زیب  ریاح ۷ꭍخفضǑ السرعǑ عن   Ǒصوت  تسرعỽ ¡وتا¡ مشابھا´  ȑỽو

التسریب ویصبح من اỽ®عب التمییز Κҟ¯ كلا�ما 

ضوضاء المدینة ..¯
ꭍ¯ الأصوات التẇ ت ꭍثل الأصوات الناتجǑ عن §جھزة تحد ₢یما Ɏµ۷Κҟ لتكوینتتضمن  العدید   ª   Ǒ² بضوضا¢ المدین Ɏꭍ یعرُ
فباتحاد الأصوات المذكورة یتكون صوتا مشابھا لصوت التسریب. التكییف وأصوات حركة السیارات  .

۷step-testدرج ©حص ال7.4
¬Ìاأوالتسریب العالي المحتمل ذات مناطقالتحدید ǑΚỽÈ Ïỽ �وو أو±من ۷ꭍطقة قیاس معیǑ۷ للمیاهقانهونهيالغیر لاستھ

بشكل المستھدفǑاỽمنطقǑالمحابس الفرعیẇ₢ Ǒ إغلاق وفتح ریق عن طذلك و،ɎΚꭍه معی̄¯توزیع۷ꭍطقÀɎ¾¦ ¯ꭍ Ǒ ضمن 
المنطقẇ₢ .Ǒ المیاهتدفققی» مراقبǑ وبالتزامن مع متسلسل

جود تسرب عا̈¤ احتمال وإلى، ₢µذا یشیر كمیة المیاه المتدفقẇ₢ Ǒ كبیر انهخفاضإلىالمقاطع محابس بعض أدى إغلاق إذا
التسرب الأعلىذات مناطقالفي تحدید یمكن §¶ تكون �ذه الطریقǑ عملیǑو. قانهونهي للمیاه في ذلك المقطع استخدام غیرأو

Ɏҟلنسبµỽ Ǒذه الطریقة ، ولكنأسباب مختلفǑ. نهتیجǑ لكشف عن التسریب ỽمكثفǑإجراء مسوحاتعندما یتعذر₢ẇ الخطوط
 Ǒشبكة خطوط المیاه مناسب  ǑΚ۷ҟ ویجبیجب §¶ تكون©ҟɎ²¤ من مح العزل.§¶ یكون �ÌɎ۷ عدد كا

° ³Ǒ تنفمثال على/ةیدراسحالة  ). PA1لى(ꭍالأǑلمنطقة التجریبیة©ي steptestیذ ©ح

ȑҟیا ¡ǑوǑتنفیذ فحص ال لغای step testª المناطقاختیار  احدى تم Ǒیاه تتمتع التي الفرعیꭍ Ã³ ҟمتواصل
)Ǒأی7×24ساعÀɎ ( ẇ₢الǑمنطقǑالفاقد ج حساب وقد أظھرت ¦تائ .لىوالأالتجریبی Ǒسب¦ Ǒلھذه المنطق ¯ꭍ Ǒوجود نهسبة عالی

ꭍ¯ تنفیذ على وªأكثرأو% 50إلىتصل المیاه₢اقد في �ذه الوصلات غیر القانهونهیǑإیجادومسوح كشف التسربالرغم 
 Ǒتتمكن المنطق «ỽ Ɏµ¦§ إلا Ǒالشبك ẇ₢ Ǒالفاقد العالی Ǒلذلك تم تنفیذ فحص ال من تحدید §سباب نهسب.step test   Ǒلھذه المنطق

.Ǒالفاقد المرتفعỽة لمعالجǑ نهسبǑ وɎكمح

الفحص.تلزم لإجراء الشبكǑ  ومواقع المحابس التي موقع المنطقǑ وترسΚ» خطوط23یوضح الشكل 
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© ومشتركي كل منطقҟ  Ǒوعدد محاstep testمخطط مناطق فحص ال:23الشكل

  Ǒیتم تغذیǑلمیاهالمنطقɎҟ خلال خالمختارة ¯ꭍالفحص  ، و"  2بقطر  واحدط توزیع §ȑقطع  التركیبعلى  یقوم مب  Ǒالتالی
 Ǒمنطقỽكي:عدادعلى مدخل اΚ¦Ɏ2بقطر میك °ꭍ "كابلↂɎ¦Ɏمسجل الضغط (إلىلنقل البیdata logger( یتم تركیب العداد)

دائم)  بشكل   Ǒالمنطق مدخل  £على   ¸ỽ ومحبس(مشارV0الضغط  )و المنطقǑ وصلỽ Ǒقیاس  ȑꭍخل  على  الأنهبوب   ẇ₢ Ǒفتح)
تركیب عداد الألتراسونهیك على الجزء المكشوف من الخط.إلىɎҟǑلإضاف،data logger)لتركیب جھاز ال 

ҟ Ǒربع محابس عزل (§ تركیب   وتتمثل الخطوة التالیV1,V2,V3,V4  على (  Ǒالأربع ↂɎمن خلال التفرع₢. Ǒلخطوط المنطق
  «Κاغلاق �ذه المحابس یمكن تقس Ǒإلىالمنطق)£  Ɏµỽ مناطق معزولة �یدرولیكیا ویشار ǑاربعBlock 1,2,3,4( .

: مشتركي كل منطقǑدعد

ǑالمنطقBlock 4 Block 3 Block 2 Block 1  المجموع
 59 16 9 12 22عدد المشتركین 
 %100.0 %27.1 %15.3 %20.3 %37.3نهسبة المشتركین 

°. خطوات) 1( تنفیذ Ǒلفح

·ȑوث ꭍعدلوواحدة ₢ẇ وقت الصباح الباكر(ªاثنتان خلال ساعات النھار  مرات  3تم تنفیذ الفحص   MNFالتد₢ق الأدنهى  فترة 
)."صباحا¡ ꭍ3:00-4:00¯ الساعة ال "

 : Ǒوفي كل مره تم اتباع الخطوات التالی

" في مدخل المنطقꭍ Ǒ° البدء بقیاس ↂɎ¦ɎΚҟ التدفق.2على خط تركیب عداد الألتراسونهیك المحمول 
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 ©ҟɎ¹ المح¬Ç بشكل تɎ۷زلي ومتسلسل كمɎ یلي :V0,V1,V2,V3,V4ا

.تدفق المیاه ثابتǑدقائق حتى تصبح قراءة 3-2والانهتظار لمدة ҟشكل كاملV4: اغلاق ل¬ꭍالخطوة الأ
دقیقẇ₢ Ǒ 1(یجب الانهتظار لمدة  تدفق المیاه ɎÍبتǑحتى تصبح قراءة  ꭍ° الانهتظارҟشكل كامل3V: اغلاق  Ǒلخطوة الثانهیة

(Ǒكل من الخطوات القادم .
®بح قراءة ر قلیلا Ɏ¦تظ«اꭍ°بشكل كامل2V: اغلاق Ǒلخطوة الثالثة  . تدفق المیاه ثابتǑحتى ت
.تدفق المیاه ҟɎÍتǑحتى تصبح قراءة ر قلیلا Ɏ¦تظ«اꭍ° بشكل كامل 1V: اغلاق الخطوة الرابعة

المتحكم ₢ẇ  المحبس الرئیسيلإغلاقیوجد ·Ɏجة  ، لذلك «0ح تدفق المیاه داخل المنطقǑ  بعد اغلاق المحابس الأربعǑ یصب 
)ǑالمنطقV0( .

وكما یلي:بشكل تصاعدي ومتسلسلV4,V3,V2,V1,V0قم بفتح المحҟɎ©  الآن 

ɎÍبتǑ. على جھاز الألتراسونهیك·تى تصبح قراءة التدفقدقائق 3-2بشكل كɎمل والانهتظار لمدة V1لى: فتحوالخطوة الأ
ɎÍبتǑ. على جھاز الألتراسونهیك دقائق حتى تصبح قراءة التدفق 3-2بشكل كامل والانهتظار لمدة 2Vالخطوة اΚ¦Ɏ¼ỽة: فتح 
ɎÍبتǑ. على جھاز الألتراسونهیكدقائق حتى تصبح قراءة التدفق3-2بشكل كامل والانهتظار لمدة 3Vالخطوة الثالثة : فتح 
ɎÍبتǑ. على جھاز الألتراسونهیكتى تصبح قراءة التدفقدقائق ح 3-2بشكل كامل والانهتظار لمدة 4Vالخطوة الرابعة: فتح 

£تائج Ǒلفحص. ) 2(

ꭍ¯ ½ھر ین₢ẇ الثالث والعشرین والرابع والعشرstep testیلخص الجدول التالي قیم تدفقات المیاه ҟعد تنفیذ فحوصات ال  
على التوالي.تموز

یوم والتاریخال

 Ǒقیم
التدفق  

فتح عند 
جمیع  
©ҟɎالمح

ǑΚ¦ɎÍ /لتر

تسلسل الإغلاق

V4 
(Block 4) 

 مغلق 

V4 and V3
(Block 4 & 

3)  
 مغلق 

V4, V3, & 
V2 

(Block 4, 3, 
 مغلق  (2 &

V4, V3, V2 & 
V1 

(Block 4, 3, 2, 
 مغلق  (1 &

الفحص  
23/7¨والأ

16:40~17:10

معدل التدفق 
 ǑΚ¦ɎÍ1.6241.521 1.204 0.71 0/لتر

قیمǑ الھبوط في 
التدفق لكل  

block
0 -6.3% -19.5% -30.4% -43.7% 

الفحص  
ẇ¦Ɏ¼ỽ24/7ا

2:18~2:43 

معدل التدفق 
 ǑΚ¦ɎÍ1.3971.281 0.996 0.477 0/لتر

قیمǑ الھبوط في 
التدفق لكل  

block
0 -8.3% -20.4% -37.2% -34.1% 

الثالث  الفحص 
24/7

3:54~4:15 

معدل التدفق 
 ǑΚ¦ɎÍ1.3321.26 0.996 0.475 0/لتر

قیمǑ الھبوط في 
التدفق لكل  

block
0 -5.4% -19.8% -39.1% -35.7% 

ǑΚ¦Ɏتنفیذ الفحص الأالتالیة قیم تدفقات المیاه بعتوضح الرسوم البی ȑو.ẇ¦Ɏ¼ỽوا ¨
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¨و:نهتائج قیم التدفق ҟعد الفحص الأ24الشكل 

:قیم تدفق المیاه بعد الفحص الثانهي (تم تنفیذه في اللیل)25الشكل 

المنفذة   الفحوص  ¦تائج  المیاه ₢ẇ 4وẇ₢Block 3اỽمیاهتدفقان وضع  إلىتشیر  تدفق  فروقات  تدل   ¯Κ· ẇ₢ ، طبیعي 
block2أوتسرب وجود على1و.ẇ¦استھلاك غیر قانهو

:Ǒ¾·¬ꭍ إدارةیحتوي دلیل ¨ .Step testالفاقد على شرح ꭍفصل لفحص ا
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¨ كبیر ỽوجود تسریب §و   احتما
  ẇ₢ ẇ¦قانهو ΚÇ Ì¬µر  است

block1 وblock 2

سیصبح   التȑ₢ق  ¦عل» §¶   Ɏعند 0لأنهن
  ¹ ¬ÇاV1 الخطوة �ذه  بتخطي  قمنا 

Ê .ỽتوفیر الوق

  ¶ ا  Å§ ¨ الأو  ¿ للفح ꭍماثلة  نهتɎئج 
احتمال كبیر ỽوجود تسریب أو �نالك

  ẇ₢ ẇقانهونه ΚÇ Ì¬µر   block1است
block 2و
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Stop-Cock©حص ال 7.5

·ȑ وعزلھا توزیع  خط المنطقꭍ Ǒ¯  إلى±Ã المیاه  حیث یمكن  ҟذات المساحات الصغیرة؛ꭍ° المناطق  �ذه الطریقǑ  تتناسب   وا
  Ɏµҟ Ǒكمیات الم،عن المناطق المحیط Ǒمراقب Ǒمما یسُھل عملی  Ǒه المتدفقɎΚعداد قیاس تركیب  الالمنطقة عن طریقإلىỽ المؤقت

ȑ¨ تدفق  اصبحÁºا ₢.  ꭍشتركي المنطقǑ بشكل یدوÅجمیع محҟɎ©  على الخط اỽمغذي ỽلمنطقǑ واغلاق  (التراسونهیك)التدفق مع
  ¯ꭍ Ǒخالی Ǒان المنطق ẇصفرا �ذا یعن Ǒالمنطق  ẇ₢ المیاهÅ§  أوتسریب  . ǑΚونه¦Ɏغیر ق ↂ¬´ الألتراسونهیك  جھازأشار  إذا§Ɏꭍ  و

ȑ¨ على  إلى ꭍ¯ صفر فھذا ی یجب تنفیذ مسح  ، وعلی¸  ǑΚ  وص¬Ç ↂیر قانهونهأوب  یوجود تسر§¶ قراءة كمیǑ التدفق §على 
.المنطقǑ المنزلیẇ₢ Ǒ وصلاتاللكافǑ السمع)(باستخدام عصا سمعي

ҟ Ǒتمتاز �ذه الطریقǑفحص  وضوح  التنفیذ وسھول °ꭍ ¡Ǒالنتائج مقارنهstep test كن¸ یتطلبỽمكثفاجھدɎلإغلاق  ©ҟɎجمیع مح
.عدادات المشتركین 

: ȑstop cockتطلبات فحص ال
  ǑΚ¦Ɏالفحص عن  امك Ǒمنطقỽ المناطق المجالعزل الھیدرولیكيɎو  Ǒاستخدام عداد الجملҟ Ǒالمیاه المتدفق ǑΚرة وقیاس كم

ỽɎҟتركیب المؤقỽ Êعداد الألتراسونهیك. أوالموجود 
  وصول طواقم دائرة المیاه Ǒعدادات المشتركین. إلىسھول Ǒكاف
تطبیق ₢حص ال stop cock Κتنفیذ فحص  ¯على وصلات جمیع المشترك ¯ꭍ ȑҟ» ª ذلك ¯ꭍ تمكنỽا Àȑع ¨Ɏ· ẇ₢ Ɏꭍ§ .

عدة أجزاء Ɏҟستخدام  إلى (العمل على تجزئǑ المنطقǑ  مشاكلǑأیعلى الوصلات قبل العداد دو¶ التسبب stop cock ҟال
(«µҟ المشكوك ¯Κمحابس قبل وصلات المشترك .

لىوعلى أحد مناطق الدراسǑ الأ stop-cockال:نهتائج فحص26الشكل 

Block 1

Block 2

 ÆɎΚاد قȑع
 ẇ₢ ق₢ȑتỽا

 ẇ¦Ɏ¼ỽموقع اỽا

عȑاد قÆɎΚ اỽتȑ₢ق 
¨ ₢ẇ اỽموقع الأو
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ففي المثال السابق:

Block 1المقطع الاول
الساعΚỽ7.8À3/ .Ǒة للتدفق=ول : اỽقراءة الأوتركیب جھاز الألتراسونهیك المحمول في الموقع الأ.§

الساعǑΚỽ6.5À3/ .Ǒ للتدفق =ومن خلال اغلاق المحبس الموجود في الموقع اɎ¼ỽنهي : القراءة الأ1blockمنطقǑعزل.£
ↂ.  ẇ₢ عدادات المشتركین بشكل یدوي ©ҟتم اغلاق جمیع محاblock1:  فرا لكن¸ أصبح´ 2.5ولم یصبح مقدارالتدفق 

À3/ .الساعة
.استھلاك غیر قانهونهي أومحتمل تسرب§ÅیجادمنزلیɎҟ Ǒستخدام ع®Ɏ السمع  لإجمیع الوص¬ↂ التم فحص .ث
´¬ↂ.احدممكن فẇاستھلاك غیر قانهونهيأوارضي محتملتسریب إیجادتم ..ج É الو

Block 2
§. Ǒفتح المحبس في الموقع الثانهي والبدء بتغذیblock2 .

الساعΚỽ3.5À3/ .Ǒة للتدفق=والموقع اɎ¼ỽنهي: القراءة الأتركیب جھاز الألتراسونهیك المحمول في .£
ↂ. بشكل یدوي في ¯Κتم اغلاق جمیع محابس عدادات المشتركblock2قدار:ولꭍ كن¸ أصبحم یصبحỽ 2.5التدفق صفرا

À3/الساعةÅ§ .یزال �ناك جریان في الخط »
.استھلاك غیر قانهونهي أومحتمل تسرب§Åیجادلإتم فحص جمیع الوصلات المنزلیɎҟ Ǒستخدام ع®Ɏ السمع  .ث
´¬ↂ.أومحتمل تسریب ارضي إیجادتم .ج استھلاك غیر قانهونهي ممكن  ₢ي احدى الو
Ö. عد الحفر تمҟإیجاد.¸Κ₢ ¸في الموقع المشتب ǑΚ¦وصلة غیر قانهو

:Ǒ¾·¬ꭍ إدارةیحتوي دلیل ¨ .Stop-Cockالفاقد على شرح ꭍفصل لفحص ا



¯Κ۷لدیة جҟ ẇ₢ هɎΚت المɎꭍȑن إدارة خΚمشروع تحس

Page  50               دلیل تقلیل الفاقد ( النسخǑالأساسیǑ /الموجزة)

 .¯ꭍɎ¼ỽأعمالالفصل اÖ¬´ یب التسرإ

التسرب.إصلاحأعمال حضیرات اللازمة لتنفیذ الت8.1
ǑΚ۷ꭍز Ǒبیتصلیح التسرعماللأاعداد خط-Ǒاعداد قائمǑذات  یومی ↂالإوالأللتسریبا ẇ₢  ǑویỽÖ¬´،حیثҟ  تعُطى

وازعاج المواطنΚ¯ وكمیاↂ  العامỽɎҟↂ  Ǒممتلكا:الإضرار  ꭍ° مراعاة الأمور التالیǑ  لویↂɎ لحالات التسریب الحرجǑ  والأ
ذلك.إلىوɎꭍ دائرة المیاهمواد التصلیح في مستودع المزودة وتوفرالمیاه المھدورة واحتمالǑΚ تلوث المیاه 

 على حفر الشارع الحصول على أمر Ǒالأمر.إذاالموافق Àلز
مثلوفیرت Ǒقص المواسیر،الحفار: المعدات اللازم Ǒماكن  )pipe cutter(اللحام ǑكنɎꭍ ،)welding machine(، ȑالمول

وغیر�ا.)drainage pump( ³ꭍخة غاطسǑ،)generator( الكھربائي
تنفیذ یتوفیر الأỽ Ǒاللازم Ǒالعامل Åȑین، الحفارسائق :التصلیح مثلأعمالΚ۷فني اللحام،الف ،.. Ǒراد الحراس₢§ .Ãỽا
 ثل:توفیرꭍ Ǒالاشارات التحذیریة ،حواجزادوات السلام Ǒالمصابیح ..الخ.العواكس،،السلام

تقدیرفحص وǑكمی  Ǒمثل المواسیر،القطع، القطع والمواد اللازم
-مرابط الاصلاح وغیر�االمرابط ، 

التصلیح. أعمال8.2
العمل على تصلیح التسریب ذو الأ ¢ȑҟالقصوى. و Ǒویỽ
عزل مقطع الخط المراد تصلیح¸ عن طریق اغلاق المح Ǒالقریب ©ҟɎ

ҟ Ǒعدمالخطوالبعیدة المتحكم ¨Ɏ·  ẇ₢ ¸ỽ Ǒوالمغذی¯ꭍ إصلاحالانهتھاء 
التسریب. 

.محیط مكان العمل ẇ₢ Ǒꭍ¬وضع حواجز الس
 التحققǑجھوزی ¯ꭍتنفیذ. للبدءمكان العملỽɎҟ
فقا¡ إصلاحÏالمُعتمدة. للإجراءاتالتسرب و
ة اÑتعب .(Ǒالمغذی )خط عن طریق فتح المحابس القریبةỽ
  ¸انهتΚ´ الجزء الذي تم ¯ꭍ عدم وجود تسریب ¯ꭍ أوالتحقق Ǒالمنطق

.¸ҟ Ǒالمحیط
ال ·ȑاثیات  ا وتسجیل  العمل  موقع  ҟاستخدام §جھزة  GISتصویر 
اµỽاتف المحمول.أوGBSال
المیاه  ¯ꭍ الخط  التفریغ(التصریف عنتفریغ  فتح محبس  -طریق 

washout (وقع التصلیحالقریب بعدꭍ .
 إلى)سطح الطریقمكان العمل (اعادة .Ǒلت¸ السابقɎ·
.  Ǒالتصلیح وازال المستخدمǑ تنظیف مكان  الادوات   Ǒوارجاع كاف

. Ǒحفظ السلامỽ

ꭍرابط ال®Ǒ¦ɎΚالتسرب باستخدام  إصلاح
.

الماسورة إصلاح  ¿ ق طریق  عن  التسریب 
أخرى Ɏҟستخدام  ماسورة   ¯ꭍ جزء  ووضع 

المرابط
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ماسورة معدنهǑΚ باستخدام ₢لنجǑ لحام في جھة واستخدام فلنجǑ محولǑ(فلنجǑ براغي في الجھة الاخرى).إصلاح

ꭍالخرائط . اعداد التقاریر 8.3
  نهوع وعدد  تسجیل  Ǒꭍȑالمواد المستخ  Ǒالتسرب،إصلاح،الوقت الذي استغرقت¸ عملی  Ǒعملی ẇ₢ عدد الأفراد المشاركین

التسرب. إصلاحتقریر تعبئǑ التصلیح،
تحدیث خرائط الGISتسجیل ¦قاطالخاҟ Ǒ́دنهاه ، نهقاط التسریب  .التسربإصلاح§ Ǒالتي تم تصلیحھا  توضح الخریط

.1/2020و 2019-11/12خلال 
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1/2020وꭍ ẇ₢11/12-2019دینǑ جنین خلال الفترة التسربإصلاح:نهقاط 27الشكل 
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السلامǑ الأمن واجراءات الفصل التاسع

العازل  الحذاء المطاطيو  Ǒprotective glovesیɎالحمبارتداء ملابس السلامة المھΚ۷ة ( قفازات الالتزام 
ǑΚỽ .و´۷دوق الاسعافات الأ ) والحرص على توفیر ỽgumbootsلماء
اجǑ̄ءات السلامة خلال العمل ©ي ẇ²عات Ǒللی₢. 9.1

´Ǒ  أیستر الوق:28الشكل  سط والستر المستخꭍȑة خلال ساعↂɎ العمل اللیلي (القسم الأ/سر)ی بالمشروع (القسم الأة اỽخا
من )یوالأ

 اللیل. سترة عاكسة للضوء ارتداء ↂɎالعمل في ساع ¢Ɏ۷Í§
وبشكل دائم . مصباح احملا ¨Ɏ-½ ضاءة
صورة توفیر (Ǒالھوی) التعریف Ǒبشكل دائم .واحملھا بطاق
واظھرهملخص عن أ�داف العمل واعدادتوفیر. Ǒوقت الحاج
اỽɎ³ال £¬ ،والأشخاص المشبو�Ǒ .¸¦تبھ لظروف المكان المحیط بك : كن حذرا من الك
 ة مع الناس ، في حال وقوع مثل �ذا الأمر قم أوتجنب الوقوع في جدالΚꭍ¬الانهسحامشادة كҟ£ .

chambers(ꭍ³·¯ف التحكم(اء خلال انهشة یǑẇلوق Ǒجراءات 9.2 التسرب.إصلاحأعما

ووضعھا حول مكان العمل حواجز الس Ǒواجز السلام· Àة : استخداꭍ¬ یسھل تمییز�ا. ود�ن ¶ قضبان الحاجز ҟألوا

·واجز السلامǑ المستخدمẇ₢ Ǒ المشروع:29الشكل 
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 التحذیریة :اعدادأوالاشعارات ↂɎالعمل قید التنفیذوتركیباللوح " Ǒتتضمن  جمل Ǒمنطقة عملأولوحة تحذیری.
المرور  Ǒشرط  °ꭍ بشكل مسبق عن وجود  لزم(إن  التنسیق   ɎµÇابلا خلال   ¯ꭍ الطریق  حفرأوانهشائیǑ  §عمال)    ẇ₢

·ركǑ السیر ₢ẇ منطقة العمل.إدارةوالحصول على مساعدتھا في 
 Ǒعدات السلامꭍ على سبیل المثال ارتداء النظارة دائما ارتداء ªǑاللحام . أعمالعند القیام بالواقی

)chambersداخل غرف Ǒلتحكم (اجراءات السلامة أثناء العمل 9.3
Ǒالغاطس Ǒالاحتفاظ بالمضخ)drainage pump (  Ǒالحاج ¨Ɏ· ẇ₢التحكمإلى Ǒمیاه غرف ¯ꭍ ¡الخارجإلى±خ مزیدا .
  ¨Ɏ· ẇ₢  ª التحكم محكم الإغلاق   ǑرفÇ ¢Ɏغط  ¶ɎكǑالغرف تدخل  ، وانهتظر₢¬  الغطاء  فتح  الوقت  مباشرة ҟعد  ҟعض 

 ɎµΚ₢ Ǒتراكمꭍ للتخلص من الغازات الخطرة التي قد تكون .
 «حدودة لذلك قꭍ العمل داخل غرف التحكم Ǒشكل عام تكون مساحҟختیار واحضار المعدات الɎҟ.ملائمة لظروف العمل
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CHAPTER	1. INTRODUCTION	

All leaks, big or small, generate some sound. The principle behind the acoustic leakage tools 
is to capture the sound, also called a leak noise, and make an estimation of leak location based 
on the sound intensity and characteristics.  

A leak noise is composed of several components; flow, friction, vibration and impact noises. 
The gushing out of high-pressure water from a hole or fault on pipe creates flowing-out noise 
while the friction of inner pipe-surface with flowing water generates friction noises. 
Similarly, pipe body near the leak hole makes vibration sound and when the spurted water 
from leak hole hits the surrounding earth it produces impact noise. 

Magnitude and nature of a leak noise depend upon several factors related with the origin of 
leak and the medium through which the noise is transmitted. Some of the most important 
factors are water pressure, type of hole/crack, pipe material, pipe diameter, soil type, and 
laying depth. Noise from a leak is conducted through both the pipe wall and the water within 
the pipeline. 

Intensity of a leak noise is higher at higher pressure, sharper cracks, metal and smaller 
diameter pipes, hard or concrete surface and shallow laying depth. On contrary, the opposite 
characteristics such as low pressure, blunt edges of cracks/holes, plastic or non-metalic 
pipes, bigger diameter pipes, loose surrounding soil and deeper laying depth will result into 
lower intensity of noise. 

Acoustic tools are used to identify underground leaks. They range from very basic tool such 
as plain mechanical listening stick to sophisticated devices such as digital noise loggers.  

In this document we will outline most commonly used acoustic tools for underground leak 
detection along with basic principles of use, important factors to be considered, and practical 
tips for leak detection. 
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CHAPTER	2. LISTENING	STICK

2.1 Mechanical	Listening	Stick

Mechanical listing stick is the simplest acoustic tool. The concept for this tool came from a 
method of checking the open and closed status of valves by hearing the sound of running 
water with a plug opener, which is used for valve operation.  It has been used for a long time 
and still is a major leak survey tool.  

The structure of a listening stick is quite simple. It is generally a single or detachable multi 
peace solid steel rod of about 9 mm diameter with a diaphragm on one side and a pointed tip 
on the other. As it is nothing but a simple sound transfer device and no mechanism for sound 
amplification or filtration is available with this tool, it needs longer experience and more 
practice in order to be able to make full use of it.  

Mechanical listening stick (one piece) Mechanical listening stick- disassemble (for easy 
carrying) 

To	achieve	the	best	result,	use	it	as	described	below	
(a) Gently hold the rubber part of the ear pad.  Do not hold the metal bar.  
(b) Do not press your ear against the ear pad too much as it will be harder to hear.  Your 

ear should be slightly in contact with the ear pad.  
(c) Find the best condition for you to hear sounds by gently tapping the bar with your 

fingernail.  

It is a simple and cheaper tool and requires almost no maintenance. It is useful in preliminary 
scanning of bigger leak noises. However, the main drawbacks with this tool are that its use 
demands a considerable experience and it needs to touch directly the pipe, fitting or hydrant 
surface.  
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Listening for leak sound with mechanical listening stick 

2.2 Electronic	Listening	Stick

This is an improvisation over the mechanical listening stick by adding a piece of electronic 
which can amplify the leak noise level as well as filter unwanted interferences. Noise 
amplification and digital display of noise level make this tool more useful as even a person 
with inferior hearing capacity can also use it. 
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An electronic listening stick essentially comprises three main parts; (1) solid metallic stick, 
(2) electronic unit for amplification and filtration, and (3) head phone. 

Like mechanical listening stick, this also needs a direct contact with pipe or fitting surface. 
As electronic parts are involved, it needs more care and maintenance such as regular 
replacement of battery etc in comparison to mechanical listening stick. 

In this project no separate electronic listening stick has been procured. But when required, 
the Test Rod of ground microphone (described in next chapter) can be used as an electronic 
listening stick. 

The following figures show some typical electronic listening sticks. 

Electronic listening stick (type 1) Electronic listening stick (type 2) 

Usage examples of electronic listening stick 

Usage examples of electronic listening stick 
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CHAPTER	3. 	GROUND	MICROPHONE	(LEAK	DETECTOR)

3.1 Introduction	and	Components

Ground microphone, also called ‘leak detector’, is the device placed on the ground which can 
capture and amplify the sound produced by a leak in underground object. There are many 
models of ground microphone from different manufacturers. Contrary to listening sticks 
which require a direct contact with pipe or fittings surface, this tool doesn’t require a direct 
contact with the object. Instead, leak noises can be listened to from the ground surface above 
the pipe or leaking object. Like an electronic listening stick the ground microphone also 
comprises three main components; Pick up sensor with hand switch, Electronic unit for 
amplification and filtration, and Headphone. 

Components of Aquaphon A 100 ground 
microphone set: 
① Ground microphone with carrying rod 
② Ground microphone 
③ Test rod 
④ Stereo headphones 
⑤ Charging station 
⑥ Aquaphon (amplifier) 
⑦ “Triangel” carrying system 
⑧ Microphone 

Ground microphone and accessories (The type used in Project) 

Components:
① Ground microphone 
② Hand control (on-off) 
③ Amplifier 
④ Headphones 

Other type of ground microphone set (widely used in Japan) 

8

2

1
3
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Aquaphon A 100 display system 

3.2 How	to	Prepare	and	Keep	Ready	for	Use	at	Site

A) Switching	on	and	off	
 Plug a probe into the appropriate input. 

Probe connection:  input	1
 A brief signal tone sounds. 
 The software version appears in the display. 
 The charge status of the re- chargeable batteries 

appears in the display. 
 The type of probe plugged in is automatically 

determined. 
 The probe type briefly appears in the display. If the 

probe type is not automatically identified it can be 
selected manually (see section 3.1.1 of the User 
Manual). 

 If a microphone has been plugged in, the bandpass 
currently set for the frequency filter is briefly 
displayed. 

 The layout of the display depends on the used probe. 
The measurement process may be started. 

 To switch off, unplug the probe from the input. 
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Manual	probe	selection	
If the probe is not automatically identified (if it is an old model, for example), it can be 
selected manually: 

 Hold down the microphone key.  
 Plug in the probe. The „>“ symbol appears on the 

left of the bottom text line and the name of the 
probe that can be selected, e.g. „M01“ in the 
middle.  

 Pressing the cursor keys switches between 
possible probes.  

 Pressing the magnifying-glass key displays the 
selected probe. 

B) Adjusting	the	display	contrast	
The display contrast can be adjusted as follows:  
 Hold down the light key.  
 Press the cursor-down key to reduce the contrast. 
 Press the cursor-up key to increase the contrast. 

C) Charging	equipment	
When fully charged the instruments have a 
maximum operating time of approx. 12 hours.  

To charge an instrument you need the docking 
station HS 1,2 A (see figures on left), which can 
be used either in the workshop or in the 
emergency vehicle.  

 The docking station has the following 
sockets on its side:  
- AC/DC adapter M4, 100 – 240 V~  
- Vehicle cable M4 for 12 V  
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 Switch off the instrument and plug it into the 
docking station. The left (or similar) appears in 
the display. 

 The instrument now has 5 operating hours (= 5 
bars) left. It will take another 3 hours to be fully 
charged.  

The actual operating time depends on the 
accumulators’ condition (age ...) and operation (light, 
volume ...) charging time takes max. 4 hours.  
 When it is fully charged all the bars appear and 

the number display disappears. 
 You can leave the instrument in the docking 

station until you need it again.  

If you have a case for your A	100, it can be charged 
inside.  
 Connect cable to the docking station inside the 

case.  
Connect the plug-in AC/DC adapter M4 or vehicle 
cable M4 to socket 2.  

Self-discharge	

If the instrument is not placed in the docking station 
HS 1,2 A when switched off the NiMH-accumulator 
will self-discharge, which is considered when 
displaying the remaining operating time.  

The charge will not last more than 30 days, the 
instrument will indicate zero operating hours when 
the equipment discharge, and it must be recharged. 

D) Connecting	the	headphone	
A 100 are fitted with a speaker (1) 
Such produces the confirmation and alarm signals.  
During water	leak	detection	no leak noise is emitted 
over the speaker: headphones	 must be used. 
Switching from speakers to headphones:  
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 Plug the headphones jack-plug into socket	2.  
The speaker is switched off automatically; sound is 
output to the headphones.  
 When the headphones are unplugged the sound is 

once more output to the speaker.  

3.3 Brief	instruction	on	Water	Leak	Detection	Using	Aquaphon	A	100

The ground microphone can be assembled for use in either of two modes, contact mode and 
survey mode. The contact mode is for preliminary location which is done by sounding on 
fittings, similar to an electronic listening stick. This is done by using the test rod. The survey 
mode is used to search for leaks on lengths of pipeline between fittings. The technique 
involves placing the microphone on the ground at intervals along the pipe and noting the 
changes in sound amplification as the microphone nears the leak position.  

A) Preliminary	location	

Preliminary location using the test rod (similar to electronic listening stick) 

 Connect the headphones to the A	100.  
 Connect the test rod to the A	100.  
 Place test rod on the first measurement point.  
 Activate the A	100	with the gauntlet key or the microphone key.  

- A speaker symbol appears in the display during measurement.  
- The analog display indicates the current measurement volume.  
- The noise can be heard by the headphones.  



The	Project	for	Improvement	of	Water	Service	Management	in	Jenin	Municipality	

Usage	Manual	of	Leak	Detection	Equipment                                  Page  10 

- During this measurement the big digital display indicates the smallest value 
measured.  

- During this measurement the small digital display indicates the smallest value of the 
precedent measurement. For the first measurement this value is 0. During this 
measurement the smallest measured value is shown in the analog display in reverse 
video.  

 To deactivate the A	100 release the gauntlet key or press the microphone key again.  
- If the A	100 is not deactivated when the gauntlet key is released, the function of the 

gauntlet key has been changed (see section 4.8 of the User Manual). In this event 
press the gauntlet key again. 

 Place the test rod on the next measurement point and proceed exactly as described 
above. 
- The previously measured value now appears in the small digital display for the 

purposes of comparison. 

B) Pinpointing	
How to position the ground microphone on ground? 
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Pinpointing using ground microphone 

 Instead of a test rod connect a ground microphone to the A	100.  
 Place the microphone on the ground.  
 Activate the A	100 with the gauntlet key or the microphone key.  

- A speaker symbol appears in the display during measurement.  
- The analog display indicates the current measurement volume.  
- The current noise can be heard through the headphones.  
- The digital display indicates the smallest value measured.  
- The small digital display indicates the previously-measured value. For the first 

measurement this value is 0.  
- The smallest measured value is shown in the analog display in reverse video.  

 To deactivate the A	100	release the gauntlet key or press the microphone key again.  
- If the A	100 is not deactivated when the gauntlet key is released, the function of the 

gauntlet key has been changed (see section 4.8 of the User Manual). In this event 
press the gauntlet key again.  

 Place the ground microphone on the next measurement point and proceed exactly as 
described above.  
- The previously measured value now appears in the small digital display for the 

purposes of comparison.  
 Use the ground microphone to check the area of the section where the leak is thought to 

be. 

3.4 Illustration	of	Ground	Microphone	Use

Ground microphone is probably the most widely used equipment in water leak detection 
work. This is used to preliminary locate water leak first and then to pinpoint it later. 



The	Project	for	Improvement	of	Water	Service	Management	in	Jenin	Municipality	

Usage	Manual	of	Leak	Detection	Equipment                                  Page  12 

Method of leak pin-pointing with ground microphone 

Principle of use of ground microphone is illustrated above. In short, when you reach near the 
leak, the sound intensity scale increases progressively and when you move away it decreases 
progressively. Near the leak the sound intensity is maximum. 

Example of actual use of ground microphone in the Project 

External noises make it difficult to hear water leak noise, the survey is preferably done 
during nighttime when the external noises are less.  
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3.5 Precaution	Against	External	Sound	Interference	(Pseudo	Sound)

There is a need to wait before starting the survey because when the water-feed has just 
begun, there tends to be many noises caused by the running water.  

The surveyors record all the detected sound as possible /probable leakage sound while 
executing leakage survey. The detected sound may include pseudo leakage sound, which is 
similar to the leakage sound and is a critical obstacle during the survey. In order to 
differentiate the real from the pseudo leakage sounds, it is necessary to obtain many years 
of site experience. 

Typical examples that may be confused with leakage sound are as follows. 

a) Turbulent	flow	sound	inside	pipe	
When the water passes flow-regulating devices such as gate valves, pressure reducing valves 
and reducers, it generates vibration-like sound of which frequency is like the leakage sound 
and which is hard to differentiate especially when the distance is far. When the gate valve is 
not opened fully, the sound of turbulent water is so similar to the leakage sound. So, at the 
location where gate valves or other flow-regulating devices are installed, it is necessary to 
conduct the leakage survey when the valves are fully closed or opened. 

b) Circuit	sound	such	as	electric	power	cables	
Electric current flow generates low frequency sound of 300 Hz or more by electric dis-charge 
vibration, from underground cables, transformers on utility poles, streetlights etc. 

c) Sound	from	filling	of	customer	tanks	
Sound from filling of customers’ water tanks is similar to the leakage sound. 

d) Stream	sound	in	drainage	
The stream sound in drainage including the fall sound in the manhole is similar to leakage 
sound and thus hard to differentiate. 

e) Sound	of	running	vehicles	
The running sound of cars is transitory and easy to distinguish because the volume changes 
irregularly. However, the friction sound of the tire with the road surface is easily confused 
with the leakage sound. 

f) Noise	of	wind	
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Sound of low velocity wind is different from that of leakage but when the velocity of wind 
increases the sound becomes similar to that of leakage and it becomes difficult to distinguish 
between the sound of wind and leakage. 

g) Town	noise	
In urbanized area, various sounds such as from air-conditioning equipment and running cars 
are mixed together, which is similar to the leakage sound. 

Aquaphon	 A	 100	 User’s	 Manual	 from	 the	 equipment	 manufacturer	 is	 attached	 as	
Attachment	1.	It	covers	all	aspects	of	the	equipment	including	potential	malfunction	and	
troubleshooting.	
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CHAPTER	4. METALLIC	PIPE	LOCATOR

4.1 Introduction	

The type of pipe locator available in WWD is is C.Scope MXL4, as shown below . 

Signal generator Locator 
Type of metallic pipe locator used in WWD Jenin 

This locator can locate metallic pipes underground. 

4.2 Components	of	the	Device

The device consists of two main components; signal generator and receiver as shown above. 



The	Project	for	Improvement	of	Water	Service	Management	in	Jenin	Municipality	

Usage	Manual	of	Leak	Detection	Equipment                                  Page  16 

Signal generator and accessories of C.Scope MXL4 pipe locator 

 Receiver of C.Scope MXL4 pipe locator  
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4.3 Locator	Operating	Modes

A) Power	mode	
In Power Mode the Locator detects power 
signals. These power signals are present on all 
current carrying electricity cables although 
not all are detectable. Power signals may also 
flow along other conductors such as metal gas 
and water pipes, telecom cables, metal fences 
and railway tracks. 

Not all electricity cables can be found using the 
Power Mode, also one of the limitations of this 
mode is the cables more than 3m deep may not 
be detectable. 
Note:	Generally	not	used	for	water	pipes.	

B) Radio	mode	
In Radio Mode, the Locator detects signals 
from various radio transmitters. These 
signals flow through the ground and will tend 
to follow the line of least resistance such as a 
buried metallic pipe. When this happens, the 
service (i.e., metallic pipe) can often be 
detected by using the Locator in Radio Mode. 

Normally it is only possible to detect radio 
signals present on services up to 2 m deep. 

C) All	Scan	mode		
In All Scan Mode, the Locator detects at ALL frequencies in a wide band. Sometimes a signal 
that is outside of the frequency range of the other search modes (Power, Radio, and 
Generator/ Transmitter) will be present on a buried metallic service. 
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All Scan Mode is a useful additional search mode to 
employ as it may detect these ‘extra’ signals as well 
as the Power, Radio and Generator/ Transmitter 
signals. 

Using the All Scan Mode is also a good way to 
confirm the accuracy of the marking of metal pipes 
and cables previously detected using the Power, 
Radio and Generator/ Transmitter modes of 
detection. 
In All	Scan	mode has the following limitations:
- A strong All Scan signal present on one service 

may mask a weaker All Scan signal present on 
an adjacent service. 

- It is not normally possible to determine what the service is in All Scan Mode, only its 
position. 

- The depth of the buried service cannot be judged by the strength of the All Scan signal 
alone. 

- Normally it is only possible to detect All Scan signals present on services up to 2 m deep. 
- A short service may not have enough signal to be detected. 

D) Generator/Transmission	mode
This is the most commonly used method for 
detecting buried metallic pipes. In this mode the 
Locator detects conductors radiating a signal 
applied by the Signal Generator/ Transmitter or the 
signal radiated by a Sonde.  

The Signal Generator/ Transmitter provides a way 
of sending a known signal along buried metallic 
services which can then be detected using the 
Locator. By detecting this signal it is possible to 
locate, trace and identify the pipes or cables that 
may be carrying it.  

Use of the Signal Generator/ Transmitter enables most, if not all, of the remaining buried 
metallic services to be detected and traced.  
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There are TWO basic methods by which the 
Signal Generator/ Transmitter signal can be 
applied to buried services:  
 Direct Connection - The Signal 

Generator/ Transmitter is attached 
directly to the service using either the 
Direct Connection Leads or one of the 
accessories available for use with the 
Signal Generator/ Transmitter such as 
the Signal Clamp or Signal Injector. 

 Induction - The Signal Generator/ 
Transmitter can induce a signal onto a 
buried metallic service remotely from the 
surface without the need to physically 
connect to that service. 

4.4 Using	the	Locator

A) Batteries	
The locator can be powered by either eight standard alkaline or Nickel-Metal Hydride 
rechargeable (NiMH) AA (LR6) size batteries. 

Locator	Battery	Check	
Switch the Locator on by pulling up on the On/Off trigger positioned on the underside of the 
handle. The Locator should emit a clear audible battery check tone for one second and the 
display should come on. 

Check the battery level indicator in the bottom left hand 
corner of the display. If there is only one segment or no 
segments of the indicator filled in then the batteries will 
need to be replaced or recharged before locating work 
can begin. 

Changing	Locator	Batteries	
 Push the two clips back to release the Battery Compartment door. 
 Remove ALL EIGHT used batteries and replace with new or recharged ones. 
 Be careful to insert the new batteries the correct way round in the holder. 
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 Replace the holder in the Battery Compartment making sure that the two terminals on 
the holder make contact with the two terminals within the Battery Compartment. 

 Close the Battery Compartment door securely. 

B) Holding	the	locator	

When in use the Locator should always be held upright. Never swing the Locator such that it 
moves away from the vertical. The Locator will emit an audio warning if the Locator is being 
swung excessively. 

Your middle or little finger should be used to squeeze, and hold on, the On/Off trigger. Your 
index finger will then be free to adjust the Sensitivity Control.  

C) Locating
There are three stages to the locating process; searching, pinpointing and tracing. 

Searching: The searching is done by the following steps: 
1. Turn the Mode Switch to the appropriate mode. 
2. Hold in the On/Off trigger. The Locator should emit the audible battery test tone and the 

digital display should come on. 
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Check the battery level indicator to confirm the 
batteries are usable. 
3. Rotate the Sensitivity Control fully clockwise to its 

maximum setting as indicated by the arrow on the 
control. 

4. Carry out the search using a grid pattern as shown 
in the diagram. Walk slowly and keep the Locator 
upright at all times and stationery by your side. 

5. As you approach the area in which there is a signal 
the Locator will emit an audible response and 
show a visual response on the display. 

6. Keep walking until the audible and visual 
responses disappear. 

Pinpointing:	Having found a signal, the next step is to pinpoint the source. The closer the 
Locator is to the signal source the stronger the response. 

To	Pinpoint	a	Signal	
1. Keeping the Locator vertical, walk through the area of the signal response. If the visual 

response goes up off the scale then stop and reduce the sensitivity of the Locator slightly 
before continuing. 

2. The width of the signal 
response will shrink as the 
sensitivity is reduced. Once it is 
reduced enough then a clear 
peak response will be seen on 
the display as the Locator 
traverses the service. The 
Locator is positioned directly 
above the buried service when 
the display is at its highest 
(peak) reading. 
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3. Carefully rotate the Locator over the peak 
reading until the visual response falls to a 
minimum. The Locator will now be roughly IN 
LINE with the direction of the buried service. 

4. Mark the position of the buried service. 

Note: The Alarm Zone™ warning will be triggered 
if the Locator measures a Power, Generator/ 
Transmitter or All Scan signal as being less than 0.3 
m (12 ”) away. The Locator will give an audible 
alert and the Alarm Zone™ warning symbol will flash on the display of the Locator. 

Tracing: Having pinpointed a service it should now be possible to trace its route. 
1. Carefully follow the direction of the signal 
holding the Locator at right angles to the line of 
the signal. It is necessary to constantly ‘slice’ the 
Locator from side to side in order to be sure of 
still being over the peak signal response. 

2. Stop and mark the position of the signal at 
regular intervals. As more marks are recorded the precise direction of the service will 
become more apparent. 

Caution: Never rush the tracing process. Small and unexpected changes in the service’s route 
will be missed if care is not taken to follow the signal’s path every step of the way. 

Lost	Signals:	
This can be because of a curve, or bend in the 
route, change in depth of the service, a T 
connection or the end of the service. 

Finding	Lost	Signals:	
1. Walk in a circle at least 1 m (3’3”) around the 
point where the signal was lost. This should 
locate the service if the signal has been lost
because of a curve or bend in the route of the 
service, or a T connection into another service. 
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2. If you find nothing then increase the sensitivity and repeat the circle. This should find the 
service if it has continued but at a greater depth. 

4.5 Procedure	of	Direct	Connection	Method

The Direct Connection Leads and Earth Stake that are supplied with the Signal Generator/ 
Transmitter are used to apply a signal to any metal pipe at a suitable access point such as a 
valve, hydrant point, stop cock or exposed pipe length.  
The steps are as follows: 

Steps Illustration 
1. Plug the Direct Connection Leads 

into the Signal Generator/ 
Transmitter Connection Socket. 

2. Attach the red lead to the pipe at 
your point of access using the 
Crocodile Clip. Ensure that you have 
a secure and clean grip on the pipe 
with the Crocodile Clip. 

3. Turn the Signal Generator/ 
Transmitter on. 
Select	frequency	to	be	used;	512Hz,	
640Hz,	8kHz,	33kHz,	CF,	131kHz	(HF).	

4. Place the Earth Stake in the ground. 

The ideal position for the Earth Stake 
is at right angles to the assumed line 
of the pipe and the full length of the 
Direct Connection Leads away from 
the pipe access point. 
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Steps Illustration 
5. Connect the black Earth Lead to the 

Earth Stake (or an alternative earth 
point). If your earth point is too far 
away from the pipe access point for 
the black Earth Lead to reach then 
use the yellow 10 meter Auxiliary 
Earth Lead instead. 

6. As the Earth Lead is connected to the 
Earth Stake the audible signal from 
the Signal Generator/ Transmitter 
should change in pitch. The lower the 
pitch, the better the signal will be on 
the metal pipe. 

There	will	be	a	visual	representation	of	the	
quality	of	the	connection	in	addition	to	the	
audible	 pitch	 change.	 The	 greater	 the	
response	 on	 the	 display,	 the	 better	 the	
signal	will	be	on	the	pipe.	

If	there	is	no	change	in	pitch	it	may	be	that	
some	 dirt,	 rust	 or	 paint	 on	 the	 pipe	 is	
preventing	 from	making	 a	 good	 contact	
with	the	pipe.	Alternatively,	it	may	be	that	
your	 earth	 point	 is	 at	 fault.	 Change	 the	
position	 of	 the	 Earth	 Stake	 or	 use	 an	
alternative	earth	point.	
7. Adjust the Output Power Level to 

suit. 

Notes:	
 If it is not possible to use the Earth Stake, use a nearby metal fence post, manhole cover 

or gully cover. 
 If the Earth Stake cannot be inserted into the ground, then simply laying it flat on the 

ground can sometimes provide a successful earth connection (especially if the ground is 
wet). 
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 DO NOT use something that may have another metallic service attached to it, such as a 
metal street lighting column. 

 If the Signal Generator/ Transmitter pitch does not change then there is no signal being 
transferred onto the service. 

Tracing	the	Direct	Connected	Signal: 
The tracing technique used to follow 
the Signal Generator/ Transmitter 
signal when applied by a direct 
connection method (Direct 
Connection Leads, Signal Clamp or 
Signal Injector) is almost exactly the 
same as the normal tracing technique 
used on Power, Radio or All Scan 
Modes, except the signal the Locator is 
detecting will get weaker the further away from the Signal Generator/ Transmitter that you 
go. It will be necessary to regularly increase the Locator Sensitivity Control to compensate 
for this. 
Note:	For	MXT4	,	having	traced	the	signal	for	a	short	distance	it	may	be	worthwhile	switching	
the	MXT4	Transmitter	to	alternative	frequencies	to	see	if	they	give	a	stronger	response.	Choose	
the	frequency	that	gives	the	strongest	response	and	continue	with	the	trace.	

4.6 Procedure	of	Induction	Method

This is the standard method for inducing signals onto buried metallic services. It produces a 
strong signal directly below the Signal Generator/Transmitter but the signal strength drops 
off quite quickly either side of the Signal Generator/ Transmitter. Follow the following 
procedure: 

1. Check that there are no accessories plugged into the Connection Socket. The Signal 
Generator/ Transmitter switches automatically to Induction Mode when the socket is 
unused.  

2. Place the Signal Generator/ Transmitter upright on the ground where you suspect the 
services are buried. Make sure the Signal Generator/Transmitter is in line with the expected 
route of these services. 

3. Turn the Signal Generator/ Transmitter on and check that the batteries are OK. 
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For	MXT4	only,	select	8kHz,	33kHz,	CF	or	131kHz	(HF).	It	is	not	possible	to	induce	a	512Hz	or	
640Hz	signal	onto	buried	services.	

4. The signal will be radiated into the ground immediately below and for approximately 3 m 
(10’) either side of the Signal Generator/ Transmitter. 

5. Move AT	LEAST	10	m (33’) away from the 
Signal Generator/Transmitter position with 
your Locator. This is to avoid the Locator 
picking up the airborne signal rather than the 
signal induced onto the buried service. 

6. Stand so that you are roughly in line with the 
end of the Signal Generator/ Transmitter and 
hold the Locator so that the side of the Locator 
is facing towards the Signal Generator/ Transmitter. 

7. Select Generator / Transmitter Mode. 
The	MXL4	Locator	must	be	set	to	the	same	frequency	as	the	MXT4	Transmitter.	

8. Adjust the sensitivity so that the Locator shows a minimal visual response and emits a 
minimal audible response. 

9. Walk in a straight line across the end line of the Signal Generator / Transmitter. When a 
signal is detected ‘pinpoint ‘that signal as shown in the ‘Using the Locator’ section. 
If no signal is found move the Signal Generator / Transmitter 5 m (16) and try again. 
Continue this procedure moving the Signal Generator / Transmitter in 5 m (16) steps, 
following a grid pattern, until a signal can be found. 

10. It may be possible to increase the strength of the induced signal on the buried service by 
improving the positioning of the Signal Generator / Transmitter. Once the buried service has 
been pinpointed, moving the position of the Signal Generator / Transmitter from side to side 
will give an increase or decrease in the Locator response. 

Remember,	the	closer	the	Signal	Generator	/	Transmitter	is	to	the	position	of	the	buried	service	
the	stronger	the	signal	will	be	on	that	service.	
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11. If a large area needs to be searched for buried services then an ‘Inductive	Sweep’ could 
be used. It is an ideal method for detecting the position of buried services as they cross the 
boundary of a large site. 

Procedure:  
An Inductive Sweep requires two people; one to 
operate the Locator and another to position the 
Signal Generator / Transmitter. 
a) Stand about 10 m away from each other as 
shown in the photo. The first person holds the 
Signal Generator / Transmitter, switched to it’s 
lowest Output Power Level, close to the ground 
and ‘end on’ (see diagram) whilst the other holds 
the Locator switched to Generator / Transmitter 
Mode. 
b) Adjust the sensitivity so that the Locator shows 
a minimal visual response and emits a minimal 
audible response. 
c) Then together, slowly walk across the site, staying the same distance apart and being 
careful to keep in line with each other. When the Signal Generator / Transmitter gets close 
to a buried metallic service the signal will be induced onto it and you should see this in the 
increased response on the Locator.  
d) Immediately tell your colleague to stop and place the Signal Generator / Transmitter on 
the ground at that point. Now you can pinpoint the service and trace out its route. Continue 
the sweep across the length and width of search area. 

4.7 Depth	measurement

Depth	cannot	be	measured	on	the	Power,	Radio	or	All	Scan	Modes.	
For	 the	MXL4	Locator,	depth	measurements	can	be	 taken	 from	a	
512Hz,	640Hz,	8kHz,33kHz,	CF	or	HF	(131kHz)	signal.	

WARNING! The depth indication MUST NOT be used to decide if 
mechanical digging over the buried service is appropriate. 

Procedure	to	measure	the	depth:	
1. The Signal Generator / Transmitter must be set to ‘Continuous’ 
signal output, not ‘Pulsed’ output. 
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2. It is vital that the signal being measured is a good quality signal. This is best achieved by 
using the Signal Generator / Transmitter in Connected Mode rather than Induced Mode. 

3. Set the Locator to Generator / Transmitter Mode and pinpoint the 
position of the buried service. Make sure the Locator is directly over, 
and at right angles to the route of the buried service. Rest the Locator 
on the ground with the body vertical. 
Note: If the pinpointing of the service is inaccurate then the Depth 
Measurement will be inaccurate. 

4. Press and hold down the depth button. The depth will be shown on 
the display. 

5. The depth can be verified by lifting up the Locator whilst keeping the 
depth button depressed. The depth indication should increase by the 
same amount that the Locator has been raised. 

MXL4	User’s	Manual	from	the	equipment	manufacturer	is	attached	as	Attachment	2.	It	
covers	all	aspects	of	the	equipment	including	potential	malfunction	and	troubleshooting.	
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CHAPTER	5. PORTABLE	ULTRASONIC	FLOWMETER

The type of ultrasonic flowmeter procured by the Project and being used in Jenin WWD is 
Micronics Portaflow 330. Although the flowmeter is not a direct equipment for leak detection, 
it helps indirectly in many ways to identify the area of leakage by measuring and monitoring 
water flow into an area. This part of the manual briefly describes about the functions and use 
of this flowmeter. 

5.1 Hardware	Components	and	Measuring	Principle

The is a clamp-on type flowmeter which can measure flow rate of water in a pipe without 
needing to cut it or insert any mechanical parts through the pipe wall. Standard components 
of the flowmeter are as shown below. 

Standard components of Portaflow equipment 

Connectors and other details of the equipment are shown below. 
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Keypad details are shown below. 

Measuring	principle	
When ultrasound is transmitted through a liquid the speed at which the sound travels 
through the liquid is accelerated slightly if it is transmitted in the same direction as the liquid 
flow and decelerated slightly if transmitted against it. The difference in time taken by the 
sound to travel the same distance but in opposite directions is therefore directly 
proportional to the flow velocity of the liquid. 
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The Portaflow 330 system employs two ultrasonic transducers attached to the pipe carrying 
the liquid and compares the time taken to transmit an ultrasound signal in each direction. If 
the sound characteristics of the fluid are known, the Portaflow microprocessor can use the 
results of the transit time calculations to compute the fluid flow velocity. Once the flow 
velocity is known the volumetric flow can be easily calculated for a given pipe diameter. 

The Portaflow system can be set up to operate in one of four modes determined mainly by 
the pipe diameter and the type of transducer set in use. The diagram below illustrates the 
importance of applying the correct separation distance between the transducers to obtain 
the strongest signal. Various installation position (operating modes) are shown below. 
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5.2 Installation

A) Transducer	positioning	
The proper positioning of transducer is shown below.  
 Upstream and downstream straight pipe sections requirement should be maintained. 

Near the obstructions or bends the flow profile gets distorted. This affects the 
measurement accuracy. If any location of pipe makes it difficult to maintain the 
requirement of U/S, D/S straight pipe, another location should be found. 

 The transducer should be placed not exactly at the top but at about 45 angle as shown 
below. This is to avoid any potential air bubbles which cause problem in measurement. 

Positioning of the transducers 

B) Preparation	of	pipe	surface	
External coating of the pipe surface needs to be removed and cleaned. 

Heating to melt external coating Exposing the pipe surface and cleaning
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C) Attaching	the	transducers	

See figures below. 

Attaching the transducers after removing the external coating of pipe 
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Fitting the transducers 

Attaching the sensors Starting to take reading 
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D) Deciding	separation	space	of	transducers	
In order to decide the separation space of transducers pipe external diameter, wall thickness 
of pipe material, and thickness of internal coating are required. For pipes generally used in 
Palestine, these parameters are shown in the following Table. 

5.3 Operating	Procedure

The two main steps in using the ultrasonic flowmeter are (i) Initial instrument setup, and (ii) 
Connecting and taking basic flow readings. With these steps one can get flow values. There 
are other steps to increase measurement accuracy, manage site details and log data. These 
are graphically shown below with references to the flowmeter’s operational manual 
provided by the manufacturer.  
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The most important steps are Initial instrument setup and Connecting and taking basic flow 
reading. Other steps will then be gradually mastered. 

All these are explained in detail in the user’s manual of the instrument. 

PF330’s	User	Manual	from	the	equipment	manufacturer	is	attached	as	Attachment	3.	It	
covers	all	aspects	of	the	equipment	including	potential	malfunction	and	troubleshooting.	
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CHAPTER	6. PRESSURE	LOGGER

6.1 Introduction	

Water pressure values at different parts of water network can be used to understand the 
overall health of distribution network. Unexpected variation of pressure in a pipe section 
indicates pipe blockage, pipe break (leak), or unknown branches in between the pressure 
measurement locations. Pressure measurement is also essential to check customer 
complaints related to low pressure.  

For the above-mentioned types of pressure measurement, the project procured Keller (Leo 
5) pressure loggers. These loggers have internal pressure transducers, so they can measure 
pressure and store the data in memory. These loggers have been used extensively to measure 
pressure at various parts of Jenin and thus Jenin WWD staff are familiar with their operation. 

They are compact and robust. They can be programmed by connecting with computers to 
start logging immediately or from a certain hour afterwards. Similarly, they can be 
programmed to stop logging at a given time or continue until removed and stopped. The 
recorded measurement data can be presented graphically and exported. 

Two other types of pressure measurement instruments are also used in the project; simple 
pressure gauges and multi-channel (pressure and flow) data loggers. Detail usage of these 
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instruments have been given in a separate manual. Thus here only the usage of Leo 5 has 
been outlined, that too in brief. 

6.2 Steps	in	Using	the	Pressure	Logger	

There are three principal steps in use of this pressure logger;  programing, installing at site, 
and downloading and analyzing data. These are briefly explained below. For detail, please 
refer to another manual entitled ‘Manual	on	Pressure	Measurement	Devices’ (Attachment 
6) prepared by the project.  

Programming	
 Download and install the software. This can be downloaded from Keller’s website, 
 Connect the logger to the computer and provide required parameters. Measurement 

interval and starting and stopping time are the two most important parameters. 
 Upon completion, close the program and disconnect the logger. 

Installation	at	site	
 Decide where to install 
 Prepare a tapping or tee 
 Connect the logger and by checking display confirm the logger is working 

Downloading	and	analyzing	data	
 When the desired measurement period is completed, disconnect the logger and bring to 

office 
 Connect with the computer and download the data using the logger program 
 Export and analyze the chart/data 

Precaution:	
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Do not touch/press the ventilation film 

The pressure connection is screwed in with 
the aid of a wrench on the hexagon of the 
sensor. Please DO NOT use the LEO 5 
housing for tightening!

Example of installations to measure pressure at customer connections in Jenin are shown 
below. 

Ventilation film 
DO NOT 
touch/press it 
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CHAPTER	7. WHEN	THESE	DEVICES	CAN	BE	USED

7.1 Introduction

Some of the devices mentioned in the preceding sections are more effective than others in 
certain circumstances. Some devices such as pressure and flow measurement devices 
indicate a leakage problem indirectly. Sometimes it is necessary to use more than one 
devices in conjunction. Thus, a NRW expert needs to be aware when each device can be used 
to get best result.  

7.2 Guidance	for	Selecting	Devices	for	Particular	Circumstances

The following table gives an idea when and how to prioritize using each mentioned device: 

Device	
name Device	photo When	to	use	it Related	 devices	 that	 can	 be	

used	together
Listening 
Stick

 If the area of leakage is 
known and need to 
shorten the searching 
area 

 If the area of leakage is 
not identified, 
preliminary screening 
(area wise) by listening 
on exposed fittings such 
as customer meters, 
service connections, 
valves, fire hydrants, 
and so on 

 UFM can be used at first in 
the step test or stop cock 
test in order to predict 
which branch includes 
potential leaks 

Ground 
Microphone

 If the area of the 
leakage is known and 
needs to pinpoint its 
exact location. 

 Listening stick site survey 
may precede the GM use to 
shorten the length of 
investigation by GM 
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Device	
name Device	photo When	to	use	it Related	 devices	 that	 can	 be	

used	together
Pipe 
Locator 

 Before the leakage 
detection activities by 
other devices, it is 
needed to identify 
accurately the pipeline 
locations at first  

 To identify where is the 
pipeline to install UFM, 
before the excavation to 
expose the pipe 

 Needed before using the 
ground microphone 

Portable 
Ultrasonic 
flowmeter 

 For doing the step test 
or stop cock test in 
order to identify the 
branch or area that 
contains potential leaks 
or illegal uses. This is 
before using the other 
leak detection devices 

 Listening stick to be used 
during the stop cock test, 
and after identifying the 
most potential leakage 
area during the step test 

Pressure 
logger 

 When water pressure in 
nearby areas connected 
with a same distribution 
pipeline seems very 
much different  

 Listening stick and UFM 

End	of	the	Manual!	
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INSTRUCTION MANUAL

We recommend the Locator is regularly used with 

the C.Scope PC Toolkit. The Toolkit checks & updates

the Locator firmware to the latest version each time.

Download Toolkit at cscopelocators.com/toolkit
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ALWAYS EXCAVATE WITH CARE

C.Scope Locators detect services radiating a detectable signal. There may be some services that do not radiate a signal and cannot be located.

Do not use the equipment outside of the temperature range -10˚C to +50˚C (14˚F to 122˚F) as the batteries may cease to function adequately.

Geographical conditions such as hills and mountains may effectively screen signals and prevent a detectable Radio signal.

The Locators alone will not always locate every service. Use a Signal Generator/Transmitter wherever possible.

Do not touch the metal of the Signal Generator/Transmitter Crocodile Clips or of the Plastic Pipe Tracer or Flexible Tracer terminals when in use.

The Signal Generator/Transmitter leads MUST  NOT be connected directly to a live service.

Beware of multiple services. The Locators will not always indicate services that are close together or one above the other.

Do not use the equipment in areas where hazardous gases may be present.

Check for underground services before using the Earth Stake.

Always make sure that the Locator and Signal Generator/Transmitter are set to the same frequency when used together.

Performance may be impaired by unusually strong electromagnetic fields.

Do not hold the Locator Loudspeaker close to the ear for extended periods.

It is recommended that the operation of the Locator and Signal Generator/Transmitter is regularly checked (see pages 53-56).

GENERAL WARNINGS

1



On/ Off Switch

Depth measurement button (DXL4/MXL4 only)

Digital display

Detachable Loudspeaker

Sensitivity Control

4 position Mode Switch:

P. Power

R. Radio

G. Generator/ T. Transmitter

A. AllScan

Battery Compartment and 

data access connection

Replaceable Wear Foot

CXL4, DXL4 and MXL4 Locators

The CXL4, DXL4 and MXL4 can provide precise information about the position and depth (DXL4 and MXL4 only) of buried services.
The combination of locating modes enables buried services to be detected quickly and reliably.

Signal Strength Indicator

Depth display (DXL4/MXL4 only)

Mode selected:  

P Power

R Radio

G Generator (CXL4/DXL4 frequency)

T Transmitter (MXL4 selected frequency)

A AllScan

Battery Condition Indicator

Self Test Warning

GPS

Bluetooth™ 
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SGA4/SGV4 Signal Generator and MXT4 Transmitter

Control Panel

Digital display (SGV4/MXT4 only)

Direct Connection Socket

Auxiliary Earth Lead Socket

Auxiliary 10m Earth Lead

Direct Connection Leads

Crocodile Clips

Connection Magnets

Batteries

Earth Stake

Accessory Tray

Accessory Tray Holding Clips
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Signal Strength Indicator

Output Power Level

Output Frequency Indicator

Connected Mode Indicator

Induced Mode Indicator

Battery Condition Indicator

Audio Level Indicator

Self Test Warning



SGA4 and SGV4 Signal Generator

4

SGA4 Signal Generator

The SGA4 Signal Generator is designed for use 
with the CXL4 and DXL4 Locators.

• High (One Watt) and low Power Output settings.
• Pulsed or Continuous output signal.
• Loud or Muted audible output.

SGV4 Signal Generator

The SGV4 Signal Generator is designed for use 
with the CXL4 and DXL4 Locators.

• Automatic Daily Self Test.
• Data Logging of all Signal Generator activity.
• Automatic Back-light.
• Four Power Output settings up to One Watt.
• Pulsed or Continuous output signal.
• Loud, Muted or Silent audible output settings.
• Combined Frequency (CF) signal output (33kHz and 131kHz) 

applicable using both Connected and Induced methods 
of signal transfer.



MXT4 Transmitter

5

MXT4 Transmitter

The MXT4 Transmitter is designed for use with the MXL4 Locator.

• Automatic Daily Self Test.
• Data Logging of all Transmitter activity.
• Automatic Back-light.
• Four Power Output settings up to One Watt.
• Pulsed or Continuous output signal.
• Loud, Muted or Silent audible output settings.
• Six Frequency settings: 512Hz, 640Hz, 8kHz, 33kHz, 

CF (33kHz and 131kHz combined), 131kHz (HF).
• All Frequencies applicable using the Direct Connect method 

of signal transfer.
• 8kHz, 33kHz, CF (33kHz and 131kHz combined), 131kHz (HF) 

frequencies applicable using the Induced method of signal transfer.



In Power Mode the Locator detects power signals. These power signals are present on all current carrying electricity cables 
although not all are detectable. Power signals may also flow along other conductors such as metal gas and water pipes, 
telecom cables, metal fences and railway tracks.

Limitations of Power Mode

Not all electricity cables can be found using the Power Mode. Here are the most important examples of electricity cables 
that may not be detectable in the Power Mode: 
l Street lighting cables. When the lights are off, no current flows and so no power signal is created.
l Supplies to buildings or plant using very little or no electricity may not have a detectable power signal.
l Pot-ended or capped cables. These will never have any current flowing through them but are possibly still live.
l Disused or abandoned cables.
l A few high voltage electricity cables. These can be ‘well balanced’, electrically and therefore radiate little or no power signal.
l Direct Current cables (such as those found on railway systems). These do not create their own Power signals.  
l Cables more than 3m (9’9”) deep.

Locator Operating Modes: Power Mode

NOTE  Locators can only detect services radiating a detectable electromagnetic signal. 
There may be some services that do not radiate these signals and cannot be located.
NOTE  The absence of a power signal does not mean the service is not live.

WARNING  Generally these services should be detectable using the Radio or Generator/Transmitter Modes.
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In Radio Mode, the Locator detects signals from various radio transmitters. These signals flow through the ground 
and will tend to follow the line of least resistance such as a buried metallic service. When this happens the service 
can often be detected by using the Locator in Radio Mode.

Limitations of Radio Mode

l Not all services will be detectable in Radio Mode.
l A strong radio signal present on one service may be masking a weaker radio signal present on an adjacent service.
l It is not normally possible to determine what the service is in Radio Mode, only it’s position.
l Radio signals do not favour one utility over another.
l The depth of the buried service cannot be judged by the strength of the radio signal alone.
l Normally it is only possible to detect radio signals present on services up to 2 m (6’6”) deep.
l A short service may not have enough signal to be detected.

Locator Operating Modes: Radio Mode

NOTE  Locators can only detect services radiating a detectable electromagnetic signal. 
There may be some services that do not radiate these signals and cannot be located.

7

WARNING  Most buried metallic services not found in Radio Mode should be detectable by using Generator Mode 

with the Signal Generator/Transmitter. 



In AllScan Mode, the Locator detects at ALL frequencies in a wide band. Sometimes a signal that is outside of the frequency 
range of the other search modes (Power, Radio, and Generator/ Transmitter) will be present on a buried metallic service. 
AllScan Mode is a useful additional search mode to employ as it may detect these ‘extra’ signals as well as the Power, Radio 
and Generator/ Transmitter signals.

Using the AllScan Mode is also a good way to confirm the accuracy of the marking of metal pipes and cables previously detected
using the Power, Radio and Generator/Transmitter modes of detection.

Locator Operating Modes: AllScan Mode
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Limitations of AllScan Mode

AllScan Mode has exactly the same limitations as those listed for the Power and Radio Modes: 
l Street lighting cables when the lights are switched off, supply cables to buildings or plant using little or no electricity, 

pot-ended or capped cables, well balanced high voltage cables and direct current cables may all be missed on the AllScan Mode.
l A strong AllScan signal present on one service may mask a weaker AllScan signal present on an adjacent service.
l It is not normally possible to determine what the service is in AllScan Mode, only its position.
l AllScan signals do not favour one utility over another.
l The depth of the buried service cannot be judged by the strength of the AllScan signal alone. 
l Normally it is only possible to detect AllScan signals present on services up to 2 m (6’6”) deep.
l A short service may not have enough signal to be detected.

Locator Operating Modes: AllScan Mode
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WARNING  Using the Power and Radio Modes may be more effective in areas where there are many services
radiating an AllScan signal.
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Locator Operating Modes: Generator/ Transmitter Mode

In Generator/Transmitter Mode the Locator detects conductors radiating 
a signal applied by the Signal Generator/Transmitter or the signal radiated
by a Sonde.

The Signal Generator/Transmitter provides a way of sending a known 
signal along buried metallic services which can then be detected using 
the Locator. By detecting this signal it is possible to locate, trace 
and identify the pipes or cables that may be carrying it. 

There are TWO basic methods by which the Signal Generator/Transmitter
signal can be applied to buried services:

l Direct Connection - The Signal Generator/Transmitter is attached 

directly to the service using either the Direct Connection Leads 

or one of the accessories available for use with the Signal Generator/

Transmitter such as the Signal Clamp or Signal Injector.

l Induction - The Signal Generator/Transmitter can induce a signal 

onto a buried metallic service remotely from the surface without 

the need to physically connect to that service.

Limitations of Generator/Transmitter Mode are covered 
in the ‘Using the Signal Generator/Transmitter’ section 
of this Manual.

WARNING  Locators can only detect services radiating a detectable electromagnetic signal. 
There may be some services that do not radiate these signals and cannot be located.

Direct Connection

Induction



11

Using the Locator: Batteries

NOTE A spare battery pack can be carried inside the Battery Compartment.
NOTE Only use alkaline or Nickel-Metal Hydride rechargeable (NiMH) AA (LR6) size batteries. 
NOTE Dispose of the used batteries safely in accordance with local regulations.

WARNING Do not change batteries in confined spaces where gas may be present.
WARNING Do not mix old and new or different types of batteries.

NOTE The Locator will carry out an automatic daily Self Test when it is switched on for the first time each day 
(see pages 12-13 for full details)

C.Scope Locators can be powered by either eight standard alkaline 
or Nickel-Metal Hydride rechargeable (NiMH) AA (LR6) size batteries.

Locator Battery Check

Switch the Locator on by pulling up on the On/Off trigger positioned 
on the underside of the handle. The Locator should emit a clear audible 
battery check tone for one second and the display should come on.

Check the battery level indicator in the bottom left hand corner 
of the display. If there is only one segment or no segments 
of the indicator filled in then the batteries will need to be replaced 
or recharged before locating work can begin.

Changing Locator Batteries

l Push the two clips back to release the Battery Compartment door. 
l Remove ALL EIGHT used batteries and replace with new or recharged ones. 
l Be careful to insert the new batteries the correct way round in the holder. 
l Replace the holder in the Battery Compartment making sure that the two terminals on the holder make contact with the two 

terminals within the Battery Compartment. 
l Close the Battery Compartment door securely.

Replace or Recharge batteries

Battery Levels OK



NOTE The Locator records every Automatic Daily Self Test. The Test results can be retrieved from 
the Locator to produce a Product Validation Certificate by using the PC Toolkit (see page 57).
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Using the Locator: Automatic Daily Self Test

NOTE When turning the Locator on for the first time it is important that no other Locator is situated within 30cm (1’) 
and that no Signal Generators, Transmitters or Sondes are operating within 5m (16’) .
NOTE Try not to switch the Locator on for the first time in an area with unusually high Power signals such as next to
an electricity transformer.

The CXL4, DXL4 and MXL4 Locators have an in-built automatic Daily Self Test function. 
This tests the Locator’s circuits and receiving aerials for correct performance.

The Self Test is automatically performed the first time the Locator is switched on each day 
and takes approximately four seconds. 

The Self Test process is indicated by ‘TEST’ appearing on the display. 
In the top left hand corner of the screen a countdown timer shows the progress 
of the test.  



After the Locator has successfully completed the Self Test 
the Locator is ready for use as per normal. 
It will not undertake another Self Test that day.

If the Locator has failed the Self Test the Warning symbol 
will appear in the bottom right hand corner of the screen.

If the error code ‘OVER’ is displayed alongside the Warning
symbol this indicates that there is a significant external signal
present that has corrupted the actual Self Test process. 

The source could be an active Signal Generator, Transmitter,
Sonde or Locator or a nearby transformer or other power
source emitting a strong Power mode signal. 

In this situation make sure all nearby Signal Generators,
Transmitters and Sondes are switched off or move 
a few metres/ feet to a different location. The Locator will 
automatically initiate a new Self Test when it is next switched 
on and will continue to do this until a successful Self Test 
has been achieved.

If the Locator still fails a Self Test then this is indicating 
that there is a fault and the Locator should be withdrawn 
from service. Contact C.Scope or a C.Scope Authorised 
Service Centre for advice. 
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Using the Locator: Automatic Daily Self Test
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When in use the Locator should always be held upright. 
Never swing the Locator such that it moves away from 
the vertical. The Locator will emit an audio warning 
if the Locator is being swung excessively.

Using the Locator: Holding the Locator

Correct Incorrect

90º

Your middle or little finger should be used to squeeze, 
and hold on, the On/Off trigger. Your index finger will 
then be free to adjust the Sensitivity Control. 



15

There are three stages to the locating process; searching, 
pinpointing and tracing.

1. Turn the Mode Switch to the appropriate mode.

2. Hold in the On/Off trigger. The Locator should emit the audible 
battery test tone and the digital display should come on. 
Check the battery level indicator to confirm the batteries are usable. 

3. Rotate the Sensitivity Control fully clockwise to its maximum 
setting as indicated by the arrow on the control.

4. Carry out the search using a grid pattern as shown in the diagram.
Walk slowly and keep the Locator upright at all times and stationary
by your side.

5. As you approach the area in which there is a signal the Locator will
emit an audible response and show a visual response on the display.

6. Keep walking until the audible and visual responses disappear.

Using the Locator: Searching

NOTE This search technique applies only to the Power, Radio and AllScan Modes. 
See ‘Using the Signal Generator/ Transmitter’ for the correct search pattern when using Generator/ Transmitter Mode.
NOTE Sometimes the Locator will give an audible response and strong (full scale) visual response across 
the whole of the search area. In this case turn the sensitivity down slightly and repeat the search using the same grid pattern.

Search Grid Pattern
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Using the Locator: Pinpointing

NOTE The amount of sensitivity adjustment needed to pinpoint a service can vary depending on the mode being used, 
the signal strength and the service depth.    
NOTE The word ‘OVER’ will appear on the display if the Locator is detecting a signal that is too strong. This is irrespective 
of which mode of detection is being used and can also be caused if the Power Output setting on the Signal Generator/
Transmitter is too high. 

NOTE The presence of other signals in the immediate vicinity may result in the visual response not reducing to a minimum
level when the Locator is rotated over the peak response.

NOTE Each time the Locator response reaches its peak 
position, a single ‘PeakHold’ line will remain showing 
on the bar graph for two seconds to assist you to return to the correct peak position.

Having found a signal the next step is to pinpoint the source. 
The closer the Locator is to the signal source the stronger the response.

To Pinpoint a Signal

1. Keeping the Locator vertical, walk through the area of the signal 
response. If the visual response goes up off the scale then stop 
and reduce the sensitivity of the Locator slightly before continuing. 

2. The width of the signal response will shrink as the sensitivity 
is reduced. Once it is reduced enough then a clear peak response 
will be seen on the display as the Locator traverses the service. 
The Locator is positioned directly above the buried service 
when the display is at its highest (peak) reading.

3. Carefully rotate the Locator over the peak reading until the visual response falls to a minimum. 
The Locator will now be roughly IN LINE with the direction of the buried service.

4. Mark the position of the buried service.



The CXL4, DXL4 and MXL4 Locators feature an AlarmZone™ which is a form 
of automated depth measurement intended to alert the user to the presence 
of unusually shallow pipes or cables.

The AlarmZone™ warning will be triggered if the Locator measures a Power,
Generator/Transmitter or AllScan signal as being less than 0.3m (12”) away. 
The Locator will give an audible alert and the AlarmZone™ warning symbol 
will flash on the display of the Locator.

The AlarmZone™ depth setting is shown each time the Locator is switched on.

The AlarmZone™ is factory set to be triggered at 0.3 m (12”). 
This distance can be altered using the PC Toolkit. 

The AlarmZone™ feature can be temporarily disabled by switching between the Generator/
Transmitter mode and AllScan mode three times in quick succession. If you have disabled 
the AlarmZone™ feature, each time the Locator is switched on the display will read ‘OFF’. 

AlarmZone™ will remain disabled for 30 minutes at which point it will be automatically reactivated.

NOTE The Locator is measuring the distance from the base of the Locator 
to the source of the signal (the metal pipe or cable). If the Locator is held 
a significant distance above the ground surface then it may not trigger 
an AlarmZone™ warning because the Locator is now too far away 
from that shallow service.  
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Using the Locator: AlarmZone™

WARNING There may be some pipes and cables that are not radiating a signal so the AlarmZone™ warning will not appear.
NEVER presume there are no shallow pipes or cables present simply because AlarmZone™ has not been triggered.  
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Using the Locator: Tracing

Having pinpointed a service it should now be possible to trace its route.

1. Carefully follow the direction of the signal holding the Locator at right
angles to the line of the signal. It is necessary to constantly ‘slice’ 
the Locator from side to side in order to be sure of still being over 
the peak signal response.

2. Stop and mark the position of the signal at regular intervals. 
As more marks are recorded the precise direction of the service 
will become more apparent.

Lost Signals

This can be because of a curve, or bend in the route, change in depth 
of the service, a T connection or the end of the service.

Finding Lost Signals

1. Walk in a circle at least 1m (3’3”) around the point where the signal 
was lost. This should locate the service if the signal has been lost 
because of a curve or bend in the route of the service, or a T connection 
into another service.

2. If you find nothing then increase the sensitivity and repeat the circle. 
This should find the service if it has continued but at a greater depth.

NOTE It may be necessary to readjust the sensitivity to maintain the optimum response. 
NOTE After tracing, return to the original search grid to search for further buried services.

WARNING Never rush the tracing process. Small and unexpected changes in the service’s route will be missed
if care is not taken to follow the signal’s path every step of the way.
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Using the Signal Generator/Transmitter

Using the Locator in Power and Radio Modes will only allow you to locate and mark the position 

of buried services that are producing a Power signal or re-radiating a Radio signal. 

Use of the Signal Generator/Transmitter should enable most, if not all, of the remaining buried metallic 

services to be detected and traced. This section explains the various ways in which the Signal

Generator/Transmitter can be used.

It also shows how to use those accessories that allow the Signal Generator/Transmitter to be directly 

connected to specific services.

Direct Connection - Physically connecting the Signal Generator/Transmitter to a service is the most

effective way to transfer the signal onto that service and the best way to trace the route of that service.

Signal Clamp - The Signal Clamp is an accessory that allows the Signal Generator/Transmitter signal 

to be applied to a specific cable without having to make electrical contact with that cable. 

Although the Signal Clamp is not physically fixed to the cable we still consider it as 

a Connection method because it is using the Signal Generator/Transmitter in Connection Mode.

Signal Injector - The Signal Injector is an accessory that allows the Signal Generator/Transmitter 

signal to be safely applied to an electrical system via a conventional 3-pin power socket. 

This signal will then be detectable on the buried supply cable outside the building.

Induction - Induction is a method of applying a signal to a service to which there is no direct access.

NOTE The Locator should always be handled and operated according to the instructions 

shown in the ‘Using the Locator’ section unless specifically shown otherwise in this section. 

NOTE SGA4 Signal Generators will always switch on at higher power output, continuous signal and loud audio setting.

NOTE SGV4 Signal Generators and MXT4 Transmitters will switch on to the last used settings.

NOTE SGV4 Signal Generators and MXT4 Transmitters have a display backlight that is activated 

each time any control button is pressed. The display will remain illuminated for 15seconds.



Using the Signal Generator/Transmitter: 
Output Power Level and Pulse/Continuous Output

NOTE When using accessories such as the Signal Clamp, Signal Injector, Plastic Pipe Tracers and Flexible Tracer 

it is normally best to use the highest power setting. 
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Output Power Level

The SGV4 Signal Generator and the MXT4 Transmitter have four, selectable output power levels. 

The SGA4 Signal Generator has two selectable output power levels.

For long distance tracing or for detecting deep services it is always best to use the highest power setting of the Signal Generator/

Transmitter. Please note, however, that higher power settings will drain the batteries more quickly than lower power settings. 

For tracing work close to the signal application point, especially when using Induction Mode, the lower power settings are better. 

Pulsed/Continuous Output

For most locating work a Continuous signal output is best and MUST be used for any Depth or Signal Current Measurements.

A Pulsed signal output can be useful when it has become difficult to distinguish the Signal Generator/Transmitter 

signal from unwanted interference, for example, when tracing services over long distances or at greater depths.



Using the Signal Generator/Transmitter: Frequency Selection (MXT4 only)

Select the frequency on the MXT4 Transmitter and the MXL4 Locator by pressing the Frequency ( f ) buttons. 

The Frequency ( f ) buttons will scroll through the various frequency options in order.

Generally, the Combined Frequency (CF) is the best frequency setting to use as it performs well in many applications. 

CF is a combination of 33kHz and 131kHz.

The lower frequency signals 512Hz, 640Hz and 8kHz should travel further along a metallic service although they may be more difficult 

to successfully apply in the first place. There should also be less ‘coupling’ of these lower frequency signals onto adjacent services. 

The highest frequency setting, 131kHz (HF), is likely to be most successful when attempting to detect and trace short length 

or poorly earthed cables.

There can be exceptions to these general rules, and so often the best option is to try each frequency setting and then utilise the one that is

giving the best results for that particular service. This is irrespective of the method of signal application; Direct Connection, Signal Clamp,

Signal Injector or Induction Mode, and of the service being traced.

NOTE The 512Hz and 640Hz frequency signals can only be applied using the Direct Connection Leads. 

WARNING The Locator frequency MUST always be set to the same frequency setting as the Transmitter.
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C.Scope Signal Generators/Transmitters can be powered by either four standard alkaline 

or by four standard Nickel-Metal Hydride rechargeable (NiMH) D (LR20) size batteries.

Signal Generator/ Transmitter Battery Check

SGA4 Signal Generator 

Switch the SGA4 on by pressing the On/Off Control. The SGA4 should emit a loud continuous tone. 

An interrupted tone will be heard if the batteries need replacing or recharging immediately. 

If the batteries need replacing during use, the same interrupted tone will be heard, and the signal output will also be interrupted. 

SGV4 Signal Generator and MXT4 Transmitter

Switch the SGV4/MXT4 on by pressing the On/Off Control. 

Check the battery level indicator in the bottom left hand corner of the display. 

If there is only one segment or no segments of the indicator filled in it is 

advisable to replace or recharge the batteries before locating work begins. 

If ‘FLAT’ appears on the display, the unit will cease to transmit any signals 

and the batteries must be replaced or recharged.

Replace or Recharge batteries
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Using the Signal Generator/Transmitter: Batteries

Battery Levels OK

NOTE The Signal Generator/Transmitter will carry out an automatic daily Self Test when it is switched on for the first time

each day (see pages 24-25 for full details).
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Using the Signal Generator/Transmitter: Batteries

Changing the Batteries

l Remove the Accessory Tray.

l Undo the two round knurled battery cover retaining screws situated on the underside of the Signal Generator/Transmitter.

l Remove ALL FOUR used batteries and replace with new ones. 

l Be careful to insert the new batteries the correct way round in the compartment as indicated on the case.

l Replace the Battery Cover being careful to not over tighten the retaining screws.

l Replace the Accessory Tray.

WARNING Do not change batteries in confined spaces where gas may be present.

WARNING Do not mix old and new or different types of batteries.

NOTE Only use alkaline or Nickel-Metal Hydride rechargeable (NiMH) D (LR20) size batteries. 

NOTE Dispose of the used batteries safely in accordance with local regulations.



NOTE A Self Test can be initiated manually by holding down the Pulse/Continuous button while the Signal Generator/

Transmitter is switched on.

NOTE The SGV4 and MXT4 record every Automatic Daily Self Test and any manual Self Test. The Test results can be retrieved

from the Signal Generator/Transmitter to produce a Product Validation Certificate by using the PC Toolkit (see page 58).
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Using the Signal Generator/ Transmitter:
Automatic Daily Self Test (SGV4 and MXT4 only)

The SGV4 and MXT4 have an in-built automatic Daily Self Test function. 

This tests the Signal Generator/Transmitter circuits and transmitting aerials 

for correct performance.

The Self Test is automatically performed the first time the Signal Generator/

Transmitter is switched on each day and takes approximately twelve seconds. 

The Self Test process is indicated by ‘TEST’ appearing on the display.



If the Signal Generator/Transmitter has successfully 

completed the Self Test, ‘PASS’ will appear on the display. 

The Signal Generator/Transmitter is ready for use as per normal. 

It will not undertake another automatic daily Self Test that day.

If the Signal Generator/Transmitter has failed the Self Test, 

‘FAIL’ will appear on the display and the Self Test warning 

symbol will flash. The Self Test warning symbol will then remain 

on the display.

After any Self Test fail, the Signal Generator/Transmitter 

will automatically initiate a new Self Test when it is next 

switched on.

If the Signal Generator/Transmitter fails a Self Test it should 

be withdrawn from service. Contact C.Scope or a C.Scope

Authorised Service Centre for advice.  
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Using the Signal Generator/Transmitter:
Automatic Daily Self Test (SGV4 and MXT4 only)
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Using the Signal Generator/Transmitter: Direct Connection

The Direct Connection Leads and Earth Stake that are supplied with the Signal

Generator/Transmitter are used to apply a signal to any metal pipe at a suitable 

access point such as a valve, hydrant point, stop cock or exposed pipe length. 

1. Plug the Direct Connection Leads into the Signal Generator/Transmitter 

Connection Socket.

2. Attach the red lead to the pipe at your point of access using the Crocodile Clip.

Ensure that you have a secure and clean grip on the pipe with the Crocodile Clip.

3. Turn the Signal Generator/Transmitter on. 

For MXT4 only, select frequency to be used; 512Hz, 640Hz, 8kHz, 33kHz, CF, 

131kHz (HF).

4. Place the Earth Stake in the ground (having first searched the area for buried 

services with the Locator).

The ideal position for the Earth Stake is at right angles to the assumed line 

of the pipe and the full length of the Direct Connection Leads away from 

the pipe access point.

WARNING Never connect directly to electrical services.

WARNING You may need to seek permission from the service owners before connecting on to some buried services.

NOTE The type of metal that the pipe is constructed from or its use will have little effect on its traceability. 

NOTE If it is not possible to get the Crocodile Clip to grip the pipe then use the Magnet supplied.

NOTE SGV4 Signal Generators and MXT4 Transmitters will switch on to the last used settings.

1.

2.



5. Connect the black Earth Lead to the Earth Stake 

(or an alternative earth point). If your earth point is too far away

from the pipe access point for the black Earth Lead to reach 

then use the yellow 10metre Auxiliary Earth Lead instead. 

6. As the Earth Lead is connected to the Earth Stake 

the audible signal from the Signal Generator/ Transmitter 

should change in pitch. The lower the pitch, the better 

the signal will be on the metal pipe. 

If there is no change in pitch it may be that some dirt, 

rust or paint on the pipe is preventing the Crocodile Clip 

or Magnet from making a good contact with the pipe.

Alternatively it may be that your earth point is at fault. 

Change the position of the Earth Stake or use 

an alternative earth point.

For SGV4 and MXT4 only, there will be a visual representation 

of the quality of the connection in addition to the audible pitch

change. The greater the response on the display, the better 

the signal will be on the pipe.

7. Adjust the Output Power Level to suit.

Using the Signal Generator/Transmitter: Direct Connection

NOTE If it is not possible to use the Earth Stake use a nearby metal fence post, manhole cover or gully cover. 

NOTE If the Earth Stake cannot be inserted into the ground then simply laying it flat on the ground can sometimes provide

a successful earth connection (especially if the ground is wet).

DO NOT use something that may have another metallic service attached to it, such as a metal street lighting column.

NOTE If the Signal Generator/ Transmitter pitch does not change then there is no signal being transferred onto the service.
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Using the Signal Generator/Transmitter: Direct Connection to street furniture

Direct Connection to a Street Lighting Column 

or other street furniture

The best method to determine the position and route

of street lighting, car park lighting cables or any other

item of street furniture with a power supply is by 

using a Signal Generator/Transmitter and the pipe

connection method.

Follow the same rules as for connecting the Signal

Generator/Transmitter to a metal pipe except attach

the red Direct Connection Lead to a metal part of 

the OUTSIDE of the lamp column/ street furniture.

WARNING NEVER open the lamp column door to gain access to the cables, this is potentially dangerous 

and is not necessary.

NOTE Make sure that the Direct Connection Crocodile Clip or Magnet is not insulated from the metal of the column by paint.

NOTE If the column is concrete attach the Crocodile Clip or Magnet to the metal surround of the access door. 
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NOTE If the Earth Stake cannot be inserted into the ground then simply laying it flat on the ground 

will often provide a successful earth connection when using the Signal Hopping technique.
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Using the Signal Generator/Transmitter: Signal Hopping (SGV4/MXT4 only)

Signal Hopping using Direct Connection Leads

If it is difficult or inconvenient to use the Direct 

Connection method of signal application then 

an alternative technique called Signal Hopping 

can be utilised to successfully energise a street 

lighting or car park lighting cable with the Signal

Generator/Transmitter signal.

Wrap the red Direct Connection lead around the street

lighting column (two or three times if possible). 

This is particularly useful if it is difficult to get a good

metal to metal connection between the Crocodile Clip 

or Magnet and the column.

The black Direct Connection lead is connected to 

the Earth Stake positioned away from the column.

For MXT4 Transmitter only, ensure 131kHz (HF) or 

CF frequency setting is selected.
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Using the Signal Generator/Transmitter: Signal Clamp

Signal Clamp

1. Plug the Signal Clamp into the Connection Socket on 

the Signal Generator/Transmitter.

2. Turn the Signal Generator/Transmitter on.

For MXT4 only, select either 8kHz, 33kHz or CF frequency.

3. Check that the jaws of the Signal Clamp are clean. 

Place the Signal Clamp AROUND the cable making sure that the jaws 

are able to fully close. The audible signal from the Signal Generator/

Transmitter should drop in pitch indicating that the jaws have 

closed correctly.

WARNING NEVER attempt to place the Signal Clamp around electricity cables 

that are deliberately suspended out of reach. They may be unsheathed or unprotected cables.

NOTE The Signal Clamp cannot apply a signal to a cable that is not earthed at both ends such as abandoned cables

that have been cut off where they appear above ground or cables supplying unearthed equipment. 
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Using the Signal Generator/ Transmitter: Signal Injector

Signal Injector

1. Plug the Signal Injector into the Connection Socket 

on the Signal Generator/Transmitter and an electric outlet.

2. Turn the Signal Generator/Transmitter on.

For MXT4 only, select either 8kHz, 33kHz or CF frequency.

3. Turn the socket on. The audible tone from the Signal Generator/

Transmitter will drop in pitch to indicate a successful connection.

NOTE On two wire Protective Multiple Earth (PME) systems it may be necessary to also provide an external earth 

using the yellow 10metre Auxiliary Earth Lead and Earth Stake.

NOTE Using the Signal Injector may cause the system protection to trip.

NOTE Always check with the owners that it is acceptable to interrupt the supply before connecting the Signal Injector.

WARNING DO NOT use the Signal Injector on systems with voltages in excess of 240 volts AC. 

Domestic systems will normally be below this voltage.
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Using the Signal Generator/ Transmitter: Searching for the Direct Connected Signal

The search pattern used to find the Signal Generator/ Transmitter signal

when applied by a direct connection method (Direct Connection Leads,

Signal Clamp or Signal Injector) is different to the normal search pattern

used on Power, Radio or AllScan Modes.

1. Move a few paces away from where the Signal Generator/

Transmitter has been connected to the service. Turn the Mode Switch 

to Generator/ Transmitter Mode. Hold the Locator so that the side 

of the Locator is facing towards the Signal Generator/Transmitter. 

For MXT4 only, ensure that the Transmitter and Locator are set to 

the same frequency.

2. Adjust the Locator sensitivity so it shows a minimal visual response

and emits a minimal audible response.  

3. If possible walk in a complete circle around the connection 

point trying to keep the same distance from this point at all times. 

When a signal is detected, ‘pinpoint’ that signal as shown 

in the ‘Using the Locator’ section.

4. Having pinpointed the first signal, do not adjust the Sensitivity Control

but continue with the circle to see if any other signals are detected. 

If more signals are detected compare the strength of each signal 

by observing the bar display. The strongest signal will usually be coming

from the service that the Signal Generator/Transmitter is connected to.
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Using the Signal Generator/ Transmitter: Tracing the Direct Connected Signal

The tracing technique used to follow the Signal

Generator/Transmitter signal when applied by 

a direct connection method (Direct Connection

Leads, Signal Clamp or Signal Injector)
is almost exactly the same as the normal 

tracing technique used on Power, Radio 

or AllScan Modes, except the signal the Locator

is detecting will get weaker the further away 

from the Signal Generator/Transmitter that 

you go. It will be necessary to regularly increase 

the Locator Sensitivity Control to compensate 

for this.

For MXT4 only, having traced the signal for 

a short distance it may be worthwhile switching 

the MXT4 Transmitter to alternative frequencies 

to see if they give a stronger response. 

Choose the frequency that gives the strongest 

response and continue with the trace.

NOTE It is not possible to search for the signal above any leads connecting the Signal Generator/Transmitter

to the service or above the Earth Lead connected to the Earth Stake. 
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Using the Signal Generator/ Transmitter: Induction

This is the standard method for inducing signals onto buried metallic 

services. It produces a strong signal directly below the Signal Generator/

Transmitter but the signal strength drops off quite quickly either side 

of the Signal Generator/Transmitter.

1. Check that there are no accessories plugged into the Connection 

Socket. The Signal Generator/Transmitter switches automatically 

to Induction Mode when the socket is unused.

2. Place the Signal Generator/Transmitter upright on the ground where 

you suspect the services are buried. Make sure the Signal Generator/

Transmitter is in line with the expected route of these services.

3. Turn the Signal Generator/Transmitter on and check that the batteries 

are OK. 

For MXT4 only, select 8kHz, 33kHz, CF or 131kHz (HF). It is not possible to

induce a 512Hz or 640Hz signal onto buried services.

4. The signal will be radiated into the ground immediately below and for

approximately 3m (10’) either side of the Signal Generator/Transmitter.

NOTE The closer the Signal Generator/Transmitter is to the position of the buried service then the stronger the signal will be

on that service.

NOTE Only metallic services that are approximately in line with the Signal Generator/Transmitter orientation will be energised

with a signal. Metallic services that are crossing the line of the Signal Generator/Transmitter will NOT be energised.
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Using the Signal Generator/ Transmitter: Searching for an Induced Signal

The search pattern used to find the Signal Generator/ Transmitter

signal when applied by Induction Mode is slightly different 

to the search pattern used on other modes.

1. Move AT LEAST 10m (33’) away from the Signal Generator/

Transmitter position with your Locator. This is to avoid the Locator

picking up the airborne signal rather than the signal induced onto 

the buried service.

2. Stand so that you are roughly in line with the end of 

the Signal Generator/ Transmitter and hold the Locator 

so that the side of the Locator is facing towards 

the Signal Generator/ Transmitter.

3. Select Generator/ Transmitter Mode. 

The MXL4 Locator must be set to the same frequency 

as the MXT4 Transmitter.

4. Adjust the sensitivity so that the Locator shows a minimal visual

response and emits a minimal audible response.

NOTE A Signal Generator/ Transmitter will transmit a significant amount of signal into the air as well as into the ground.

Keep the Locator upright at all times to reduce the risk of picking up the airborne signal.

10m (33’)



5. Walk in a straight line across the end line of the Signal

Generator/ Transmitter. When a signal is detected ‘pinpoint’ 

that signal as shown in the ‘Using the Locator’ section. 

If no signal is found move the Signal Generator/ Transmitter 5 m (16’)

and try again. Continue this procedure moving the Signal

Generator/ Transmitter in 5m (16’) steps, following a grid 

pattern, until a signal can be found.

6. It may be possible to increase the strength of the induced signal 

on the buried service by improving the positioning of the Signal

Generator/ Transmitter. Once the buried service has been pinpointed,

moving the position of the Signal Generator/ Transmitter from side 

to side will give an increase or decrease in the Locator response.

Remember, the closer the Signal Generator/ Transmitter is to 

the position of the buried service then the stronger the signal 

will be on that service. 

NOTE The Signal Generator/ Transmitter signal that the Locator is detecting will get weaker the further away from the Signal

Generator/ Transmitter that you go. It will be necessary to regularly increase the sensitivity to compensate for this.

Using the Signal Generator/ Transmitter: Searching for an Induced Signal

36



Using the Signal Generator/ Transmitter: Induction: Multiple Services

NOTE The signal will be radiated up to 3m (9’9”) either side of the Signal Generator/ Transmitter but NOT directly below 

when the Signal Generator/ Transmitter is on its side.

Limitations of Induction Method - There are limitations concerning what can be achieved when using a Signal Generator/

Transmitter on the Induction Mode compared to the Connected Mode. It is not normally possible to identify what the service 

is that has been detected with an induced signal. If the signal can be followed far enough, a visible feature such as a valve cover 

or cable pit cover may be found that can indicate the identity of the service.

Cables with a very small cross section may not have enough signal induced onto them to make them detectable. 

It is often not possible to apply an induced signal onto just ONE specific buried service, in order to trace it alone, 

when other services are positioned in a close proximity.

NOTE An induced signal cannot be applied to a buried service that lies beneath reinforced concrete. The reinforcing bars

will re-radiate the induced signal masking any signal that has been induced onto the buried service below.

It is important to check for the presence of adjacent services running 

close, or parallel, to the service that you have already located.

1. Check that there are no accessories plugged into the 

Connection Socket.

2. Turn the Signal Generator/ Transmitter on and check that the batteries 

are OK.

3. Place the Signal Generator/ Transmitter on the ground on one side 

over the previously located service. That service will not have a signal 

induced onto it.

4. Re-scan the area looking for another peak signal close to where 

the original signal was found. This operation should be repeated until 

you are satisfied that no further services can be located.
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Using the Signal Generator/ Transmitter: Inductive Sweep

If a large area needs to be searched for buried services then 

an ‘Inductive Sweep’ could be used. It is an ideal method 

for detecting the position of buried services as they cross 

the boundary of a large site.

An Inductive Sweep requires two people; one to operate the Locator 

and one to position the Signal Generator/ Transmitter.

1. Stand about 10m (33’) apart. 

2. The first person holds the Signal Generator/ Transmitter, switched 

to it’s lowest Output Power Level, close to the ground and ‘end on’

(see diagram) whilst the other holds the Locator switched to

Generator/ Transmitter Mode.  

3. Adjust the sensitivity so that the Locator shows a minimal visual

response and emits a minimal audible response.

4. Together, slowly walk across the site, staying the same distance

apart and being careful to keep in line with each other. When the

Signal Generator/ Transmitter gets close to a buried metallic service

the signal will be induced onto it and you should see this in the

increased response on the Locator.

5. Immediately tell your colleague to stop and place the Signal

Generator/ Transmitter on the ground at that point. Now you can 

pinpoint the service and trace out it’s route. Continue the sweep

across the length and width of search area.

NOTE It is important to maintain the same distance and between the Locator and Signal Generator/ Transmitter at all times.

NOTE Only metallic services that are approximately in line with the Signal Generator/ Transmitter orientation will be energised

with a signal. Metallic services that are crossing the line of the Signal Generator/ Transmitter will NOT be energised.
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Non-metallic pipes such as sewers or drains, service ducts, plastic gas and water pipes are not electrically conductive 

and so will not be detectable using a Locator on Power, Radio or All Scan Modes. It is also impossible to apply a detectable 

Signal Generator/ Transmitter signal to the non-metallic pipe or, for that matter, to the water or gas within that pipe.

If access can be gained into the pipe then a C.Scope Sonde, Plastic Pipe Tracer or Flexible Tracer should make it possible 

to determine the pipes position and route. 

Sondes

The C.Scope 8kHz and 33kHz General Purpose Sondes and the Duct Sonde are small, battery powered, waterproof transmitters 

that can be inserted into a pipe, such as a sewer, drain or cable duct. The position of the Sonde (and therefore the location 

of the pipe) can be pinpointed by using the Locator switched to Generator/ Transmitter Mode.

The Sonde is inserted into and then moved along the pipe to the point at which the pipe needs to be located. 

This is normally done by fitting the Sonde to drain rods. Alternatively, the Sonde can be attached to a continuous 

fibreglass duct rodder, jetter hose or camera inspection system. 

l The 33kHz General Purpose Sonde can be used in pipes as small as 50mm (2”) in diameter and up to 7m (23’) deep.

l The 33kHz Duct Sonde can be used in pipes as small as 30 mm (1.1”) in diameter and up to 5m (16’) deep.

l The 512Hz and 640Hz Metal Pipe Sondes are able to transmit a signal from within a metal pipe. They can be used in pipes 

as small as 50mm (2”) in diameter. The maximum depth the Metal Pipe Sonde can be detected will depend on the pipe 

material and wall thickness.

Non-Metallic Pipe Tracing

NOTE An 8kHz or 33kHz Sonde will NOT transmit a signal through a metal pipe.



General Purpose Sonde and Metal Pipe Sonde

The General Purpose Sonde is available in two frequencies; 

33kHz (orange casing) or 8kHz (green casing) and is powered 

by a single standard alkaline or Nickel-Metal Hydride rechargeable (NiMH) 

AA (LR6) size battery.

The Metal Pipe Sonde (red casing) is available in two frequencies; 

512Hz and 640Hz, and is powered by a single alkaline AA (LR6) size battery. 

The frequency of the Sonde is indicated on the label within the battery compartment.

The 8kHz General Purpose Sonde and 512Hz or 640Hz Metal Pipe Sondes 

can only be used with the MXL4 Locator.

1. To turn the Sonde on, separate the two halves of the Sonde casing. 

Insert a new battery into the battery compartment with the positive end down. 

2. Screw the two halves of the Sonde together being careful not to over tighten them.

The Sonde is now transmitting a signal.

3. To turn the Sonde off the battery must be removed or reversed.

Non-Metallic Pipe Tracing: Sonde Batteries
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NOTE Only use an alkaline or Nickel-Metal Hydride rechargeable (NiMH) AA (LR6) size battery. 

NOTE Dispose of the used battery safely in accordance with local regulations.

NOTE Always use a new battery in a Sonde if you expect to take a long time to trace the pipe or duct route.  

WARNING The Locator must always be set to Generator/ Transmitter Mode when using the Sonde.

For the MXL4 Locator, the correct frequency must also be selected.

+ -----



33kHz Duct Sonde

The Duct Sonde (yellow casing) transmits at 33kHz and is powered 

by a single AAA (LR03) size alkaline battery. Rechargeable batteries 

are not recommended for this product.

1. To turn the Duct Sonde on, use a large flat bladed screwdriver to unscrew

the battery cover located within the hollow end of the Sonde casing. 

Insert a new battery into the battery compartment with the positive end down. 

2. Replace the battery cover fully using the screwdriver to secure. 

The Duct Sonde is now transmitting a signal.

3. To turn the Sonde off the battery must be removed.

Non-Metallic Pipe Tracing: Duct Sonde Batteries
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NOTE Only use an alkaline battery. 

NOTE Dispose of the used battery safely in accordance with local regulations.

NOTE Always use a new battery in a Sonde if you expect to take a long time to trace the pipe or duct route. 

WARNING The Locator must always be set to Generator/ Transmitter Mode when using the Sonde. 

For the MXL4 Locator, the correct frequency must also be selected.

+ -----
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The technique used to determine the position of a Sonde is always 

the same irrespective of which Sonde is being used.

Before inserting the Sonde into the pipe it is best to set up the Locator 

so that the Sensitivity is correctly adjusted to suit the pipe depth. 

This is much easier to do when the Sonde is visible at the bottom 

of the manhole rather than already some distance up the pipe. 

The blade of the Locator must be held IN LINE with the Sonde 

at all times.

1. Turn the Locator to Generator/ Transmitter Mode and switch on. 

For the MXL4 Locator, the correct frequency must also be selected.

Check the Battery Level Indicator to confirm the Locator batteries 

are usable. Replace if necessary.

2. Keeping the blade of the Locator in line with the Sonde, move the Locator

backwards and forwards over the length of the Sonde. Adjust the Sensitivity

until a clear peak response is shown on the display as the Locator passes

directly over the position of the Sonde.  

Still keeping the blade of the Locator in line with the Sonde, now move 

the Locator from side to side over the position of the Sonde. A similar 

peak response should be seen on the display as the Locator passes 

directly over the position of the Sonde. The Locator is now set up 

ready for tracing the Sonde.   

3. Push the Sonde up the pipe.

Non-Metallic Pipe Tracing: Tracing a Sonde

NOTE This is at 90º to the way in which the Locator is held

for most other locating tasks.
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4. With the Locator turned on, walk from the pipe access

point in the direction that the Sonde was pushed. A strong

peak signal directly over the Sonde should be detected with

two lesser ‘ghost’ signals found, one in front of and one

behind the Sonde’s true position. These ghost signals 

are always weaker than the main signal and should 

not be mistaken for the true Sonde signal.

5. Pinpoint the Sonde’s exact position by moving the Locator 

first backwards and forwards and then from side to side 

to get the peak response on both occasions.

6. Push the Sonde further up the pipe and repeat 

the pinpointing process.    

See page 48 for depth measurement using a Sonde.

Non-Metallic Pipe Tracing using a Sonde: Tracing a Sonde

ghost
signal

ghost
signal

true
signal
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The Plastic Pipe Tracers and Flexible Tracer 

can be used in small diameter non-metallic pipes

that normal Sondes cannot fit into. Two methods 

of detecting and tracing can be used: line tracing

and end tracing.

For Line Tracing, the Plastic Pipe Tracer needs 

to be inserted into the pipe before a signal from 

the Signal Generator/ Transmitter is applied to 

the length of the Tracer. The slip-ring mechanism 

of the Flexible Tracer allows the Signal Generator/

Transmitter to be connected before it is inserted

into the pipe.

The 33kHz, CF or HF Signal Generator/ Transmitter signal 

is applied using the ‘Direct Connection to a metal pipe’

method. Connect the red Direct Connection Lead 

to the red terminal of the Plastic Pipe Tracer/ Flexible

Tracer. Connect the black lead to the Earth Stake. 

Leave the other terminal of the Plastic Pipe Tracer/ 

Flexible Tracer unconnected.

Non-Metallic Pipe Tracing: Plastic Pipe Tracers/ Flexible Tracer

NOTE It is important that a change of pitch is heard when making the connections to ensure that there is a detectable 

signal present on the Tracer.

NOTE The Signal Generator/ Transmitter signal is unlikely to travel the entire length of the Tracer within the pipe. 

Never assume that you have located the end of the Tracer on Line Tracing Mode. Use End Tracing if required. 

NOTE The Plastic Pipe Tracer and Flexible Tracer can be used inside a metal pipe or duct but the signal will transfer 

onto the pipe or duct itself.

WARNING Authorisation may be required before using the Plastic Pipe Tracer/ Flexible Tracer on some pipes or ducts.
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Non-Metallic Pipe Tracing: Plastic Pipe Tracers/ Flexible Tracer

NOTE It is important that a change of pitch is heard when making the connections to ensure that there is a detectable 

signal present on the Tracer.

NOTE End Tracing is the ideal method to determine where the end of the pipe is but does not give the route of the pipe.

NOTE The Plastic Pipe Tracers and Flexible Tracer do not work on End Tracing mode when inside a metal pipe or duct.

WARNING Authorisation may be required before using the Plastic Pipe Tracer/ Flexible Tracer on some services.

ghost
signal

ghost
signal

true
signal

End Tracing

The very tip of the Plastic Pipe Tracer/ Flexible

Tracer can be energised with the signal from 

a Signal Generator/ Transmitter. It is acting 

much like a Sonde and offers a very reliable 

way of pinpointing the position of the tip. 

Pipes and ducts up to 4m (13’) deep can 

be traced.

The Signal Generator/ Transmitter signal is applied

by connecting the red Direct Connection Lead 

to the red terminal on the Tracer and the black

Earth Lead to the other terminal. As the second

connection is made a change of pitch should 

be heard from the Signal Generator/ Transmitter

signal indicating successful connection. 

For MXT4 only, select 33kHz or CF frequency.  

The tip of the Plastic Pipe Tracer/ Flexible Tracer 

is then pinpointed using the same technique 

as for Sonde tracing with the Locator blade

always in line with the Tracer.
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Depth Measurement: Metallic Services (DXL4 and MXL4 Locators only)

The DXL4 and MXL4 Locators can be used in conjunction with the Signal Generator/

Transmitter, Sonde, Plastic Pipe Tracer or Flexible Tracer to indicate the depth of 

a buried service.

Depth cannot be measured on the Power, Radio or AllScan Modes. 

For the MXL4 Locator, depth measurements can be taken from a 512Hz, 640Hz, 8kHz,

33kHz, CF or HF (131kHz) signal.

1. The Signal Generator/ Transmitter must be set to ‘Continuous’ signal output, 

not ‘Pulsed’ output.

2. It is vital that the signal being measured is a good quality signal. This is best 

achieved by using the Signal Generator/ Transmitter in Connected Mode rather 

than Induced Mode.

3. Set the Locator to Generator/ Transmitter Mode and pinpoint the position of the buried

service. Make sure the Locator is directly over, and at right angles to the route of, 

the buried service. Rest the Locator on the ground with the body vertical.

WARNING The depth indication MUST  NOT be used to decide if mechanical 

digging over the buried service is appropriate.

WARNING If the following procedure for Depth Measurement is not followed 

then an inaccurate depth may be indicated. This is worse than having no depth

information at all.

NOTE A poor quality signal is indicated by an unstable visual response on the Locator. 

Depth Measurement may be inaccurate in these circumstances.

WARNING If the pinpointing of the service is inaccurate then the Depth Measurement will be inaccurate.



4. Press and hold down the depth button. The depth will be shown on the display.

5. The depth can be verified by lifting up the Locator whilst keeping the depth button depressed. 

The depth indication should increase by the same amount that the Locator has been raised.

Limitations of Depth Measurement

There are some situations where it is not possible to gain accurate depth information:

l A curve or bend in the route of the service.

l Close to where the service changes in depth.

l Near to a ‘T’ junction in the service.

l At the very end point of a service.

l At any point where the signal has coupled onto an adjacent service.

l Close to any large metallic objects such as metal fences or vehicles.

l Within 25m (82’) of the position of the Signal Generator/ Transmitter if used on Induction Mode.

l Under reinforced concrete.

l The signal is of poor quality.

l Too close to the Signal Generator/ Transmitter or leads if used in Connected Mode.

Depth Measurement: Error Readings of Metallic Services

The Locator may show the following error codes when attempting a Depth Measurement:

1. 000 - The metallic service is too shallow for the Locator to obtain an accurate depth, 

less than 0.1m (4”). It should be possible to calculate the depth by raising the Locator 

a set amount and then carrying out the Depth Measurement again. The ‘000’ Error will also display 

if the signal is not strong enough for the Locator to give a reliable depth measurement.

2. 888 - The metallic service is too deep for the Locator to measure its depth or there is no signal present.

3. OVER - Overload. The signal is too strong for the Locator to give a reliable depth measurement.
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Depth Measurement: Metallic Services (DXL4 and MXL4 Locators only)

NOTE The depth shown will be to the centre of the service and is not the depth of cover. 

This is of greater significance on large diameter pipes. Reading is to the nearest 0.01m.

NOTE AlarmZone™ will activate if the service is too close to the Locator. To measure shallow depths turn AlarmZone™ off

temporarily as described on page 17.

Note: Metric MXL4 pictured
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Depth Measurement: Non-Metallic Pipes
using Sondes/Plastic Pipe Tracers/Flexible Tracer (DXL4 and MXL4 Locators only)

NOTE The following instructions apply equally to all Sondes, Plastic Pipe Tracers and the Flexible Tracer in End Tracing Mode.

NOTE The depth shown is that of the Sonde and NOT of the pipe.

1. Pinpoint the exact position of the Sonde or Plastic Pipe Tracer/ Flexible Tracer tip. Take care to 

ensure that you are not over one of the two ‘ghost’ signals in front of and behind the true position.

2. Rest the Locator on the ground, keeping it vertical and IN LINE with the Sonde or Tracer tip.

3. IMPORTANT. Push the depth button TWICE and hold on the second push, to select Sonde 

Depth Mode. The word ‘SONDE’ will flash on the display and the depth will then be displayed 

(see picture). If the word ‘SONDE’ is not displayed then the depth reading will be inaccurate.

Depth Measurement: Error Readings of Non-Metallic Pipes using Sondes/Plastic Pipe Tracers/

Flexible Tracer

The Locator may show the following error codes when attempting a Depth Measurement 

to a Sonde or the tip of a Plastic Pipe Tracer or Flexible Tracer:

1. 000 - The Sonde/Plastic Pipe Tracer/ Flexible Tracer is too shallow for the Locator to obtain 

an accurate depth, less than 0.1m (4”). It should be possible to calculate the depth by raising 

the Locator a set amount and then carrying out the Depth Measurement again. The ‘000’ Error 

will also display if the signal from the Sonde/Plastic Pipe Tracer/ Flexible Tracer is not strong enough 

for the Locator to give a reliable depth measurement.

2. 888 - The Sonde/Plastic Pipe Tracer/ Flexible Tracer is too deep for the Locator to measure 

its depth or there is no signal at all present.

3.  OVER - Overload. The signal from the Sonde/Plastic Pipe Tracer/ Flexible Tracer is too strong 

for the Locator to give a reliable depth measurement.

Note: Metric MXL4 pictured

NOTE AlarmZone™ will activate if the Sonde/Plastic Pipe Tracer/Flexible Tracer is too close to the Locator. 

To measure shallow depths turn AlarmZone™ off temporarily as described on page 17.
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For MXL4 Locator only, Signal Current Measurement

is a feature by which it is possible to measure 

the TRUE strength of the MXT4 Transmitter signal 

on a buried metal pipe or cable irrespective of depth.

This is a useful aid for the correct identification 

of specific pipes and cables and may also help 

to determine the layout and condition of a pipe 

or cable network.    

When the Transmitter has been connected to 

a particular ‘target’ service, the Locator may not

always show the strongest response over that 

service. If the target pipe or cable happens 

to be much deeper than other services, 

which have picked up some of the Transmitter 

signal, these other services may show similar 

responses. However, the Signal Current reading 

will invariably be highest on the target pipe 

or cable therefore aiding correct identification.

Signal Current Measurement (MXL4 Locator only)
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Signal Current Measurement can also help 

to identify the layout of pipe and cable networks 

as the main line after a ‘T’ will have most 

of the Signal Current remaining on it 

whereas the shorter connection 

will have correspondingly less. 

The Signal Current reading should also reduce 

at a uniform rate as the distance from 

the Transmitter increases. A sudden drop 

in Signal Current, in a short distance, 

indicates a change to that service such 

as an unknown connection, an insulated 

joint or a break in the pipe or cable.

Signal Current Measurement (MXL4 Locator only)
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Signal Current Measurement (MXL4 Locator only)

To ensure reliable Signal Current readings it is vital 

to adhere to the same best practises as are used 

to give accurate Depth Measurement readings. 

1. Only apply the signal by a Connection method 

(Direct Connection, Signal Clamp or Signal Injector) 

to the target service.

2. The Transmitter must be set to Continuous signal 

output, NOT Pulsed output.

3. Set the Locator to Transmitter Mode, select the correct

frequency and pinpoint the position of the buried service.

Make sure the Locator is directly over the buried service 

and at right angles to it’s route. Rest the Locator on 

the ground with the body vertical.

4. Press and hold down the Signal Current button. 

The Signal Current reading will be shown on the display,

measured in mA. 

Allow the Signal Current reading to stabilise. 

NOTE The Signal Current figure alone does not provide any useful information. 

It is how this figure compares to other Signal Current readings taken on other services 

or at different points along the target service that can indicate the layout and identity of the network. 

Signal Current Button
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Signal Current Measurement (MXL4 Locator only)

Limitations of Signal Current Measurement

There are some situations where it may not be possible to gain an accurate 

Signal Current Measurement reading:

l At a sharp curve or bend in the route of the service.

l At a T junction in the service.

l At the very end point of the service.

l Close to any large metallic objects such as metal fences or vehicles.

l Within 25 m (82’) of the position of the Transmitter.

l If the signal is of poor quality.



NOTE These Function Checks are approximate only. If a deterioration in performance is suspected for any reason,

the equipment should not be used. It should be returned to C.Scope or a C.Scope Authorised Service Centre 

for more thorough investigation.

53

Locator: Function Checks

The CXL4, DXL4 and MXL4 Locators have an in-built Self Test feature that automatically tests the Locator’s 

circuits and receiving aerials for correct performance each day (see pages 12-13).

If you wish to carry out additional checks or to test the Locator’s functionality more than once a day 

then the following procedures can be used:

Battery Condition

Check the Locator battery condition by depressing the On/Off Switch beneath the handle. 

The display will show at least two solid segments if the batteries are OK. Ensure power on tone is heard.

Power Mode

Select Power Mode. Set sensitivity fully clockwise and point the base of the Locator at a fluorescent light 

from a distance of 1m (3’). Switch the light on. A loud tone should be heard and the display should 

read greater than 50% full scale. Reducing the sensitivity should cause the displayed reading to reduce 

and the tone to cut out.

Radio Mode

Select Radio Mode. Set the sensitivity fully clockwise and, from a distance of less than 0.25m (10”), 

point the base of the Locator at a metal conductor of length greater than 100 m (330’), for example 

a metal pipe or cable. A warbling tone should be heard. The display should read greater than 50% full scale.

All Scan Mode

Select All Scan Mode. Repeat the same tests that were used to function check the Power and Radio Modes.
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NOTE These Function Checks are approximate only. If a deterioration in performance is suspected for any reason,

the equipment should not be used. It should be returned to C.Scope or a C.Scope Authorised Service Centre 

for more thorough investigation.

Locator: Function Checks

DISTANCE MODE AUDIO METER

6m (20’) Generator/ Transmitter Present Full scale

24m (80’) Generator/ Transmitter Less than at 6m (20’) Less than Full scale

Generator/ Transmitter Mode Check

Generator/ Transmitter Mode

Locate an outdoor test area that is free from overhead and underground cables and metal pipes. 

The area should also not be near fences, steel framed buildings, or on reinforced concrete. 

Place the Signal Generator/ Transmitter on the ground and switch on - a tone should be heard. 

Set to Continuous and ensure lowest Output Power is selected. For the MXT4 Transmitter, set to CF frequency.

With the Locator in the orientation shown, select Generator/ Transmitter Mode. For the MXL4 Locator, set to CF frequency. 

Rotate sensitivity fully clockwise. The results in the table below should be indicated. 

Reducing the sensitivity should cause the displayed reading to reduce and the tone to cut out.

For the MXL4 Locator only, repeat with both Transmitter and Locator set to 8kHz. The results should be the same.

10m (33’)



Signal Generator/ Transmitter: Function Checks

The SGV4 Signal Generator and MXT4 Transmitter have an in-built Self Test feature that automatically 

tests the Locator’s circuits and transmitting aerials for correct performance each day (see pages 24-25). 

A Self Test can also be initiated manually by holding down the Pulse/Continuous button while the Signal

Generator/Transmitter is switched on.

If you wish to carry out additional checks or to test the Signal Generator/ Transmitter functionality 

more than once a day then the following procedures can be used:

Battery Condition

Turn the Signal Generator/ Transmitter on and check batteries are in good condition (see pages 22-23).

Replace or recharge batteries if necessary.

Induced Mode

This can only be checked in conjunction with a Locator as described on the previous page. 

If the unit does not meet the performance expected, repeat the test with another Locator 

to determine whether the Signal Generator/ Transmitter is at fault.

Connected Mode

Set the minimum Output Power Level, insert the Direct Connection Lead and the 10metre Auxiliary 

Earth Lead and then connect the red lead Crocodile Clip to the Auxiliary Earth Lead Crocodile Clip. 

The pitch should change to a low tone. 

The leads should be arranged to create an open loop on the ground of approximately 1m (3’) 

in diameter. Check that a signal can be detected by the Locator in Generator/ Transmitter Mode 

when pointed closely at the loop.

NOTE These Function Checks are approximate only. If a deterioration in performance is suspected for any reason,

the equipment should not be used. It should be returned to C.Scope or a C.Scope Authorised Service Centre 

for more thorough investigation.
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Locators: Depth Measurement Function Checks (DXL4 and MXL4 only)

An area clear of services and metal structures should be chosen (beware of reinforced concrete car parks). A search with the DXL4

or MXL4 in all modes will help confirm the absence of other services. An insulated cable or wire (not supplied) over 20 m (70’) long 

is laid out on the ground and the far end connected to a ground stake and earthed. The near end is connected to the red Direct

Connection Lead.

The black Earth Lead should be laid at right angles to the 20m (70’) cable and earthed at the far end with the Earth Stake. 

The plug should be inserted in the Direct Connection Socket of the Signal Generator/ Transmitter.

The Signal Generator/ Transmitter is turned on to the lowest Output Power Level and Continuous Mode. The Locator should then be

held vertically above the longer cable, approximately midway along it and the depth can then be measured. It is best to make a few

readings at different depths. For MXL4 Locators only, this procedure can then be repeated using 512Hz, 640Hz or 8kHz.

NOTE These Function Checks are approximate only. If a deterioration in performance is suspected for any reason,

the equipment should not be used. It should be returned to C.Scope or a C.Scope Authorised Service Centre 

for more thorough investigation.
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Data Logging: Locators

Data Logging

All CXL4, DXL4 and MXL4 Locators automatically record 

and store how they are being operated. Over 12 months 

of data (in normal use) can be stored before being overwritten.

This data records exactly how the Locator has been used, 

precisely when and for how long. The CXL4-DBG, DXL4-DBG

and MXL4-DBG models have in-built GPS technology which

records where they are being used.

All models also record every automatic Daily Self Test 

undertaken.

It is therefore possible to keep a full audit trail of both 

the activity of the Locator and its functionality.

This data can be transferred to a PC, for immediate analysis 

and storage, using a USB A male to mini B cable connected 

to the on-board data connection socket, situated inside 

the Battery Compartment. The CXL4-DBG, DXL4-DBG and

MXL4-DBG model Locators also have additional Bluetooth™ 

technology allowing this data to be wirelessly transferred to 

a smartphone or tablet and then emailed to a PC for analysis.

More detailed information on Data Logging is available at

cscopelocators.com/data-logging/ .

Data Analysis using PC Toolkit

The C.Scope PC Toolkit is capable of storing and analysing 

data from a single Locator or a fleet of Locators. The PC Toolkit

tabulates the downloaded data and then creates simple charts

and tables that summarise the activity patterns. This can help 

to quickly identify correct or incorrect usage patterns and any

potential training requirements.

The C.Scope PC Toolkit and User Guide is available and free 

to download at cscopelocators.com/toolkit.

C.Scope Relay App to transfer stored data using

Bluetooth™ technology 

(CXL4-DBG, DXL4-DBG and MXL4-DBG model Locators only).

The Relay App allows immediate on-site transfer of data from 

a Locator via a smartphone or tablet to a PC. Data can be 

transferred live or it can be downloaded after a survey is complete.

The App shows the locator data on maps and supports exports 

to Google Maps or Google Earth which can be viewed on 

most devices.

The C.Scope Relay App is free-to-download on Google Play 

and App Store. Open the appropriate Application store on 

a smartphone or tablet and search for ‘C.Scope Relay’. 

The User Guide for C.Scope Relay App is available to download 

at cscopelocators.com/technical-support/#documentation .

NOTE We recommend that you regularly use the PC Toolkit with your locator to get the latest features 

and improvements from C.Scope. The PC Toolkit automatically checks and updates the firmware 

on your locator each time you use it. Download the PC Toolkit from cscopelocators.com/toolkit.



Data Logging: Signal Generators/ Transmitters

Data Logging

The SGV4 Signal Generators and MXT4 Transmitters automatically

record and store how they are being operated. Over 12 months 

of data (in normal use) can be stored before being overwritten.

This data records how the Signal Generator/ Transmitter 

has been used, precisely when and for how long.

The SGV4 and MXT4 also record every Automatic Daily Self Test

and any manual Self Test.

It is therefore possible to keep a full audit trail of both the activity 

of the Signal Generator/ Transmitter and its functionality.

This data can be transferred to a PC, for immediate analysis 

and storage, using a USB A male to mini B cable connected 

to the on-board data connection socket, situated on 

the underside of the Signal Generator/Transmitter. 

This socket is easily accessible by removing the Accessory Tray.

After data transfer, always replace the protective cover over 

the connection socket.

More detailed information on Data Logging is available at

cscopelocators.com/data-logging/ .

Data Analysis using PC Toolkit

The C.Scope PC Toolkit is capable of storing and analysing data

from a single Signal Generator/ Transmitter or a fleet of Signal

Generators/ Transmitters. The PC Toolkit tabulates the 

downloaded data and then creates simple charts and tables

that summarise the activity patterns. This can help to quickly

identify correct or incorrect usage patterns and any potential

training requirements.

The C.Scope PC Toolkit and User Guide is available and free 

to download at cscopelocators.com/toolkit.
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GPS and Bluetooth™: Locators

The CXL4-DBG, DXL4-DBG and MXL4-DBG Locators 

have in-built GPS and Bluetooth™ technology. 

In-built GPS

The GPS technology allows the geographical position of the Locator

to be recorded. To allow this to happen the Locator will first need to

detect and then lock on to a signal from a suitable satellite. This

process can sometimes take a little time to complete but will not

interfere with the Locator’s ability to detect underground pipes 

and cables.

If the GPS symbol does not appear on the Locator display 

then the Locator is in the process of acquiring a GPS signal.

When the Locator has acquired a GPS signal, 

the GPS symbol will flash on the Locator display. 

External GPS

Locators with Bluetooth™ can be connected to external GPS units.

Consult the external GPS unit manufacturer for further instruction.

Bluetooth™

The Bluetooth™ symbol will appear on the display when 

the Locator has Bluetooth™ connectivity.

More detailed information on GPS is available from 

the C.Scope website at cscopelocators.com/gps/ .

NOTE GPS data is logged by the Locator and can be transferred to a PC via USB or to a smartphone via Bluetooth™.

NOTE To acquire a GPS signal, place the Locator somewhere with a clear view of the sky and leave it turned on until 

the Locator display indicates that a GPS signal has been acquired. When the Locator is used for the first time or at a significant

distance from the place it last received a GPS signal it could take appreciably longer to identify a location accurately. 



General Symbols

Warning - Refer to manual.

Waste electrical products should not be disposed 

of with household waste. Please recycle where 

facilities exist. Check with your local authority 

or retailer for recycling advice. 

(In the UK visit www.recycle-more.co.uk)

Conforms to EC safety requirements.

Tested to harmonised standards. 

Some restrictions on use in some EC countries. 

Contact Local Authorities.

Double Insulated.
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Controls On/Off Switch: Spring loaded trigger switch under handle

Function Select Switch (FOUR position): P. Power Mode;  R. Radio Mode;  G. Generator Mode;  A. All Scan Mode 

Sensitivity Control

For DXL4 only Depth Button. Push button for live display of depth

Audio Indication Removable and user replaceable loudspeaker module

Visual Indication Multi-segment Liquid Crystal Display indicating: 

Signal Strength; Mode selected; AlarmZone™; Battery Condition; Self Test Indicator 

For CXL4-DBG and DXL4-DBG only, GPS signal detected, Bluetooth™ activated 

For DXL4 only in Generator Mode, Depth Measurement

Data Logging Internal capacity for storing over 12months of data (in normal use) logged once per second

Data logged includes Time/Date, Mode, Sensitivity Level, Received Signal Level, Frequency, Depth, Self Test Result, Swing Indicator

For CXL4-DBG and DXL4-DBG only, GPS position

Bluetooth™ Bluetooth 2.1

GPS GPS/QZSS/GLONASS/SBAS

Data Connector Standard USB Mini B connector in battery compartment. USB 2.0 Compatible

Self Test Automatic Daily Self Test

Swing Indicator Audio beep to indicate incorrect use of the Locator

Generator Mode Frequencies Simultaneous 131,072Hz and 32,768Hz

Construction Case moulded from high impact plastic. Designed to withstand 1m (3’3”) drop onto a hard surface

Weight (including batteries) 2.65kg (5 lb 13oz)

Dimensions 720mm x 280mm x 65mm (28.3” x 11” x 2.5”) 

Performance Locate Accuracy: better than 10% of depth

Depth Accuracy: ±5% @ 1m (3’3”)

Line Depth Measurement Range: 0.1m to 9.99m (4” to 32’)

Line Depth Resolution: 0.01m (0.4”)

Sonde Depth Measurement Range: 0.1m to 9.99m (4” to 32’) depending on Sonde type

Sonde Depth Resolution: 0.01m (0.4”)

Battery Type Internal 8 x ‘AA’ (LR6) cells (either alkaline non-rechargeable or NiMH rechargeable)

Battery Life 40 hours intermittent use at 20ºC (68ºF) using alkaline cells

IP Rating 65

Notes: Performance figures stated can be affected by site parameters such as ground conditions, temperature, and strong electromagnetic fields. 

Specification may be subject to change.

All C.Scope Locators are in compliance with the essential requirements and other relevant provisions of Council Directive 2014/30/EU (EMC).

Compliance has been demonstrated by testing representative samples to the relevant harmonised standards.

All C.Scope Locators comply with the essential requirements and other provisions of Council Directive 2011/65/EU (RoHS).



Controls On/Off Switch: Spring loaded trigger switch under handle

Function Select Switch (FOUR position): P. Power Mode;  R. Radio Mode;  T. Transmitter Mode;  A. All Scan Mode 

Sensitivity Control

Depth Measurement Button. Push button for live display of depth

Current Measurement Button. Pushbutton for live display of Transmitter current

Frequency Select Button. Pushbutton for Transmitter Mode frequency selection

Audio Indication Removable and user replaceable loudspeaker module

Visual Indication Multi-segment Liquid Crystal Display indicating: 

Signal Strength; Mode selected; AlarmZone™; Battery Condition; Self Test Indicator 

In Transmitter Mode, Frequency selected; Depth Measurement; Signal Current Measurement

For MXL4-DBG only, GPS signal detected, Bluetooth™ activated

Data Logging Internal capacity for storing over 12months of data (in normal use) logged once per second

Data logged includes Time/Date, Mode, Sensitivity Level, Received Signal Level, Frequency, Depth, Signal Current Measurement, Self Test Result, Swing Indicator 

For MXL4-DBG only, GPS position

Bluetooth™ Bluetooth 2.1

GPS GPS/QZSS/GLONASS/SBAS

Data Connector Standard USB Mini B connector in battery compartment. USB 2.0 Compatible

Self Test Automatic Daily Self Test

Swing Indicator Audio beep to indicate incorrect use of the Locator

Transmitter Mode Frequencies Simultaneous 131,072Hz and 32,768Hz; 131,072Hz, 32,768Hz; 8,192Hz; 640 and 512Hz

Construction Case moulded from high impact plastic. Designed to withstand 1m (3’3”) drop onto a hard surface

Weight (including batteries) 2.65kg (5 lb 13oz)

Dimensions 720mm x 280mm x 65mm (28.3” x 11” x 2.5”) 

Performance Locate Accuracy: better than 10% of depth

Depth Accuracy: ±5% @ 1m (3’3”)

Line Depth Measurement Range: 0.1m to 9.99m (4” to 32’)

Line Depth Resolution: 0.01m (0.4”)

Sonde Depth Measurement Range: 0.1m to 9.99m (4” to 32’) depending on Sonde type

Sonde Depth Resolution: 0.01m (0.4”)

Current Measurement: 0.01mA to 100mA

Battery Type Internal 8 x ‘AA’ (LR6) cells (either alkaline non-rechargeable or NiMH rechargeable)

Battery Life 40 hours intermittent use at 20ºC (68ºF) using alkaline cells

IP Rating 65

Notes: Performance figures stated can be affected by site parameters such as ground conditions, temperature, and strong electromagnetic fields. 

Specification may be subject to change.

All C.Scope Locators are in compliance with the essential requirements and other relevant provisions of Council Directive 2014/30/EU (EMC).

Compliance has been demonstrated by testing representative samples to the relevant harmonised standards.

All C.Scope Locators comply with the essential requirements and other provisions of Council Directive 2011/65/EU (RoHS).

MXL4 Locator: Technical Specifications
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Controls All operation is by push button control as follows:

On/Off

Power Level: For SGA4, 2 available power levels via High and Low Power buttons. For SGV4, 4 available power levels via Increase and Decrease Power buttons

Pulse/Continuous Output: toggles between pulse or continuous output using one push button

Audio/Mute: toggles between loud or muted audio output using one push button

For SGV4, Audio Output: toggles between loud, muted and silent audio output using one push button

Audio Indications Audio Feedback on button push

Audio pitch drops with increasing load current in Connected Mode

Audio pitch changes with power level in Induced Mode

Audio output pulses to indicate Pulsed Mode

Low battery indicated by interrupted Audio and output signal

Visual Indication (for SGV4 only) Multi-segment Liquid Crystal Display indicating: 

Output Frequency; Pulse Mode; Continuous Mode; Battery Condition; Output Level (bargraph); Speaker Mute, Self Test Result

Data Connector (for SGV4 only) Standard USB Mini B connector. USB 2.0 Compatible

Self Test (for SGV4 only) Automatic Daily Self Test and manual Self Test function

Output Induced: For SGA4 = 32,768Hz. For SGV4 = 131,072Hz and 32,768Hz

Connected = 131,072Hz and 32,768Hz

Carrier Pulse Frequency: 7.5Hz (pulsed mode)

Connected Mode Connection Mode automatically selected when lead is plugged into socket

Maximum Output Voltage (open circuit): 28V rms

Maximum Output Current (short circuit): 65mA rms

Maximum Power: 1W into 400Ω load

Construction Case moulded from high impact plastic. Designed to withstand 1m (3’3”) drop onto a hard surface 

Incorporates clip on accessory storage compartment

Weight (including batteries, Connection Leads and Earth Stake) 3.4kg (7 lb 7oz)

Dimensions (with Accessory Tray fitted) 360mm x 180mm x 230mm (14.1” x 7” x 9”) 

Battery Type Internal 4 x ‘D’ (LR20) cells (either alkaline non-rechargeable or NiMH rechargeable)

Battery Life up to 40 hours intermittent use at 20ºC (68ºF) using alkaline cells

IP Rating 65

Notes: Performance figures stated can be affected by site parameters such as ground conditions, temperature, and strong electromagnetic fields.

Specification may be subject to change.

All C.Scope Signal Generators are in compliance with the essential requirements and other relevant provisions of Council Directive 2014/53/EU (EMC).

Compliance has been demonstrated by testing representative samples to the harmonised standards EN300-330 and EN301-489. 

The essential radio test suites have been carried out and the equipment is in conformity with all applicable directives.

All C.Scope Signal Generators comply with the essential requirements and other provisions of Council Directive 2011/65/EU (RoHS).
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Controls All operation is by push button control as follows:

On/Off

Power Level: Cycles through four available power levels

Frequency: cycles through six available output frequencies

Pulse/Continuous Output: toggles between pulse or continuous output using one push button

Audio Output: toggles between loud, muted and silent audio output using one push button

Audio Indications Audio Feedback on button push

Audio pitch drops with increasing load current in Connected Mode

Audio pitch changes with power level in Induced Mode

Audio output pulses to indicate Pulsed Mode

Low battery indicated by interrupted Audio and output signal

Visual Indication Multi-segment Liquid Crystal Display indicating: 

Output Frequency; Pulse Mode; Continuous Mode; Battery Condition; Output Level (bargraph); Speaker Mute, Self Test Result

Data Connector Standard USB Mini B connector. USB 2.0 Compatible

Self Test Automatic Daily Self Test and manual Self Test function

Output Induced = 131,072Hz and 32,768Hz; 131,072Hz, 32,768Hz and 8,192Hz

Connected = 131,072Hz and 32,768Hz; 131,072Hz, 32,768Hz; 8,192Hz; 640 and 512Hz 

Carrier Pulse Frequency: 7.5Hz (pulsed mode)

Connected Mode Connection Mode automatically selected when lead is plugged into socket

Maximum Output Voltage (open circuit): 30V rms

Maximum Output Current (short circuit): 65mA rms

Maximum Power: 1W into 400Ω load

Construction Case moulded from high impact plastic. Designed to withstand 1m (3’3”) drop onto a hard surface 

Incorporates clip on accessory storage compartment

Weight (including batteries, Connection Leads and Earth Stake) 3.4kg (7 lb 7oz)

Dimensions (with Accessory Tray fitted) 360mm x 180mm x 230mm (14.1” x 7” x 9”) 

Battery Type Internal 4 x ‘D’ (LR20) cells (either alkaline non-rechargeable or NiMH rechargeable)

Battery Life up to 40 hours intermittent use at 20ºC (68ºF) using alkaline cells

IP Rating 65

Notes: Performance figures stated can be affected by site parameters such as ground conditions, temperature, and strong electromagnetic fields.

Specification may be subject to change.

All C.Scope Transmitters are in compliance with the essential requirements and other relevant provisions of Council Directive 2014/53/EU (EMC).

Compliance has been demonstrated by testing representative samples to the harmonised standards EN300-330 and EN301-489. 

The essential radio test suites have been carried out and the equipment is in conformity with all applicable directives.

All C.Scope Transmitters comply with the essential requirements and other provisions of Council Directive 2011/65/EU (RoHS).
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Maintenance Support Services:
Training/Servicing/Repairs

Handling

C.Scope Locators and Signal Generators/ Transmitters are rugged 

instruments designed for the rigours of every day use. However, 

to ensure that the specified accuracy is maintained, it is essential 

to treat the instruments with care by avoiding shocks, vibration 

and excesses of temperature.

The construction of C.Scope Locators and Signal Generators/

Transmitters incorporate weather proof seals, however, they are not 

guaranteed to prevent water ingress if the equipment is immersed.

Cleaning

The equipment can be cleaned with a sponge dampened 

with warm water. A mild soap may be used if required. 

The use of solvents should be avoided.

Do not allow moisture in the battery compartments or near 

the connectors.

Storage

The equipment should be stored in a clean and dry environment. 

The temperature should not exceed the range -10˚C to +50˚C 

(14˚F to 122˚F). If stored for long periods the batteries should 

be removed.

Training

This Instruction Manual is comprehensive but cannot fully replace 

expert tuition. Excellent training is available directly from C.Scope 

and via authorised C.Scope agents, cost effectively, at your chosen 

location. C.Scope recommend operators are trained before using 

the equipment.

Warranty

Details of the C.Scope Warranty Terms and Conditions and how to 

register the warranty for your C.Scope product are available from 

the C.Scope website ( csclocators.com/warranty/).

Calibration

The C.Scope CXL4, DXL4 and MXL4 and SGA4, SGV4 and MXT4 

do not require periodic calibration. Where independent validation 

and certification is a requirement, this is available from C.Scope 

and C.Scope Authorised Service Centres.

Servicing

Routine servicing is available from C.Scope and C.Scope Authorised

Service Centres.

Repairs

If you suspect equipment is faulty, please check it carefully with a fresh 

set of batteries. Check the battery connections and rotate the batteries 

in the holder. Refer to the section in this manual on Function Checks 

and if possible compare performance with equipment known to be 

in good working order. 

If the problem persists then contact the company from whom you 

purchased the equipment, or contact C.Scope indicating the nature 

of the fault. Advice on the best course of action can then be given.
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1:   General Description

1.1 Introduction
This manual describes the operation of the Micronics Portaflow 330 portable flowmeter. The flowmeter is 
designed to work with clamp-on transducers to enable the flow of a liquid within a closed pipe to be measured 
accurately without needing to insert any mechanical parts through the pipe wall or protrude into the flow 
system.

Using ultrasonic transit time techniques, the Portaflow 330 is controlled by a micro-processor system which 
contains a wide range of data that enables it to be used with pipes with an outside diameter ranging from 
13mm up to 5000mm and constructed of almost any material. The instrument will also operate over a wide 
range of fluid temperatures.

Easy to operate, the Portaflow 330 standard features are:

• Large, easy to read graphic display with backlighting.
• Simple to follow dual function keypad.
• Simple ‘Quick Start’ set up procedure.
• 98k stored data points.
• Continuous signal monitoring.
• RS232 output.
• USB output.
• Pulse output (volumetric or frequency).
• 4-20mA, 0-20mA or 0-16mA output.
• Rechargeable battery.
• Battery management.
• Diagnostics.

Volumetric flow rates are displayed in l/h, l/min, l/sec, gal/min, gal/h, USgals/min, USgals/h, Barrel/h, Barrel/
day, m³/s, m³/min, m³/h. Linear velocity is displayed in metres or feet per second. 

When operating in the ‘Flow Reading’ mode the total volumes, both positive and negative, are displayed up to 
a maximum 12-digit number.

The flowmeter can be used to measure clean liquids or oils that have less than 3% by volume of particulate 
content. Cloudy liquids such as river water and effluent can be measured along with cleaner liquids such as 
demineralised water. 

Typical Portaflow 330 applications include:

• River water.
• Seawater.
• Potable water.
• Demineralised water.
• Treated water.
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1.2 Principles of Operation
When ultrasound is transmitted through a liquid the speed at which the sound travels through the liquid is 
accelerated slightly if it is transmitted in the same direction as the liquid flow and decelerated slightly if 
transmitted against it. The difference in time taken by the sound to travel the same distance but in opposite 
directions is therefore directly proportional to the flow velocity of the liquid.

The Portaflow 330 system employs two ultrasonic transducers attached to the pipe carrying the liquid and 
compares the time taken to transmit an ultrasound signal in each direction. If the sound characteristics of the 
fluid are known, the Portaflow microprocessor can use the results of the transit time calculations to compute 
the fluid flow velocity. Once the flow velocity is known the volumetric flow can be easily calculated for a given 
pipe diameter. 

The Portaflow system can be set up to operate in one of four modes determined mainly by the pipe diameter 
and the type of transducer set in use. The diagram below illustrates the importance of applying the correct 
separation distance between the transducers to obtain the strongest signal.

Figure 1.1   Operating modes
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This is the mode most commonly used.
The two transducers (U & D) are attached 
to the pipe in line with each other and the
signals passing between them are reflected
by the opposite pipe wall.
The separation distance is calculated by
the instrument in response to entered data
concerning the pipe and fluid characteristics.

In this mode the separation distance is 
calculated to give a double bounce. This is
most likely to occur if the pipe diameter is
so small that the calculated reflex mode
separation distance would be impractical
for the transducers in use.

This illustration goes one step further to show
a triple bounce situation. This would normally
apply when working with very small pipes 
relative to the transducer range in use.

This mode might be selected by the
instrument where relatively large pipes are
concerned. In this mode the transducers are
located on opposite sides of the pipe but the
separation distance is still critical in order
for the signals to be received correctly.

This mode might be used with the standard
‘A’ & ‘B’ transducer sets but for really large
pipe installation the optional transducer set ‘D’ 
might be recommended. 

Upstream
transducer
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1.3 Supplied Hardware
The Portaflow equipment is supplied in a rugged IP67 carrying case fitted with a foam insert to give added 
protection for transportation. The supplied components are shown in Figure 1.2. 

Figure 1.2   Standard Portaflow equipment
Standard equipment

• Portaflow 330 instrument with backlit graphic display. 
• Power supply - with UK, US, European adaptors. 110/240VAC.
• 4-20mA/Pulse Output cable, USB cable and RS232-C cable.
• 2 lengths of chain each at 3.3 metres long.
• Test block.
• Transducer cables (x2) 2 metres long. 
• Transducer set 'A' (Transducers x2). 
• Transducer set 'B' (Transducers x2). 
• Set of guide rails for use with ‘A’ or ‘B’ transducers.
• Ruled separation bar (2-piece).
• Ultrasonic couplant.
• Manual. 

Optional equipment
• Transducer set 'D' – used for monitoring pipes of 1500mm to 5000mm diameter, over a temperature 

range -20°C to +80°C. Kit is supplied in a separate case and includes the sensors together with 
ratchet straps and guide rails for attaching to the pipe. 

• Magnetic guide rail kit (see Figure 1.3).

4-20mA/

Test Block

RS232 Cable

USB Cable

Power Supply

Pulse Output
Cable

Transducer Cables (x2)

Chains (x2)

Guide Rails (x2)

Transducers
(Sensors) (Ax2, Bx2)

Ultrasonic

Ruled Separation bar Portaflow 330 Instrument

Couplant

(Batt. Charger)
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Figure 1.3   Magnetic guide rail

1.4 Portaflow 330 Instrument
The Portaflow 330 is a microprocessor controlled instrument operated through a menu system using an 
inbuilt LCD display and keypad. It can be used to display the instantaneous fluid flow rate or velocity, together 
with totalised values, or act as a data logger. When operating in the data logger mode the logged data can be 
output directly to a PC or printer using the RS232/USB interface or stored in the instrument’s non-volatile 
memory for downloading at a later time. Up to 98k logging events can be stored internally.

The instrument can also provide a variable current or variable ‘pulse’ (volumetric or frequency) output that is 
proportional to the detected flow rate. This output can be calibrated to suit a particular flow range and used 
with a range of external interface devices, such as those found in BMS or site monitoring systems.



1:  General Description

Portaflow 330 User Manual (Issue 4.0) 5
(Software Ver. 02.07.005 to 02.07.007)

1.4.1 Connectors

Figure 1.4   Instrument details
Transducer connections

The transducers are connected to two colour-coded miniature coaxial sockets located on the top of the 
instrument. Using the red/blue connector cables provided, the upstream transducer should always be 
connected to the RED socket and the downstream transducer to the BLUE one for a positive flow reading. It 
is safe to connect or disconnect the cable while the instrument is switched on.

RS232 and USB connections

RS232 and USB cables are included as part of the Portaflow 330 kit. These can be connected to the yellow 
8-pin connector on the top of the flowmeter as shown in Figure 1.4. The RS232 cable is terminated with a 9-
pin ‘D-type’ connector.

4-20mA and Pulse output connection

The 4-20mA / ‘pulse’ output cable should be connected to the green 7-pin connector on the top of the 
flowmeter, as shown in Figure 1.4. A single cable that can be adapted for use for either of these output 
functions is included in the Portaflow 330 kit. The ‘tails’ on the free end of the cable must be terminated to suit 
the intended application.

Red – 4-20mA positive
Black – 4-20mA negative
White – Pulse output
Green – Pulse return
Thick Black – Cable screen

Battery charger connection

The supplied battery charger is connected to the instrument by means of the grey 2-pin connector on the 
bottom of the unit, as shown in Figure 1.4.

Note: The above connectors have different key-ways to prevent incorrect cable connection.

Keypad

LCD Display

Battery Charger 

4-20mA / Pulse Output RS232 / USB Output Transducer Cables

Reset pin-hole
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1.4.2 Keypad

Figure 1.5   Keypad
The instrument is configured and controlled via a 16-key tactile membrane keypad, as shown in Figure 1.5.

ON/OFF Key

The ON/OFF key is shown on the top left of the keypad. When turned ON an initialisation screen is displayed 
on the LCD showing the instrument’s serial number and software revision. Once this appears, the instrument 
can be started by pressing the ENTER key once – the initialization screen is then replaced by a MAIN MENU 
which provides access to the remaining functions.

Menus and the menu selection keys

The Portaflow 330 menus are arranged hierarchally with the MAIN MENU being at the top level. Menu 
navigation is achieved by three keys on the right hand side of the keypad which are used to scroll UP and 
DOWN a menu list and SELECT a menu item. When scrolling through a menu an arrow-shaped cursor moves 
up and down the left hand side of the screen to indicate the active menu choice which can then be selected 
by pressing the ENTER (SELECT) key. 

Some menus have more options than can be shown on the screen at the same time, in which case the 
‘overflowed’ choices can be brought into view by continuing to scroll DOWN past the bottom visible item. 
Menus generally ‘loop around’ if you scroll beyond the first or last items.

If you select Exit it usually results in taking you back one level in the menu hierarchy, but in some cases it 
may go directly to the ‘Flow Reading’ screen.

Some screens require you to move the cursor left and right along the display as well as up and down. This is 
achieved using keys 5 (scroll LEFT) and 6 (scroll RIGHT).

Dual function numerical keypad

The block of keys shown in the centre of the keypad in Figure 1.5 are dual function keys. They can be used to 
enter straight-forward numerical data, select the displayed flow units or provide quick access to frequently 
required control menus.

ON/OFF Scroll UP

ENTER

Scroll DOWN

Numerical keypad

Scroll LEFT Scroll RIGHT

with dual function keys

(SELECT)
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1.4.3 Power supply and battery charging
Operating power is provided by an internal battery that can be charged from the utility supply using the 
supplied external charger. When you first receive the unit you must put the battery on charge for a minimum 
of 6.5hrs before use. A fully charged battery will power the instrument for up to 20hrs depending on the 
output utilisation and backlight usage. 

The backlight can be selected to be either permanently OFF, illuminated for 10 seconds, 30 seconds or 1 
minute every time a key is pressed, or permanently ON – as configured in the Setup Instrument menu. If 
the backlight is active continuously it will reduce the available battery operating time to 8hrs. Similarly, if the 
4-20mA output is used constantly at 20mA, the battery life would reduce by 50%. It is therefore beneficial to 
turn off the backlight and 4-20mA output facilities when they are not required. 

When the instrument is operating in the ‘Flow Reading’ mode the percentage battery charge level is 
displayed symbolically on the LCD screen. A warning message is triggered if the charge falls to 
approximately 30%, at which point there is up to four hours of battery operation remaining, depending on 
usage. The battery can be charged both while the instrument is in use or when switched off. The instrument’s 
internal data is stored in non-volatile memory and will not be lost even if the battery discharges completely.

1.5 Transducers
Two sets of ultrasonic transducers are provided as standard. When setting up the instrument it will indicate 
the appropriate transducer set to use for a particular application, depending on data entered by the user. 
Default pipe ranges are programmed into the instrument and most of the time there will be no need to use an 
alternative transducer set to the one suggested by the instrument. However, if circumstances dictate that a 
different set must be used it is possible to manually programme the instrument to accept the alternative set.

Transducer set 'A'

Supplied as standard for use on pipes 13mm to 115mm outside diameter.

Transducer set 'B'

Supplied as standard for use on pipes 50mm to 2000mm outside diameter.

Transducer set 'D' 

Type 'D' transducers are optional equipment that can be used by the Portaflow 330 on pipes from 1500mm to 
5000mm. They are supplied complete with ratchet straps for ‘diagonal mode’ attachment.

Key Point: The battery is not a user-changeable item. The instrument must be 
returned to your distributor if the battery needs replacing.

Key Point: Only use the supplied charger, or special adaptor lead. Failure to comply 
with this will invalidate your warranty.



1:  General Description

8 Portaflow 330 User Manual (Issue 4.0)
  (Software Ver. 02.07.005 to 02.07.007)



Portaflow 330 User Manual (Issue 4.0) 9
(Software Ver. 02.07.005 to 02.07.007)

2:   Installation

2.1 Transducer Positioning

Figure 2.1   Locating the transducers
To obtain the most accurate results the condition of both the liquid and the pipe wall must be suitable to allow 
the ultrasound transmission along its predetermined path. It is important also that the liquid flows uniformly 
within the length of pipe being monitored and that the flow profile is not distorted by any upstream or 
downstream obstructions. This is best achieved by ensuring there is a straight length of pipe upstream of the 
transducers of at least 20 times the pipe diameter and 10 times the pipe diameter on the downstream side, as 
shown in Figure 2.1. Flow measurements can be made on shorter lengths of straight pipe, down to 10 
diameters upstream and 5 diameters downstream, but when the transducers are positioned this close to any 
obstruction the resulting errors can be unpredictable.

Micronics Limited accepts no responsibility or liability if product has not been installed in 
accordance with the installation instructions applicable to the product.

Key Point: Do not expect to obtain accurate results if the transducers are positioned 
close to any obstructions that distort the uniformity of the flow profile.

Flow

Valid transducer location10 x Diameter 20 x Diameter

45°

The Portaflow equipment expects a uniform flow profile as a 
distorted flow will produce unpredictable measurement 
errors. Flow profile distortions can result from upstream 
disturbances such as bends, tees, valves, pumps and other 
similar obstructions. To ensure a uniform profile the 
transducers must be mounted far enough away from any 
cause of distortion such that it no longer has an effect.

Uniform Flow Profile Distorted Flow Profile

In many applications an even flow velocity profile over 
a full 360° is unattainable due, for example, to the 
presence of air turbulence at the top of the flow and 
possibly sludge in the bottom of the pipe. Experience 
has shown that the most consistently accurate results 
are achieved when the transducer guide rails are 
mounted at 45° with respect to the top of the pipe.

Possible
sludge

Air

Flow

Guide
rail
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2.2 Transducer Attachment (Type ‘A’ and ‘B’)

Note: The use of chains to fix the guide rail to the pipe can be eliminated on steel pipes by using the optional 
magnetic guide rails. In all other respects the setting up of the sensors is the same as for standard guide rails.

Type ‘A’ & ‘B’ transducers are fitted to adjustable guide rails which are secured to the pipe using wrap-around 
chains and mechanically connected together by a steel separation bar. The separation bar also acts as a 
ruler to allow the distance between the transducers to be accurately set to the value determined by the 
Portaflow instrument.

When fitting the guide rails it is easiest to assemble them onto the separation bar and adjust to the required 
separation distance before attaching them to the pipe.

2.2.1 Preparation
1. Before you attach the transducers you should first ensure that the proposed location satisfies the 

distance requirements shown in Figure 2.1 otherwise the resulting accuracy of the flow readings may be 
affected.

2. Prepare the pipe by degreasing it and removing any loose material or flaking paint in order to obtain the 
best possible surface. A smooth contact between pipe surface and the face of the transducers is an 
important factor in achieving a good ultrasound signal strength and therefore maximum accuracy.

2.2.2 Attaching the guide rails

Figure 2.2   Guide rail attachment
1. Slide the separation bar (D) into the front of the left hand guide rail, align the front edge of the guide rail 

with ‘0’ on the ruler scale (E) and secure it in place by tightening the thumbscrew (C).

2. Slide the other end of the separation bar into the front of the right hand guide rail, align the front edge of 
the guide rail to the required separation distance (obtained from the Portaflow instrument) on the ruler 
(F), then secure it in place by tightening the thumbscrew.

A

B

C

D

E

F

G

A: Tensioning thumb-wheel.
B: Tension bar.
C: Separation bar securing 
     screw.

D: Separation bar.
E: Ruler scale (0).
F: Set Separation distance.
G: Securing chain.
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Note: If magnetic guide rails are used on steel pipes then only the location at 45° on the pipe apply on 
the next two sections.

3. On each guide rail, attach one end of a securing chain to a hook on the tensioning bar (B), wrap the chain 
around the pipe (G) and then attach it to the hook on the other end of the tensioning bar whilst keeping 
the chain as tight as possible.

4. Rotate the complete guide rail assembly so that it is approximately 45° with respect to the top of the pipe. 
Then tighten the chain by turning the tensioning thumb-wheel (A) on each guide block until the assembly 
is securely attached to the pipe.

Note: If you are unable to get sufficient tension on the chain to hold the assembly in place, fully slacken 
the tensioning thumb-wheel and shorten the effective length of the chain wrapped around the pipe by 
connecting the tensioning bar to the next link in the chain, then re-tension.

2.2.3 Fitting the transducers

Figure 2.3   Fitting the transducers
1. Slide the transducer cover plate (A) fully towards the outside of the guide assembly to allow sufficient 

access to fit the transducer.

2. Clean the face of the transducer, removing all traces of dirt and grease.

3. Apply a 3mm bead of ultrasonic couplant along the centre length of the transducer (E).

4. Fit the transducer into the guide block – ensuring the lugs on the sides of the transducer are correctly 
located into the slots on the sides of the guide block (B).

5. Slide the transducer cover plate (A) over the top of the transducer and tighten the thumbscrew (C) finger 
tight to secure the transducer in place. When securing the cover plate take care to leave sufficient room 
around the transducer connector (D) to connect the cable.

6. Repeat the above steps for the second transducer.

7. Connect the transducers to the Portaflow instrument using the coaxial cables provided. The RED cable 
must be connected to the upstream transducer and the BLUE cable to the downstream transducer. If you 
observe negative flow, swap the red and blue cables at the sensor end.

A: Transducer cover plate.

B: Transducer locating slot/lug.

C: Transducer cover plate securing screw. 

D: Transducer cable connection.

E: Ultrasonic
couplant

application.
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2.3 Installing the USB Virtual Com. Port
If you have the CD supplied with the instrument then the USB drivers are included. Refer to the installation 
instructions for Portagraph III on the CD. 

If you do not have the CD then follow the instructions below.

The USB connection requires a virtual com port to be installed on the computer. The necessary driver can be 
provided by Micronics or downloaded from http://www.ftdichip.com/Drivers/VCP.htm. 

1. Access the above url and download the driver for your particular operating system. The download takes 
the form of a zip file.

2. Extract all the files from the zip file into a folder and note its location (e.g. Desktop\USBDriver).

3. Switch ON the Portaflow 330 instrument and connect it to the USB port on the PC.

4. A “New device found” message will appear and ask you for the location of the software installation 
files for the new device.

5. Use the Browse button to select the path to the unzipped driver files and then click OK.

6. Follow the on-screen instructions to install the driver.

7. At the end of the driver installation routine you must carry out a minor configuration change to the newly 
installed virtual com port. The way in which you gain access to the com port set-up window will vary 
depending on your operating system. The following example applies to Windows XP.

8. Select Control Panel>System to open the SYSTEM PROPERTIES window.

9. Click the Device Manager button to open the DEVICE MANAGER window.

10. Scroll down to the Ports region and you will find the new FDTI port installed (e.g. USB Serial Port 
with a high port number).

11. Right-click on the com port and select Properties.

12. From the PROPERTIES window select the Port Settings tab then click the Advanced button. The 
ADVANCED SETTINGS window should open similar to that shown below.

Figure 2.4   Com. Port configuration
13. In the BM Options area change the Latency Timer value from 16 msec (default) to 1 msec.

14. Select OK to implement the change, and then close the remaining windows that were opened.

15. Your computer should now be able to communicate with the Portaflow 330 instrument via the USB port in 
the same way as any other standard USB device.
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3:   Operating Procedures

QUICK START VIEW EDIT SITE DATA

Enter data

Attach sensors

FLOW READING

Choose site / check/edit data

Attach sensors

FLOW READING

Set up a named site

At a one-off location
(Paragraph 3.2)

At a frequent location
(Paragraph 3.3)

Manage site details
(Paragraph 3.4)

Carry out any necessary calibration
(Paragraph 3.5)

How to adjust the Zero Flow Offset – Paragraph 3.5.2 

How to adjust the Calibration Factor – Paragraph 3.5.3 

How to adjust the Roughness Factor – Paragraph 3.5.4 

How to adjust the Damping Factor – Paragraph 3.5.5 

Set-up a monitoring or logging application
(Paragraph 3.6)

How to measure totalised flows – Paragraph 3.6.1 

How to set up basic (manual) logging – Paragraph 3.6.3 

How to set up auto-timed logging – Paragraph 3.6.4 

How to set up logging ‘live’ to a PC – Paragraph 3.6.5 

How to download saved data to a PC – Paragraph 3.6.6 

How to print data – Paragraph 3.9 

Configure the interfaces/Outputs
(Paragraph 3.7) (Paragraph 3.8)

Battery charging, Set date/time, Language, Backlight

Initial instrument setup
(Paragraph 3.1)

Connect and take basic flow readings

Rename a site

RS232 set-up – Paragraph 3.7.1 

USB set-up – Paragraph 3.7.2 

4-20mA ON/OFF – page 36 

4-20mA Calibration – page 36 

Pulse ON/OFF – page 38 

Pulse calibration – page 38 

Pulse  frequency mode – page 39

Pulse frequency calibration – page 39
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3.1 Setting-up the Instrument

3.1.1 Using the instrument for the first time
Before you use your Portaflow 330 for the first time you should first charge the battery, then select the display 
language and set-up the internal clock, as described below.

Charging the battery
1. Connect the external battery charger to the charger socket at the bottom of the instrument then switch on 

the utility supply.

Selecting a language
The first time you switch on the instrument you may be asked to select a user language.

1. Switch on the instrument by pressing the ON/OFF button.

2. If necessary, select the required language using the UP/DOWN scroll keys then press the ENTER key.

Setting the Date & Time

2. The instrument should indicate CHARGING 
and an animated battery symbol indicates 
that the battery is taking on charge.

3. Leave the instrument on charge for 6.5 hours 
before using it for the first time.

CHARGING DD-MM-YY   HH:MM:SS

3. The selected language will be the default 
when the instrument is next used. To change 
the language again select the Change 
Language option in the SETUP 
INSTRUMENT screen (see below)

4. The initialisation screen will be displayed, 
giving details of the instrument’s serial 
number and software revision details.

5. Press the ENTER key to start the instrument.

6. This is the MAIN MENU and is the starting 
point for all the operations described in this 
chapter.

Serial# 0012345         V 00.00.000
Press   to start

MAIN MENU  DD-MM-YY   HH:MM:SS

Quick start
View/Edit Site Data
Data Logger
Setup RS232 /USB
Setup Instrument
Read flow

1. Select Setup Instrument from the MAIN 
MENU. The screen shown here should be 
displayed.

2. Select Set Date & Time and click ENTER.

3. A flashing cursor should appear under the 
first date number. Enter the date sequence 
in dd-mm-yy order then press the ENTER 
key.

4. Repeat this action to set the time.

5. Select Exit then press the ENTER key to 
return to the MAIN MENU.

SETUP INSTRUMENT  DD-MM-YY  HH:MM:SS
                              
 Set Date & Time  : dd-mm-yy hh:mm:ss
 Calibrate 4-20mA
 Pulse output
 Backlight        :           Disabled
 Factory settings
 Change Language

 Exit
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Note: If you make a mistake when entering the data press the Delete key to move the cursor back to the 
number you wish to change, then continue. If you enter an invalid number an ‘ERR:Invalid Date or Time!’ 
error message is displayed on the second line of the screen. If this occurs repeat the set date/time procedure.

3.1.2 Enabling/disabling the backlight
The backlight can be selected to be either Disabled, illuminated for 10 seconds, 30 seconds or 1 minute 
every time a key is pressed, or ON permanently. If the backlight is not required it is recommended that you 
disable it to prolong the battery discharge time.

3.2 Using the Quick Start Menu
If you want to perform a ‘one-off’ flow reading at a particular pipe location the Quick Start menu provides 
the quickest way to set up the Portaflow system and access the FLOW READING screen. 

If the point at which you intend to take the measurement is likely to require regular monitoring it is best to set 
it up as a ‘Site’ within the Portaflow 330, which then stores the site parameters (See Paragraph 3.4).

Before you can use the Portaflow system you need to obtain the following details (this information will be 
required when setting up the Quick Start menu):

• The pipe outside diameter.
• The pipe wall thickness and material.
• The pipe lining thickness and material.
• The type of fluid.
• The fluid temperature.

Entering the site data
1. Select Quick Start from the MAIN MENU and press the ENTER key. You will then be presented with a 

series of screens in which to enter the data mentioned above.

1. Select Setup Instrument from the MAIN 
MENU. 

2. Select Backlight from the SETUP 
INSTRUMENT screen then press the ENTER 
key.

SETUP INSTRUMENT  DD-MM-YY  HH:MM:SS
                              
 Set Date & Time  : dd-mm-yy hh:mm:ss
 Calibrate 4-20mA
 Pulse output
 Backlight        :           Disabled
 Factory settings
 Change Language

 Exit

3. Select the required backlight operation.

4. Press the ENTER key to return to the SETUP 
INSTRUMENT screen. 

5. Select Exit then press the ENTER key to 
return to the MAIN MENU.

BACKLIGHT  DD-MM-YY  HH:MM:SS
                             
 Disabled
10 seconds
 30 seconds
 1 minute
 ON Permanently

2. Select the dimension units (millimetres or 
inches) used to measure the pipe, then 
press the ENTER key.

DIMENSION UNIT  DD-MM-YY  HH:MM:SS

Select the dimension units:

➥mm
 Inches
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3. Enter the pipe outside diameter dimension, 
then press the ENTER key.

OUTSIDE DIAMETER  DD-MM-YY  HH:MM:SS

Dimension:                 mm
                         
Pipe outside diameter?      58.0

4. Enter the pipe wall thickness dimension, 
then press the ENTER key.

PIPE WALL THICKNESS  DD-MM-YY  HH:MM:SS

Dimension:                 mm
                         
Pipe outside diameter?      58.0
Pipe wall thickness?        4.0

5. If the pipe has a lining, enter the lining 
thickness. 
If nothing is entered the instrument 
automatically assumes there is no lining.

6. Press the ENTER key to continue. 

PIPE LINING THICKNESS  DD-MM-YY  HH:MM:SS

Dimension:                 mm
                         
Pipe outside diameter?      58.0
Pipe wall thickness?        4.0
Pipe lining thickness?      0.0 

7. Select the pipe wall material from the list 
provided, then press the ENTER key.

If the material is not listed select Other and 
enter the propagation rate of the pipe wall 
material in metres/sec. Contact Micronics if 
this is not known.

PIPE WALL MATERIAL  DD-MM-YY  HH:MM:SS

Select pipe wall material

Mild Steel 
S' less Steel 316
S' less Steel 303
Plastic

Cast Iron
Ductile Iron
Copper
Brass
Concrete
Glass
Other  (m/s)

8. If a lining thickness value was entered 
earlier, this screen is displayed to request 
that you enter the lining material type. If no 
lining thickness was entered this screen will 
be bypassed. 

9. Select the lining material from the list 
provided then press the ENTER key.

If the material is not listed select Other and 
enter the propagation rate of the lining 
material in metres/sec. Contact Micronics if 
this is not known.

PIPE LINING MATERIAL  DD-MM-YY  HH:MM:SS

Select pipe lining material

Steel 
Rubber
Glass
Epoxy

Concrete
Other  (m/s)
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Note: The SENSOR SELECTION menu can be entered by use of the Up/Down scroll keys. This allows 
the type and mode of the sensors being used to be selected. This menu will be entered automatically if 
the entered pipe OD and/or temperature are not valid for the currently selected sensors. 

Note: Do not press the ENTER key until the transducers are fitted and connected to the instrument.

Attaching and connecting the transducers
18. Fit the designated sensors to the pipe using the appropriate guide rails as described in Paragraph 2.2. 

Take great care to set the separation distance as accurately as possible.

19. Connect the red and blue coaxial cables between the sensors and the test instrument, ensuring that the 
red connector on the instrument is connected to the ‘upstream’ sensor.

10. Select the fluid type from the list provided 
and press the ENTER key. 

If the liquid is not listed select Other and 
enter a propagation rate in metres/second. 

FLUID TYPE  DD-MM-YY  HH:MM:SS

Select fluid type

Water
Glycol/water 50/50
Glycol/water 30/70
Lubricating oil

Diesel
Freon
Other  (m/s)

11. If you need to alter the fluid temperature from 
that shown select either °C or °F with the 
cursor and press the ENTER key.

12. Enter the new temperature value and press 
the ENTER key. 

13. The new temperature should now be 
indicated in both °C and °F.

14. Select Continue.. then press the ENTER 
key.

FLUID TEMPERATURE  DD-MM-YY  HH:MM:SS

Enter Fluid Temperature

   °C: 5.00
   °F: 41.00
 Continue..

 

15. The SENSOR SEPARATION screen now 
displays a summary of the entered 
parameters and informs you of the type of 
sensor to be used, the mode of operation 
and the distance to set up between the 
sensors.
In this example it recommends type A-ST (A 
standard) sensors operating in the ‘Reflex’ 
mode spaced at 32.2mm apart.

16. Take a note of the displayed parameters, 
then press the ENTER key.

17. The ATTACH SENSORS screen displays, 
giving instructions to attach the sensors.

SENSOR SEPARATION  DD-MM-YY  HH:MM:SS
Site        : Quickstart
Pipe        : 58.00 mm
Wall        : 4.00
Sensors     : A-ST      Reflex
Temperature : 10.00°C 50.00°F
Set sensor separation to    32.2 mm
Press   to continue,  to select sens.

ATTACH SENSORS  DD-MM-YY  HH:MM:SS

Attach Sensor Set

Red Connector UpStream
Press   key to go to Flow Reading
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Taking a flow reading

Flow monitoring
The FLOW READING screen is the one most used during normal monitoring operation. It shows the 
instantaneous fluid flow together with totalised values (when enabled). In this mode you can select the flow 
rate measurement units by pressing keys 7 (litres), 8 (Gallons, Barrels) or 9 (m³), or change the display to 
show velocity by pressing key 4.

If the flow reading exceeds a value of  +/-9999 in the current units then a *10 multiplier will be displayed 
above the units and the value displayed will be a tenth of the actual value. Similarly a * 100 and *1000 may be 
displayed on very large flow rates.

There are limitations on the use of these larger flow values with regards to logging of data and setting the 
current and pulse outputs. If the flow reading is less than 32000 m³/hour then the value can be logged and 
downloaded via Portagraph III.

3.3 Using the System at a Regularly Monitored Location
Setting up the Portaflow system using the Quick Start method described in Paragraph 3.2 is easy and the 
recommended method to use in a ‘one-off’ situation. But if you have a site location that you want to monitor 
on a frequent basis it is better to set up a named ‘Site’ for that location so that you can recall it when needed 
and so avoid the need to re-enter the site details every time you want to install the equipment there.

Note: See Paragraph 3.4 for details of how to set-up and manage site details.

Use this procedure to install the equipment at a named site.

20. Once the transducers have been fitted and 
connected, press the ENTER key on the 
ATTACH SENSORS screen. 

21. This will take you to the FLOW READING 
screen via a signal-checking screen (shown 
here).

Please wait..
Checking signals

****************************************
*                                      *
****************************************

22. Check that the indicated signal strength on 
the left of the screen is at least 2 bars 
(ideally 3 or 4). If less than 2 bars are shown 
it indicates there could be a problem with the 
transducer spacing, alignment or 
connections; or it could be due to an 
application problem.

23. Qxx.xx% indicates the signal quality and 
should have a value of 60% or greater.

FLOW READING  DD-MM-YY  HH:MM:SS
                              Qxx.xx%
Signal

                               l/min

      +Total: 0.00          litres
      –Total: 0.00          litres

 

0.000
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Note: If you select a different Sensor set (e.g. A-ST) when entering new site data you could receive an 
“invalid” error message if the previous Sensor set was operating at a temperature above 135ºC. If this 
occurs, ignore the warning as it will disappear when you enter a temperature in the correct range for new 
sensors.

1. Select View Edit Site Data from the 
MAIN MENU.

2. Select Choose from list of sites.

3. Select one of the sites listed and press the 
ENTER key.

4. The Site name will show the selected site 
and the site parameters will be listed on the 
screen.

5. Scroll down through the menu list and enter/
change the data that might have changed 
since the last time the site was accessed.

6. When you are satisfied that the parameters 
are correct select Save current site & 
read flow.

VIEW EDIT SITE DATA  DD-MM-YY  HH:MM:SS
                              
 Choose from list of sites
 Site name            : MySite
 Dimensions           : mm
 Pipe outside diameter: 58.00
 Pipe wall thickness  : 4.00
 Pipe lining thickness: 0.00

 Pipe wall material    : Mild Steel
 Lining material       : ---------
 Sensor set            : A-ST (see note)
 Sensor mode           : Reflex
 Fluid type            : Water
 Save current site & read flow
 Delete this Site
 Download & save current site
 Exit

7. If you need to alter the fluid temperature 
from that shown select either °C or °F with 
the cursor and press the ENTER key.

8. Enter the new temperature value and press 
the ENTER key. 

9. The new temperature should now be 
indicated in both °C and °F.

10. Select Continue.. and then press the 
ENTER key.

FLUID TEMPERATURE  DD-MM-YY  HH:MM:SS

Enter Fluid Temperature

   °C: 5.00
   °F: 41.00
 Continue..

 

11. The SENSOR SEPARATION screen now 
displays a summary of the entered 
parameters and informs you of the type of 
sensor to be used, the mode of operation 
and the distance to set up between the 
sensors.
In this example it recommends type A-ST (A 
standard) sensors operating in the ‘Reflex’ 
mode spaced at 32.2mm apart.

12. Take a note of the displayed parameters, 
then press the ENTER key.

13. The ATTACH SENSORS screen displays, 
giving instructions to attach the sensors.

SENSOR SEPARATION  DD-MM-YY  HH:MM:SS
Site        : MySite
Pipe        : 58.00 mm
Wall        : 4.00
Sensors     : A-ST      Reflex
Temperature : 10.00°C 50.00°F
Set sensor separation to    32.2 mm
Press   to continue,  to select sens.

ATTACH SENSORS  DD-MM-YY  HH:MM:SS

Attach Sensor Set

Red Connector UpStream
Press   key to go to Flow Reading
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Note: The SENSOR SELECTION menu can be entered by use of the Up/Down scroll keys. This allows 
the type and mode of the sensors being used to be selected. This menu will be entered automatically if 
the entered pipe OD and/or temperature are not valid for the currently selected sensors. 

Note: Do not press the ENTER key until the transducers are fitted and connected to the instrument.

Attaching and connecting the transducers
14. Fit the designated sensors to the pipe using the appropriate guide rails as described in Paragraph 2.2. 

Take great care to set the separation distance as accurately as possible.

15. Connect the red and blue coaxial cables between the sensors and the test instrument, ensuring that the 
red connector on the instrument is connected to the ‘upstream’ sensor.

Taking a flow reading

Flow monitoring
The FLOW READING screen is the one most used during normal monitoring operation. It shows the 
instantaneous fluid flow together with totalised values (when enabled). In this mode you can select the flow 
rate measurement units by pressing keys 7 (litres), 8 (Gallons, Barrels) or 9 (m³), or change the display to 
show velocity by pressing key 4.

3.4 Managing Named Sites
If you want to monitor a particular site location frequently you can set up a named ‘Site’ to store the 
installation details, such as pipe dimensions and material, required to set-up the Portaflow 330 system. 
These can then be recalled later when revisiting that particular location.

The instrument can store up to 20 sites, the first site is reserved for QUICK START and cannot be renamed; 
subsequent sites are initially named EmptySite1 through to EmptySite19. 

3.4.1 Setting up a new site

16. Once the transducers have been fitted and 
connected, press the ENTER key on the 
ATTACH SENSORS screen. 

17. This will take you to the FLOW READING 
screen via a signal-checking screen (shown 
here).

Please wait..
Checking signals

****************************************
*                                      *
****************************************

18. Check that the indicated signal strength on 
the left of the screen is at least 2 bars 
(ideally 3 or 4). If less than 2 bars are shown 
it indicates there could be a problem with the 
transducer spacing, alignment or 
connections; or it could be due to an 
application problem.

FLOW READING  DD-MM-YY  HH:MM:SS
                              Qxx.xx%
Signal

                               l/min

      +Total: 0.00          litres
      –Total: 0.00          litres

Key Point: Once you have set up a named site you are advised to log some data to 
the site in order to avoid the possibility of the site name being overwritten when the 
QuickStart data is saved. See Paragraph 3.6.3 for details.

0.000
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3.4.2 Changing a site name
To change a site name use the same method described above for generating a new site: but in this case 
access a current site name to change rather than an EmptySite. If you change a site name while the site is 
logging the logging will stop.

1. Select View Edit Site Data from the 
MAIN MENU.

2. Select Choose from list of sites.

3. Select one of the EmptySites from the 
presented list (e.g. EmptySite 1 as 
shown).

4. Select Site name and press the ENTER key.

VIEW EDIT SITE DATA  DD-MM-YY  HH:MM:SS
                              
 Choose from list of sites
 Site name            : EmptySite1
 Dimensions           : mm
 Pipe outside diameter: 58.00
 Pipe wall thickness  : 4.00
 Pipe lining thickness: 0.00

 

5. This opens the ALTER NAME screen.

6. Select Alter the Site Name and you 
will be presented with a screen which allows 
you to enter a new name in much the same 
way as when composing a mobile text 
message.

7. On completion press the ENTER key then 
select Exit. This will take you back to the 
VIEW EDIT SITE DATA screen.

ALTER NAME  DD-MM-YY  HH:MM:SS

Site name             : EmptySite1

Do you wish to:–
  Alter the Site Name
  Exit

 

8. Scroll down through the menu list and enter/
change the pipe parameters and other data 
pertaining to the site. 
Note that this menu allows you to choose a 
Sensor Set, unlike the QUICK START 
menu which recommended the sensor set 
to use. If you enter an inappropriate sensor 
set in this menu you will be presented with 
an error message later when you go to the 
SENSOR SEPARATION screen.

VIEW EDIT SITE DATA  DD-MM-YY  HH:MM:SS
                              
 Choose from list of sites
 Site name            : MyNewSite
 Dimensions           : mm
 Pipe outside diameter: 58.00
 Pipe wall thickness  : 4.00
 Pipe lining thickness: 0.00

 

9. When all the data is correct you can either:
a) Select Save current site & 

read flow to continue fitting the 
transducers and opening the FLOW 
READING screen.

b) Select Delete this site to delete 
the site name and values and restore 
it to the original EmptySite name.

c) Select Download & save current 
site to save the site details and 
download them to a PC via RS232/
USB provided the RS232/USB link is 
connected and correctly set-up.

d) Select Exit to return to the MAIN 
MENU.

 Pipe wall material    : Mild Steel
 Lining material       : ---------
 Sensor set            : A-ST
 Sensor mode           : Reflex
 Fluid type            : Water
 Save current site & read flow
 Delete this Site
 Download & save current site
 Exit
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3.5 Instrument Calibration
The Portaflow is fully calibrated before it leaves the factory; however the following adjustments are provided 
to allow you to further ‘fine tune’ your instrument to suit local conditions and application where necessary. 
Apart from the zero flow offset adjustment, these are normally carried out only where the instrument is to be 
used in a permanent or semi-permanent location.

3.5.1 Adjusting the zero cut-off
This adjustment allows you to set a minimum flow rate (m/s) below which the instrument will indicate ‘0’. The 
default setting is 0.1 m/s but you may adjust this value if required.

1. With the instrument operating in FLOW READING mode, press the Options key to access the FLOW 
READING OPTIONS menu shown.

3.5.2 Adjusting the set zero flow offset
The Portaflow instrument operates by comparing the time taken to send an ultrasonic signal between two 
transducers in either direction. A Set zero flow offset adjustment is provided to compensate for any 
inherent differences between the two sensors, noise pick-up, internal pipe conditions etc. It can be used to 
‘zero’ the flow indication under no-flow conditions.

1. Stop the liquid flow.

2. With the instrument in FLOW READING mode press the Velocity function key and observe the reading 
(m/s). Any reading other than 0.000 indicates an offset error and in practice this will typically be in the 
range ±0.005m/s (possibly higher on smaller diameter pipes). If a greater figure is shown it is worth 
calibrating the offset to obtain a more accurate result. Continue as follows:

2. Select Zero Cutoff (m/s) and press the 
ENTER key.

3. Enter the value for the Zero Cutoff (e.g. 
0.06 m/s) then press the ENTER key.

4. Scroll down to select Exit and press the 
ENTER key to return to the FLOW READING 
screen.

FLOW READING OPTION  DD-MM-YY  HH:MM:SS
                              
 Data review
 Zero Cutoff (m/s)     :        0.00
 Set zero flow (m/s)   :        0.00
 Damping (secs)        :        10
 Totaliser             :       Run
 Reset +Total

If you have adjusted the Zero Cutoff point to anywhere above ‘0’ you must reset it 
to ‘0’ before you can observe and adjust the Set zero flow offset, as its value is 
very small. Once the Set zero flow offset has been calibrated you can then reapply 
the Zero Cutoff if required.

3. Press the Options key to access the FLOW 
READING OPTION screen shown.

4. Select Set zero flow (m/s) and press 
the ENTER key.

5. Press the ENTER key on the subsequent 
screen to accept the change, which will 
return you to the screen shown.

6. Scroll down to select Exit and press the 
ENTER key to return to the FLOW READING 
screen.

FLOW READING OPTION  DD-MM-YY  HH:MM:SS
                              
 Data review
 Zero Cutoff (m/s)     :        0.00
 Set zero flow (m/s)   :        0.00
 Damping (secs)        :        10
 Totaliser             :       Run
 Reset +Total
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3.5.3 Adjusting the calibration factor

With the system running:

1. Stop (Stall) the Portaflow’s totaliser facility and zero it (Paragraph 3.6.1).

2. Run the Portaflow’s totaliser to measure the total flow over a 30-60 minute period, and note the total flow 
indicated by the reference flow meter over the same period.

3. Calculate the % error between the Portaflow and reference meters. If the error is greater than ±1% 
calibrate the Portaflow as detailed below.

Key Point: In order to cancel any applied offset you must either read flow via Quick 
Start or switch the Portaflow instrument OFF & ON. Any value that you trim-out 
using the offset adjustment will be added/subtracted from the flow reading across 
the whole range.

Key Point: USE THIS FACILITY WITH CARE & ONLY WHERE NECESSARY

The Portaflow instrument is fully calibrated before leaving the factory and under nor-
mal circumstances does not require further calibration when used on site.

This facility can be used to correct the flow indication where unavoidable errors occur 
due to the lack of a straight pipe or where the sensors are forced to be fitted close to 
the pipe-end, valve, junction etc.

Any adjustment must be made using a reference flowmeter fitted in the system.

4. Press the Options key to access the FLOW 
READING OPTION screen shown.

5. Scroll down and select Calibration 
factor.

6. Change the calibration factor according to 
the error calculated in step 3. For example, if 
the Portaflow was reading 1% high then 
increase the Calibration factor value 
by 0.010. Conversely, if the reading is 1% 
low then decrease the calibration factor to 
0.990.

7. Press the ENTER key to apply the change.

8. Select Roughness factor or Exit as 
required.

FLOW READING OPTION  DD-MM-YY  HH:MM:SS
                              
 Data review
 Zero Cutoff (m/s)     :        0.00
 Set zero flow (m/s)   :        0.00
 Damping (secs)        :        10
 Totaliser             :       Run
 Reset +Total

 Reset –Total
 Calibration factor    :        1.000
 Roughness factor      :        0.01
 Diagnostics
 Select Totals         :         Both
 Exit
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3.5.4 Adjusting the roughness factor
The roughness factor compensates for the condition of the internal pipe wall, as a rough surface will cause 
turbulence and affects the flow profile of the liquid. In most situations it is not possible to inspect the pipe 
internally and the true condition is not known. In these circumstances experience has shown that the 
following values can be used:

With the system running in FLOW READING mode:

Pipe Material Roughness Factor

Non ferrous metal
Glass
Plastics
Light metal

0.01

Drawn steel pipes:
• Fine planed, polished surface
• Plane surface
• Rough planed surface

0.01

Welded steel pipes, new:
• Long usage, cleaned
• Lightly and evenly rusted
• Heavily encrusted

0.1

Cast iron pipes:
• Bitumen lining
• New, without lining
• Rusted / Encrusted

1.0

1. Press the Options key to access the FLOW 
READING OPTION screen shown.

2. Scroll down and select Roughness 
factor.

3. Change the roughness factor according to 
the pipe material and condition as described 
above.

4. Press the ENTER key to apply the change.

FLOW READING OPTION  DD-MM-YY  HH:MM:SS
                              
 Data review
 Zero Cutoff (m/s)     :        0.00
 Set zero flow (m/s)   :        0.00
 Damping (secs)        :        10
 Totaliser             :       Run
 Reset +Total

 Reset –Total
 Calibration factor    :        1.000
 Roughness factor      :        0.01
 Diagnostics
 Select Totals         :         Both
 Exit
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3.5.5 Adjusting the damping factor
By averaging-out the flow rate over several seconds, the Damping factor can be used to smooth out 
rapid changes in flow rate to prevent wild fluctuations in the displayed flow value. It has a range of 1, 10, 15, 
20, 30, 50 seconds, with a default setting of 10. 

With the system running in FLOW READING mode:

3.6 Performing Monitoring & Logging Functions
This procedure shows you how to set up a basic logging session under manual start/stop control. 

Logged data is saved to the instrument’s memory and can be downloaded to a PC at a later time. Either 
-Flow Rate or +Flow Rate and ±Totals can be logged to Memory, RS232 or both. Totals are always logged 
and can be selectively down loaded after the logging has stopped.

1. Press the Options key to access the FLOW 
READING OPTION screen shown.

2. Scroll down and select Damping (secs).

3. This will open the DAMPING OPTIONS 
screen.

FLOW READING OPTION  DD-MM-YY  HH:MM:SS
                              
 Data review
 Zero Cutoff (m/s)     :        0.00
 Set zero flow (m/s)   :        0.00
 Damping (secs)        :        10
 Totaliser             :       Run
 Reset +Total

 Reset –Total
 Calibration factor    :        1.000
 Roughness factor      :        0.01
 Diagnostics
 Select Totals         :         Both
 Exit

4. Select the value of the Damping factor 
as required to remove any unwanted display 
fluctuations. Increasing the value applies a 
greater smoothing affect.

5. Press the ENTER key to apply the selection 
and return to the FLOW READING OPTIONS 
screen.

DAMPING OPTIONS  DD-MM-YY  HH:MM:SS
 
 1 second
 10 seconds
 15 seconds
 20 seconds
 30 seconds
 50 seconds

Key Point: If the damping factor is set too high the value displayed may appear 
stable but it may exhibit large step changes when the value is updated. 

Key Point: To view the totals on the screen and send them to the RS232/USB output 
as they are logged, you have to select the required option in the Data Logger menu 
before setting up the flow reading.
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3.6.1 How to measure totalised flows (manually)
The basic measurement indicated on the FLOW READING screen is the instantaneous flow rate, which in 
some applications may vary over a period of time. Average flow rates are therefore often required in order to 
get a better understanding of an application’s true performance. This is simply achieved by noting the total 
flow over a specific period (for example 30-60 minutes) and then calculating the average flow rate over that 
period of time.

Calculating the average flow
To calculate the average flow wait for the allotted monitoring period to expire then divide the indicated total 
flow by the time taken. This will give you the average flow in m/s, galls/hour or whatever units you select.

Note that in a bi-directional flow situation you must calculate the difference between the indicated positive 
and negative flow totals before carrying out the average flow rate calculation.

How to stop the totaliser temporarily
If you want to stop the totaliser temporarily for operational reasons, set the Totaliser option to Stall in 
the FLOW READING OPTIONS screen as described above. This will stop the totaliser operation without 
affecting its current values.

1. Press the Options key to access the FLOW 
READING OPTION screen shown.

2. If the Totaliser is indicating Run, select it 
and change it to Stall. Press the ENTER 
key.

3. Select Reset +Total and press the ENTER 
key.

4. Press the ENTER key on the subsequent 
screen to accept the reset.

5. Press the ENTER key again to return to the 
FLOW READING OPTIONS menu.

FLOW READING OPTION  DD-MM-YY  HH:MM:SS
                              
 Data review
 Zero Cutoff (m/s)     :        0.00
 Set zero flow (m/s)   :        0.00
 Damping (secs)        :        10
 Totaliser             :       Stall
 Reset +Total

6. Select Reset –Total and press the ENTER 
key.

7. Press the ENTER key on the subsequent 
screen to accept the reset.

8. Press the ENTER key again to return to the 
FLOW READING OPTIONS menu.

9. Note and record the current time.

10. Select Totaliser and change it to Run. 
Press the ENTER key.
Note: the totalisers begin to count up as 
soon as Totaliser is put to Run.

FLOW READING OPTION  DD-MM-YY  HH:MM:SS
                              
 Zero Cutoff (m/s)      :        0.00
 Set zero flow (m/s)   :        0.00
 Damping (secs)        :        10
 Totaliser             :       Run
 Reset +Total
 Reset –Total

11. Scroll down and select Exit to return to the 
FLOW READING screen which will now 
indicate the instantaneous flow together with 
the totalised flow.

Note: In some installation the measured 
flow can be in either direction. Where this is 
the case the upstream flow is shown 
separately in the –Total field.

FLOW READING  DD-MM-YY  HH:MM:SS
                              Qxx.xx%
Signal

                               l/min

      +Total: 300.0         litres
      –Total: 0.00          litres

12.34
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3.6.2 Display of totalisers

Note: This menu selection only affects the Display of the totaliser. Unless the totalisers are stalled, the 
recorded volume will still be incremented and the totals will be logged irrespective of the display setting.

3.6.3 How to set up the basic logging application to memory
This procedure shows you how to set up a basic logging session under manual start/stop control. The logged 
data is saved to the instrument’s memory and can be downloaded to a PC at a later time.

Starting point
This procedure assumes that the Portaflow instrument has been correctly installed and is operating in the 
FLOW READING mode.

Setting up and starting the logging
1. With the Portaflow operating in FLOW READING mode, check that the indicated flow units are the same 

as those you want to appear on the logger output (e.g. l/min).

1. To change the display of the totalisers select 
the Select Totals menu item from the 
FLOW READING OPTION menu.

2. The display of the totals on the FLOW 
READING screen is controlled by this menu.

3. Select one, both or no totals to be displayed. 
The default is the display of Both totalisers.

4. Press the ENTER key.  

FLOW READING OPTION  DD-MM-YY  HH:MM:SS
                              
 Off
 Both
 +Total
 -Total
 
 

 

2. Press the Logger function key to access 
the REAL TIME LOGGER screen.

3. Select Log data to and choose Memory 
to store the log to the instrument’s internal 
memory. 

4. Select Logging interval and enter the 
required period (e.g. 10 seconds).

5. Select Clear log if you want to discard 
any existing logging data.

6. Select START NOW.

REAL TIME LOGGER  DD-MM-YY  HH:MM:SS
4-20mA O/P is ON.             Qxx.xx%
 Unit                : l/min
 Log name            : Quickstart
 Log data to         : Memory
 Logging interval    : 10 seconds
 Start date & time   : dd-mm-yy hh:mm:ss
 Stop date & time    : dd-mm-yy hh:mm:ss

                       MM DD HH MM SS
 Remaining time      : mm dd hh mm ss
 Extended Intervals  : Stop
 Graph Y axis max.   : 50
 View log as text
 View log as graph
 START NOW
 Set Auto start
 Clear log
 Exit

7. This screen appears only if a log already 
exists for the QuickStart site. It allows 
you to either delete or save the existing 
log, or cancel the START NOW request.

ERR:Log not empty  DD-MM-YY  HH:MM:SS
                              

       Press   to confirm deletion
    Press  to save log and continue
            Press  to cancel
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If you choose to save the existing log it will be saved to the highest number site that does not currently have 
an attached log (e.g. EmptySite19, EmptySite18.... etc). The name of the site to which the log is saved 
will be changed to CopyQS_xx (where xx is a numerical value which is incremented each time a log is 
saved). For example: if EmptySite19 is available when you elect to save the QuickStart log, the log is 
saved to EmptySite19 and the sitename is changed to CopyQS_1.

View log as text

View log as graphic

Key Point: When setting up a named site it is advisable to run a brief logging 
session on the new site to establish a data log file, as this will prevent the site name 
being overwritten when saving the QuickStart log, as described above.

8. The VIEW LOG AS TEXT screen displays 
the log events in date-stamped chronological 
order. 

Note: Press key 5 to go to the top line of 
logged data or key 6 to go to the bottom 
line.

9. Press the ENTER key to return to the REAL 
TIME LOGGER screen. Then select Exit to 
return to the FLOW READING screen. 
Logging will continue to take place in the 
background. 

VIEW LOG AS TEXT  DD-MM-YY  HH:MM:SS
 Logging to memory             
 Log:Quickstart            l/m
 Date      Time      Flow      Totals
 DD-MM-YY  hh:mm:ss  xxx.xx 
 DD-MM-YY  hh:mm:ss  xxx.xx 
 DD-MM-YY  hh:mm:ss  xxx.xx 
 DD-MM-YY  hh:mm:ss  xxx.xx 

   --------   
   DD-MM-YY   hh:mm:ss    xxx.xx l/m

Key Point: There can be only one set of logged data per site. If a new data log is 
started on a site it will clear the existing data.

10. If you want to view the logging progress 
graphically rather than as text, press the 
Logger function key to get to the REAL 
TIME LOGGER screen.

11. Select Graph Y axis max and enter a 
value equal to the expected maximum flow.

12. Select View log as graph. This will 
open the VIEW LOG AS GRAPH screen 
shown below.

13. You can select the data at any point in time 
by scrolling along the time axis of the graph 
using the LEFT/RIGHT scroll keys (5 & 6). 
The data values for the selected point are 
then shown to the left of the graph. Keep the 
scroll key pressed for the cursor to move 
automatically.

REAL TIME LOGGER  DD-MM-YY  HH:MM:SS
4-20mA O/P is ON.             Qxx.xx%
 Unit                : l/min
 Log name            : Quickstart
 Log data to         : Memory
 Logging interval    : 10 seconds
 Start date & time   : dd-mm-yy hh:mm:ss
 Stop date & time    : dd-mm-yy hh:mm:ss

                       MM DD HH MM SS
 Remaining time      : mm dd hh mm ss
 Extended Intervals  : Stop
 Graph Y axis max.   : 50
 View log as text
 View log as graph
 START NOW
 Set Auto start
 Clear log
 Exit
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Monitoring the logged events at a later time
16. If you wish to monitor the logging progress at any time while you are operating in FLOW READING mode, 

press the Logger function key as described above to switch to the REAL TIME LOGGER screen. You 
can then select View log as text or View log as graph, as required, without interfering with the 
logging operation.

Stop logging

3.6.4 How to set up automatic (timed) logging mode
This procedure shows you how to set up an auto logging session under timed start/stop control. The logged 
data is saved to the instrument’s memory and can be downloaded to a PC at a later time.

Starting point
This procedure assumes that the Portaflow has been correctly installed and is operating in the FLOW 
READING mode. Also that the instrument’s date and time are correctly set.

Setting up, starting and cancelling auto logging

14. If you want to change the value of the Y axis 
to improve the resolution of the graph press 
the UP/DOWN scroll keys. The maximum 
values will then increase/decrease as 
appropriate.

15. To exit the VIEW LOG AS GRAPH screen 
and return to the REAL TIME LOGGER 
screen press the ENTER key.

VIEW LOG AS GRAPH  DD-MM-YY  HH:MM:SS
                              Qxx.xx%
             50.00
Log: Quickstart
Point: XXX/XXX
Value: xx.xx
dd-mm-yy hh:mm:ss
            –50.00

17. From the FLOW READING screen, press the 
Logger function key to access the REAL 
TIME LOGGER screen.

18. Select STOP NOW to cease logging. 
Note that the START NOW and STOP NOW 
options toggle depending on which was last 
selected.

19. Select Exit to return to the FLOW 
READING screen.

Note: The logged data will remain stored 
in the instrument’s memory and can be 
accessed at any time as described above.

REAL TIME LOGGER  DD-MM-YY  HH:MM:SS
4-20mA O/P is ON.             Qxx.xx%
 Unit                : l/min
 Log name            : Quickstart
 Log data to         : Memory
 Logging interval    : 10 seconds
 Start date & time   : dd-mm-yy hh:mm:ss
 Stop date & time    : dd-mm-yy hh:mm:ss

                       MM DD HH MM SS
 Remaining time      : mm dd hh mm ss
 Extended Intervals  : Stop
 Graph Y axis max.   : 50
 View log as text
 View log as graph
 STOP NOW
 Set Auto start
 Clear log
 Exit

Key Point: When entering the Start and Stop times in this procedure, you must 
enter ‘00’ in the seconds field rather than leave it blank, otherwise an error message 
is displayed.

Key Point: If you enter a Start time that is later than the Stop time you will see an 
error message until the stop time has been set to be later. This does not however 
affect the operation of the equipment once the correct times have been set.
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1. With the Portaflow operating in FLOW READING mode, check that the indicated flow units are the same 
as those you want to appear on the logger output (e.g. l/min).

a) Stop: The default state and when the memory is full any active logging will stop.
b) Overwrite: Allows logging to continue after the memory is full by erasing the oldest sample and 

replacing it with the latest.

Note: The three options below must be selected before the times and dates are entered in Start 
Time and Date and Stop Time and Date.

c) Daily: Activates logging for part of each day as defined by the Start Time and Stop time. 
When selected, and the logging is started via the Set Auto start option, the flow value will be 
logged each day between the times specified. The Stop Time must be later than the Start Time. 
The data will be accumulated into a single file.

d) Weekly: This is similar to Daily in that the active logging period is defined by the Start Time 
and Stop Time. The difference is that with Weekly the logging occurs every 7 days, with the start 
day being defined by the selected Start Date.   

e) Monthly: This is similar to Daily in that the active logging period is defined by the Start Time 
and Stop Time. The difference is that with Monthly the data is logged on the day of the month 
specified in the Start Date. If this is set to 29, 30 or 31, and the current month does not have this 
number of days, logging will occur on the last day of the month.

Note: if you select to clear all logs you will lose all the currently held log data.

2. Press the Logger function key to access 
the REAL TIME LOGGER screen.

3. Select Log data to and choose Memory. 
This will store the log to the internal memory.

4. Select Logging interval and enter the 
required period.

5. Select Start date & time and enter the 
date and time you wish logging to 
commence. Note this must be in the future.

Note: If the log is not empty then a warning 
screen will be displayed, and when a key is 
pressed the menu will be displayed with 
the cursor at the Clear Log item. The log 
must be cleared before new times can be 
entered.

6. Select Stop date & time and enter the 
date and time you wish logging to cease. 
Note this must be later than the start time.

REAL TIME LOGGER  DD-MM-YY  HH:MM:SS
4-20mA O/P is ON.             Qxx.xx%
 Unit                : l/min
 Log name            : Quickstart
 Log data to         : Memory
 Logging interval    : 10 seconds
 Start date & time   : dd-mm-yy hh:mm:ss
 Stop date & time    : dd-mm-yy hh:mm:ss

                       MM DD HH MM SS
 Remaining time      : mm dd hh mm ss
 Extended Intervals  : Stop
 Graph Y axis max.   : 50
 View log as text
 View log as graph
 START NOW
 Set Auto start
 Clear log
 Exit

7. If the instrument is to be left unattended for a 
long logging period it could possibly fill the 
log memory. 
To determine how the instrument should 
react in such circumstances select 
Extended Intervals from the REAL 
TIME LOGGER screen and select the 
required option from the EXTENDED 
INTERVALS screen as described below:

EXTENDED INTERVALS  DD-MM-YY  HH:MM:SS
                              Qxx.xx%
 Stop
 Overwrite
 Daily
 Weekly
 Monthly
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Monitoring the logged events
11. If you wish to view the logging progress at any time while you are operating in FLOW READING mode, 

press the Logger function key as described above to access the REAL TIME LOGGER screen. You can 
then select View log as text or View log as graph, as required, without interfering with the 
logging operation. This is described in detail in the procedure given in Paragraph 3.6.3.

Manually stopping the auto logging session

8. Select Set auto start. This enables the 
auto logging application. 

Note: If Set Auto start is enabled with 
valid start and stop times then this entry 
will change to Cancel Auto start. 

9. To cancel the automatic logging session 
before it commences, click the Cancel 
Auto Start.

10. Select Exit to return to the FLOW READING 
screen.

REAL TIME LOGGER  DD-MM-YY  HH:MM:SS
4-20mA O/P is ON.             Qxx.xx%
 Unit                : l/min
 Log name            : Quickstart
 Log data to         : Memory
 Logging interval    : 10 seconds
 Start date & time   : dd-mm-yy hh:mm:ss
 Stop date & time    : dd-mm-yy hh:mm:ss

                       MM DD HH MM SS
 Remaining time      : mm dd hh mm ss
 Extended Intervals  : Stop
 Graph Y axis max.   : 50
 View log as text
 View log as graph
 START NOW
 Cancel Auto Start
 Clear log
 Exit

12. The logging session will stop automatically 
at the programmed Stop date & time.

13. If you wish to manually stop logging earlier 
than programmed, press the Logger 
function key to access the REAL TIME 
LOGGER screen then select STOP NOW to 
cease logging.

14. Select Exit to return to the FLOW 
READING screen.

Note: The logged data will remain stored 
in the instrument’s memory and can be 
viewed at any time as described above.

REAL TIME LOGGER  DD-MM-YY  HH:MM:SS
4-20mA O/P is ON.             Qxx.xx%
 Unit                : l/min
 Log name            : Quickstart
 Log data to         : Memory
 Logging interval    : 10 seconds
 Start date & time   : dd-mm-yy hh:mm:ss
 Stop date & time    : dd-mm-yy hh:mm:ss

                       MM DD HH MM SS
 Remaining time      : mm dd hh mm ss
 Extended Intervals  : Stop
 Graph Y axis max.   : 50
 View log as text
 View log as graph
 STOP NOW
 Set Auto start
 Clear log
 Exit
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3.6.5 How to log directly to a PC
Selection made during logging set-up

Swapping data destinations during a logging session
When a logging session is in progress the Portaflow 330 is normally in the FLOW READING mode. In this 
mode you can switch the logging data destination by pressing the Logger function key and then selecting 
either Memory or Comms in the Log data to field – see the screen above. You can also select Both, to 
route the data to both destinations simultaneously.

3.6.6 How to download logged data to a PC
This procedure describes how to download stored data to a PC. It assumes that the Portaflow 330 is already 
connected to the PC’s serial port and that RS232/USB communication has been established, as described in 
Paragraph 3.7.1.

1. Access the MAIN MENU. 

Note: If this is done from the FLOW READING screen any logging currently taking place will be terminated.

1. In the previous procedures the logging data 
was routed to the Portaflow 330’s internal 
memory where it was stored for later 
download to a PC/printer. However, you 
could have sent it directly to the PC or 
printer for ‘live’ data display by selecting 
Comms in the Log data to option in the 
REAL TIME LOGGER screen.

2. In order for this to work correctly the 
Portaflow 330 must be connected to the PC 
and the RS232/USB link already 
established.

REAL TIME LOGGER  DD-MM-YY  HH:MM:SS
4-20mA O/P is ON.             Qxx.xx%
 Unit                : l/min
 Log name            : Quickstart
 Log data to         : Comms
 Logging interval    : 10 seconds
 Start date & time   : dd-mm-yy hh:mm:ss
 Stop date & time    : dd-mm-yy hh:mm:ss

                       MM DD HH MM SS
 Remaining time      : mm dd hh mm ss
 Extended Intervals  : Stop
 Graph Y axis max.   : 50
 View log as text
 View log as graph
 STOP NOW
 Set Auto start
 Clear log
 Exit

Key Point: This will only work if the Portaflow 330 is connected to the PC and the 
RS232 link has already been established. If the RS232 protocol has not been 
configured you can access the RS232 set-up screen by returning to the FLOW 
READING screen and then pressing the Comms button.

2. Select Data Logger from the MAIN MENU.

3. Select Choose from list of sites 
and select the name of the site to download.

VIEW LOGGED DATA  DD-MM-YY  HH:MM:SS
                              Qxx.xx%
 Choose from list of sites
 View log as text
 View log as graph
 Graph Y axis max.  :          1.00
 Download log
 Clear log

 Select Log Totals   :  Off
 Exit
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4. The totals are always logged. If you wish to 
display them when either viewing a log or 
downloading it to a PC or printer, then use 
the options in Select Log Totals. The 
default is Off. (Portagraph III does not 
display the totals, even if they are enabled). 

5. If you want to view the log prior to 
downloading it you can do so using the 
View log as text or View log as 
graph options.

6. When you are ready to begin downloading the log select Download log.

3.7 Configuring the Portaflow 330 Communication Interfaces

3.7.1 How to set-up an RS232 connection
If you want to download a stored data log, or output live data logging, to a PC you must first establish RS232 
communication between the PC and the data logger. (Download is also possible using USB.) 

This procedure provides step-by-step instructions for setting up a HyperTerminal connection, which is a 
standard Windows® XP application (not available on Vista). The default location of HyperTerminal is: 
Start>All Programs>Accessories>Communications>HyperTerminal

7. From the DOWNLOAD LOG screen select USB 
or RS232 then select Send from the 
subsequent confirmation screen.

8. The selected logged data is now 
downloaded to the PC.

9. Upon completion select Exit to return to 
the VIEW LOGGED DATA screen.

10. On the VIEW LOGGED DATA screen you 
can now Clear the log if required or Exit 
directly back to the MAIN MENU. 

DOWNLOAD LOG  DD-MM-YY  HH:MM:SS
                              Qxx.xx%
Select Serial port or printer & press  

 USB
 RS232
 Exit

 

Key Point: When using the USB to download data, make sure that the USB driver 
has been installed and the correct COM port has been set (see Paragraph 2.3). 

VIEW LOGGED DATA  DD-MM-YY  HH:MM:SS
                               
 Off
 Both
 +Total
 –Total
 



3:  Operating Procedures

34 Portaflow 330 User Manual (Issue 4.0)
  (Software Ver. 02.07.005 to 02.07.007)

Setting up a HyperTerminal connection 

1. Open HyperTerminal. The Connection 
Description dialogue box will appear.

2. Enter a name for the connection 
(Portaflow Download in the example) 
then click OK.

3. Select a COM port, then click OK.

Note: The available COM ports will vary 
between individual PC installations.

4. Enter values for the Port Settings as shown.

5. Click on OK.

6. The ‘Portaflow Download’ Terminal settings 
will now be saved.

Note: When you next start a HyperTerminal 
session you can select the ‘Portaflow 
Download’ terminal from the File>Open menu 
rather than having to re-enter the parameters.

7. The main HyperTerminal 
window will now become 
active (note the connection 
name now shown in the title 
bar).

8. Leave this window open 
while you configure the 
Portaflow 330’s RS232 
parameters.
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Configuring the Portaflow 330 instrument

Testing the RS232 connection
11. Ensure the Portaflow 330 is connected to the PC’s serial port using the cable provided.

12. In the SETUP RS232/USB screen select Printer test.

13. If the link is working correctly the software revisions and serial number should now appear in the 
HyperTerminal window, as shown in Figure 3.1 on page 40.

3.7.2 How to set-up a USB connection
In order to use a USB connection you must first install the special USB driver as detailed in Paragraph 2.3. 
This will set up a virtual port through which the Portaflow 330 can communicate.

When you make the connection with the computer use the same technique as described above for setting up 
an RS232 communications session through HyperTerminal. But in this case when you are asked to select a 
Com Port choose the virtual port set up by the driver installation.

Once this is done, provided the Portaflow and computer communications protocols are set to the same 
values (Handshaking, Start bits, Stop bits, Parity etc) the two devices should be able to communicate in the 
same manner as described for the RS232.

3.7.3 Working With Portagraph III
Micronics Ltd supplies the ‘Portagraph III Downloading and Graphing’ software to make it easy for the user to 
download logged data to a PC. Once downloaded, the logged data can be analysed using the Portagraph III 
graphing capability, or exported to Microsoft Excel® for more detailed graphing and analysis. 

The software application connects to the Portaflow instrument via the RS232 or USB serial interface.

For full details of Portagraph III operation, refer to the Portagraph III User Manual.

3.8 Configuring the Current / Pulse Output
The Current/Pulse Output connector provides two output signals that are proportional to the measured fluid 
flow. The first is a current signal calibrated to a standard control range (e.g. 4-20mA), and the second is a 
pulse output. It is permissible to use both outputs simultaneously.

3.8.1 Current output
Using the instrument’s menu system, the operator can use the following procedures to:

• Select the current output function Off/On
• Select the current output signal range (4-20mA, 0-20mA, 0-16mA)
• Calibrate the current output signal to a required flow range

9. Select Setup RS232 / USB from the MAIN 
MENU. This will access the SETUP RS232/
USB screen shown here.

10. Set the RS232 parameters as shown 
opposite. 

Note: The selected Baud Rate must also be 
available on the receiving terminal.

SETUP RS232 / USB  DD-MM-YY  HH:MM:SS
                              Qxx.xx%
 Handshaking          :        None
 Baud Rate            :        38400
 Data Bits            :        8
 Stop Bits            :        2
 Parity               :        None
 New line             :        CR+LF

 Printer test         :
 Exit
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Turning the 4-20mA output OFF/ON and selecting the current range

4-20mA signal calibration and ranging

This procedure describes how to calibrate the 4-20mA output and ‘scale’ it to operate over a defined flow-rate 
range.

Signal calibration

1. With the instrument operating in the FLOW 
READING mode, press the 4-20mA function 
key. This will access the 4-20mA OUTPUT 
screen.

2. The ON/OFF status of the 4-20mA output is 
shown on line 2 of the display. 

3. To change the ON/OFF status select 
Output Range and press the ENTER key.

4-20 mA OUTPUT  DD-MM-YY  HH:MM:SS
4-20 mA O/P is ON             Qxx.xx%
 mA Output Reading     :        0.00
 Output Range          :       4-20
 Units                 :       l/min
 Flow at max. output   :        0.00
 Flow at min. output   :        0.00
 Output mA for error   :        22.00

 Exit

4. Select Off, to turn OFF the 4-20mA Output 
or select one of the output ranges to turn it 
ON.

5. Press the ENTER key to return to the 4-
20mA OUTPUT screen.

4-20 mA OUTPUT  DD-MM-YY  HH:MM:SS
                              Qxx.xx%
 Off
 4-20mA
 0-20mA
 0-16mA

Key Point: The 4-20mA output has been calibrated in the factory and should not 
require further adjustment. In the rare event that re-calibration is necessary, this 
procedure should be carried out only by a trained engineer.

1. Select Setup Instrument from the MAIN 
MENU, to access the SETUP INSTRUMENT 
screen.

2. Select Calibrate 4-20mA.

SETUP INSTRUMENT  DD-MM-YY  HH:MM:SS
                              
 Set Date & Time  : dd-mm-yy hh:mm:ss
 Calibrate 4-20mA
 Pulse output
 Backlight        :           Disabled
 Factory settings
 Change Language

 Exit

3. Connect a calibrated ammeter to the 
4-20mA output and adjust the UP/DOWN 
Scroll keys (Coarse) and LEFT/RIGHT 
Scroll keys 5 & 6 (fine) until the output is 
exactly 4.0mA.
The DAC should indicate approximately 
8000.

4. Press the ENTER key when done.

CALIBRATE 4mA  DD-MM-YY  HH:MM:SS
                              

Adjust the output current to 4mA
Use  to set, 5/6 to trim

     DAC Value:        8000

 Press     when done
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4-20mA Signal scaling

Note: The 4-20mA can be set to represent a particular flow range. It is also possible to enter a negative figure 
for the minimum output and this would enable a reverse flow to be monitored.

10. Select Output mA for error and enter a value (default is 22mA) that you want the 4-20mA output to 
produce in the event of an error (e.g. if the flow-rate is outside the set range).

11. Upon completion press the ENTER key to return to the FLOW READING screen.

Converting the measured current to flow rate 
Assume the maximum flow rate is Fmax (l/min) and the minimum flow rate Fmin is ‘0’ (l/min), as shown.

To calculate the flow rate (l/min) for a measured current I(mA) then:

5. With the meter still connected to the 4-20mA 
output adjust the Scroll keys to obtain an 
output of exactly 20mA.
The DAC should indicate approximately 
40000.

6. Press the ENTER key when done.

CALIBRATE 20mA  DD-MM-YY  HH:MM:SS
                              

Adjust the output current to 20mA
Use  to set, 5/6 to trim

     DAC Value:        40000

 Press     when done

7. With the instrument operating in the FLOW 
READING mode, press the 4-20mA function 
key. This will access the 4-20mA OUTPUT 
screen.

8. Select Flow at max. output and enter a 
value of the flow rate that you want to 
associate with a 20mA output.

9. Select Flow at min. output and enter a 
value of the flow rate that you want to 
associate with a 4mA output.
This could be ‘0’.

4-20 mA OUTPUT  DD-MM-YY  HH:MM:SS
4-20 mA O/P is ON             Qxx.xx%
 mA Output Reading     :        0.00
 Output Range          :       4-20
 Units                 :       l/min
 Flow at max. output   :        0.00
 Flow at min. output   :        0.00
 Output mA for error   :        22.00

 Exit
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3.8.2 Pulse output
The pulse output can be used in two modes, ‘volumetric’ and ‘frequency’. When operating in the ‘volumetric’ 
mode a pulse is produced every time a pre-selected volume of liquid passes through the pipe; and when in 
the ‘frequency’ mode the output is a continuous pulse-train with a frequency proportional to the flow rate (l/s).

Using the instrument’s menu system, the operator can use the following procedures to:

• Select the pulse output function Off/On/Frequency
• Volumetric mode – select the output pulse width and volume per pulse
• Frequency mode – select the maximum pulse frequency and the corresponding maximum flow rate

Turning the pulse output OFF/ON (volumetric mode)

Generating a ‘Test’ pulse 

If the PULSE OUTPUT menu screen is accessed from the SETUP INSTRUMENT menu you can generate a 
‘test’ pulse by selecting Flow units and pressing the Option key.

Note: This does not apply if the PULSE OUTPUT menu is accessed by pressing the Pulse key when 
operating in the FLOW READING mode.

Calibrating the pulse output signal range (volumetric mode) 

Note: The pulse Output must be Off in order to change the Volume per pulse.

4. Select a Pulse width (in ms) to suit the particular application – e.g. electro-mechanical counter. 
Refer to the manufacturer’s data sheet for the minimum pulse width.

5. Select Exit and press the ENTER key to return to the FLOW READING screen.

1. With the instrument operating in the FLOW 
READING mode, press the Pulse function 
key to access the PULSE OUTPUT screen.

2. A Pulse output is ON (or OFF) 
message appears in the second line of the 
display.

3. To change the pulse output operational 
status, select the Output menu option then 
select Off/On as required.

4. Select Exit and press the ENTER key to 
return to the FLOW READING screen.

PULSE OUTPUT  DD-MM-YY  HH:MM:SS
Pulse output is ON            Qxx.xx%
Flow units            :         litres
Output                :         On
Vol per pulse         :         10.00
Pulse width (ms)      :         10
Max Pulse Freq (Hz)   :         10.00
Flow at Max Freq      :         200.00

Calculated Pulse Value:         20.0
Exit

1. With the instrument operating in the FLOW 
READING mode, press the Pulse function 
key to access the PULSE OUTPUT screen.

2. To change the Flow units shown in this 
menu you must return to the FLOW 
READING screen and select the required 
units using keys 7,8 and 9.

PULSE OUTPUT  DD-MM-YY  HH:MM:SS
Pulse output is ON            Qxx.xx%
Flow units            :         litres
Output                :         On
Vol per pulse         :         10.00
Pulse width (ms)      :         10
Max Pulse Freq (Hz)   :         10.00
Flow at Max Freq      :         200.00

3. Select Vol per pulse and enter the 
required value. 
In the example shown, a 10ms pulse is 
produced for every 10 litres of flow.

Calculated Pulse Value:         20.0
Exit
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Selecting the pulse output frequency mode

Calibrating the pulse frequency range 

The Calculated Pulse Value field is automatically calculated as:

This value is often required to be programmed into the device that is receiving the pulses to enable it to 
calculate the correct flow rate – for example, when connecting the pulse output to a Calec energy meter. 

3.9 Printing
Logged data can be printed using an RS232-compatible printer.

3.9.1 How to print logged data using the RS232 printer
This procedure shows you how to set up and use the RS232 printer to print logged data.

Setting up an RS232 connection
1. Connect the Portaflow 330 to the printer using the printer cable supplied. This cable is fitted with a 9-way 

D-Type plug terminated as follows:

1. With the instrument operating in the FLOW 
READING mode, press the Pulse function 
key to access the PULSE OUTPUT screen.

2. To change the pulse output to ‘frequency’ 
mode, select the Output menu option then 
select Frequency as required.

3. A1 Pulse Frequency is ON message 
appears in the second line of the display.

4. Select Exit and press the ENTER key to 
return to the FLOW READING screen.

PULSE OUTPUT  DD-MM-YY  HH:MM:SS
A1 Pulse Frequency is ON      Qxx.xx%
Flow units            :         litres
Output                :         Frequency
Vol per pulse         :         10.00
Pulse width (ms)      :         10
Max Pulse Freq (Hz)   :         10.00
Flow at Max Freq      :         200.00

Calculated Pulse Value:         20.0
Exit

1. With the instrument operating in the FLOW 
READING mode, press the Pulse function 
key to access the PULSE OUTPUT screen.

2. Select Max Pulse Freq (Hz) and enter 
the required value. 

3. Select Flow at Max Freq and enter the 
required value (l/s).

4. Select Exit and press the ENTER key to 
return to the FLOW READING screen

PULSE OUTPUT  DD-MM-YY  HH:MM:SS
A1 Pulse Frequency is ON      Qxx.xx%
Flow units            :         litres
Output                :         Frequency
Vol per pulse         :         10.00
Pulse width (ms)      :         10
Max Pulse Freq (Hz)   :         10.00
Flow at Max Freq      :         200.00

Calculated Pulse Value:         20.0
Exit

Pin 1 – N/C (No connection)
Pin 3 – RxD data from printer to Portaflow 330
Pin 5 – Signal ground
Pin 7 – N/C
Pin 9 – N/C

Pin 2 – TxD data from Portaflow 330 to printer
Pin 4 – N/C
Pin 6 – N/C
Pin 8 – N/C

Calculated Pulse Value Flow at Max Freq
Max Pulse Freq (Hz)
--------------------------------------------------=
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4. Ensure that the printer has sufficient paper, is switched ON and ON LINE.
Printer test

5. To check that the Portaflow 330 printer interface is operational, select Printer test from the SETUP 
RS232/USB menu. If the RS232 interface is working correctly the software revisions and serial number 
will be printed:

Figure 3.1   Printer test results in Terminal window
If nothing is printed, check that the RS232 parameter settings are correct for the printer and that the 
PF330 TxD and RxD signals are compatible with the printer’s RS232 interface. A gender changer may 
be required to swap the TxD and RxD signals.

2. Select Setup RS232 / USB from the MAIN 
MENU. This will access the SETUP RS232/
USB screen shown here.

3. Set the RS232 parameters to comply with 
those for the printer. 

Note: The parameters shown here are for 
the Seiko DPU-414 Thermal Printer.

SETUP RS232 / USB  DD-MM-YY  HH:MM:SS
                              Qxx.xx%
 Handshaking          :        Xon/Xoff
 Baud Rate            :        1200
 Data Bits            :        8
 Stop Bits            :        1
 Parity               :        None
 New line             :        CR+LF

 Printer test         :
 Exit
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Printing logged data

1. Select View Logged Data from the MAIN 
MENU. This will display the VIEW LOGGED 
DATA screen shown.

2. Select Choose from list of sites 
and select the site name for the log you 
want to print.

3. When you are ready to begin printing the log 
select Download log.

VIEW LOGGED DATA  DD-MM-YY  HH:MM:SS
                              
 Choose from list of sites
 View log as text
 View log as graph
 Graph Y axis max.  :          1.00
 Download log
 Clear log

 Select Log Totals   :  Off
 Exit

4. From the DOWNLOAD LOG screen select 
RS232. This will open the SETUP RS232/
USB screen shown below.

DOWNLOAD LOG  DD-MM-YY  HH:MM:SS
                              
Select Serial port or printer & press 
 USB
 RS232
 Exit

5. Select Send from the SETUP RS232/USB 
screen. The printer should now start 
printing.

6. The message screen will be displayed while 
printing takes place (see next page).

SETUP RS232/USB  DD-MM-YY  HH:MM:SS
                              

Send
Exit

7. Printing will continue until all logged data is 
output or until the   key is pressed. 

Note: The printer will continue printing until its 
print buffer is empty, which may take a few 
minutes. 

SETUP RS232/USB  DD-MM-YY  HH:MM:SS
                              
Data is being downloaded on RS232

       This screen will clear
     when download is completed.
       Press  to cancel Download
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4:   Maintenance & Repair

This instrument does not contain any user-serviceable parts. The following notes are provided as a guide to 
general equipment care

1. Ensure the unit is switched off and disconnected from the mains, then wipe the exterior of the instrument 
with a clean, damp cloth or paper towel. The use of a solvent may damage the surface.

2. The instrument contains a rechargable battery, dispose safely and in accordance with the local 
regulations in force in the country of operation.

3. Ensure all cables and connectors are kept clean and free from grease or contaminants. Connectors may 
be cleaned with a general purpose cleaner if necessary.

4. Avoid the use of excessive grease/ultrasonic couplant on the sensors as this may impair the 
performance of the equipment. Excessive grease/couplant can be removed from the sensors and guide 
rails using an absorbent paper towel and a general purpose solvent cleaner.

5. We recommend that the ultrasonic couplant is replaced on the sensors every 6 months, especially on 
pipes where the application is too hot to touch. If the signal level drops below 30% this is also an 
indication that the sensors need re-greasing.

6. Regularly check all cables/parts for damage. Replacement parts are available from Micronics.

7. Ensure the person who services your instrument is qualified to do so. If in doubt, return the instrument to 
Micronics with a detailed report on the nature of any problem.

8. Ensure that suitable precautions are taken when using any materials to clean the instrument/sensors.

9. The instrument and sensors should be calibrated at least once every 12 months. Contact Micronics or 
your local service agent for details.

10. When returning product to Micronics make sure it is clean and please notify Micronics if the instrument 
has been in contact with any hazardous substances.

11. If the instrument was supplied with dust or dirt caps make sure they are re-fitted when the instrument is 
not in use.

WARNING

Do not disassemble this unit unless advised by Micronics. 
Return the unit to an approved service agent or place of purchase 

for further advice.
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5:   Troubleshooting

5.1 Overview
If you have a problem with your flow monitoring system it can be due to any of the following:

Faulty instrument
If you suspect the instrument is faulty you can check it out using a test block as described in Paragraph 5.4. 
This will establish that the instrument is functional and receiving a healthy signal from the connected 
transducers.

Incorrect setup
A low, or zero, signal could be caused by incorrect set-up such as:

• Incorrect site data entered into the instrument.
• Incorrect or non-matching ultrasonic transducers selected for use.
• Incorrectly fitted transducers – lack of couplant applied, incorrect spacing, insecure attachment.
• Poor connections between the probes and the instrument.

Application problem
If you are certain that the instrument is healthy and suitably set-up for the current site; and the probes are 
properly assembled and fitted correctly, there could be an application problem concerned with the site. 

Check such conditions such as:

Poor pipe outer surface quality 
• Uneven surface preventing good surface contact with the transducer.
• Flaking paint (should be removed).
• Variable air gap in concrete-covered pipes affecting the ultrasonic signal quality.

Poor internal pipe construction
• Rough internal pipe walls affecting fluid flow (see roughness factor).
• Internal welds positioned in the transducer signal path affecting the signal quality.
• The ‘drippings’ in galvanised-dipped pipes or other irregularities interfering with the signal path.

Incorrect probe location
• Transducers located too close to bends or valves, disturbing the flow profile.
• Transducers located too close to insertion probes, disturbing the flow profile.
• For horizontal pipework transducers should not be positioned on the top of the pipe.

Poor fluid conditions within the pipe
• Fluid contains bubbles, high particle density or sludge.
• Air in the top of the pipe.

Low fluid flow within the pipe
• Pipe obstructions.
• Malfunctioning valve not opening fully (or closed inadvertently).

Liquid content problems
• Multiple liquid contents do not comply accurately to expected sound speed criteria.
• Very hot pipe almost turns water to steam and therefore exhibits the wrong speed characteristics –

could be due to reduced pipe pressure.
• Flashover – liquid turns into a gas because of lower than required pressure.

Automatic signal loss recovery
• If the signal is lost or the Quality falls below 40% then the set up procedure, normally invoked by 

Read Flow in the main menu, is automatically run until a good quality signal is found.
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5.2 General Troubleshooting Procedure

Figure 5.1   Troubleshooting chart

Is the display blank?

Recharge the battery.

If battery won't recharge then
replace the charger (if faulty) or
return the instrument for repair.

No

Turn instrument OFF/ON.

If the display is still scrambled/
hung up press the microprocessor

reset button. Return instrument
for repair if fault still present.

Yes

Is the display
scrambled or

hung up?
Yes

Measurement differs from expected value. Unstable measurements. No (or poor) signal.

Problem probably due to non-constant fluid flow.

Check the following:

 - the pipe data has been entered correctly.

- the fluid type has been entered correctly.

- the correct transducer type has been selected.

- the pipe diameter is within specifications of the
selected transducers.

- the pipe is completely full.

- the pipe surface is not corroded, or protective
surface loose.

- no particles in the fluid.

Ensure the temperature is set correctly. Ensure that the transducer cables are connected
correctly.

Ensure transducers are positioned in accordance
with the recommended distance from bends etc.

Ensure flow velocity >0.1m/s.

Ensure that sufficient acoustic couplant has been
applied to the transducers.

If triple reflex mode is selected, try selecting
double or single reflex instead.

Check the instrument using the test block.

No

START

Are any
status messages

shown?

No

Note any active messages.

Refer to the message table in this
chapter to interpret the message
and view suggested response.

Yes



5:  Troubleshooting

Portaflow 330 User Manual (Issue 4.0) 47
(Software Ver. 02.07.005 to 02.07.007)

5.3 Warning & Status Messages

FLOW RATE ERRORS

No flow signal Interpretation: This message appears when the transducers cannot send or receive 
signals to each other.

Response: Firstly check that all cables are connected, transducers are on the pipe 
correctly with sufficient couplant on the face. 
This condition could also be due to a partially empty pipe, aerated liquid, particulate 
content too high or when the condition of the pipe being measured is poor.

Flow signal is poor Interpretation: This warning appears when the signal is lower than 25%. 

Response: This could be due to an application problem, a poor quality pipe – see 
also the conditions for No flow signal (above). Check for sufficient couplant.

Zero cut-off error! Interpretation: You have entered an out-of-range value in the Zero cutoff field 
in the Options menu.

Response: Enter a valid number.

Totaliser beyond 
maximum!

Interpretation: The totaliser has overflowed its maximum count. The counter will 
roll-over and restart from zero but this message alerts you to the fact.

Response: Reset the totaliser as described in Paragraph 3.6.1.

PULSE ERRORS

Pulse Rate > Max Interpretation: The flow rate exceeds the capability of the pulse output – i.e. too 
many pulses per second are required than can be achieved. 

Response: Narrow the pulse width time or increase the volume per pulse, as 
described on page 38.

Pulse volume error! Interpretation: You have entered an out-of-range value in the Pulse volume 
error field in the PULSE OUTPUT menu – see page 38.

Response: Enter a valid number.

Pulse width error Interpretation: You have entered an out-of-range value in the Pulse width 
error field in the PULSE OUTPUT menu – see page 38.

Response: Enter a valid number.



5:  Troubleshooting

48 Portaflow 330 User Manual (Issue 4.0)
  (Software Ver. 02.07.005 to 02.07.007)

4-20mA ERRORS

mA out > Max Interpretation: The actual flow is higher than the maximum set on the mA range.

Response: Re-scale the 4-20mA output to be able to cope with the higher flow – 
see page 36.

Calibration 20mA 
Error!

NOTE: The 4-20mA output is calibrated before the instrument leaves the factory and 
should not require further adjustment.
Interpretation: You have adjusted the DAC outside its accepted range when 
calibrating the 20mA signal output.

Response: Re-calibrate the 4-20mA output – see page 36.

Calibration 4mA Error! NOTE: The 4-20mA output is calibrated before the instrument leaves the factory and 
should not require further adjustment.
Interpretation: You have adjusted the DAC outside its accepted range when 
calibrating the 4mA signal output.

Response: Re-calibrate the 4-20mA output – see page 36.

DATA LOGGING ERRORS

Log not empty! Interpretation: When using QuickStart and manually starting a log, this message is 
displayed to warn you that a log already exists. The screen will offer the option to 
cancel the logging, or save the log to another site. 

Response: Attempt to save the existing log, then re-start logging. If logging still fails 
to start, and the error message remains, then either all the sites are in use or all the 
Logger memory is full. Check for any unwanted log files and delete them.

Log memory full Interpretation: This occurs when all the data logger memory locations are filled. 
The effect on the logging process will depend on the setting of the Memory 
rollover field in the REAL TIME LOGGER screen (which may be set to Stop or 
Overwrite).

Response: Clear the logger memory, as described in Paragraph 3.6.4.

BATTERY ERRORS 

Battery Low Interpretation: The battery has discharged to below 30% remaining. This leaves the 
instrument with approximately 4 hours remaining, depending on power usage, 
before it needs recharging.

Response: Recharge the internal battery at the earliest opportunity. Do not leave 
the instrument for a prolonged period with a fully discharged battery.

Battery Exhausted Interpretation: The battery is approaching a fully discharged state and the 
instrument is about to store the internal data and shut-down. 

Response: Recharge the battery.
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SET-UP ERRORS

Pipe OD out of range Interpretation: You have entered an out-of-range value for the pipe outside 
diameter dimension – i.e. larger or smaller than the unit or sensor can be used on.

Response: Enter a valid number.

Wall thickness out of 
range

Interpretation: You have entered an out-of-range value for the pipe wall thickness 
dimension – accepted range is 1mm - 75mm.

Response: Enter a valid number.

Lining thickness out of 
range

Interpretation: You have entered an out-of-range value for the lining thickness 
dimension – acceptable range is 0mm - 25mm.

Response: Enter a valid number.

Temperature range Interpretation: You have entered an out-of-range value for the fluid Temperature.
Accepted temperature range -20°C to +300°C.

Response: Enter a valid number.

Invalid Date or Time Interpretation: The entered Date or Time is invalid, or when setting up ‘timed’ data 
logging the Stop time is set earlier than the Start time.

Response: Enter a valid Date and Time.

Sensors: INVALID Interpretation: The selected temperature is higher than the maximum allowed for 
the sensor type. 

Response: Select alternative sensors or change the temperature.

Mode: Err Typ Interpretation: The selected sensors are invalid and the mode cannot be verified.

Response: Select a valid sensor type and choose a mode that gives a non-zero 
separation distance.
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5.4 Test Block
A test block is included with the Portaflow 330 equipment to 
allow the transducers and inter-connecting cables to be 
functionally checked.

1. Switch ON the instrument.

2. Select Quick start and enter the parameters shown 
in the table below for the appropriate transducer type 
(A or B):

3. When the above data is entered, the SENSOR SEPARATION screen will be displayed. 

4. Use the UP/DOWN scroll key to go to the SENSOR SELECTION menu. Select the appropriate sensor (the 
default will be "A") and press the ENTER key to return to the SENSOR SELECTION menu. 

5. Select Sensor mode and position the cursor at Diagonal and press the ENTER key to return to the 
SENSOR SELECTION menu.

6. Select Exit and press the ENTER key to return to the SENSOR SEPARATION screen. 

7. Check that the parameters displayed are correct.

8. Apply acoustic couplant to the sensors and attach them to the test block with the connectors positioned 
towards the centre of the test block as shown, and temporarily secure them in place using elastic bands 
or tape.

9. Connect the sensors to the Portaflow 330 instrument using the cables provided.

10. Press ENTER to go to the FLOW READING screen. 

11. Select the Options key to go to the FLOW READING OPTION menu and set the Damping to at least 10 
seconds. 

12. Select Exit and press the ENTER key to return to the FLOW READING menu.

13. The flow reading value displayed is not important. The fact that a reading is obtained indicates that the 
instrument is functioning. This value may fluctuate but this is normal.

14. The signal strength indicator at the left of the display should show 3–4 bars.

5.5 Microprocessor Reset Facility
In the rare event that the Portaflow 330 instrument appears to totally hang-up, or displays total gibberish, you 
can reset its microprocessor by carefully inserting a straightened paperclip into the pinhole located in the 
right-hand side of the instrument to operate the internal reset switch. Hold the paperclip perpendicular to the 
instrument while doing this.

Parameter A Sensors B Sensors

Pipe outside diameter 30.0mm 50.0mm

Pipe wall thickness 14.0mm 22.0mm

Pipe lining thickness 0.00

Pipe wall material Plastic

Fluid type Water

Mode Diagonal

Temp 20°C

Figure 5.2   Test block
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5.6 Diagnostics Display
This feature is designed for advanced users and is intended to provide information that will aid the user to 
diagnose problems – e.g. no signal strength.

When operating in the FLOW READING mode you can access a diagnostics screen by pressing the Options 
function key and then selecting Diagnostics from the FLOW READING OPTIONS screen. This will display 
the operating values for the following parameters.

Calculated time (µs)
This is a value the instrument predicts will be the time in µsecs that it should take for the acoustic wave to 
propagate across a particular pipe size. This value is ascertained from the data entered by the user. i.e. Pipe 
size, material, sensor set etc. 

Actual time (µs)
This is the value the instrument measures as the time taken for the acoustic wave to propagate across the 
pipe. It is used to see if the signal is being taken from the burst, at the correct time to get the strongest signal. 
This value is normally a few µs below the calculated µs value. If, however, this value is much greater than the 
calculated time then there is a problem with the set-up.

Flow (m/s)
This displays flow velocity in m/sec to 3 decimal places.

Signal strength
This is the averaged value of Signal and should be a value between 800 and 1600 – where 800 is 
approximately 50%, and 1600 is approximately 100%.

Gain 
Gain values are typically in the range 600 to 850.

Switches 
Typical Switches values are None and *10. On small pipes (and when using the test block) the value should 
be None. A Switch value of *100 indicates poor sensor set-up or poor connections.

UP/DN time difference
The difference in transit times between the upstream and downstream signals due to the fluid flow.

Fluid propagation rate
This is the sound speed of the fluid calculated using the data entered by the user. 

Sensor separation
The same value as displayed in the setup screen.
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Appendix A:   Specification

GENERAL

DSP Measurement Technique: Transit time.

Timing Resolution: 50 pico-second, continuous signal level indication on display.

Flow Velocity Range: Minimum Velocity 0.1m/s; Max Velocity 20m/s: Bi-directional.

Turn Down Ratio: 100:1

Accuracy: ±0.5% to ±2% of flow reading for flow rate >0.2m/s and Pipe ID  >75mm.
±3% of flow reading for flow rate >0.2m/s and Pipe ID in range 13mm - 75mm.
±6% of flow reading for flow rate < 0.2m/s.

Repeatability: ±0.5% of measured value or ±0.02m/s whichever is the greater.

Reynolds Number Correction: Flow velocity corrected for Reynolds number over entire velocity range.

Response Time: < 500ms depending on pipe diameter.

Selectable Flow Units: VELOCITY: m/sec, ft/sec.
VOLUME:  l/s, l/min, l/h, gal/min, gal/h, USgals/min, USgals/h, Barrel/h, Barrel/day, m³/s, 
m³/min, m³/h.

Selectable Volume Units: l, gal, USgals, Barrel, m³. 

Total Volume: 12 Digits - forward and reverse.

APPLICABLE FLUID TYPES

Fluid Condition: Clean liquids or oils that have less than 3% by volume of particulate content. Applications 
include river water, sea water, potable water, demineralised water, glycol/water mix, 
hydraulic systems and diesel oil.

APPLICABLE PIPE TYPES

Pipe Materials: Any sonic conducting medium such as Carbon Steel, Stainless Steel, Copper, UPVC, PVDF, 
Concrete, Galvanised Steel, Mild Steel, Glass, Brass. Including Lined Pipes - Epoxy, 
Rubber, Steel, Plastic.

Pipe Dimension (outside diameter): Min 13mm;   Max 5000mm with D sensor set.

Pipe Wall Thickness: 1mm - 75mm.

Pipe Lining: Applicable pipe linings include Rubber, Glass, Concrete, Epoxy, Steel.

Pipe Lining Thickness: 0mm – 25mm.

Pipe Wall Temperature Range: Standard sensor operating temperature is -20°C to +135°C.

TRANSDUCER SETS

Standard: Temperature Range -20°C to +135°C.
'A-ST' (standard) 13 mm…115 mm pipe O.D. (2MHz).
'B-ST' (standard) 50 mm…2000 mm pipe O.D. (1MHz).
'D'* 1500 mm…5000 mm pipe O.D.  * Temperature Range -20°C to +80°C (0.5MHz).
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DATA LOGGER

Data Logged: Log application details, flow rate. 
Logs data selected in setup, e.g l, gals, USgals, m³.

No. data points: 200K.

Time Stamping: All data points are time stamped.

No. Sites: 20 sites.

No. Data Points Per Site: All free memory can be allocated to any site up to a max of 200,000 data points.

Programmable Logging Interval: 5 secs to 1hr – Updating on screen the end time of memory remaining as sample units are 
selected. At overflow overwrite old data - or user selectable stop logging when memory is 
full. Logged data downloadable to PC via USB cable or RS232. Transfer to Microsoft 
Windows or Micronics user-compatible software package (optional).

LANGUAGES

Standard Supported Languages: English, French, German, Italian, Spanish, Portuguese, Russian, Norwegian, Dutch, 
Swedish.

OUTPUTS

USB Interface: Supports USB 2.0 Full Speed (12Mbits/sec) mode, USB software driver provided.

Printer/Terminal: Serial RS232-C inc. handshaking.

Analogue Output:
    Resolution:
    Alarm Currents: 
    Isolation:
    Maximum Load:

4–20mA,  0–20mA, 0–16mA.
0.1% of full scale.
Any between 0–26mA.
1500V Opto-isolated.
620 Ohms.

Pulse Output TTL:
       Max Current:

(Volumetric mode)
    Pulse Repetition Rate:

(Frequency mode)
   Max Pulse Frequency
   Flow at Max Frequency

Opto-isolated MOSFET relay.
150mA

Up to 500 pulses/sec (depending on pulse width).
500ms for 1 pulse/sec.
5ms for 100 pulses/sec.

200Hz
9999 l/s

ELECTRICAL

Supply Voltage:

Input Voltage Range: 9–24Vdc.

Power Consumption: 10.5W.

Battery:

Technology: 5-cell NiMH.

Capacity: 3.8AHr.

Operating time: Typically 20 hours continuous with backlight and 4-20mA output OFF.

Recharge Time: 6.5 Hours.

Service Life: >500 charge/discharge cycles.
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Power Supply/Charger:

Manufacturer: Mean Well type GE18I12-P1J

Input Voltage Range: 90–264Vac.

Input Frequency Range: 47–63Hz.

Output Voltage: 12Vdc.

Max. Output Current: 1.2A.

Approvals: FCC, C-Tick, UL, CUL, TUV, CB & CE.

MECHANICAL

Carrying case:

Rating: All components are contained in a hard-wearing IP67 rated carrying case with a protective 
moulded foam insert.

Enclosure:

Material: Flame retardant injection moulded ABS.

Dimensions: 264mm x 168mm x 50mm.

Weight (Including Battery): 1.1 kg.

Protection: IP54.

Keypad:

No. Keys: 16.

Display:

Format: 240 x 64 pixel graphic display, high contrast black-on-white, with backlight.

Viewing Angle: Min 30°, typically 40°.

ENVIRONMENTAL

Operating Temperature: –20°C to +50°C.

Storage Temperature: –25°C to +65°C.

Operating Humidity: 90% RH MAX at +50°C.

Charging Temperature: 0°C to +40°C.

APPROVALS

Safety: BS EN 61010.

EMC: BS EN 61326 - 1:2006, BS EN 61326-2-3:2006.

Battery Charger: EN61204 - 3.

SHIPPING INFORMATION

Box Dimensions: 410mm x 205mm x 355mm.

Weight: 7.5 kg.

Volumetric Weight: 5. kg.
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Micronics reserve the right to alter any specification without notification.
PORTAFLOW™ 330 and PF330 are identical.
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A.1 CE Declaration of Conformity
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Attachment 4  
Pressure logger (LEO5) manual 



Hochauflösendes Manometer mit Peak- und Aufzeichnungs-Funktion 
High Resolution Manometer with Peak and Record Function 

Manomètre haute résolution avec fonctions d’enregistrement et de mesure des pics de pression

Betriebsanleitung · Operating Instructions · Notice d’utilisation

Swiss Made

LEO 5

Hinweis: Entlüftungsmembrane nicht 
eindrücken. 
Note: Do not touch/press  
ventilation film.
Remarque: Ne pas appuyer sur la 
 membrane de ventilation.
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Beschreibung / Description / Description

Berührungsempfindliche Tasten / Touch Keys / Touches tactiles

LEO 5 – High-precision manometer for measuring pressure and temperature
with a Peak and Record function. High measuring resolution (20 bit ADC), 
long operating cycles thanks to an internal accumulator, and a sturdy case 
(IP66) round off the product specifications.

LEO 5 – Manomètre ultraprécis pour mesure de pression et de température, 
avec fonction pics de pression (Peak) et enregistrement (Record). Ce produit 
se distingue en outre par sa haute résolution (convertisseur analogique/
numérique de 20 bits), sa grande autonomie (appareil équipé d’une batterie 
interne) et son boîtier robuste (IP 66).

LEO 5 – Hochgenaues Manometer für Druck- und Temperaturmessung, mit 
Druckspitzen- (Peak) und Aufnahme- (Record) Funktion. Hohe Messwert- 
auflösung (20 Bit ADC), lange Betriebslaufzeiten dank internem Akkumulator 
und ein robustes Gehäuse (IP66) ergänzen die Produktspezifikationen.
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Das LEO 5 verfügt über zwei Tasten. Durch mindestens 0,5 Sekunden dauerndes Be-
rühren der Felder  «Select» und «Enter» wird der entsprechende Befehl ausgeführt. Der 
Finger soll nach der Betätigung mindestens 1 cm von der Oberfläche entfernt werden.

The LEO 5 has two keys. Execute the command by 
pressing the keys «Select» and «Enter» for a mini-
mum of 0,5 seconds. Keep fingers at a distance of  
at least 1 cm from the surface following any activity.

Le LEO 5 a deux boutons. La commande correspon-
dante est exécutée en touchant les champs «Select» 
et «Enter» pendant au moins 0,5 seconde. Le doigt 
doit être retiré de la surface au moins 1 cm après 
l’opération.
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Das Manometergehäuse lässt sich um 360° drehen,  
 bis die Frontseite optimal ausgerichtet ist.

The manometer’s housing can be rotated 360°.
Le boîtier du manomètre est orientable sur 360°.

Installation / Installation / Montage

Das Einschrauben des Druckanschlusses erfolgt mit Hilfe eines Gabelschlüssels 
über den Sechskant am Sensor (max. Anzugsmoment ca. 50 Nm). Bitte nicht das 
LEO 5- Gehäuse als Schraubhilfe benutzen!

The pressure connection is screwed in with the aid of a wrench on the hexagon of 
the sensor (maximum tightening torque ca. 50 Nm). Please do not use the LEO 5 
housing as an aid!

Le raccord de pression est vissé à l’aide d’une clef plate sur l’hexagone du capteur 
(couple de serrage maxi. env. 50 Nm). Ne pas utiliser le boîtier du LEO 5 comme 
outil de vissage!
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Einschalten, Basis-Menü / Turn ON, Basic Menu / Mise en service, Menu de base

Einschalten: Durch Drücken von «SELECT» startet das Display. Das Gerät zeigt 
«PRESS ENTER» an. Drücken Sie «ENTER» um das Manometer zu starten, dann 
«SELECT», um zwischen den Funktionen zu wählen. Um einen Befehl auszuführen 
drücken Sie wieder «ENTER». Das Gerät hat folgende Hauptfunktionen:

MENÜ: Zugang zu den Funktionen, die im Abschnitt «MENÜ» und «UNTERMENÜ» 
dieses Handbuchs aufgeführt sind.
RESET: Min.-/Max.-Werte auf dem Display werden dem aktuellen Druck gleichgesetzt 
(wenn über «DISPL» aktiviert).
OFF: Schaltet das Gerät aus.

Hinweis: Wird während 10 Sekunden keine Taste gedrückt, wechselt das Display 
zurück zum Hauptbildschirm.

Turn ON: Touching the «SELECT» key turns on the display. «PRESS ENTER» 
appears on the device. Press «ENTER» to start the manometer and use «SELECT» 
to choose between different functions. To execute a selected command, press  
«ENTER» again. The device has the following main functions:

MENU: Provides access to the functions that are specified in the «MENU» and 
«SUB-MENU» section of these instructions.
RESET: Min. and max. values on the display screen are reset to the current pressure 
level (if activated through «DISPL»).
OFF: Turns the device off.

Note. If no keys are pressed for 10 seconds, the display switches back to the
main screen.

Mise en service: l’écran s’allume par un simple actionnement de la touche  
«SELECT». L’appareil affiche «PRESS ENTER» (appuyer sur la touche ENTER). 
Appuyez sur la touche «ENTER» pour mettre l’appareil en service et choisissez l’une 
des fonctions grâce à la touche «SELECT». Pour effectuer une opération, appuyez de 
nouveau sur «ENTER». Les fonctions principales de cet appareil sont les suivantes:

MENU: accès aux fonctions des rubriques «MENU» et «SOUS-MENU» de ce manuel;
RESET (réinitialisation): les valeurs minimale et maximale sont réinitialisées à la va-
leur de la pression actuelle lorsque l’activation s’effectue à partir du mode «DISPL».
OFF (arrêt): mise hors tension de l’appareil.

Remarque: si aucune touche n’est pressée au bout de 10 secondes, le menu princi-
pal s’affiche à nouveau.
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Rec ON

Startet eine Aufzeichnung (Record). Die Einstellungen 
für Messintervall, Startzeitpunkt etc. werden vorgängig 
über die Computersoftware konfiguriert.

Starts the Record process. Settings for measurement 
interval, start time, etc. are preconfigured via the 
computer software.

Effectue un enregistrement (Record). Les paramètres 
de l’intervalle de mesure, de l’heure de démarrage, 
etc. sont configurés au préalable à partir du logiciel 
informatique.

Menü / Menu / Menu

Rec OFF

Beendet einen aktiven Record.

Ends an active record.

Arrête un enregistrement en cours.

Peak START

PEAK OFF: Normaler Druckmessmodus mit  
2 Messungen pro Sekunde (max. 20 Bit Auflösung 
des ADC*). PEAK ON: Schneller Messmodus mit 
5000 Messungen pro Sekunde.

Im Peak-Modus (max. 16 Bit Auflösung des ADC) 
beträgt die Batterielaufzeit ca. 160 Stunden. Die Auf-
zeichnungsfunktion (Record) ist auch im Peakmodus 
möglich. Das Gerät erfasst 5000 Messwerte pro Se-
kunde und ermittelt dabei den aufgetretenen Minimal- 
(PMin) und Maximalwert (PMax) für Druck. Zusätzlich 
wird ein aktueller Druckwert (P1) und die Temperatur 
(TOB1) im ausgewählten Messintervall (max. 1x pro 
Sekunde) gespeichert.
*Analog-Digital-Wandler



7

www.keller-druck.com

PEAK OFF: Standard measuring mode with two measurements per second 
(max. 20 bit resolution of the ADC*). PEAK ON: Fast measuring mode with 
5,000 measurements per second.

The battery life in peak mode (max. 16 bit resolution of the ADC) is around 160 hours. 

The Record function is also available in Peak mode. The device records 5,000 meas-
urements per second and calculates the minimum (PMin) and maximum (PMax) 
pressure values from those recorded. In addition, a current pressure value (P1) and 
the temperature (TOB1) in the selected measuring interval are saved (at most once 
per second).

*Analog-to-Digital-Converter

PEAK OFF: mode de mesure normal avec 2 mesures par seconde (résolution max. 
du CAN* 20 bits). PEAK ON: mode de mesure rapide avec 5000 mesures/seconde.

En mode Peak (résolution max. du CAN 16 bits), l’autonomie de l’appareil est  
d’environ 160 heures. La fonction d’enregistrement (Record) est également dispo-
nible en mode Peak. L’appareil effectue 5000 mesures par seconde et détermine les 
valeurs minimale (PMin) et maximale (PMax) de la pression. En outre, l’appareil peut 
enregistrer à chaque seconde une valeur de pression actuelle (P1) et la température 
(TOB1) relevée durant l’intervalle de mesure sélectionné (max. 1 fois par seconde). 

* Convertisseur analogique-numérique

Messablauf im Peak-Mode (5000 Messungen/Sekunde)
Measuring curve of the Peak-Mode (5000 measurements/second)
Courbe de mesure en mode Peak (5000 mesures/seconde)

0 42

P

t [ms]

RESET

Messungen
Measurements
MesuresPEAK

min.

PEAK
max.
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ZERO RESET

Setzt den Druck-Nullpunkt auf Werkseinstellung.

Sets the zero pressure point to its factory setting.

Le point zéro est réinitialisé à sa valeur d’origine 
(paramètre d’usine).

RF BT ON/OFF (optional / optional / facultatif)

Für die LEO 5-Bluetoothfunktion (optional) auf «ON» 
oder «OFF» schalten. (Bei «ON» hält der Akkumula-
tor etwa 40 Stunden).

Switch the LEO 5 Bluetooth module (optional) «ON» 
or «OFF» to communicate wirelessly. (If turned 
«ON», one battery charge lasts for about 40 hours).

Permet d’activer (ON) et de désactiver (OFF) la 
fonction Bluetooth (optionnelle) de l’appareil. (Si cette 
fonction est activée (ON), la batterie de l’appareil a 
une autonomie d’environ 40 heures).

ZERO SET

Setzt einen neuen Druck-Nullpunkt.

Sets a new zero reference point.

Définit une nouvelle valeur comme référence de 
mesure (nouveau point zéro).
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Einheitenwahl 

Unit selection

Sélection de l’unité de mesure

bar, mbar, hPa, kPa, MPa, PSI, kp/cm2, cmH2O, mH2O, 
inH2O, ftH2O, mmHg, inHg

Untermenü / Submenu / Sous-menu

UNIT

SELECT ETC.

ENTER

Mit EXIT gelangt man zurück in das Hauptmenü.

Press EXIT to return to the main menu.

Appuyez sur EXIT pour revenir au menu principal.



10

www.keller-druck.com

SELECT

ENTER

Dauerbetrieb

Continuous mode

Mode continu

Auswahl Hauptdisplay

Main display selection

Sélection de l’affichage principal

CONT ON: Deaktiviert die automatische Ausschaltfunktion.  
CONT OFF: Aktiviert die automatische Ausschaltfunktion. Das Gerät  schaltet sich 
15 Minuten (einstellbare Konfiguration) nach der  letzten Tastenbetätigung oder 
Kommunikation automatisch aus.

CONT ON: Deactivates the automatic turn-off function. 
CONT OFF: Activates the automatic switch-off function. The device switches off 
automatically 15 minutes (adjustable configuration) after a key was last pressed or 
after the last communication.

CONT ON: désactive la fonction d’arrêt automatique 
CONT OFF: active la fonction d’arrêt automatique. L’appareil s’arrête automatique-
ment 15 min (valeur réglable) après le dernier actionnement d’une touche ou après 
la dernière communication.

CONT

DISPL

ENTER
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ENTER

Einstellung Hintergrundbeleuchtung

Backlight setting

Réglage du rétro-éclairage

Wechselt zwischen der Temperatur-Anzeige und der Min./Max. Druck-Anzeige im 
unteren Teil des Displays.
Switches between the temperature display and the min./max. pressure value display 
in the lower part of the screen.
Commute entre deux modes d’affichage: température et pression minimale/maximale 
dans la partie basse de l’affichage.

Die Hintergrundbeleuchtung kann auf «ONOFF», «ON» oder «OFF» gesetzt werden. 
«ONOFF» aktiviert die automatische Ausschaltfunktion, welche die Hintergrundbe-
leuchtung bei Berührung aktiviert und 10 Sekunden nach der  letzten Tastenbetäti-
gung ausschaltet.

BACKL

SELECT

SELECT SELECT
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SELECT

RESL 

ACCU

Auflösungswahl 

Resolution selection

Sélection de la résolution

Informationen zu Akkumulator und Ladestatus.

Zeigt die Akkumulator-Spannung und dessen Ladestand 
an. 3,4 Volt steht für einen leeren Akkumulator, 4,2 Volt 
für einen voll aufgeladenen.

Accumulator information and charge status.

Displays the accumulator voltage and charge level. 3.4 
volts indicates an empty accumulator, 4.2 volts a fully 
charged one.

Legen Sie die Auflösung des Messwerts auf 0 bis 4 Dezimalstellen fest.

Sets the measuring resolution to between 0 and 4 decimal places (full scale dependent).

Règle la résolution de mesure entre 0 et 4 décimales.

The backlight can be set to «ONOFF», «ON» or «OFF». «ONOFF» launches the 
automatic turn-off function, which activates the backlight when it is pressed and turns 
the backlight off 10 seconds after a key was last pressed.  
Le rétro-éclairage peut être réglé sur «ONOFF», «ON» ou «OFF». L’option 
«ONOFF» active la fonction automatique qui allume le rétro-éclairage dès qu’on 
touche l’appareil et l’éteint 10 secondes après.

ENTER

Mit «Select» wird die Auf -
lösung verändert 

By pressing «Select» you  
can change the resolution.

Appuyez sur «Select» pour 
modifier la résolution.
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Das LEO 5 wird mit einem Akkumulator betrieben und kann über die USB-Schnitt-
stelle mit einem PC oder mit einem handelsüblichen Ladeadapter wieder aufgeladen 
werden. Der Akkumulator ist fest im Gerät eingebaut. Der Austausch des Akkumu-
lators darf nur durch den Hersteller vorgenommen werden. Durch das unbefugte 
Öffnen des Gerätes erlischt die Gewährleistung. Um eine Tiefentladung zu vermei-
den, ist bei Nichtgebrauch des Manometers das Gerät auszuschalten (OFF) und der 
Akkumulator jährlich nachzuladen.

Akkumulatoren dürfen nicht über den normalen Hausmüll entsorgt werden. Zur Ver-
meidung möglicher Umwelt- oder Gesundheitsschäden durch unkontrollierte Müllent-
sorgung muss dieses Produkt von anderen Abfällen getrennt und ordnungsgemäss 
recycelt werden, um den nachhaltigen Gebrauch der Rohstoffe zu gewährleisten.

The LEO 5 is operated by an accumulator and can be charged via USB interface on 
a computer or with a standard adaptor. The rechargeable battery is welded into the 
device. Only the manufacturer may replace the accumulator. Opening the device 
without authorization voids the warranty. To prevent total discharge, the device must 
be switched off (OFF) and the accumulator recharged annually if the manometer is 
not in use.

Batteries must never be disposed of in normal household waste. To prevent possible 
damage to the environment or to health due to uncontrolled waste disposal, this 
product must be separated from other waste and recycled correctly in order to 
ensure sustainable use of the raw materials.

Le LEO 5 est alimenté par un accumulateur et peut être rechargé via l’interface USB 
avec un PC ou un adaptateur de charge disponible dans le commerce. La batterie est 
entièrement intégrée à l’appareil. Le remplacement doit impérativement être réalisé 
par le fabricant. Toute ouverture non autorisée de l’appareil annule la garantie. Lorsque 
le manomètre n’est pas utilisé, arrêter l’appareil (OFF) et recharger la batterie une fois 
par an afin d’éviter un niveau de décharge critique.

Les batteries ne doivent pas être jetées parmi les ordures ménagères. Afin d’éviter 
toute pollution ou atteinte à la santé résultant d’une élimination incontrôlée des 
déchets, ce produit doit être séparé des autres déchets et dûment recyclé afin de 
garantir une utilisation durable des matières premières.

Informations et état de charge de la batterie.

Affiche la tension et le niveau de charge de la batterie. 
Une valeur de 3,4 volts correspond à une batterie vide, 
contre 4,2 volts pour une batterie chargée.
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Akku-Ladestand / Accumulator charge level / Niveau de charge de la batterie

Unterschreitet der Ladestand des Akkumulators 50%, können keine neuen Aufzeich-
nungen (Records) mehr gestartet werden, die Hintergrundbeleuchtung des Displays 
wird abgeschaltet und die Bluetooth-Funktion wird gesperrt. Unterschreitet der Lade- 
stand 40%, werden aktive Aufzeichnungen (Records) gestoppt oder eine aktive Blue-
tooth-Verbindung deaktiviert um einer Tiefentladung des Akkumulators vorzubeugen. 
Sobald der Ladestand 50% überschreitet, sind wieder sämtliche Funktionen verfügbar.

Das vollständige Aufladen des Akkumulators dauert ca. 23 Stunden.

If the accumulator’s charge level falls below 50%, no new records can be created, the 
display screen backlight switches off and the Bluetooth function is blocked. If the level 
falls below 40%, active records will be stopped and an active Bluetooth connection will 
be deactivated to prevent the accumulator from losing power completely. All functions 
will be available again once the charge level rises back above 50%.

It takes around 23 hours to charge the accumulator fully.

Lorsque le niveau de charge de la batterie est inférieur à 50%, il n’est plus possible 
de démarrer de nouveaux enregistrements (records), le rétro-éclairage de l’écran est 
désactivé et la fonction Bluetooth verrouillée. Lorsque le niveau de charge est inférieur 
à 40%, les enregistrements actifs (records) sont stoppés ou une connexion Bluetooth 
est désactivée afin d’éviter un niveau de décharge critique de la batterie. Toutes les 
fonctions sont à nouveau disponibles dès que le niveau de charge dépasse 50%.

La charge complète de la batterie dure env. 23 heures.

Für den Betrieb des Manometers via USB-Schnittstelle muss zuvor der Schnittstel-
lentreiber «DriverManometer» auf dem Computer installiert werden. Die Treiber-
software ist auf der KELLER Software CD enthalten oder als kostenloser Download 
unter www.keller-druck.com verfügbar.

Operating the manometer via USB interface requires the «DriverManometer» inter-
face driver to be installed on the computer. The driver software is included on the 
KELLER software CD and can be downloaded for free from www.keller-druck.com.

Pour que le manomètre puisse fonctionner via l’interface USB, le pilote d’interface 
«DriverManometer» doit être installé au préalable sur l’ordinateur. Ce pilote se trouve 
sur le CD de logiciels KELLER ou peut être téléchargé gratuitement à l’adresse 
www.keller-druck.com.

USB-Schnittstelle / USB Interface / Interface USB
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Die USB-Schnittstelle wird zum Laden 
und Kommunizieren mit dem Manometer 
verwendet. 

The USB interface is used to charge and 
communicate with the manometer 

L’interface USB est utilisée pour la recharge 
de la batterie et la communication avec le 
manomètre.

USB-Mode / USB Mode / Mode USB

Der Bluetooth-Modus wird beim Verbinden des Gerätes mit einer USB-Schnittstelle 
automatisch beendet. Ist das Gerät mit einer USB-Schnittstelle verbunden, oder ist das 
Gerät nicht mit einer Bluetooth-Option ausgestattet, wird die Funktion «ON RF-BT» 
nicht im Displaymenü angezeigt.

Das Manometer wird über die USB-Schnittstelle aufgeladen. Ist das Gerät einge-
schaltet, wird das Batteriesymbol auf dem Display blinkend angezeigt (Akkumulator 
wird geladen), solange bis der Akkumulator vollständig aufgeladen ist. Ist das Gerät 
ausgeschaltet und die USB-Schnittstelle verbunden, zeigt das Display den Ladezu-
stand des Akkumulators an. Zeigt das Display «Charg» an und das Batteriesymbol 
blinkt dabei, lädt sich der Akkumulator auf.

Bluetooth mode stops automatically when the device is connected to a USB inter-
face. If the device is connected to a USB interface, or if it is not equipped with a 
Bluetooth option, the «ON RF-BT» function will not appear in the display menu.

The manometer is charged via the USB interface. If the device is switched on, the 
battery symbol on the display screen will flash (accumulator charging) until the 
accumulator is fully charged. If the device is switched off while connected to a USB 
interface, the display screen will show the accumulator’s current charge level. 
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Bluetooth-Mode (optional) / Bluetooth Mode (optional) / Mode Bluetooth (facultatif)

Das LEO 5 verwendet Bluetooth 3.0 Classic mit einer typischen Reichweite bis zu 
10 m (Geräteklasse 2). Das Bluetooth-Funksignal kann das Metallgehäuse des 
Manometers nicht durchdringen und wird ausschliesslich frontal, durch das Display 
hindurch, abgestrahlt. Dieser Umstand kann die Reichweite der Funkverbindung 
deutlich reduzieren oder eine Verbindung verunmöglichen. Achten Sie bei eventu-
ellen Verbindungsproblemen darauf, dass die Front des Manometers direkt auf das 
Empfangsgerät gerichtet ist.

Das Bluetooth-Modul auf der PC-Seite (Master) muss mindestens Bluetooth 2.0 
Classic unterstützen um eine erfolgreiche Verbindung aufbauen zu können. Im 
Bluetooth Mode ist das Gerät für Bluetooth-Geräte sichtbar. Das Manometer muss 
mit der Gegenstelle (z.B. Computer) gepaart werden um eine Bluetooth-Verbindung 
aufbauen zu können.

The LEO 5 uses Classic Bluetooth 3.0 with a typical range up to 10 m (device class 
2). The Bluetooth radio signal cannot penetrate the metal case of the manometer and 
is emitted solely through the display. This can affect the signal coverage to some ex-
tent, making a connection impossible. In case of connection problems, please make 
sure to point the front face of the manometer in the direction of the receiver.

The Bluetooth module on the PC (master) must support Bluetooth 2.0 Classic as 
a bare minimum in order to successfully establish a connection. The device will be 
visible to other Bluetooth devices in this mode. The manometer needs to be coupled 
with its partner device (e.g. the computer) to establish a Bluetooth connection.

The display screen shows «Charg» and a flashing battery symbol when the accumu-
lator is charging.

Le mode Bluetooth est automatiquement désactivé dès que l’appareil est raccordé 
à une interface USB. Si l’appareil est raccordé à une interface USB, ou s’il n’est pas 
équipé de l’option Bluetooth, la fonction «ON RF-BT» n’apparaît pas dans le menu 
à l’écran.

Le manomètre se charge via l’interface USB. Lorsque l’appareil est mis en service, 
le symbole représentant une pile sur l’écran clignote (batterie en charge) jusqu’à ob-
tention de la charge complète. Lorsque l’appareil est arrêté et relié à l’interface USB, 
l’écran affiche l’état de charge de la batterie. La batterie se charge lorsque l’écran 
affiche «Charg» et que le symbole représentant une pile clignote.
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Peak-Mode / Peak Mode / Mode Peak

Die LCD-Anzeige für den Minimal- und Maximalwert des Druckes zeigt die gemes-
senen Spitzenwerte während der gesamten Betriebsdauer an; die Werte können 
durch den Benutzer zurückgesetzt werden (Prinzip Schleppzeiger). Wird das Gerät 
ausgeschaltet, werden die Spitzenwerte automatisch zurückgesetzt.

Werden die Minimal- und Maximalwerte des Druckes durch eine Aufzeichnung  
(Record) gespeichert, so entsprechen die gespeicherten Spitzenwerte dem ermittel-
ten Spitzenwert pro Aufzeichnungsintervall.

The LCD display of the minimum and maximum pressure values shows the peak 
values measured over the course of operation, which the user can reset («trailing 
pointer» principle). The peak values are reset automatically if the device is switched off.

If the minimum and maximum pressure values are saved in a record, the peak values 
stored correspond to the peak value calculated for each recording interval.

L’afficheur LCD des valeurs minimale et maximale de pression indique les pics de 
pression mesurés sur l’ensemble de la période d’utilisation; les valeurs peuvent être 
réinitialisées par l’utilisateur. Les pics sont automatiquement réinitialisés lorsque 
l’appareil est arrêté.

Si les valeurs minimale et maximale de pression sont enregistrées (Record), les pics 
enregistrés correspondent à ceux déterminés pour chaque intervalle d’enregistrement.

Le LEO 5 utilise Bluetooth 3.0 Classic avec une portée typique jusqu’à 10 m (appa-
reil de classe 2). Le signal radio Bluetooth ne peut pas traverser le boitier métallique 
du manomètre. Il n’est donc émis que vers l’avant, à travers l’affichage. Cette 
particularité peut fortement réduire la portée du signal ou empêcher toute connexion. 
En cas d’éventuels problèmes de connexion, veiller à ce que la face avant du mano-
mètre soit dirigée vers l’appareil récepteur.

Le module Bluetooth du PC (maître) doit être au minimum compatible Bluetooth 
2.0 Classic pour pouvoir établir une connexion. Lorsqu’il est en Bluetooth, l’appareil 
est visible pour d’autres appareils fonctionnant sur le même mode. Le manomètre 
doit être relié avec le périphérique (p. ex. un ordinateur) pour pouvoir établir une 
connexion Bluetooth. 
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Hinweise / Notes / Remarques

• Wird die angewählte Funktion oder Einheit nicht innerhalb von 10 Sekunden durch 
die «ENTER»-Taste aktiviert, kehrt LEO 5 ohne Änderung einer Einstellung in den 
Messmodus zurück. 

• Beim Ein- und Ausschalten bleiben die zuvor getätigten Einstellungen erhalten.

• Ist die «PEAK»- oder «CONT on»-Funktion aktiviert, wird dies im Display blinkend 
angezeigt.

• Ist die «RECORD»-Funktion aktiviert, wird alle 10 s ein «run» in der unteren 
Display hälfte angezeigt.

• Kann ein Druck auf dem Display nicht dargestellt werden, erscheint «OFL» (overflow) 
oder «UFL» (underflow) auf der Anzeige.

• Wird ein Druck ausserhalb des Messbereiches des Gerätes angelegt, wird der 
letzte gültige Druckwert blinkend angezeigt (Überlast warnung).

• Bei Temperaturen ausserhalb von 0…50 °C kann die Les barkeit des Displays 
beeinträchtigt werden.

Benutzerspezifische Geräteanpassungen / User-specific modifications 
to the device / Adaptation de l’appareil aux besoins de l’utilisateur

Die Standard- bzw. Aufstart-Einheit des Gerätes, die wählbaren Druckeinheiten 
sowie zusätzliche, benutzerspezifische Einheiten können über das Softwarepro-
gramm ManoConfig durch den Benutzer angepasst werden. Zusätzlich kann mit Hilfe 
dieser Software die Zeit der automatischen Abschaltfunktion angepasst sowie eine 
Gerätekalibration vorgenommen werden.

The user can use the ManoConfig software to change the default or initial unit used 
by the device, the selectable pressure units and additional user-specific units. This 
software can also be used to modify the time for the automatic switch-off function 
and to calibrate the device.

L’unité standard ou de départ de l’appareil, les unités de pression sélectionnables 
ainsi que des unités supplémentaires spécifiques à l’utilisateur peuvent être adap-
tées par ce dernier via le logiciel ManoConfig. Ce logiciel permet en outre d’adapter 
l’heure de la fonction d’arrêt automatique et de calibrer l’appareil. 
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• If the selected function or unit is not activated within 10 seconds with the  
«ENTER»-key, LEO 5 returns to the measuring mode without changing any settings.

• Turning LEO 5 on and off does not influence any of the previous settings.

• If the «PEAK» or «CONT on» function is activated, it is indicated with a flashing 
sign on the display.

• If the «RECORD» function is activated, a «run» will appear in the lower half of the 
display every 10 seconds.

• If a pressure can not be represented on the display, «OFL» (overflow) or «UFL» 
(underflow) appears on the display.

• If the actual pressure goes beyond the measuring range, the last valid pressure 
value starts flashing on the display (overload warning).

• Temperatures outside of 0…50 °C could impair the readability of the display.

• Si la fonction ou l’unité choisie n’est pas validée dans les 10 secondes avec la 
touche ENTER, le LEO 5 bascule automatiquement, sans modification des ré-
glages, en mode mesure. 

• La mise en route et l’arrêt de l’instrument ne modifient pas les réglages précédem-
ment validés.

• La fonction «PEAK» ou «CONT on» active est indiquée par un clignotement à 
l’écran.

• Si la «fonction enregistrement Record» est activée, il s’affiche toutes les  
10 secondes «run» dans la partie inférieure de l’écran.

• Si une pression ne peut être affichée, le message «OFL» (overflow) ou «UFL» 
(underflow) apparaît à l’écran.

• Si une pression mesurée est en dehors de l’étendue de mesure, la dernière valeur 
valide de pression est affichée clignotante (avertissement de surcharge).

• La lisibilité de l’affichage peut être affectée par une température excédant 0…50 °C.
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Wichtige Informationen / Important Information / Informations importantes

Richtlinien für den sicheren und effizienten Einsatz
Stellen Sie vor der Installation, der Inbetriebnahme und der Bedienung sicher, dass 
das Produkt entsprechend den technischen Spezifikationen in Bezug auf den Mess-
bereich, das Design und die spezifischen Messbedingungen geeignet ist.

• Montieren Sie das Gerät nur an Systeme, die sich im drucklosen Zustand befinden.
• Versuchen Sie nicht, das Gerät zu manipulieren und / oder zu öffnen.
• Lassen Sie das Gerät nicht fallen und werfen Sie es nicht.
• Betreiben Sie das Gerät niemals bei über 80 °C.

Guidelines on safe and efficient use
Before installing, commissioning and operating the product, ensure that it complies 
with the technical specifications relating to measurement range, design and the 
specific measuring conditions.

• Only install the device on depressurised systems.
• Do not try to modify or open the device.
• Do not drop or throw the device
• Never operate the device at temperatures over 80 °C.

Directives pour une utilisation sûre et efficace 
Avant l’installation, la mise en service et l’utilisation du manomètre, vérifiez que 
l’appareil est adapté à l’usage prévu en vous référant aux spécifications techniques 
(étendue de mesure, design et conditions de mesure spécifiques).

• Installez l’appareil uniquement sur des systèmes préalablement hors pression.
• Ne tentez pas de modifier ou d’ouvrir l’appareil.
• Ne faites jamais tomber l’appareil et ne le lancez pas.
• Ne faites jamais fonctionner l’appareil à une température supérieure à 80 °C.
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Datensicherheit / Data Security / Sécurité des données

KELLER-Software / KELLER Software / Logiciel KELLER

KELLER übernimmt keinerlei Verantwortung für Datenverluste jedweder Art und 
leistet bei Datenverlust keinen Schadenersatz. Bei Reparatur oder Austausch 
des Produktes können im Produkt gespeicherte Daten verloren gehen. Sie sollten 
deshalb immer eine Sicherheitskopie aller im Produkt gespeicherten Daten erstellen, 
bevor Sie das Produkt für eine Reparatur oder einen Austausch aushändigen.

KELLER assumes no responsibility for data loss of any nature, and shall not pay any 
compensatory damages in the event of data loss. Data stored in the product may be 
lost if the product is repaired or replaced. You should always make a backup of all 
data stored in the product before handing it in for repair or replacement.

KELLER décline toute responsabilité en cas de perte quelconque de données et par 
conséquent ne verse aucun dommage et intérêt. Lors de la réparation ou du rempla-
cement du produit, il peut arriver que les données enregistrées soient perdues. Vous 
devrez donc toujours sauvegarder toutes les données enregistrées dans le produit 
avant d’expédier votre produit pour réparation ou remplacement.

Im Download-Bereich von www.keller-druck.com kann sämtliche KELLER-Software 
heruntergeladen werden. Die Seite enthält stets die aktuellsten Software-Versionen 
sowie Datenblätter und Bedienungsanleitungen zu den entsprechenden Produkten.

In the download section on www.keller-druck.com, you will find all KELLER software 
free of charge. The site contains the latest software versions together with data-
sheets and operating instructions for the corresponding products.

À l’adresse www.keller-druck.com, vous trouverez une rubrique Software où vous 
pourrez télécharger gratuitement l’ensemble des logiciels KELLER. La page web 
contient les dernières versions des logiciels ainsi que les fiches techniques et les 
notices d’utilisation pour les produits correspondants.
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Garantiebedingungen / Warranty Conditions / Conditions de garantie

Die Garantie gilt nicht für Fehler am Gerät, die durch normalen Verschleiss, falsche 
Benutzung oder Missbrauch entstanden sind.

Service und Support
Für Service und Support setzen Sie sich bitte mit Ihrem lokalen Händler in Verbin-
dung oder benutzen eine Kontaktmöglichkeit der Website www.keller-druck.com 

The warranty does not apply to faults on the device caused by normal wear and tear, 
incorrect use or misuse.

Service and Support
For service and support, please contact your local dealer or contact us via 
www.keller-druck.com

La garantie ne s’applique pas aux défauts dus à une usure normale, à une utilisation 
non conforme ou un usage abusif, ainsi qu’en cas de non-respect de la présente 
notice.

Service après-vente et assistance technique
Pour toute demande de service après-vente ou d’assistance technique, veuillez vous 
adresser à votre revendeur local ou nous contacter directement via l’adresse:
www.keller-druck.com
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Jestetten, 28. Juni | June | Juin 2018

Hannes W. Keller
 
Geschäftsführender Inhaber | Managing Owner | Propriétaire et gérant de l’entreprise
mit rechtsgültiger Unterschrift | with legally effective signature | dûment autorisé à signer

EU-Konformitätserklärung

Für das folgende Erzeugnis…

Digitales Manometer
LEO 5

…wird hiermit bestätigt, dass es 
den Anforderungen folgender 
EG-Richtlinien entspricht:

EMV-Richtlinie 2014/30/EU
RoHS-Richtlinie 2011/65/EU

Dieses digitale Manometer 
LEO 5 wurde entsprechend den 
folgenden Normen geprüft:

Declaration of Conformity EU

We hereby declare that the
following product…

Digital Manometer
LEO 5

…meets the basic requirements 
which are established in the 
following Directives of the 
European Community:

Directive 2014/30/EU
Directive RoHS 2011/65/EU

As criteria, the following stand-
ards for this digital manometer 
LEO 5 are applied:

Déclaration UE de conformité

Par la présente, nous attestons 
que le produit…

Manomètre numérique
LEO 5

…satisfait aux exigences pres-
crites par les directives de la 
Communauté Européenne: 

Directive CEM 2014/30/UE
Directive RoHS 2011/65/UE

Le manomètre numérique 
LEO 5 répond aux normes:

Diese Erklärung wird verant-
wortlich für den Hersteller:

This declaration is given for the
manufacturer:

La présente déclaration est 
fournie pour le fabricant:

abgegeben durch die in full responsibility by par

KELLER AG für Druckmesstechnik, St. Gallerstrasse 119, CH-8404 Winterthur

KELLER GmbH, Schwarzwaldstrasse 17, DE-79798 Jestetten

EN 61000-6-1:2007 EN 61000-6-2:2005 EN 61000-6-3:2011 
EN 61000-6-4:2011 EN 61326-1:2013 EN 61326-2-3:2013
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www.keller-druck.com

Version | Edition
01/2019

+41 52 235 25 25
+49 7745 9214 0


Attachment 5  
Dual channel logger (i2O) manual 



 

  
 

 
 

 
 
 
 
 

  

LOGGER 17 USER MANUAL 
V2.3  

5 July 2018 
Imran C.F Jones 



 
 

www.i2owater.com Page 1 
 
 

Table of Contents 
INTRODUCTION ........................................................................................................................2 

QUICK START GUIDE .................................................................................................................4 

DEPLOYING THE LOGGER ..........................................................................................................6 
INSTALL CONFIGURATOR ................................................................................................................. 6 
ASSIGN THE LOGGER TO A LOCATION ................................................................................................ 6 
MOUNTING .................................................................................................................................. 7 
CONNECT THE LOGGER TO A LAPTOP ................................................................................................ 7 
LOAD SETTINGS FILE: ...................................................................................................................... 8 
CONFIGURE THE LOGGER .............................................................................................................. 10 
FORCE A DIAL-UP ........................................................................................................................ 12 
VIEWING LIVE DATA ..................................................................................................................... 12 
DECOMMISSIONING ..................................................................................................................... 14 

CHANGING THE BATTERY ....................................................................................................... 15 

FITTING THE SIM CARD ........................................................................................................... 16 

CONNECTIONS ........................................................................................................................ 17 
CONNECTING THE LOGGER TO A LAPTOP ......................................................................................... 17 
FLOW CABLE ............................................................................................................................... 17 

2-wire .................................................................................................................................. 17 
3-wire .................................................................................................................................. 17 
5-wire .................................................................................................................................. 17 

EXTERNAL POWER ....................................................................................................................... 18 
COMBINED FLOW AND EXTERNAL POWER ....................................................................................... 18 

FEATURES AND SPECIFICATIONS ............................................................................................ 19 
PHYSICAL DIMENSIONS ................................................................................................................. 19 
TECHNICAL DATA ......................................................................................................................... 19 
LOGGING MODES ........................................................................................................................ 19 
ALARMS ..................................................................................................................................... 19 
INTERFACES ................................................................................................................................ 19 

REFERENCE INFORMATION .................................................................................................... 20 
INSTALLING AN EXTERNAL ANTENNA ............................................................................................... 20 
RETRIEVING LOCAL DATA .............................................................................................................. 21 
ADVANCED SETTINGS ................................................................................................................... 21 
CONFIGURING FLOW SCALING ....................................................................................................... 22 

PART NUMBERS ..................................................................................................................... 23 
 

  



 
 

www.i2owater.com Page 2 
 
 

Introduction 
I2O loggers allow water companies to measure and log pressure and flow data 
from their water networks. This is done remotely via our software platform and 
each water company has a personalised platform website, which is used to 
configure loggers and view data.  
 
Alarms can be configured per channel to give real-time information on network 
issues such as low pressures or increased flows due to leakage or bursts. 
When thresholds are met or exceeded, an alarm is triggered automatically. 
Individual alarm trigger thresholds can be set for each pressure and flow 
channel. 
 
The logger supports Over the Air firmware updates, meaning that if a new 
version of the firmware is released, the logger will download and install it 
automatically, there is therefore no need to physically connect to the device in 
order for an update to be installed. Loggers are available with up to 3 pressure 
transducers, and inputs for 2 flows. This document details the procedure for 
installing and configuring an i2O logger. 
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Quick Start Guide 
 

 
    

      

             

           
 

  

                   
 

 
 
 

 

 
 
 
 
 
 
 

 
 

         

    “Logger Configurator” 
 

support.i2owater.com 
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Deploying the Logger 

Install Configurator 

Download Configurator from your i2O Platform and install on the laptop used for 
direct connection to the logger. For more information on downloading and using 
Configurator, visit support.i2owater.com. You will also need your platform 
settings files, which are used when configuring the logger: 
 

 

 

Assign the logger to a Location 

Before installing the logger on site, it must first be associated with a location in 
the platform. Loggers can be pre-assigned to a location using the device serial 

number. After the logger is assigned to the location, 
you can configure dial-ups, view the recorded data, 
and manage device alarms. For more information 
on creating locations, visit our Help Centre at 
support.i2owater.com 
 
 
When a L17 is used with the "pre-assign" option, it 
must dial-up twice to get its Location configuration. 
The first time it dials-up it only gets a "Warehouse 
configuration" and the second time it gets its proper 
Location configuration. 
If you do not do the second manual dial-up, it will 
not receive its proper configuration until midnight, 
which is the default dialup time for a Warehouse 
configuration. 
 
 
 
 

 
You may wish to configure multiple dialups to monitor logger operation 
on the day of deployment. Remember to revert to a more permanent 
setting (eg.once daily) after correct logger operation is verified. 
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Mounting 

Mount the logger using a zip-tie or optional 
mounting bracket if required 

 
 
 

 

Connect the Logger to a Laptop 

 
 
 
Ensure both arrows on the cable and logger are aligned before inserting the 
cable.  
 
 
 
 
 

Device driver prompts may appear, ignore these, as no additional 
drivers are needed for the logger. 
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Load settings file: 

 
Before logger is connected, Configurator will say ‘Searching for logger’. Load 
your platform settings file by clicking the ‘Configure settings’ link: 
 

 
 
 
Then click the ‘Select tenant file’ link 
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Select your downloaded settings file 
 

 
 
 
Your selected settings file will now appear in Configurator, click ‘Add’ to load the 
file 
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Configure the logger 

Connect the logger to your laptop. When the logger is detected, the configurator 
home screen will appear. Click ‘Setup logger’ 
 

 
 
 
Click the ‘Perform configuration’ button to start the logger configuration 
sequence. A confirmation message will appear, be sure to read the contents of 
the message before continuing  
 

 
 
 

This procedure will remove all recorded data from the device. Any 
existing settings files will be overwritten. 
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Wait while the logger completes the setup process 
 

 
 
 
When the process is complete, a message showing this will appear on the 
Configurator screen 
 

 
 
The logger will restart automatically and Configurator will go back to showing 
the home screen. 
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Force a Dial-up 

Click the dialup button to allow the logger to download its configuration files 
from the Platform. The dialup button changes to an animation sequence of 
status messages as it completes the different stages of the dial-up process. 
 

 
 
 

Viewing Live Data  

Live logger behaviour is available from the Live Data screen. 
 

 
 

Here you can look at information including current signal strength, logger name 
and serial no, along with live pressure, flow and battery voltage readings during 
the deployment process. 
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The Live Data page also allows you to extract local data from the device. The 
logger will store up to 12 months of flow and pressure data. More information on 
this is available in the Reference section.  
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Decommissioning  

The logger can be decommissioned if it is no longer in use or temporarily being 
placed into storage, to do this, enter the “Setup” menu: 
 

 
 
Select the “Decommission Logger” button. Decommissioning the logger 
removes its scheduled dial-ups and disables logging. This prevents spurious 
data from being recorded and extends battery life. 
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Changing the Battery                                        

 

         

 

              
 
 

 

 

  

Loosen 4 in no. Camlok screws Carefully disconnect the battery 
cable 

Remove old battery and desiccant 
pack 

Insert new battery, desiccant pack 
and re-connect battery cable 
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Fitting the SIM card 
         

                                                  
 

Insert the new SIM as shown, taking note of the 
orientation. The SIM card must be full size, do not 
use micro or nano SIMs with converters. The SIM 
must support 3G. 
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Connections 

Connecting the Logger to a Laptop 

 
Ensure both arrows on the cable and logger are aligned before inserting the 
cable. 
 

Device driver prompts may appear, ignore these, as no additional 
drivers are needed for the logger. 

Flow Cable 

The Logger 17 version comes with two options for connecting flow and external 
power. There is also the capability to record reverse flow for bi-directional flow 
meters. Connect the flow cable in accordance with the following diagram. There 
is more information on connecting external power, including what supplies are 
compatible with the i2O logger, in the next section of this document.  
 

2-wire  

 

3-wire 

 

5-wire 

 
 
 

 
For 5-wire meters, the ‘Low Frequency’ pulse is not connected. 
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External Power 

 
An external DC power source such as a mains-powered supply, battery, solar 
panel, or micro-turbine may be used with or without internal battery fitted. The 
supply must be 6 – 30 Volts DC. 
 
Connect the DC supply using the external power cable as shown below. If a 
flowmeter connection is also required, use the combined flow and power cable. 

 
 

 
 

 
 
 
 

Combined Flow and External Power 
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Features and Specifications 

Physical Dimensions 

SIZE (mm) w115 x d115 x h155 

WEIGHT (kg) 0.68 

Technical Data 

DATA SAMPLING INTERVAL ≥1s (1min default) 

DATA LOGGING INTERVAL ≥1min (15min default) 

DIALUP INTERVAL External Power ≥5 min (24hr default)  
Internal Battery ≥60 min 

TEMPERATURE/VOLTAGE Logged (default = hourly) 

MODEM SIGNAL STRENGTH Logged on dial-up Connection 

Logging Modes 

STANDARD LOGGING  

Mean of samples over logging interval  

ENHANCED STATISTICS  

Instability, pressure transients and surges can be identified from maximum, minimum and 
standard deviation values captured during the logging interval  

 

Alarms 

Alarm thresholds can be individually set for each flow and pressure channel (HH&LL in 
graph). Alarms are logged when they occur and can trigger the logger to: 

 

 Log alarm details  

 Send an SMS alert to a specified telephone number containing alarm details  

 Dial up with increased regularity  

A Nightline period can be defined and alternative thresholds can be set for a flow channel 
to aid breach and burst detection. 

 

Interfaces 

DIGITAL FLOW INPUT  

TYPE Industry standard, digital 2-wire interface, plus 3-
wire and 5-wire bi-directional meters 

MAX PULSE FREQUENCY 100Hz 

MIN PULSE WIDTH 5ms 

PHYSICAL INTERFACES  

CONFIGURATION PORT USB connection to PC or Windows tablet 

EXPANSION PORT Connection to external power sources 6 – 30VDC 

OVER THE AIR INTERFACE  

NETWORK Quad band GSM and Penta-band UTMS 

SIM Field replaceable 

 Automatic configuration, supports roaming SIMs 



 
 

www.i2owater.com Page 20 
 
 

Reference Information 

Installing an External Antenna 

                                                                
           

 

 

 
 

 

 

 

 

  

Loosen 4 in no. Camlok screws Carefully disconnect the internal 
antenna 

3 4 

1 2 

Connect external antenna top cap Use external antenna kit AMKT0018 

5 

Connect external antenna  
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Retrieving Local Data 

The logger allows you to extract local data in circumstances where there is poor 
signal strength, or a mobile network is not available. This is done from the Live 
data screen: 
 

 
 

You can select an extraction period, extraction time zone and folder where you 
want your data. Data is saved in CSV format and can be viewed in Excel or 
similar spreadsheet application. Note that it is not possible to upload extracted 
data files to the platform. 

 

Advanced Settings  

Expand the Advanced Settings menu to view and configure the logger’s APN 
settings: 
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Configuring Flow Scaling 

To configure flow scaling, enter the “Logging” screen: 
 

 
 
Set the desired flow scaling value in the box highlighted: 
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Part Numbers 
This user manual is applicable to the following i2O logger part numbers: 
 
 

ALGA0120 ALGB0120 
ALGA0130 ALGB0130 
ALGA1120 ALGB1120 
ALGA1130 ALGB1130 
ALGA1121 ALGB1121 
ALGA1131 ALGB1131 
ALGA3220 ALGB2120 
ALGA3230 ALGB2130 
ALGA3221 ALGB2121 
ALGA3231 ALGB2131 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

http://support.i2owater.com 

support@i2owater.com 
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ȑقل حدة  ¯ والمواسیرالشقوق / الثقوب¯ ©۷ة صɎت التسرب مثҟ نهقاط الضغط المنخفض¯ỽ£ ذكر® سابقاً ỽقΚ ҟↂُن  ا

̄ ¯ والخطوط ذات الأقطار الكبیرةالبلا - أكبر¯ستیكی̄ أو ½یر المعدنهی .والخطوط المدفون̄ه على عم

²ضی̄ ȑ ¦دید التسربات ا ȑ«وات البسیط̄ في بساطتھا وỽعقی۷¬ا لªتشمҟ وتتباین.تستخدم أدوات المسح السمعي  لت مثل ج۷اً ا
²ة مثل  Κسجلات الصوت الرقمی̄الأجھزة الالمیكانهیكیة العادیة والاستماع عصا  . متطو

ً سوف نهتناوǑ¬ذا الدلیل في ȑكثر استخ۷اΚا ỽɎẇی̄ ا ȑ«وات ال ¹ی̄ كشف عن التسرب في الا ² ساسی̄ ±ستخدام المبادئ الأوات الأ
±ꭍتباركΚ ҟٍنھا  § أخذ¬ا بعین ا ꭍن التسرب.اللازم̄ لتنفیذ عملیة انصائحال ، و¯ والعɎامل الر»یسی̄ التي یج لكشف 
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ҟẇ الثانهي.   ẇꭍا السمع المیكانهیكی̄  ال₢

2.1 ȑ̄كȑكانهȑمҟẇ سمعҟẇ عصا

ẇا السمع  ꭍ ̄و:المیكانهیكیΚ̄۷ی̄ المستخỽɎẇ ȑ«وات ال ꭍن التسریبات .وفي ¬ي أبسط ا ¦اكيΚسÀɎ الكشف  ꭍمΚ ҟ₢ھɎم ی Κب۷أ 
ȑ«اة  - Κن حطریق̄¬ذ® ا Áال̄ التحق ¦اب Κ®بك̄ المیا©( ̄حɎت₢Κ ق̄ أوↂغΚ)؛ҟتمثỽ المیا® بوالتي - Â ºلى صɎت ۷ỽف ا±ستما

Ǒباستخ۷ام ا (plug opener)̄ع۷نهیΚ اẇꭍ ꭍن  ²ة  ꭍبا أو Â½لا¼ỽستخ۷م بشكҟ أساسي لتشغیↂꭍTҟى ©كҟ حرف و¬ي 
 Á ¦اب ẇا السمع المیكانهیكی̄ Âلى فتراتالم ꭍ ²یÃ استخ۷ام  ȑ«وات الر»یسی̄  ؛Κ³نی̄ سابق̄. ویعỽ »Ɏا ¨ ÂحÄ۷ ا Åحتى ا Ǒزاỽ ±و

ꭍن التسریبات . المستخΚ̄۷ في Κسح الكشف 

ẇا ا ꭍ  ³ ꭍام  والتي؛لسمع المیكانهیكی̄ ببساط̄ أجزا»ھاỽمتا  ҟٍبشك ¨ Ɏتكỽ :ع۷نهيΚ § ¡ی ҟẇ أو Κستقҟ̄   ؛قↂΚ ۷£ 9بقطر  Κن ق ỽ·ỽي بشكΚ ҟن₢
ↂꭍى جز¥ Κطاطي ب۷اخↂھا«ا»ری̄ بلاستیكی̄وقطع̄   ÆɎت¦ỽ¯ § § المع۷نهيفيỽرُك ¡ی § فالجز¥ العΚ ÆɎↂن الق ۷ُΚ Çب ²أ . ي الجز¥ الس₢ↂيو

ỽɎẇی̄فھي بباسط̄ أ«اة   ¨لنقҟ المɎجات ال § استخ۷اΚھا  لÈصɎات التي یت£ التقاطھا ؛لذل¾  أو فↂترلɎẇↂت  يÂلكترونه Κكبر  وجɎ««و ↂیتط
É الɎاقعبال ² ↂꭍى أ ꭍمↂی̄  ²س̄  ¦یح وجɎ« خبرة فنی̄  كبیرة وΚما ẇ .شكҟ ال

ٞ سمع ΚɍكΚ۷ٞكǑΚ (قطعǑ واحدة) عص ¨ سھɎل̄ الحمẇꭍÊ ҟا سمع Κیكانهیكی̄  ¡ما یمكن ỽ₢كیكھا ل

 ِҟ تائج یجب₢ҟẇ ضمان أفضلȑ̄كȑكانهȑمҟẇ سمعҟẇ ستخدام عصاẇ : Ǒوضح أدنهاꭍ كما �و 
 )a (¥¹ع الجز Ɏقُ£ بÆɎↂا السمع لمطاطي ا العẇ ꭍ - Κن  § المع۷نهيↂꭍىبرف ¡ی ¨ ỽمس¾ الق ¨ أ ° . أذُنه¾ «و بی۷
 )b (غط¡ ỽ ±ُى الجز¥ المطاطي  ¾نهب·ذↂꭍ ̄بɎن صعΚ ۷ذل¾ سیزی ¨ ȑº ¢ . ا±ستما ¨ ا±ẇỽاÂ Ǒلى صɎت التسر Ɏیك ¨ § أ یج

ẇا بین أذُنه¾ Κا ً والجز¥ المطاطي Κن الع .خ₢ی₢ا
 )c ( السمعي Ë Ìروف المناسب̄ لتن₢یذ ال₢¦ ¡ج۷ ال ↂꭍى الق Ç أصابع¾. ¤ُ£ ق£ بالطر¼ الخ₢یف  § برÍو ی

¨  كما أنهھا Ì£ الأحیا Â Îلى صیان̄ه في Κع ¦تا ỽ ±الثمن و ẇ̄ ²خی § كɎنهھا أ«اة بسیط̄ و ȑوليوسیↂ¯ً ؛Âلى جانه فعال̄ لتن₢یذ المسح ا
ꭍن   §یكمن¯ في حینتسریبات الكبیرةأصɎات اللↂكشف  ȑ«اةالعی الكافی̄  في الر»یسي في ¬ذ® ا ²ة التمتع بالخبرة  ꭍن۷  ¹رو
²ة لمÁ استخ۷اΚھا  ¹رو ²ة أوجس£ و Ɏیھالماسↂꭍ بشكΚ ҟٍبا©ر.االقطع المɎصɎل̄ 
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º ẇꭍا السمع المیكانهیكی̄ ا±ستما  - ꭍن طری  ¢ Âلى صɎت التسر

2.2 ȑ̄نهỽلإلكترẇ سمعҟẇ عصا

 µشُابỽ ھا المیكانهیكی̄ فيỽیرÌ Ïلكترونهی̄ نه ẇا السمع ا ꭍɎف بوجↂأنهھا تخت ±Âھا ؛ỽنهاɎكΚ Ð ↂꭍى « وح۷ةبع  ҟعمỽ ̄الكترونهی
¢الỽضخی£ ΚستÄɎ صɎت ¡لاً ؛ تسر ȑصɎات فↂترة ꭍنف ¢ فیھا½یرا Ɏ½یفنت.المر ً ¡خی£ صɎت  لɎجɎ« كُ ج̄ ỽ یزةΚ نΚ ًلا

¢ Κ ÉستÄɎ التسر ȑصɎاووجɎ« لɎح̄ الكترونهی̄ ỽعر Ìیرỽھاỽعتبر ¬ذ®؛ التقاطھاالتي یت£ تا ً Κع نه ²ن̄ه ȑ«اة أكثر فعالی̄ Κقا ا
²استخ۷اΚھا Κن قªبҟ احتى أنهµ یمكن¯المیكانهیكی̄ ̄¡ȑفرا« ذوÆ الق۷ .ات السمعی̄ المنخ₢

.
Ïلكترونهی̄ Κن ¤لا¤ª̄ أجزاٍ¥   ẇꭍا السمع ا  ¨ Ɏتكỽ) : ̄ع²1»یسیΚ § ¡ی ( ) ق § وفↂترة  ) وح۷ة الكترونهی̄  ۷2نهي̄ ¡خی£ صɎت التسری لت

ȑصɎات  ¢ ا Ɏ½3¯(بھا½یر المرÇ ꭍات الرأ .) سما



¯Κ۷ج ǑΚدȑب ҟ ẇ ₢ٞΚɍ ٬ ال ٞ ɍدꞒ ادارة ¯Κشروع تحسɍ

٬ الكشف ع¯ التسرب. دلΚل استخدام أجھزة وɍعدا Page  4 

Ìیرو ỽÏھا  كن ا السمع  ẇꭍا   Î ؛ỽ¦تا ẇاǑلكترونهی̄  المیكانهیكی̄  ỽ²ة  للا Ɏیھالمبا©ر مع جس£ الماسↂꭍ المɎصɎل̄  Ìراً اوالقطع  ؛ونه
Ï ȑجزا¥ ا ²ی̄ بشكΚ ҟٍستمر  لكترونهی̄  لɎجɎ« ا Ìم̄ Κثҟ استب۷اǑ البطا ȑ«اة Âلى ا¬تمام أكثر وصیان̄ه Κنت Î ¬ذ® ا ¦تا ỽ ى خلافↂꭍ

ẇا السمع المیكانهیكی̄ . ꭍ

ẇا سمع   ꭍ ²ة خΚ۷ات المیا® في ب۷ↂی̄ جنین ل£ یت£ ©را¥  ¦سین ا«ا ỽ º ̄ وخلاΚ Ǒشرو Κȑر یمكن استخ۷ام  لكن Âالكترونهی̄ ذا لزم ا
 ³ ẇا السمع الخاص¯ بجھا ꭍ. ̄ا سمع الكترونهیẇ ҟẇ التالي) كع ¹ي (سیت£ ©رحµ في ال₢ ² ȑ ¨ ا Ɏالمایكرف

¹ح ا ɎỽÏ ẇا ا º الع Ð أنهɎا ² التالی̄ بع Ɏẇ . ل لكترونهی̄

) º Ɏا سمع الكترونهی̄ نهẇ ꭍ1 ( )º Ɏا سمع الكترونهی̄ نهẇ ꭍ2 (

. ẇꭍا السمع ا±لكترونهی̄ ↂꭍى استخ۷اΚات   ¯ↂثΚأ

ẇꭍا السمع ا±لكترونهی̄ ↂꭍى استخ۷اΚات   ¯ↂثΚأ



¯Κ۷ج ǑΚدȑب ҟ ẇ ₢ٞΚɍ ٬ ال ٞ ɍدꞒ ادارة ¯Κشروع تحسɍ

٬ الكشف ع¯ التسرب. دلΚل استخدام أجھزة وɍعدا Page  5 

¹ي ² ȑ ¨ ا Ɏالمایكرف .Ñالثال ҟẇ₢ال(§ . (كا©ف التسری

ỽ ꭍ̄أجزẇء 3.1 ¡رضي.ꭍقد ẇ مایكرفونҟẇ

ً¡ا "یعُرف ¢̄" ¢ أی ² وكا©ف التسر ẇا ¹ي Òلی̄ ỽتمثҟباخت ² ȑ ¨ ا Ɏ³ المایكرف ¹ع جھا Ɏب  µↂمꭍ ¢ ↂꭍى أو كا©ف التسر
É ² ȑ ↂꭍى ؛ا  ҟ²® یعم ¹يỽضخی£ ونهقҟ الذبذباتوالذÆ ب۷و ² ȑ § ا ꭍن صɎت التسری ²ة  ẇا« وỽرجمتھا Κن خلاǑ حرك̄  ال

ҟ³ التشغی ↂꭍى جھا ̧©ر  ¨الم ɎافɎ۷؛أو ا±كꭍ ¨ اةوỽتɎفر  Ɏمایكرفↂل º ẇنع̄ انهɎا ¹ي Κن مختↂف الشركات الم ² ȑ.
ً و ẇا السمع المیكانهیكی̄ لمب۷أخلافا ꭍ  ҟمꭍ Æالذ§ ↂیتطǑاẇỽبا©ر مع اΚ £ل̄ بھا جسɎصɎاسیر والقطع المɎالم ¨ ³ ¯ ف́ جھا

 ¨ Ɏالمایكرفҟ¹ي یعم ² ȑ ¹یↂꭍ̄ىا ² ¹عµ فỽ ¼Ɏسجیҟ أصɎات التسریبات ا± §ꭍن۷ و ↂꭍى التسری  ÆɎت¦ .الخط الذÆ ق۷ ی
ً و ¡ا ³أی ¡م جھا ¹ي  ی ² ȑ ¨ ا Ɏالمایكرف; ²»یسی̄ ز(مجΚ Á¦مǑɎ مع أ«اة ỽ¦ك£ ی۷وی̄¤لا̄¤ ΚكɎنهات  ٞ Κٞɍكروẇو¯جھ ҟ ال الأرض

ɍٞع ععص ٞ ɍخی£ )الاست¡ ¢ فیھا فↂترةوتالذبذبا¯ وح۷ة Âلكترونهی̄ لت Ɏ½ات ½یر المرɎصȑ ز(ا ٞ Ç. )الΚٞɍكرẇو¯جھ ꭍ̄ الرأ ¯ وسما

) ҟ ز الΚٞɍكرẇو¯ الأرض ٞ ٬ جھ ٞ ) : ɍAquaphon A 100كو۷
ز① ٞ Κٞɍكروẇو¯جھ ҟال ٞ معالأرض عص

ع ٞ ɍالاست(Ground microphone with carrying 
rod)

ҟالΚٞɍكرẇو¯② (Ground microphone)الأرض
③ٞ عٞعص ɍالاست(Test rod)
④٬ ٞ عٞ ɍالرأسس(Stereo headphones)
زشاح¯⑤ ٞ ҟالΚɍكروẇو¯جھ عٞدةمعالأرض ̄ ق الشح

(Charging station).
(Aquaphon)اكواẇو¯⑥
زلحɍل حزام⑦ ٞ  Triangel” carrying) الاكواẇو¯جھ

system)
ز⑧ ٞ (Microphone)الΚٞɍكرẇو¯جھ

²ات وقطع  ¨اكسسɎا Ɏ¹يالمایكرف ² ȑ º)ا º المستخ۷م في المشرو Ɏالن)

 : ٬ ٞ الɍكو۷
① ҟ Κٞɍكرẇو¯ أرض
② ǑΚدوΚ أداة تحكم
③ ٬ ɍضꞒم الصو
عǑٞ رأس ④ ɍس

¹ي ( ©ائع ا±ستخ۷ام في  ² ȑ ¨ ا Ɏمایكرفↂآخر ل º Ɏنه( ¨ الیابا

8

2

1
3

4
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1

3

4
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Aquaphon A 100  ل الΚم تشغ ٞ ۷ظ

ꭍن جا�زی̄ كȑف3.2 ¡جھزة ¤ستخدꭍẇھا في ҟẇمو£عتتأكد  ẇ

Ǒلجھاز Ǒی₢افتشغی̄ و. أ
 £قǑدخا ȑوصↂ¯ المجÁ أو المستشعرب́ ¹يا ²§ ³ في المدخҟ المناس لجھا

¨ ɎافɎكȑ .ا
²ق£   ҟ۷خΚ في Áالمج ¯ↂ1وص .

 º ²ة صỽɎی̄سما ꭍنɎỽ ۷صیÂ ҟ©ا ³ المجÁ بم۷خҟ كیبҟخ₢ی̄₢  جھا
.¨ ɎافɎكȑ ا

أو المس Áالمج º Ɏ² نه ɎھÓ ©̄ى ©اↂꭍ  µↂصیɎỽ £ỽ Æ³ تشعر الذ جھا
¨ ɎافɎكȑ .ا

  ن¦ ²یات القابↂ¯ لↂش ¦ن البطا ̧©ر نهسب̄ © Κ ² ɎھÓ ³ ↂꭍى ©ا©ة جھا
.¨ ɎافɎكȑ ا

  ҟبشك ¨ ɎافɎكȑ ³ ا º المجÁ أو المستشعر المɎصǑɎ بم۷خҟ جھا Ɏ۷ی۷ نه¦ ỽ
أوΚɎỽاỽیكي. 

 ǑɎصɎأو المستشعر الم Áالمج º Ɏنه É ¨  ꭍر ɎافɎكȑ ³ ا ↂꭍى ©ا̄© جھا
º المستشعر أو المجÁ بشكↂỽ ҟقا»ي Ɏ۷ی۷ نه¦ ỽ £ذا ل£ یتÂ̄رẇ ن بشكΚ ҟخت ªΚ

 ̄¨ ɎافɎ³ ا±ك Â ºلى قس£  یمكن ỽ¦۷ی۷® قبҟ جھا Ɏیرجى الرج )Æی۷و ҟبشك
.)Κن «لیҟ المستخ۷م3.1.1

 ҟصیɎỽ ۷نꭍ¨ Ɏالمایكرفȑ ³ ا ¨ ỽقɎمبجھا ɎافɎك É ȑخیر بعر ©ا̄© ا
Κ ºستỽ ÄɎر«« Ɏت المسمɎẇ ¨ .بال Ɏالمایكرف

  أو المستشعر Áالمج º Ɏى نهↂꭍ  ¨ ɎافɎكȑ ³ ا ꭍرض جھا ỽعتم۷ بیانهات ©ا̄© 
É بیانهات  المستخ۷م  ꭍر ¨ Κستع۷اً لب¥۷  ɎافɎكȑ ³ ا ¨ جھا Ɏو¬نا یك.

Ɏẇت التي ỽ£ التقاطھا Κن قبҟ المستشعر  Ç(ذبذبات ال ¹ي).القیا ² ȑ ا
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زٞ  لإ الجھ تشغΚل  ف  ٞ بإخراجΚق ɍ¯  كΚبلقم   ҟ الɍجس الأرض أو  ɍستشعر  ال
ز الأكواẇو¯ .  ٞ ɍدꞒل جھ

ٞ. ẇلی̄ Ǒختیار Ǒلҟجس أو Ǒلҟستشعر ȑǑرض
ل عدم تحدΚد ٞ ҟ ح ẇجسɍ۷وع الҟ ئٞ ҟ بشكل تȑق ز الأكواẇو¯أو الɍستشعر الأرض ٞ ل إذا  (ع۷د توصȑΚھ بɍدخل جھ ٞ عȑى سبΚل الɍث

 ¯ٞ ۷وعھ قدΚم) ɍΚẇك¯ تحدΚد₢ بشكل Κدوي.ك
  تواصل  اضغطɍ ى  بشكلȑرةزرالع ٞ ٞالذي یحɍل اش ɍز ال ٞ ̄ جھ Κكرẇو

ҟ زٞ الأالأرض كواẇو¯.الɍوجود عȑى وحدة جھ
ب ل  إقم  ٞ زٞ كΚبل  دخ جھ بɍدꞒل   ҟ الأرض الɍستشعر  أو  الɍجس 

شǑ وكذلك ت“<„Κظھر الرɍز؛الأكواẇو¯ ٞ ر الش ٞ Ǒɍ ظھر عȑى Κس ئٞ ق
ءٞ ɍ٬ المجسبأس الɍستشعرٞ ٬أو  ɍɍك¯ا ر�ال ٞ Κ۷تصف ٞاختɍ  ҟ ẇ

 Ǒٞش ل (؛ الش ٞ ) .M01عȑى سبΚل الɍث

  ىȑع لٞأزرار  اضغط  بΚالا۷تق ل  ٞ للا۷تق للأسفل  أو  ءٞ للأعȑى  ɍأس  ¯
ر ٞ ΚتꞒٞوقم ب Ǒعروضɍ٬ ال ٞ ٞ . المجس سب ۷ɍھ ٞ ۷ɍال

  ٬ ¡اضغط عȑى زر تضΚꞒم الصو الɍجس أو الɍستشعر ۷وعلعر
ر₢.  ٞ ΚتꞒالذي تم ا ҟ الأرض

ǑẇǑẇ٬ت تعẇی̄.ب ǑلشاشةǑ تباین
:ҟ ȑΚ ٞ ɍك Ǒٞش ٬ الش ɍΚك¯ تعدΚل اعدادا

ءٞة .أو السطوعاضغط بشكل ɍتواصل عȑى زر الاض
  ىȑل سطوعزاضغط عΚȑل إلى أسفل لتق ٞ شǑٞ .ر الا۷تق الش
ى زȑى اضغط عȑل إلى أع ٞ دة سطوعر الا۷تق ٞ Κلز. Ǒٞش الش

آلیة شحن Ǒلجھاز .ت
شح¯   ҟع۷د  الأرض الΚٞɍكرẇو¯  ز  ٞ ɍل جھ ٞ ك ھ ɍΚك¯  ẇإ۷؛بشكل 

ز  ٞ عɍ Ǒٞتواص12Ǒȑلɍدة تشغΚل الجھ كحد¢ أقصى. س

ز  لشح¯   ٞ شح¯  الجھ  Ǒحطɍ إلى  جٞ  إلى ۷HS1.2Aحت (ا۷ظر 
٬  التدرΚبǑΚ  الصورة ٞ ҟ الورش ẇ ٞ ɍΚ ҟك¯ استꞒداɍھ او الɍرẇقǑ ) الت

 .Ǒركبɍال ҟ ẇ ٞ حȑɍھ
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قبسɍ عȑى  الشح¯   Ǒحطɍ شح¯تحتوي  ɍدꞒل  كل  او   ҟ ẇ
۷ٞب:ج
~ɍ AC/DC M4, 100 – 240 Vحول- 
بل-  ٞ M4 for 12 VالɍركبǑك

  الشح¯  إبقم Ǒحطɍ ɍع  زٞ الأكواẇو¯ ثم قم بتوصȑΚھ  ف تشغΚل جھ ٞ Κق
  £ Κشح¯  بح ل  ٞ ɍلاستك  Ǒɍاللاز  ٬ الوحدا عدد   Ǒٞش الش عȑى  Κظھر 

ɍل. ٞ ز بشكل ك ٞ الجھ
  دةɍو¯ لẇز الأكوا ٞ ɍΚ5٬ك¯ تشغΚل جھ ٞ ع ٞ 5٬( س تسطΚع شح¯وحدا

لɍدة   ز  ٞ الجھ ٬)5تشغΚل  ٞ ع ٞ لǑس ٞ الح �ذ₢   ҟ ẇو جٞ¤  زٞ یحت جھ
3٬إلى الاكواẇو¯ %.100لΚكو¯ الشح¯ وحدا

عوا عدة  عȑى   ҟ ȑالفع التشغΚل   ٬ وق رΚ ǑΚعتɍد  ٞ البط عɍر  ɍثل  ɍل 
زٞ  جٞ جھ ءٞة ) ¤ وأΚضٞ¥ Κحت شǑٞ (درجǑ السطوع أو الاض ٬ الش واعدادا

إلى   ٬  4الاكواẇو¯  ٞ عٞ بشكل س شح۷ھ  لΚتم  أقصى  كحد 
ɍل ٞ ٬)8(ك . وحدا

¯وẇز الاكوا ٞ ل شح¯ جھ ٞ ɍ100(ع۷د اكت(%  Ǒٞش 8تظھر عȑى الش
 ٬ ҟ الرقم . وحدا وꞒΚتف

و¯  إبẇالاكوا ز  ٞ جھ ترك  حɍ ¯Κك۷ٞك  إلى  الشح¯   Ǒحطɍب ɍوصولا¥ 
.¦ الحاجǑ إلى استخداɍھ ɍرة أخر
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¯ٞ لٞك  اذا ك الأكواẇو¯ (أو حقΚبǑص۷دو§�۷ ز  ٞ ¤  )  A100لجھ
ٞ . /ɍΚك¯ شح۷ھ بداخȑھ �

بتقم بΚو¯  وصل كẇز الأكوا ٞ ɍع ɍحطǑ الشح¯ . ل أو سȑك ص۷دو§ جھ
  ل محولΚالقم بتوصAC/DC M4Κأو ك  Ǒركبɍبل الM4  قبسɍل ٞ ب

ҟ لɍحطǑ الشح¯.  أو الɍدꞒل الث۷ٞ
ٞ  .Ǒلشحن ǑلذǑت

لǑ عدم وضع   ٞ ҟ ح ẇز ٞ عدة محطǑ الشح¯  الاكواẇو¯جھ ٞ HS1.2Aعȑى ق
تشغΚل   ف  ٞ اΚق ز وع۷د  ٞ (تقومالجھ  ٬ ٞ Κر ٞ الداNIMH ǑΚȑꞒبط لشح¯  )  ٞ ب

ҟ . الذات

ҟل¯ Κدوم الشح¯ £ ست̈ 30لɍدة أكثر ɍ¯ الذات Κوم ¤بحΚ ٞز شǑ جھ ٞ ظھر ش
٬ الشح¯ =ت۷بΚھٞ¥ الأكواẇو¯ ¦.ویجب شح۷ھ0بأ¯ وحدا ɍرة أꞒر

٬ة Ǒلرأس.ث ) Ǒ)A100لاكوǑفون Ꞓҟ جھازتوΚی̄ سҟا
¯وẇالأكوا ز  ٞ جھ ل)Κ)A100حتوي   © ٞ Ꞓ دخلɍ وصǑȑ  عȑى 

٬ .)ɍ )speaker()1ضخم الصو
  لɍعΚ ھ والذيΚالت۷ب  ٬ را ٞ واش التسرΚب   ٬ أصوا تأكΚد  عȑى 

الꞒẇ¤₢ٞΚɍلال    ٬ ٞ تسرΚب ع¯  الكشف   ª الɍس  Κspeakerعɍل 
  ٞ ٬ »Κر الɍر»وب بھ ٬ وȑẇترة الأصوا لذلك  عȑى تضΚꞒم الصو

  ٬ ٞ التسرΚب  ٬ أصوا عٞ  ɍلس الرأس   ٬ ٞ عٞ ɍس استꞒدام   ¯ɍ بد  لا 
. ª بشكل أوض

٬ ٬ )Speaker(التبدΚل ɍ ¯ɍضꞒم الصو ٞ ع ٞ ɍإلى س
: )headphones(الرأس

  الرأس  ٬ ٞ ع ٞ ɍس  Ǒȑوص زٞ ادخل  جھ  ¯ɍ  ҟ الث۷ٞ الɍدخل   ҟ ẇ
٬  .الأ A100الاكواẇو¯ ɍر الذي سΚ¬دي إلى ẇصل ɍضꞒم الصو

ҟ و  ئٞ ٬تحولبشكل تȑق ٬ الرأس. الصو ٞ ع ٞ ɍإلى س

صلẇ ٬  ع۷د عǑ الرأس Κتحول الصو ٞ ɍس Ǒȑم وصΚꞒإلى وحدة تض
) ٬ ).Speakerالصو

¡رضي (3.3 ẇ مایكرفونҟẇ ¥ستخدام جھاẇ ¦ ات ҟẇمȑا100. Ǒ	A	Aquaphonتعȑ۷مات §و ) ۷ҟكↂف عن تسری̈

¹يمكن استخ۷ام یُ  ² ȑ ¨ ا Ɏلی̄وفقاً المیكروفÅǑاẇ ỽاسیرالمبا©راɎΚ ھاالمیا® معỽقا¦ ↂΚلی̄ ووÒ. الخط ǑɎى طↂꭍ المسح 
ẇاǑفیقɎم Κب۷أ ỽ±ىالمبا©راↂꭍوليȑ § Κن خلاÏǑالمسح ا Â ºلىیجا« نهقاط التسری ꭍنΚ ۷لاΚس̄ا±ستما  ¶ỽت الناɎẇ القطع ال

²ة Κعین̄ بوالع۷ا«ات Ɏل̄ بماسɎصɎ¹ي الم ² ȑ ¨ ا Ɏ³ المایكروف ẇا السمع التابع̄ لجھا ꭍ ẇꭍا السمع  ¦ҟوالتي ỽاستخ۷ام   ҟ¦ Κ
Ïلكترونهی̄ .بینما یقɎم  ↂꭍىꭍمΚҟب۷أا ꭍن أصɎات التسریباتاÅلی̄ الثانهی̄   Ñاقع̄البحɎقات في المساح̄ ال¦ↂبین القطع والم
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Κ̄۷۷صǑΚا ȑ Ɏل₢ الأرض Κفꭍرات الارضي مع Ɏصا اΚسمعاǑΚیكروف۷نجھاز�ذه اꭍΚقنی̄ وضع تǑↂꭍنỽوɎل₢ ҟ۷ẇ اΚخ
ȑ اǑΚیاه وملاحظ̄  ȑ̄في ذبذبات اΚص۷ت اǑΚضخǑ̄اꭍΚغیرات زمنی̄ محددة  Ɏل₢ ҟ۷ẇ خ من مع اقꭍراب الجھازفي كل نهق

م۷ضع اꭍΚسریب. 

Ǒٞلҟسح. أ یجاɍ ẇ₢اط Ǒلتسریب.لإȑǑول

٬ Ꞓ ¯ɍلال ɍسح ɍسح الكشف ع¯ ا ٞ سٞتخدام لتسرΚب ҟ ب ثǑȑٞ أول ɍɍ) ҟ ز الΚٞɍكرẇو¯ الأرض ٞ صǑ بجھ ٞ عٞ الخ ɍالاست ٞ عص
( ǑΚ۷ع الالكتروɍالس ٞ لعص

ز ٞ ٬ الرأس بɍدꞒل جھ ٞ ع ٞ ɍس Ǒȑل وصΚو¯قم بتوصẇالاكواA100.
لΚقم بتوص ًٞ ٞ السمعكΚبلأΚض ز الاكواẇو¯ )test rod(عص ٞ . A100بɍدꞒل جھ
 عɍالس ٞ سٞ الأولى .)test rod(ضع عص Κالق Ǒى ۷قطȑع
¯وẇزٞ الاكوا ̄ Ꞓلال الضغط عȑى   A100قم بتفعΚل جھ ɍو¯ أو الẇكرΚٞɍزر الgauntlet key قعΚ أسود ҟ ط ٞ (زر ɍط

ز الاكواẇو¯).  ٞ شǑٞ جھ ẇوق ش
سٞتخدامالɍسحعꞒǑΚȑɍلال-  ٞب عٞعص ɍالاست)test rod(ظھرΚزɍضخمرɍ٬ شǑٞ عȑىالصو زٞش . الاكواẇو¯جھ
٬ترددǑɍقΚتظھر-  شǑٞعȑىالصو . الاكواẇو¯ش
عɍΚٞك¯-  ɍ٬س Ꞓ٬لالɍ¯الصو ٞ ع ٞ ɍالرأسس .
ٞ�رةقǑɍΚالتشΚرɍسحالعꞒǑΚȑɍلال-  شǑٞعȑىكبΚربحجمالظ زٞش سǑٞقǑɍΚأقلإلىالاكواẇو¯جھ ɍҟق ẇ Ǒال۷قط

ǑΚٞل س اللاحق)(.الح ٞ Κالق ҟ ẇ Ǒعروضɍال ǑɍΚلق ٞ رǑ۷ٞ ب ɍق
لحجمالɍعروضǑالقǑɍΚتشΚرالɍسحعꞒǑΚȑɍلال-  ٞ ٬رددتأصغرإلىالصغΚرب طھتمصو ٞ ҟالتق ẇٞط بٞقǑال۷ق ҟ الس ẇو

ǑΚسحبداɍذ₢تكو¯ال�ǑɍΚرارومع. 0القɍلالاست ٞ شǑٞتستɍرأخرىإلى۷قطɍǑ¯بلا۷تق ٬ترددبعرضالش الصو
ҟ ẇٞط بٞقǑال۷ق . الس

ٞء ز الاكواẇو¯ لإلغ ٞ لضغط عȑى زر A100تفعΚل جھ ٞ الΚٞɍكرẇو¯ ɍرة أꞒرى. أو زر  gauntletقم ب
 -  ҟ ẇ ز ٞ بǑٞ جھ لٞ عدم استج A100   ҟالاكواẇو¯  ح ف  التفعΚل ẇھذا Κع۷ ٞ قد   gauntletأ¯ وظΚفǑ زر اللعǑΚȑɍ اΚق

٬ (Κرجى الرجوع إلى قسم   وٞلɍ Ǒرة أꞒرىɍ¯ دلΚل الɍستꞒدم 4.8تغΚر . )، قم بتكرار المح
السمع ٞ بقǑ .ضع عص ٞ ٬ الس لǑΚٞ واستɍر بت۷فΚذ الꞒطوا عȑى ال۷قطǑ الت

٬ Ǒ ترددɍΚقتظھر-  بٞقǑ الصو ҟ ال۷قطǑ الس ẇ . Ǒ۷ر ٞ شǑ وذلك لغرض الɍق ٞ بحجم صغΚر عȑى الش
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٬لى طو̄ Ǒلخط Ǒلتسریبتحẇیɍ ẇ₢طة أΚوǑترẇΚ.ب ٬ن طریق ت۷ɍیذ Ǒلҟسح 
ҟ عȑى الأرض¡  ز الΚٞɍكرẇو¯ الأرض ٞ كΚف ۷ضع جھ

ҟ ز الΚٞɍكرẇو¯ الأرض ٞ ستꞒدام جھ ٞ ٬ التسرΚب ب ٞ السمعرصد أصوا مع عص
بلقم بوصلΚز اك ٞ ٞ السمعجھ ҟ مع عص ز الاكواẇو¯ لΚٞɍكرẇو¯ الأرض ٞ .A100بɍدꞒل جھ
 .ى الأرضȑع ҟ ضع وحدة الΚٞɍكرẇو¯ الأرض
  ٞز ҟ أسود Κقع Ꞓ ¯ɍgauntlet keyلال الضغط عȑى زر الΚٞɍكرẇو¯ أو ال A100الاكواẇو¯قم بتفعΚل جھ ط ٞ (زر ɍط

ز الاكواẇو¯).  ٞ شǑٞ جھ ẇوق ش

  Ǒٞع ɍس
الرأس 

 ̄ ز الأكواẇو ٞ جھ

الΚٞɍكرẇو¯  
 ҟ الأرض
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زٞ الاكوافون .-  Κظھر رمز مضخم الصوت على شاشǑ جھ
ҟ النهقطة الحالیǑ تظھر قیمǑ تردد الصوت -  ẇ .¯وẇالاكوا Ǒٞش عȑى ش
عٞ الصوت Ꞓ ¯ɍلال سماعات -  الرأس. یمك¯ سم
ٞقǑɍΚ أصغرتظھرمسحꞒلال عملǑΚ ال-  تردد تم قیاسھ
 - ǑΚة الأولɍΚوتكون الق ¯ɍΚى الجانهب الأȑعلى الشاشة بحجم صغیر ع Ǒبٞق ط الس ٞ ҟ النهق ẇ تردد الصوت Ǒ0تظھر قیم.
 -.Ǒي النهقاط السابقẇ بعرض تردد الصوت Ǒش ٞ ل من نهقطǑ إلى أꞒرى تستمر الش ٞ ومع الاستمرار بلانهتق

زٞ الاكوافون لإلغاء أو زر الΚٞɍكرẇو¯ ɍرة أꞒرى.  gauntletقم بالضغط على زر A100تفعیل جھ
زٞ -  بǑ جھ ٞ ٞل عدم استج ҟ ح ẇ  ¯الاكوافوA100 زر ال Ǒأن وظیف ҟ قد   gauntletلعملیǑ ایقاف  التفعΚل فھذا Κعنه

٬ (Κرجى الرجوع إلى قسم   رى. ɍن دلیل المستخدم )، قم بتكرار المحاولة ɍرة أخ4.8تغΚر

  . Ǒٞبق ٬ الس ٞلǑΚ واستɍر بت۷فΚذ الꞒطوا ٞ السɍع عȑى ال۷قطǑ الت ɍ ҟع عص ٞز الΚٞɍكرẇو¯ الأرض ضع جھ
 - . Ǒ۷ٞر شǑٞ وذلك لغرض الɍق ٞبقǑ بحجم صغΚر عȑى الش ҟ ال۷قطǑ الس ẇ ٬ تظھر قǑɍΚ تردد الصو
  قطع الماسورةɍ أو Ǒسح المنهطقɍ ҟ ẇ السمع ٞ ɍ ҟع عص ɍیٞكرفو¯ الأرض ɍحتمل وجود تسریب   استمر باستخدام جھاز ال ال

.بھ

. ↂمایكرفون الأرضي مع عصا اↂسمعꭍلیة استخدا₢ ẇھاز اتوضیح 3.4

¦ تسری¢ات اǑΚیاهاǑΚ£دات اǑΚسꭍخدم̄ في ¡عمال الكشف عن  یعꭍبر جھاز المایكرفون الأرضي مع عصا السمع من ¡كثر   § انه بحی
رصد الأصوات Ɏن ẇریق المس» عل₢ ҟ۷ẇ الخط .في اǑΚس» الأوΚي لتحدید نهقاط التسرب ª© في یسꭍخدم

ٞ السمعرصد أصوات التسریب باستخدام جھاز المایكرفو¯ الأرضي ɍع عص
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- ا۷ǑΚاضیع اΚسابق̄ م¢د¡ ǑɎل جھاز اǑΚایكرف۷ن الأرضي . Κند الاوب®یجازوقد تناوɎ  تردد ҟسرب ی¯داد م£دꭍΚا ȑ̄ قꭍراب من نهق
° صحی» وتاΚص۷ Κ²ȑ̄₢ ¡قص₢ حد± مǑكنتردد ص۷ت اꭍΚسربصل قیǑ̄ت ب¥كل مꭍصاɎد واΚ£ك ̄ تسریبɎند ¡قرب نهق محǑꭍل

. في اǑΚكان

³ تحسین ادارة خدمات اǑΚیاه في بلدی̄  ꭍ́خدا¨ اǑΚایكرف۷ن الأرضي خلاҟ م¥رو جنین. مثاɎ ҟل₢ ا

¤ Ɏن اꭍΚسرب  مس»  مخرجات  ونهظرا· ª¶ꭍΚیر ا۷ↂΚضاµ اΚخارجی̄ Ɏل₢ كفاµة ꭍ́خدا¨ جھاز اǑΚایكرف۷ن الأرضي فاΚك¥ Ǒن الأفↂل تنفیذه با
´اɎات اΚلیل .  في 

)Sound	Pseudo–اↂوقایة من ǑأثΚر الأصوات اɎↂارΚẇة ( أصوات مشابҟة ↂصوت اↂتسریب 3.5

  µق¢ل بد § ¦ لابد من اꭍΚری ¤ Ɏن اꭍΚسری¢ات وɎلی ¸ Ɏل₢ مخرجات مس» اΚك¥ ↂΚرات اꭍك̄ في ف¢¥Κا ẇ۷ȑ ª¹ر ص۷ت تدف¬ اǑΚیاه في خ ی
  .ẇ۷ȑ تنفیذ اǑΚس» ǑΚراɎاة اǑΚلابسات اΚناجɎ Ǒ̄ن جریان اǑΚیاه في اΚخ

¤ Ɏن اꭍΚسریب ỽیق۷¨ اǑΚساح۷ن بꭍسجیل جǑیع الأص۷ات اǑΚكꭍ¥ف̄ Ɏل₢ ¡نهھا ص۷ت تسریب محǑꭍل. وقد تǑↂꭍن    خلاҟ تنفیذ مس» اΚك¥
« اǑꭍΚیی¯ بین  pseudoالأص۷ات اºǑΚسجل̄ Ɏل₢ اص۷ات م¥ابھ̄ Κص۷ت اꭍΚسریب ( ª¡ Ǒ̄́ناµ اǑΚس». یحꭍا )  واꭍΚي بدور�ا تº¥¼كل Ɏق̄¢ حا

خ¢رة میدانهی̄ ك¢یرة. Κ²₢اΚ¯ا½ف̄ ¡ص۷ات اꭍΚسرب اΚحقیقی̄ و

ȑ بینھا وبین ص۷ت اꭍΚسرب اΚحقیقي  فیǑا یلي ¡مثل̄ نه۷Ǒذجی̄  یǑكن اΚخل

صوت ẇریان ΚǑار اↂمΚاه داخل اɎↂط..أ
  ȑ ° اΚ¢۷اب̄ (ی اɎند مروره بثن ¡وینɎ  ¾ꭍن حرك̄ تیار اǑΚیاه داخل الخ ¤   Gate Valveا أجھ¯ة تنظی© اꭍΚدف¬ مثل مح¢ ȑ  ) و مخف اↂΚغ

)PRV  (¡ و)نقاصاتΚاreducers() ̄۷اب¢Κا °  ỽGate ذبذبات ص۷تی̄ قری¢̄· من ص۷ت اꭍΚسرب ت¯داد ب¢£د اǑΚساف̄ . ففي حاɎ ҟد¨ فꭍ» مح¢
Valve ỽب¥كل± كامل (   ¿ تدف¬ اǑΚیاه مº¥ابھا· Κص۷ت اꭍΚسرب ΚỽذÂΚ من  اↂΚرورÁ تنفیذ مس» اꭍΚسرب  Ɏند À²لا فꭍ»  ¡ویك۷ن ص۷ت 

° Ã¢ك̄ اǑΚیاه  ǑɎلی̄ اǑΚس» اΚسǑ£ي. ب¥كل± كامل لأن �ذه الأص۷ات تº¥كل Ɏا½قا· في محاب
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صوت اↂدارةِ اↂكҟربائΚة مثل اↂصوت اↂناǑج عن كوابل اↂكҟرباء. . ب
¦ الأصوات   ´ریان الꭍیار الكھربا½ي  في الكوابل  ویقصد ب - الأرض  و اǑΚح۷لات ا۷ǑΚج۷دةɎ Äل₢ ¡ǑɎدة اΚكھرباµ و  اΚممددةاΚناتج̄ Ɏن  تح

 ÄارةÃÅمع ا . ¸ Κ²... نهارةÅدة اǑɎ¡₢Κ² یدΚ۷ل₢ تɎ لǑ£ا ت� ºكرÄساب¬ ذΚیصل ¡ن الأم۷ر ا Æ أكثر  نهꭍیج̄ التیار  ¡و�یرت¯ Κ²300₢تردد±  منخف
اΚحثي والا�ꭍ¯از. 

صوت Ǒعبئة خزانهات اↂمشتركΚن باↂمΚاه. . ت
. اꭍΚسربیꭍ¥ابھ صوت ت£¢Ç¯ خ¯انهات الم¥ꭍركین باǑΚیاه مع صوت .

¡ اↂصحي . ث ¢ مΚاه اↂصر صوت Ǒدف
وعلیھ من اΚصعب الǑꭍیی¯ یǑꭍاªل صوت تدفق میاه الصرف اΚصحي(بما في ذÂΚ ص۷ت اǑΚیاه التي تصب في اǑΚنا�ل) مع ص۷ت التسرب  

بینھما. 

.صوت المركبات على الطر¤.£
¦ ص۷تا· انهꭍقاΚیا· (یꭍǑد Κفꭍرة± وجی¯ة± من اΚ¯من) ỽ ومن اΚسھل تǑیی¯ه ỽ نهظرا· ꭍÄΚ¼غیºر حج© اΚص۷ت ب¥ ¤ ص۷ت ت¥غیل اΚسیارات ب¶نه É۷صºیر یÀ ±كل

منꭍظ© . ومع ذÌ ÂΚ ف®ن ص۷ت احꭍكاË اẇارت اǑΚرك¢ات قد یÉحÊҟ۷Ê دون اΚقدرة Ɏل₢ تحدید ص۷ت اꭍΚسریب.  

¨. .¨ صوت اↂریا
  ¤ Í تΚ۷د ص۷تا· م¥ابھا· Κص۷ت اꭍΚسریب ویص¢» Ɏادة· ما یخꭍل ´رɎ̄ اΚریا Í منخفↂ¯ اΚسرɎ Ɏ̄ن ص۷ت اꭍΚسریب Κكن زیادة  ص۷ت اΚریا

. من الصعب الǑꭍیی¯ بین كلا�ما

۷اء اↂمدینة . .© ۷و
È ب۷ↂضاµ اǑΚدین̄  ỽ مثل الأص۷ات اΚناتج̄ Ɏن  ¤ و¡ص۷ات  تǑↂꭍن  اΚ£دید من الأص۷ات اꭍΚي تꭍحد فیǑا بینھا ꭍΚك۷ین ما ی£ºر ¡جھ¯ة اꭍΚكیی

حرك̄ اΚسیارات  .ف¢اتحاد الأص۷ات اǑΚذك۷رة یꭍك۷ن ص۷تا م¥ابھا Κص۷ت اꭍΚسریب. 

¤ ¢من اↂشركة اↂمصنعA100دلیل استɎدام جھاز الاكوافون  ªǑ ارفا بحیث یغطي اↂدلΚل كافة الجوانهب المتعلقة .  1ة كمرف
التي قد تصیب الأجھزة ¶كµΚیة اصلاحھا. بما في ↂ²ك الأعطال المحتملةبالمعدات 



¯Κ۷دیة جȑفي ب ₢Κٞدمات المꞒ ادارة ¯Κمشروع تحس

دلΚل استخدام أجھزة ومعدات الكشف عن التسرب. Page  15 

. )Locator	Pipe	Metallic( ا۷ǑΚاسیراΚفصل الرابع . جھاز تحدید م۷قع 

مقدمة4.1

ز تحدΚد موقع المواسΚر ٞ ҟ دا¢رة المΚٞ₢ والصرف الصحي المتوفر۷وع جھ ẇ)و�C.Scope MXL4 ۷وضح أدɍ و� ٞ ɍك ( .₢ٞ

(اǑΚرسل) مولد الإشارةجھاز (اǑΚسꭍقبل) ¡داة تحدید الموقع
Κ³ جھاز تحدید موقع ا È الصحي خطẇ۷نهو بلدی̄ جنینÎالمسꭍخدم في  دا½رة اǑΚیاه واΚصر

الممدة تحت الأرض.مواقع خẇ۷ȑ الخدمات على تحدید ی£Ǒل �ذا اΚجھاز

مكونهات ҟẇاز تحدید موقع المواسیر .4.2

´ل اÅشارة) : جزأیناΚجھاز بشكل أساسي من یتكون. مستق¢ل الإÃارة). (وأداة تحدید الموقع ا۷ǑΚلد (مر
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´ل-اÃÅارة م۷لدومكونهات جھازقطع ) C.Scope MXL4(اΚمر

) C.Scope MXL4مستق¢ل اÃÅارة (-¡داة تحدید الموقع
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. )P,R,T,A(أ¶ضاع تشغیل أداة تحدید الموقع 4.3

¸ر اↂ¥اقة .أ ) P(وضع مؤ
الطاق̄ Ã¹ر  م وضع  اختیار  تحدید  )P(عند  أداة  Ɏل₢  قع ۷Ǒالتعمل 

´تقبال اÃÅارات ẇ۷ȑاΚكھربائی̄ا ³  .اꭍǑΚدفق̄ في الخ ویسري �ذا النو
- الأرضالكھرباء اΚفي جمیع كوابلمن اÃÅارات   Ɏل₢ اΚرǑ  ©Àمدة تح
¦ لا یمكن £Æ منھاتحدید  من أنه الإشارات الكھربائی̄ قد تꭍدف¬  و.  م۷اقع ب

  ҟ۷ẇ ₢لɎ ا·ↂوأنهابیب  مثل الغازوتمدیدات الخدمات الأخرىكوابلال¡ی
.الاتصالات والأسوار المعدنهی̄ ومسارات السكك اΚحدیدی̄وابلالمیاه وك 

ایجاد وتتمثل ¡وجھ القص۷ر Ɏند تف£یل وضع الطاق̄ بعدم قدرتنا على
ع Ɏدا عن قص۷ر �ذا الوضỽجمیع الكوابل اΚحامل̄ للتیار الكھربائي

´یر المدفون̄ه Ɏلى ǑɎ¬م۷اقعɎلى تحدید ¨.3منأكثرا۷ǑΚا
´³ظة:   الطاقة»باↂعادةم مؤشر  وضع  اختیار  موقع )P(یتم  ↂتحدید 

المیاه.مواسیر 

)R(أو الاتصالاتاↂرادیو¶ضع موẇات.ب
برصد Ã²ارات تق۷¨ ¡داة تحدید ا۷ǑΚقع  R( Ì(الرادیووضع موجاتعند اخꭍیار¡ما  

ҟرساÅنبعث̄اǑرادی۷.  مختلفمنالΚا اÃÅارات Ɏ¢ر بحیث  أجھزة  �ذه  تꭍدف¬ 
¯اǑΚعدنهی Ǒواسیرالأقل مقاوم̄ مثل الẇ۷الخط مسارات  الأرض وتمیل Κ²₢ اتباع  

یǑكن ÀاΚ¢·ا  و.  ¯اǑΚدفونه  Ì �ذا   Ðیحد ȑتحدید  Ɏندما  الخ اموقع   Á¡) ۷رة´ Κما
.Ɏلى أداة تحدید الموقع)R(من خلال تفعیل وضع اÃارات الرادیو )¯اǑΚ£دنهی

¡و كوابل خẇ۷ȑالꭍǑدفقة  في اΚرادی۷موجاتتحدیدفقطوبالعادة یǑكن
¨ كحد± ¡قص₢. Ɏ2لى ǑɎ¬ الخدمات اǑΚدف۷نهة 

) AS((المس¯ العام)المسح الك§يوضع .ت
ا۷ǑΚقعÌ تق۷¨ ¡داة )ASأما عند اخꭍیار وضع اǑΚسح الكلي ( ومن  .  واسع  ضمن نهطاقا۷ǑΚجودة  اΚتردداتبتحدید كاف̄  تحدید 

ȑ أداة تحدید ا۷ǑΚقع ( المستقبل)الممكن أن   وتكون  ۷ỽن̄ه  ¡و كوابل اΚخدمات اǑΚدفاǑΚعدنهی̄مꭍدفق̄ في اΚخطوطأخرىإشاراتتلتق
³ البحث ¯اΚخاص اتخار« نهطاق الꭍردد�ذه الإشارات È علیھا بأوضا .)P,R,T,AS(اꭍǑΚعار



¯Κ۷ج ǑΚدȑب ҟ ẇ ₢ٞΚɍ ٬ ال ٞ ɍدꞒ ادارة ¯Κشروع تحسɍ

٬ الكشف ع¯ التسرب. دلΚل استꞒدام أجھزة وɍعدا Page  18 

§اΚویꭍǑاز ¦  ب)ASاǑΚس» اΚكلي (وضعتف£یلɎند  اǑΚنفذ  ¢ح بحثا·  ك۷نه
¦ یǑكنÃÌاملا·  Κن خلاǑفΚوتحدید ا ẇقاꭍΚوجاتاǑ  ̄لفꭍمخΚبا اÅضاف¯  ₢Κ²

Åارات  اÃ) ȑاق̄  Κا Ã¹ر  م  ³ ت¥غیل ¡وضا اꭍΚقاẇھا Ɏند   ©ꭍی و PاꭍΚي   (
). T)و مΚ۷د اÃÅارة (RاΚرادی۷(موجات

´تخدا¨ وضع اǑΚس» اΚكلي(و¡یↂا·   ꭍΚ¶كید دق̄  ẇỽریق̄· ف£اAS(  Κ̄ی£د ا
´یر اǑΚ£دنهی̄ اǑΚحددة   ẇ۷ȑ ¡و ا۷ǑΚا ́¢¬ م۷اقع اΚخ وم۷اقع اΚك۷ابل اꭍΚي 

´تخدا¨   ا ومΚ۷د تحدید�ا Ɏند  اΚرادی۷  واÃارات  ȑاق̄  Κا Ã¹ر  م  ³ ¡وضا
اÃÅارة.

:)Κ)ASكليااǑΚس»وضعɎی۷ب

 -Åا اΚق۷ی̄  قدرة  Ã   ȑارات  اΚخ في  اΚخلاҟ  اꭍǑΚدفق̄  Ǒس» وضع 
ẇ۷ȑ اΚاꭍǑΚدفق̄ في  Ãارات اↂΚ£یف̄  Ɏل₢ حجب اAS(ÅاΚكلي( خ

.ك۷ابل اΚمجاورةاΚو ¡
³ مصدر اÃÅارة ص£۷ب̄ -  § اǑΚس» اΚكلي (تحدید  نه۷ AS¡ ȑفي بح § یǑكن تحدید م۷قع الخ ỽ  (.ȑ بحی و اΚكابل فق
ȑ ¡و اΚكابل اǑΚدف۷ن بناɎ ·µل₢ -  ´تخدا¨ وضع اǑΚس» اΚكلي(لا یǑكن تحدید ǑɎ¬ اΚخ AS(ȑق۷ة اÃÅارة اΚمحددة خلاҟ ا .فق
وضع  -  ꭍ́خدا¨  ا یǑكن لأداة تحدید  ASاǑΚس» اΚكلي(Ɏادة· Ɏند  في  ꭍ́ق¢اҟاا۷ǑΚقع)  ȑاÃÅارات اꭍǑΚدفق̄  ¡و الخدماتẇ۷خ

 ¬ǑɎ ₢لɎ دف۷ن̄هǑΚك۷ابل اΚكحد ¡قص₢.2ا ¨
اΚك(ҟ۷ẇ)كان  ²ذا  -  ȑ ¡و  قصیرا·ỽ  یالخ تحدید  ¢ل  اꭍΚقاẇ ¡و  اΚص£ب  من  یك۷ن 

 . ¦ Κدفق̄ خلاꭍǑΚارات اÃÅا

۷ع .ث ¸ارة (¶ ). Tموↂد ا«
ꭍ́خداما·   § الأكثر ا ´ل۷ب اΚ¢ح ẇ۷ȑو�۷ ¡ .ف£ند اǑΚ£دنهی̄ اǑΚدف۷ن̄ه  ꭍΚحدید م۷اقع اΚخ

ꭍ́ق¢اTҟمΚ۷د اÃÅارة(وضع  تف£یل   ´لھا اꭍΚي یراÃÅارات  )Ìتق۷¨ ¡داة تحدید ا۷ǑΚقع با
ȑھااÃÅارة ¡ومΚ۷د  ° یلꭍق .¡داة تحدید ا۷ǑΚقعمج

  ÂΚارةی۷فر  كذÃÅد اΚ۷جھاز م)signal generator(´ اҟ اÃÅارات ẇریق̄ Åر
اǑΚ£دنهی̄  اǑΚ£روف̄ ´یر  ا۷ǑΚا  ҟ۷ẇ ₢لɎ ̄دفقꭍǑΚب£د وا فیǑا  تحدید�ا  یǑكن  ỽواꭍΚي 

ȑ̄ ¡داة تحدید ا۷ǑΚقع ´ تحدید وت£قب م۷قع  اÃÅارات یǑكن  Ǒن خلاҟ تحدید �ذهف.ب۷ا
ẇ۷ȑ واΚك۷ابل اΚحامل̄ Κھذه اÃÅارات . ومسارات الخ

ẇ۷ȑ اǑΚدف۷ن̄ه .) من  Signal Generatorو¡یↂا· یǑكننا جھاز مΚ۷د اÃÅارة ( . تحدید وت£قب م۷اقع ومسارات ¡Àلب ¡و جǑیع الخ
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اÃÅارة مΚ۷د  جھاز  ꭍ́خدا¨  لا ر½یسیꭍان  ẇریقꭍان   ÂΚوضع �نا في 
)Signal Generator(دف۷ن̄ه : تحدید م۷اǑΚا ẇ۷ȑ قع اΚخ

  :رÃا¢ǑΚا  ҟارةالاتصاÃÅا مΚ۷د  جھاز  وصل   ҟخلا  Signal(من 
generator(ر معÃب¥كل م¢اȑ È من الخ µ̄ اǑΚك۷¥ ȑ̄ الج ´ ب۷ا
-قطع¡و ¡حد  كی¢ل ا۷ꭍΚصیل ȑھا مع  اꭍΚث¢ی جھاز مΚ۷د اꭍΚي یǑكن رب

ȑ ¡واΚاÃÅارة مثل Ǒȑراب -ملاق .اꭍΚث¢ی

§ الح اÃÅارة :  )Induction(م¢د¡  مΚ۷د  جھاز  ی£Ǒل 
)Signal Generator  ₢لɎ اÃÅارات )  ȑاب  ꭍ́ق ا

´لكي اꭍǑΚدفق̄   لا ب¥كل  اǑΚدف۷ن̄ه  اǑΚ£دنهی̄   ẇ۷ȑ الخ  ҟخلا
  ₢Κ² ̄حاجΚالادون ا.ȑ تصاҟ اǑΚ¢اÃر مع الخ

ỽتɎدام أداة Ǒحدید اↂموقع( 4.4 .)locatorا

اↂب¥اریات .أ
´یر  حدید م۷اقت¥غیل ¡داة تیǑكن ´تخدا¨  ع ا۷ǑΚا ȑاریات8من خلاҟ ا ȑاریات  ¡و)standard alkaline(قل۷ی̄ب ) NiMH(ب

).LR6اΚقابل̄ ɎÅادة اΚشحن حج© (

¼ ب¥اریات  .أداة Ǒحدید اↂموقعفح
Ɏ Èن ẇری¬)locator(ا۷ǑΚقع¡داة تحدید ق© بꭍ¥غیل  Ɏ ȑل₢ زر اÅیقا ید الأداة .في الجانهب اΚسفلي منواꭍΚ¥غیل اǑΚوج۷د اↂΚغ
³ وواض»ص۷ت ¡داة تحدید ا۷ǑΚقع صدریجب ¡ن ت ۷Ǒانهی̄ واحدةمسª دةǑΚ § ȑاری̄ ª© اΚص۷تیدҟبحی ¢Κشحن ا Ñ Ɏل₢ فح

تظھر ÃاÃ̄ اΚ£رض Ɏل₢ الأداة . 

ȑارتحق¬ من ¢Κحن اÃ Ï ۷ꭍر مسÃ¹ ´فل  م Ï من ¡ ی̄ ا۷ǑΚج۷د في اΚ¯اوی̄ اΚیسر
. Ã̄ا¥Κاری²̄ذا كااȑ ¢Κا - Ã¹ر اΚ¥حن  ¡و كانفارÀ̄نه �ناË وحدة واحدة في م

ȑاری̄ ¡و اɎادة شحنھا   ¢Κا  ҟدا¢ꭍ́ ا  ÂلیɎ فیجب  ẇ۷ȑ بتحدید م۷اقع خ  µد¢Κا ق¢ل 
.اǑΚیاه

.¥اریات أداة Ǒحدید اↂموقع ΚΚ®Ǒر ب
 ©اتقẇلقاΚبدفع ا¿ ȑاریات .¡و حجرةاΚ£ل۷ی̄ واΚسفلی̄  Κ²₢ الخلف حꭍ₢ تǑꭍكن من فꭍ»  باب صندو ¢Κا
دداɎ) ̄یΚاریات الحاȑ ¢Κمن8خر« ا ( ¿ ´ỽاΚصندو ȑاریات جدیدة ¡و ق© بوق© با .Ɏادة Ãحنھا®ꭍ¢داΚھا ب¢
اȑ ¢Κل₢ وضع اɎ Ò ȑریق̄ اΚصحیح̄ وب¥كل یلا½© الأماكن اǑΚخصص¯ Κھااحر Κجدیدة باΚاریاتحامفي ریات اȑ ¢Κل ا .
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Κ̄ ۷ ȑارǑا ۷ معفي ҟẇصنỽوق مع ẇلحرص على ملامسة أꭍΚاↂتبẇỽل Ɏام₢ ҟẇب ȑارǑا ȑاب ẇỽҟẇخلیة ҟحجرة  ȑاب حام₢ ҟẇب Κلأẇ
۷.أو ȑارǑا صنỽوق ҟẇب

 . ̄شك₢ محكꭍ ۷ ȑارǑا ẇغلق ꭍاب صنỽوق ҟẇب

¯.Κ۷ط)Ǒقȑمҟẇ ₢Κ₢حɎ ةẇỽأ ↂمꭍ . )locatorقة 

-  ỽǑỽتح أدẇة  عمودي  ҟẇموقع عنↂẇ ỽتخẇỽم  تجنب Ɏم₢ ẇلأدẇة ꭍشك₢  )ꭍ90زẇوǑة(Κائ̄  یجب Ɏملھا ꭍشك₢  أو  ؛وأǑضاً Ǒجب  مائ₢ 
صوتي. تح¡Ǒر ẇشارة ↂتصỽر ẇلأدẇة ؛  ꭍاҟشك₢ ҟẇصحیح ỽم حم₢ أدẇة تحҟẇ ỽǑỽموقعوفي حال ع؛متأرجح

ف وتشغΚلΚجب عΚȑك استꞒدام- ٞ ɍستɍر عȑى زر اΚق ɍ¯  اصبعك الأوسط لȑضغط بشكل   ҟ ȑلجزء السف ٞ د)  الΚالأداة (ɍوجود ب
 ٞ رة أو Ꞓفضھ ٞ دة شدة تردد الإش ٞ Κلتحكم بز Ǒٞب ̄ Ꞓلال عجǑȑ التحكمواستꞒدام اصبع السب ɍ٬ سǑΚٞ الصو .بحس

. أو ҟẇماسȑرةɎح₢Κ₢ مȑقҟẇ Ǒخطعملیة.ت
ȑ أو ҟẇماↂورة   Ɏح₢Κ₢  -2،أو ҟẇكẇȑبȑ  ↂطҟẇبحث عن ẇلإشارẇت ҟẇمت₢فقة في ҟẇخط-1£لا£ة مرɎẇ₢ :  تتضم¢ عملیة تحỽǑỽ موΚع ҟẇخ

Ǒقȑخطمҟẇ رة أوȑماسҟẇ،3-.خطҟẇ تعقب مسار

ꭍلة ҟẇبحث ¤: :م۷ ۷ تن¥ی¡ مرɎلة ҟẇبح ẇوȑ خ
¦ع.. 1 .ҟẇمرẇد ↂẇتخẇỽم¨)AS/T/P/R(تش§ی₢ أدẇة تحҟẇ ỽǑỽموقعẇختار و
2 .ẇ  موجودҟẇ ₢تش§یҟẇا© وªǑ«ẇ على ¬ر  ȑ ẇ ỽǑلأدẇة في ẇلجا-ب ҟẇس¥لي م¢¦§

مستمر® ȑ وꭍشك₢  ↂلأوẇ ¯°صبẇ ةȑ ↂẇوꭍجب أ± تǑرỽموقعصҟẇ ỽǑỽة تحẇأد
  ۷ ¦حصو ẇ² وو ȑارǑة ̄£ ҟمỽة £ا-یة وỽɎẇةمسمو ³ شح¢ ҟẇب ỽǑل على فح

على ẇلأدẇة   ´ شاشة ҟẇ°ر شح¢ ҟ¶ ỽ°ꭍ¯  .تµھر   · م¸شر مستو  ³ ꭍ Κ̄فح
 . ۷ ȑارǑا ¹زǑة ҟẇب ȑارǑة ҟلتأكỽ من جا ҟẇب

صحΚح  غΚر صحΚح  
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º عجلة ҟẇتحكم . 3 ҟẇساعة .عقارب ¼لى أقصى درجة و باتجا« ẇ»شارة ꭍحساↂیة Ɏر

¤-¥¡ عملیة.  4 ҟẇ ȑشبكيع¢ ẇشار۷ẇ التردد ꭍاتباع  البح ¦حҟẇنم في ẇلمو
مع ҟẇҟẇرẇ ¯ↂلبیا-ي. ȑيء  ꭍ ₢بشك بالمشي   ¯Κئم  حرصوẇỽҟẇ أداة على Ɏمل 
.بشك₢ عمودي تحỽǑỽ الموقع

أدẇة تحدª ỽǑومتردد، ↂتكلما اقترꭍ¾ من ẇلمنطªة ẇلتي توجد بھا ¼شارة. 5
² وإظھار اشارةالموقع مرئیة على ҟẇشاشة.بإصدار صوت مسمو

مر في المشي حتى Ǒختفي صوت ҟẇتردد  وÁẇشارة المرئیة عن الشاشة ↂẇت. 6

ꭍلة   أو الخطموقǑتحدΚ₢  م۷ مصدر¹ا فكلما ẇ¬دẇدت شدة تردد ẇ»شارة كلما  تردد اشارة  عند ҟẇتقاҟẇ:  Âماسورة   ỽǑتحد علیك 
 ¾ꭍھا .اقتر°Κم¢ مو

 .¯Κ۷ا Ǒأ ȑع الماسورɍǑ₢ ٬دید Ꞓ طواتΚ
أداة تحدҟẇ ỽǑموقع بشك₢ عمودي  . 1 ® £¯ ẇحرص على حمل 

التردد منھا   ¤ ẇشارة  تنب° في حدود ҟẇمنطقة ẇلتي  . امشي 
Ã  ازدیاد قوة تردد ẇلإشارة على  عند ملاµɎة م¸شر ªҟẇیا

تردد ẇ»شارة ꭍاستخدام عجلة ẇلتحكمتوÄΚ وΚل₢ من شỽة  
.ẇلمسحمتاꭍ°ةقبل بحساسیة الصوت

ȑاق ↂẇتجاꭍة محỽد ҟẇموΚع  Åҟشارة  . 2 - ³ عنỽ تªلی₢ شỽة  Ǒتªل
وعنهد تمریر تقلیل شدة التردد  فبمجرد  مجردفبالتردد ؛  

الꞒط  د مجس أداة محد ٞشǑ  الموقع ẇوق  عȑى الش ستظھر 
Ǒتردد عالی ǑɍΚ؛ق  Ǒٞش ع۷د ظھور أعȑى قǑɍΚ تردد عȑى الش

شٞرة ҟ أ۷ك تسΚر فوق الꞒط ɍب .فھذا یع۷

¯ أدẇة تحدẇ ỽǑلموΚع فوق ҟẇنقطة ҟẇتي أظھرت بتحرꭍ  Κ̄Ǒح¡ر!  .. 3
حتى   بتỽوǑر ẇلأداة  وẇستمر  عالیة  تردد  Κ Æیمة  Κرẇ½ة  تنخ¥

. ỽɎ القراءة إلى أدنهى±Çẇ  عΚلموẇ ỽǑỽتكون أداة تحↂ ً تªرǑبا
.في ẇتجاه مسار ẇلخط

4 . ȑ . من خلال وضع علامة على ẇلمكا±ꭍ ¯Κتحدید موΚع ҟẇخ

: التحذیرسیتم  ملاµɎة  اشارة  أد™تشغیل  مجس  تحỽǑỽ عند ẇلتªاط  اة 
ȑاΚة أو الرادیو أو موỽҟ الإشارة أو المسح ẇلكلي الموقع ҟتردد اشارات اҟ

  ỽ°ꭍ متر0.3على₢Κة  أو أẇلأدẇ ²  ® وعلی¨ ستصدر ۷ تنبی¨ مسمو صو
. لى شاشة أدẇة تحỽǑỽ الموقعمع ظھور اشارة ҟẇتنبی¨ ع



¯Κ۷ج ǑΚدȑب ҟ ẇ ₢ٞΚɍ ٬ ال ٞ ɍدꞒ ادارة ¯Κشروع تحسɍ

٬ الكشف ع¯ التسرب. دلΚل استꞒدام أجھزة وɍعدا Page  22 

٬لة   ɍ¯ الɍɍك¯ الآ¯  بعد تحدΚد ɍوقع Ꞓط الΚɍٞ₢  تعقب ₢ẇҟر اΚ۷¯ :₢ر
 : ǑΚل ٞ ٬ الت ر₢ Ꞓ ¯ɍلال الꞒطوا ٞ تتبع ɍس

تحҟẇ ỽǑỽموΚع  م¢ ҟẇجھة  ẇتجا« ẇ»شارة مع Ɏم₢ أدẇةẇتبع   بح¡ر!. 1
ҟ یمنىҟẇȑ ꭍ ȑاↂتخẇỽم متاꭍ°ة مسح جا-بم¢ ҟẇضروريو.لخ ي ẇلخ

ȑاق ẇ»شارة  Κع  أدẇة تحҟẇ ỽǑỽمو ¦م¢ - م¢ أج₢ ҟẇتأكÁ ¯-ẇ ỽ تزẇل 
ҟẇ ۷تردد ҟẇ°اҟي.  ẇ¶

۷شارقع ẇ«ẇتوÄΚ وꭍ Κ̄تحỽǑỽ مو. 2 ẇ ۷ ẇمة ؛¦م¢ فترµمسجلة كلما منتҟẇ ۷ ẇشار«ẇ دỽد عẇ¬ حاً. أ كلما¦ ẇو ȑ صبح ẇتجا« ҟẇخ

۷ΚحذɎ »میاҟẇ ȑ ¹ا ꭍاتجا« ẇ»شارة : Á تست°ج₢ أẇỽꭍً في مرɎلة ت°ªب مسار خ ȑوة تتخ¡ ¯ ẇلح¡ر في ك₢ خ و¶ҟ ¯ҟملاµɎة أي  !! علی
ȑت§ییر  . ص§یر وغیر متوقع في مسار ẇلخ

: فق₢ẇن ẇ ỽỽ۷Ɏلإشارة عن₢ ɎتبǑ مسار ҟẇخط
ẇ¡¹ -تیجة ҟẇ ȑمیا« أو  Ǒ ỽΚحص₢  ҟẇ ȑمیا«  أو ت§ییر في عمق خ وجود منحنى في مسار خ

ȑ°ة  Κ وجودT. ȑ ȑ أو -ھاǑة ҟẇخ موصوҟة على ẇلخ

Κẇجاẇ ỽلإشارẇت ҟẇمفقỽȑة : 
1 .  º ȑر¹ا  دẇئرة  في  تحر Κ1متر ₢Κلأẇ على  ±ẇỽªف فی¨  ت̄  Ɏول ҟẇمكا± ҟẇ¡ي 

ȑ في Ɏاẇ»شارة   ȑیع تحỽǑỽ مسار ҟẇخ ȑوة تست حنا½ فی¨ أو وجود ẇ-ل.فبھ¡« ҟẇخ
ȑ°ة  Κ وجودT خرÉ ȑ ȑ¨ بخ ꭍتر.

تجỽ أي -تیجة ꭍ Κ̄زǑادة شỽة  . 2  ҟ̄ ẇ¶ẇ  ȑ محی ¦م¢  وكرر ҟẇمسح  ẇشارة ҟẇتردد 
¹ا  ȑر Κ ئرةẇشارة 1د«ẇ ±ẇỽªول مكا± فɎ فو± على عمق كبیر. مترỽكا± م ẇ¶¼ ȑ ȑوة ¼Ǒجاد ҟẇخ ± ҟẇ »¡¹خ ® م¢ شأ

ҟẇمباشɎ۷صال طΚ۷قة ẇلإمب₢أ 4.5
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Æم¢  ستخỽم كلا - Ǒتأرҟẇ عصا)Earth Stake(  ₢ꭍẇتوصی₢  وكوҟẇ)Direct Connection Leads(  في موҟẇ ỽҟموجودة 
ȑ أو ماↂورة  ҟخلق ẇتصال ↂلكي مع أي)  ẇSignal Generator»شارة( È  في  ẇدخال كیب₢ ҟẇتوصی₢¢ ÂرǑقمیا« عخ ꭍاΚ ỽҟمو

¦ع   ҟẇ ȑتÊبی¾  ẇ»شارة وو ªة ممكنة على جس̄  على  ملȑ ª- ورة  أيↂماҟẇ ©مكشوҟẇ ½لجزẇ ق أوǑحرҟẇ ½ا¥Â¼ È È أو محب ꭍمحاҟẇ ₢Êم
.ȑ م¢ ҟẇخ
 ۷ ẇوȑ ҟẇمباشر:ÁẇتصالÂرªǑة خ

۷ ẇوȑ ¦یحẇلخ تو
 Direct Connection(كیب₢ ҟẇتوصی₢  ẇدخ₢  . 1

LeadsÈ ꭍاΚ في موẇ ỽҟ»شارة )  مدخ₢  أو 
)Signal Generator(

2 ..¯ ȑة ҟẇمناↂبة م¢  مع  كیب₢ ҟẇتوصی₢ ẇلأɎمرẇشب ªنҟẇ
ҟẇÈماↂورةجس̄   م¢ أو  (ҟẇمحب ẇلجز½ ҟẇمكشو© 
.ȑ ҟẇ ȑتÊبی¾)ҟẇخ ªم ملẇỽتخↂاꭍ  معҟẇ  ỽم¢ صحة  تأك

.¨ꭍ ¾مΚ ي¡ҟẇ ₢توصیҟẇ

3 . Κ̄₢تش§یꭍ شارة«ẇ ỽҟمو)Signal Generator (
ȑاق واختر وẇختار ҟẇ۷ترددҟẇتردد م¢ - ẇ تیةÇẇ

)512Hz,	640Hz,	8kHz,	33kHz,	CF,	
131kHz	(HF). (

4 ..Æ Ǒتأرҟẇ في £ب¾ عصا .´ ẇلأر
: Ǒ Æكو± ҟẇتÊبی¾ ҟẇمÊاҟي  ملاµɎة  Ǒتأرҟẇ صا°ҟ

´لى ҟẇزوǑẇا ҟẇیمنى  ع ҟẇ ȑم¥تر أو  تحỽǑỽ موҟ  ¨°Κلخ
Ǒكو± كیب₢ ҟẇتوصی₢ ꭍ°یẇỽً أ±  Ɏẇرص  وت°ªب مسار«  

ȑة  ª- ¢ع. ȑ ¯ مع ẇلخ ҟẇشب

5 .¯ Æوصلة  رↂẇیةẇشب Ǒتأرҟẇ½ẇسودҟẇ ¢عبارة ع)
(ȑ ªملÆ Ǒتأرҟẇ عصا ȑة مع  ª- كا-¾  .في Ɏال 

Æ Ǒتأرҟẇ  ¢ع مع  ҟẇتي ẇخترتھا ꭍ°یỽة   ¯ ȑة ҟẇشب ª-
ꭍاↂتخẇỽم    Κ̄ ȑ Æوصلة  ẇلخ Ǒتأرҟẇ ¯ (ҟو-ھا  ↂل

ȑول وأص¥ر ꭍ10متر .(
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۷ ẇوȑ ¦یحẇلخ تو
6 .  ¯ شب Æوصلةꭍمجرد  Ǒتأرҟẇ  ½ẇسودҟẇ  عصا مع 

Æ Ǒتأرҟẇ  تت§یر أ±   تردد  یجب  ẇ»شارة ỽɎة 
ҟẇSignal Generatorمسموعة م¢ موẇ ỽҟ»شارة  

ҟẇ۷ترددلما ẇنهخ¥ض¾ ỽɎة  ؛فك موҟẇ  ỽҟصو م¢ 
كلما كا-¾ ẇ»شارة ҟẇمتỽفªة م¢ ҟẇموↂẇیر أو Áẇشارة 

ỽ°مҟẇ Âوȑ أفض₢.على جھا¬ ҟẇمستªب₢-یةẇلخ

ҟẇت§ییر في Áẇتصال و  جودة  م¸شر  ҟẇشاشة  علىµھرↂی
تردد ẇ»شارة   ҟẇ  ۷مسموعةỽɎة  ¬ẇد كلما  وعلی¨  Κی̄  ® 

ҟẇ ۷شاشة   ẇأو م¸شر ȑ كلما كا-¾ ẇ»شارة ҟẇمتỽفªة م¢ ẇلخ
.ҟẇماↂورة أفض₢ 

· عỽم وجود ت§ییر في ỽɎة تردد ẇ»شارة ҟẇمسموع¨ËǑ ỽΚ°ز
Ì أو صỽأ أو  ¼ҟى وجود   ȑد¹ا±  أوↂا Ǒمنععلى جس̄ ҟẇخ

ȑمع  جیỽ  خلق ẇتصال  م¢ · ỽΚ تكو±  وم¢.ẇلخ -اɎیة أخر
Æ Ǒتأرҟẇ ةȑ ª- توجبǑ ¯ҟ¡ҟ بةↂمنا غیر  اخترتھا  ҟẇتي 

  ¯ ¦°یة  ت§ییر  علی Æو Ǒتأرҟẇ معصاỽتخↂẇ ة أوȑ ª-
.· أخر

ȑاΚة Ɏسب.. 7 ҟẇ م¸شر · ً عỽل مستو . ما ترẇ« مناↂبا

ꭍظات :  ملا
ҟ ẇ¶¼Æ Ǒتأرҟẇ م عصاẇỽتخↂẇ ًك¢ ممكناǑ ¯  م  ؛ẇỽتخↂاꭍ Κ̄ҟẇ غرفة ȑا½  أو غ ҟẇ Íم°ỽ-ي  ȑا½ҟẇسیا Î أو غ منھ₢ ҟẇصر©  ت¥تی

 . ¯ ҟẇصحي ªҟẇرǑب من
  تستطع غر¬ أو ҟ̄ ẇ¶¼¾بیÊتÆ Ǒتأرҟẇ ة  عصاȑ ª- فيÆ Ǒتأرҟẇيªشك₢ أفꭍ ھا°¦ ´  ؛ ꭍ Κ̄و ȑح ẇلأر ↂ على  ỽΚ ي¡ҟẇ لأمرẇ

Æ Ǒخلق  تأرǑ. بةÂر ´ -اجح خصوصاً ẇ¶ẇ كا-¾ ẇلأر
. Á ̄م أي جسỽيیحتوي تستخ-ỽ°ت¨ على جز½ مǑفي -ھا¨ꭍ ₢مة م°ینةمتصỽخҟ Ä¿ مÊ₢ أعمỽة ẇ»-ارة ҟẇم°ỽ-یة . ومو
.  شارة«ẇ ة ترددỽɎ تت§یر ҟ̄ ẇ¶ẇمسموعҟẇشارة  ة«ẇ ỽҟم¢ موSignal Generator  فقỽم تỽني ع°Ǒ ẇ¡شارة م¢  مكا± فھ¼

 . ¨°Κمو ỽǑỽي تحاول تح¡ҟẇ ȑ ҟẇخ

ٞ اتعقب ₢ẇҟر Κ¯ ا۷₢یẇه  ɍǑ₢ ٬دید Ꞓ زẇجھ ٞ Ǒ̄¯اǑ₢۷صǑل بشكل ₢بẇشر ₢ Κ۷ :

  ¨ꭍمیا«  تتشاҟẇ ȑ ҟẇ ۷صادرة م¢ ҟẇمتمÊلة ꭍتتبعتªنیة ت°ªب مسار خ ẇشار«ẇ
) ȑبیق ÂرªǑة Signal Generator(Áẇموẇ ỽҟ»شارة  ت  ỽتصال عن

ↂẇ )ȑتخẇỽم  ҟẇمباشر   ꭍلرҟ ₢توصیҟẇ ₢میا« كیبҟẇ ȑ ꭍی¢ ªҟẇطع ҟẇمركبة على خ
Æأو   Ǒتأرҟẇ ا¹ر من¨  مع عصا¿ ¤ )  أي جز½  ꭍشك₢ كبیر مع تªنیة ҟẇبح

¦ع ¼شارة ҟẇرẇدǑو(أ)ꭍASت¥°ی₢ وضع ҟẇمسح ҟẇكلي( و ؛ ¼Á أ-ھا  )Rو 
  Ï Ä بجزئیة أ± Κوة تردد ẇ»شارة ҟẇمبحو ۷  عنھا تض°Äتختل ỽ°تꭍẇ كلما

¬Ǒادة ) ؛ وعلی¨ م¢ ҟẇضروري  Signal Generatorع¢ موẇ ỽҟ»شارة (
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¯ عجلة ҟẇتحك̄ درجة ҟẇتحك̄ بشدة تردد ẇلإشارة ۷(من خلال تحری دوري لتعویض ¹ذ« ẇلفجوة . بشكل )ꭍحساسیة الصو

: من  MXT4لموẇ ỽҟ»شارة  ꭍالنسبةملاµɎة  لمسافة Κصیرة ỽΚ یكو±  تتبع ẇ»شارة  أن   ỽ°ꭍ  مفید تبدیلҟẇ  لمستخدمẇ ترددҟẇ  ىҟ¼
ȑي أقوى استجابة  °Ǒ ي¡ҟẇ اختر التردد .· واستمر ꭍت°قب اتجا« ҟẇخط. ترددات Ǒỽꭍلة ҟمعرفة ما إ¶ا كانهت تعطي استجاꭍة أقو

) induction(دام طرΚقة ẇلحثتحدΚ₢ مẇȑقҟẇ Ǒخطوط باستخمبدأ 4.6

ȑرªǑة و¹ي ҟẇ لإشاراتẇ تحفیزҟ لقیاسیةẇ خطوط والكوابلҟẇ ة منªلمتدفẇ.لمدفونهةẇ یة-ỽلمعẇ عم₢ علىҟẇ قوم مبدأǑو-¼Í إشارة تا
 ₢¥ↂشارجھا¬ قویة مباشرة أ«ẇ ỽҟة(موSignal Generator ى أنҟ¼ ¨Ǒبسرعة كبیرة على جانهبي ) مع التنو Æ قوة ẇ»شارة تنخف

:ҟیة لتن¥یذ ¹ذه الطرªǑة ꭍ ¯Κاتباع ẇلخطوҟẇ ۷ẇتامولد الإشارة / ẇلمرسل. 

جھازمقبس فيموصولةأو Κطعملحªاتأي  وجودعدمم¢تحªق. 1 مدخل   Signal(موẇ ỽҟ»شارة  أو 
Generator(.ائیاً عªأو مدخل جھازتل È مولد ا»شارة وضع جھازموẇ ỽҟ»شارة ↂیت§یر  ند عدم ẇستخدام مقب

¦ع الحث اҟكھربائي .  ¼ҟى و

´  ẇ ỽ»شارة  موҟجھازضع. 2 ȑ مỽفو-اً فی¨Κائمꭍشك₢  على ẇلأر منتأكد̄£  .  وفي ҟẇمكا± ҟẇ¡ي تتوΚع أ± Ǒكو± ҟẇخ
ȑ أو ẇلكوẇ ₢ꭍẇلمدفو-ة ҟẇمتوقعẇلمسارمعتماشىẇǑ»شارة موỽҟجھازأن . ҟلخ

۷ .شحنموẇ ỽҟ»شارة وتحقق من وضعشغ₢ جھاز. 3 ҟẇبطاریا

بحیث لا یمك¢ ) (HF	131kHz	or	CF	33kHz,	ҟẇ,)8kHz,ترددات اҟتالیةأحد ꭍ ¯Κاختیار	ꭍMXT4اҟنسبة لموỽҟ الإشارة 
.640HZأو 512HZتحفیز ẇ»شارة ҟẇمتدفقة من ҟẇخطوÂ أو ẇلكوẇ ₢ꭍẇلمدفو-ة بتردد 

°¤ ẇ»شارة في الأ. 4 م  3و ك¡ↂ ̄ҟتتوزع ẇ»شارة على ỽ°ꭍ  رض تح¾ ҟẇمكان ҟẇ¡ي وضع علی¨ موẇ ỽҟ»شارة  ستنب
من جانهبي ҟẇجھاز . 

5 .  ỽǑالموقع (احم₢ اداة تحدlocator(ع¢  وامشي ₢ªت Á م 10لمسافة
مولد ẇ»شارة   جھا¬  ¦ع  و موقع  ҟ ẇ¡¹تجنبمن  ẇلإشارҟẇ ۷ẇتقاط  و

الإشارات المتدفقة في خطوҟẇ Âمنªوҟة عبر ҟẇھوẇ½ وҟضما± ҟẇكشÄ ع¢  
(..₢ꭍẇمیا« ® كو ) الخدمات

6 .ΚÄ  ًباǑرªت ±Çẇ ¾-ة  في  أǑمدى-ھا ỽҟلمنبعثة من جھا¬ موẇ شارة«ẇ
دẇة مªاꭍلاً ҟجھا¬ ꭍحیث Ǒكون جانهب الأ₢ أداة تحدỽǑ الموقعاحمẇ»شارة  

موẇ ỽҟ»شارة 
.(Generator/Transmitter Mode)اختار وضع تشغیل مولد ẇلإشارة . 7

.MXL4	مولد الإشارةجھازمع تردد  MXL4	Ǒجب أ± Ǒتوافق تردد أدẇة تحدỽǑ موقع ẇلموↂẇیر.
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¯ عجلة اҟتحكم تردد ẇ»شارة صوتعدل شدة. 8 على Ɏتى تظھر أفضل  إشارةꭍحساↂیة ẇلصوت م¢ خلال تحری
ً ҟẇشاشة وتصدر أدẇة تحدǑد الموقع  . مناↂباصوتاً مسموعا

ȑ مستªیم  . 9 ꭍ Îخ ¹و  ® عند ҟẇتقاط أي ¼شارة Κ¯  إشارة جھاز مولد الإشارة  مدى-ھاǑةوصوҟ¼ ًÁىام ¹ا كما  ỽǑỽتحꭍ
.ẇلموقع استخدام أدẇة تحدید موضح ªꭍسم 

  ẇ¶¼ȑ ªتلت ¯ҟ  شارة مسافة«ẇ ỽجھا¬ مول º حتى تتمك¢ من ẇلتقاÂ  كرر ¹¡« الخطوات  وحاول مرة أخرى .متر  5أي ¼شارة Ɏر
إشارة .

الخدمة ẇلمỽفون  من  . 10  ȑ خ م¢  الإشارة ẇلمتدفقة  قوة  ¬یادة  موỽҟ  الممك¢  جھا¬  موΚع  تحسی¢  خلال  م¢ 
ҟẇ ȑخỽمة ҟẇمỽفو± ꭍ Κ̄نª₢ جھا¬ موẇ)Signal Generator  ỽҟ»شارة  ẇSignal»شارة () . عنỽ تحỽǑỽ موΚع خ

Generator( یعȑ ¬یادة أو تªلی₢ ẇستجاꭍة أداة تحẇ ỽǑỽلموقع.¼ҟى الیمی¢ واҟیسار؛ فبھذه الحركة تست

Κ ۷وة تردد . ҟẇ ȑخỽمة ҟẇمỽفو± كلما ¬ẇد ȑ . ت¡كر! كلما كا± جھا¬ موẇ ỽҟ»شارة ΚرǑباً م¢ مكا± خ ẇ»شارة ҟẇمتỽفªة م¢ ҟẇخ

11 .ỽتحҟ كبیرة منطقة  مسح  مسح  عند ҟẇحاجة ¼ҟى  تن¥یذ   ¯ بإمكانه  Âخطوҟẇ مواقع  ỽǑ ½ẇرªتↂÁẇ يÊحҟẇ لمسحẇ)
	Inductive‘(التمشیطي) Sweep’  (  لمسحẇ لأ-سب  و¹وẇҟȑ خطوÂ  تمشی مواقع   ỽǑوتحد الكبیرة  ẇلمناÂق 

ҟẇخدمات المدفو-ة فیھا .

ҟẇخطẇȑت   :
¹ما مس¸ول ع¢  ) وجود  شخصانↂÁẇ)Inductive Sweepتقراءیتطلب تنفی¡ مسح ỽɎأ

وÇẇخر مس¸ول عن مكا± وضع جھا¬ موLocator(  ỽҟ( تش§ی₢ أدẇة تحدỽǑ موΚع المواسیر
).ẇSignal Generatorلإشارة (

كما  متر10فاصلة Ɏواҟيعلى جھتی¢ متقاꭍلتی¢ ویكو± بینھما مسافةҟẇ ÄªǑشخصا±  .أ
ẇ ³لأول  ¹و موضح في ҟẇصورة. ¹ا ªǑوم ҟẇشخ ỽ°ꭍ Æ¥شارة وخ«ẇ ỽҟحم₢ جھاز موꭍ

· ҟẇطاΚة فی¨ إلى ẇلحد ẇلأد-ى حم₢  ® في Ɏی¢ Ǒوالجھا¬ م¢ ẇلأرض  ̄£ ªËǑرب  مستو
ҟẇشخص الآخر أداة تحỽǑỽ موقع ҟẇخط.

شدة تردد ẇلإشارة حتى تظھر  ꭍتعدیل)ẇلموقع أداة تحدɎ) ỽǑاملÊҟẇانهي Ǒقوم الشخص .ب
ↂẇ ۷تجاꭍة  أفضل اↂتجاꭍة مرئیة  ². على ҟẇشاشة وتصỽر ẇلأدẇة صو مسمو

بالسیر¹ỽ°ꭍا  .۷ متوẇ¬يꭍبªǑ½ȑوم ҟẇشخصا±  وꭍشك₢   ¨¹ في ẇتجا  Ð₢ترب  .كªǑ عندما
ҟẇ ³ذي Ǒحم₢ مولỽ الإشارة ҟẇ ȑخỽمة ҟẇمỽفو±  ҟẇشخ ҟẇ ȑجھا¬ ¼شارة  م¢ موΚع خ ªیلتↂ

ȑ.  م¢ ҟẇخط وسنلاµɎ ذلك م¢ ҟẇصوت الذي ستصدر« أدẇة تحدید موقع  ҟẇخ
Ï.  مباشرة  ¯ΚبلاغÀꭍ  ¯ ȑة  ҟẇ¡¬میل ªنҟẇ ¯ تل  ỽعن  ÄΚتوҟاꭍ شارة«ẇ ỽҟمو جھا¬  ي Ǒحم₢ 

الإشارة    ỽمول علامةووضع  تحدید ẇلنقطة ꭍوضع  الخعلیھافوΚھا £¯  مسار  تعªب  مسح ↂÁẇتªرҟ½ẇتبدأ  ꭍ ¯Κ .ȑاستكمال 
)Inductive Sweep (.ة المستھدفةªȑ ȑي المن ҟت§
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Ɏح₢Κ₢ عمق ҟẇخطȑط ҟẇم₢فȑنهة.4.7

.  ȑ ȑاΚة أو ҟẇرẇدǑو أو ҟẇمسح ҟẇكلي  ꭍاↂتخẇỽمǑ Áمك¢ تحỽǑỽ عمق ҟẇخ ҟẇ ع م¸شر¦ . ꭍاҟنسبة لأدẇة تحỽǑỽ موẇقع و
)  ² ȑوÂ -و ҟẇ ۷تاҟیةҟẇMXL4خ ẇترددҟẇ مẇỽتخↂاꭍ فو-ةỽمҟẇ Âوȑ عمق ҟẇخ  Ã 	,640Hz	Ǒ (512Hz,كو± Κیا

8kHz,33kHz,	Cأو	HF	(131kHz)	 .

! ۷ΚحذɎجبǑ Á ȑ ҟẇ ȑمỽفو± . ªҟẇҟẇرẇر Ɏول ẇمكا-یة ҟẇح¥ر فوق عنẇ ỽتخا¶Áẇعتماد على م¸شر عمق  ҟẇخ خ

طȑط ҟẇم₢فȑنهة : خطẇȑت Ɏح₢Κ₢ وقیاس عمق ҟẇخ 
ȑع . ¦بط جھا¬ موẇ ỽҟ»شارة على وضع ¼رↂال ẇ»شارة . 1 ªمتҟẇ وضعҟẇ È ꭍشك₢ متوẇص₢ وҟی
ȑرªǑة Áẇتصال ҟẇمباشر ¦ما± ف°اҟیة وجودة ẇ»شارة ҟẇمªاↂة م¢ خلال  . 2 ꭍ شارة«ẇ ỽҟم جھا¬ موẇỽتخↂẇ

.¤ ȑرªǑة ҟẇح ꭍ È وҟی

T  ȑاختار وضع موẇ ỽҟ»شارة( . 3 ẇ ȑلخỽمة ҟẇمỽفو± .تأكỽ م¢ وضع ) على أدẇة تحỽǑỽ موقع ҟẇخ ̄£ ỽɎد موقع خ
ȑ مباشرة أو على ẇلجھة ҟẇیمنى م ҟẇ ȑخỽمة  ¢ ҟẇخẇلأدẇة فوق ẇلخ ȑ  ȑ و¶ҟ ¯ҟلبꭍ ½ỽت°ªب مسار خ وعنỽ تحҟẇ ỽǑỽخ

 . ȑ -ضع ẇدẇة ҟẇتحꭍ ỽǑỽشك₢ عمودي على ҟẇخ
ỽǑỽتح ±Àیق فΚغیر د ȑ Ǒ ¢ҟ ȑكو± دΚیªاً أǑضاً.ملاحµة : ẇ¶ẇ كا± تحỽǑỽ مسار ҟẇخ عمق ҟẇخ

4 . ȑ ȑ على ¬ر تحỽǑỽ عمق ẇلخ §¦ ẇ یمةΚ شاشةҟẇ على ¯Ǒỽҟ ھرµیↂعمق عمرو . ȑ ҟẇخ

Ã م¢ خلال رفع أدẇة تحҟẇ ỽǑỽموقع   . 5 ¯ ҟẇتحªق م¢ صحة ҟẇ°مق ҟẇمªا ҟẇ ȑمتوẇص₢  Ǒمكن ȑة مع ҟẇض§ ªنҟẇ ¢ع
 .´ ẇ ²لأدẇة ع¢ ẇلأر È مẇỽªر ẇرت¥ا ꭍ ȑن¥ على ¬ر تحҟẇ ỽǑỽ°مق .Ǒجب ẇ± تزدẇد Κیمة عمق ҟẇخ

بما  یↂ ¢افة ҟẇجẇȑنهب ҟẇمتعلقة باҟجھاز  . بحیث Κ¤طي 2ҟ₢ҟẇ¢م۷فق  من ҟẇ£۷¢ة ҟẇمصنعةMXL4	ẇ ¡Ɏرفاق  ҟỽیẇ ↂستخ₢ام جھاز
¦ ẇ¥عطال ҟẇمحتملة ҟ§ فيҟẇ صیبɎ ₢تي قҟẇھا جھازꭍ ¨لا ẇ وكیفیة
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¯) :ҟẇ¥صل الخامس ҟẇ Ãتỽفق ҟẇمحمول (ẇلأҟترↂẇو-ی . جھا¬ Κیا

₢ٞΚɍزٞتستخدم دائرة ال ) Micronics Portaflow 330(الألتراسونهΚك المحمول نهوع  والصرف الصحي ҟẇ بȑدیǑ جنهΚ¯ جھ
 ٬ٞ Κɍلقیاس  تدفق ك₢ٞΚɍطٞق التزّود والذيال ۷ɍ إلى ǑȑꞒدهتم الداΚتور¯ɍقِبل¯Κشروع تحسɍ ₢ٞΚɍادارة خدمات ال ¯ɍ لرغم ٞ .فب

¡ أ۷ھ  أ¯ عداد الألتراسوΚ۷ك   ٬ الΚɍٞ₢ إ ٞ ٞشرة لȑكشف ع¯ تسرΚب شٞر وبطرق£ ꞒɍتȑفǑ  بΚسٞ¢م  الɍحɍول لΚس وسɍ ǑȑΚب شكل غΚر ɍب
ҟ ẇ٬ المیٞ₢ ال طق التسریب وذلك م¯ Ꞓلال قیاس ومتابعǑ كمیا ٞ۷ɍ إلى المنهاطقتحدید Ǒل شرحٞ¤ داخلΚالدل ¯ɍ وٞل ¢ذا القسم .وΚت۷

زٞ ٬ جھ ٞ ɍداꞒئف واست ٞ . )الألتراسونهΚك (حمولقیاس التدفق المꞒɍتصرا¤ لوظ

¦)جھاز قیاس التدفق المحمول مكȑنهات5.1 ومبدأ ҟẇقیاس.( الألتراسونهی

جǑ إلى   ٞ ٞسورة دو¯ الح ɍط أو الꞒال ҟ ẇ ₢ٞΚɍق الẇعدل تدɍ ٞس Κ٬ ق ٞ  قطعھاΚستطΚع ¢ذا ال۷وع ɍ¯ العدادا أو إضǑẇٞ أي أجزاءقصھ
ز الألتراسونهیك المحمول.ɍیكانهیكیǑأو قطع  ٞ سǑΚ لجھ ٞ إلى جدار الماسورة .توضح الصورة أد۷ٞ₢ الأجزاء الأس

زٞ الألتراسونهΚك المحمول   سǑΚ لجھ ٞ المكونهات الأس
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ر¥توضح الصورة أدنهاه  ٞ Ꞓɍ . ٞز ٬ الجھ وصلا

.

لجھاز الألتراسونهΚك المحمول. ǑالرقمΚلوحǑ المفاتΚح توضح الصورة أدنهاه تفاصیل 
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¯Κفق الساҟẇ ¯ҟ₢ٞ ɍ في الم۷سورة .٬ҟꞒٞ قی۷
  ǑΚوق الصوتẇ ٬ ٞ ٞ ت۷تقل الɍوج ɍحوظ  ع۷دȑɍ بشكل ǑΚ٬ الصوت ٞ ل الɍوج ٞ ٞئل ؛تزداد سرعǑ ا۷تق إذا انهتقلت بنهفس اتجاه عبر وسط س

صحΚح .  ئٞل والعكس  الس سٞبوتدẇق  ɍع  سرعǑ  تتنه  ًٞ Κئل طرد ٞ ҟالفرقتدẇق الس ٬ المستغرق لانهتقال الصوت الزم۷ ҟ الوق ẇ
 Ǒ۷Κمع Ǒẇلاٞتجاهلكن لمسا ٞ¯ السائلالمعاكس لاتب Κجا₢ سر.

¯Κ۷جھازیستخد̄ نه  Ɏنهیỽالمحمول(الألتراسPortable flow 330(ساتΚعددصوتیةفوق حس)2 Κ₢تم تركیبҟ ( على جسم
ꭍق لویعمل النΚ۷¯ على مقΚرنهة الماسورة الناقلة للسائل إذↂ بحیث إشΚرة المỽجات فوق ↂلصوتیة في كل اتجاه. نقلالوقت ↂلمستغ

¢نهȑقالحسابات وقت ↂنهΚȑئجتوظیفالدقیق )(Portable flowكΚنهت الخصائص الصỽتیة للسΚئل معروفة ، فیمكن لمعالج 
ꭍعة تدفق السائل ꭍفة سرعة و.لحساب س ꭍد مع ꭍ(كمیة ↂلسائل)، یمكن بس₢ỽلة حسↂ £Κلتدفق ↂلحجميↂلسائلتدفقبمج ¤ لق

معین. ماسورة

ꭍمجة ¦كل واحد حسبلیعمل Portable flowجھاز الألتراسونهیك المحمول نهΚ۷¯كمΚ ویمكن ب من أربعة ªوضاع ҟحدد§ا ب
¨ رئیسي ỽ£ ونهو . ỽҟ©ح الرسم البیانهي أدنهاه أ§میة ت¤بیق مسافة ↂل»صل الصحیحة بین ةↂلمستخدمↂلحساسات ق¤ↂ ꭍلأنهب

- فỽق ↂلصوتیة ↂلحسΚسΚت  ỽموجة  ممكنةللحصول على أق.Κغیل) أدنهاسیتم تناولكم¦ ȑلↂ ¨Κوضª) لفةȑلمخↂ ه. أو©اع التثبیت
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ҟẇت۷¢یب 5.2

اǑحس۷س۷ت فوق اǑصوẇیة یة ẇركیبوضع. ٬
 ¬©ỽسبة تΚلمنↂ تΚعی©ỽلↂ هΚدنهª ¯Κلنقↂ تیةỽلصↂ قỽت فΚسΚلحسↂ ¥ ꭍكی ȑلخ¤ : لↂ على جسم
 ¤لخↂ قیمة منȑلمسↂ °¯Κلمقↂ ت علىΚسΚلحسↂ ¥ ꭍكی ¥ ↂلحسΚسΚت على  .downstreamو  upstreamعنǑ نهقↂ ¯Κلت ꭍكی م° م±ح۷ة عǑ̄ ت

 °¤ ↂ ²لمỽصỽلةↂلمنΚ¯ق ↂلملҟỽȑة من ↂلخ¤ ªو عنↂ Ǒلق ↂ́ꭍ ³ ب ۷ ¶. إذↂوبΚلΚȑلي عǑ̄ في §µه ↂلنقΚ¯ لعↂ Ǒ̄نهΚ̄۷ȑ تǑفق ↂلمیΚهنه Κلقیↂ دقة  ꭍ لم تỽȑف
¥ ↂلحسΚسΚت عنǑ نهقↂ  ¯Κل ꭍكی ȑسبة لΚلمنↂ · ꭍو ¥.downstreamو  ↂupstreamل۷ ꭍكی ȑلل ꭍ ¸ علیↂ Ɏلبحث عن مỽق° ¹



¯Κ۷ج ǑΚدȑب ҟ ẇ ₢ٞΚɍ ٬ ال ٞ ɍدꞒ ادارة ¯Κشروع تحسɍ

٬ الكشف ع¯ التسرب. دلΚل استꞒدام أجھزة وɍعدا Page  32 

 تΚسΚلحسↂ ¥ ꭍكی ꭍكیب₢ªↂΚو ªعلىعلى حΚفة¢ ȑҟم ت ↂºوҟة لمΚسỽرة بل ȑҟم ت ¥وكمỽ§ Κ مª ¬©ỽدنهΚه. درجة 45ب « احȑمΚلیة وجỽد§ↂµ لتجن ª
 ↂỽ§ تΚعΚفقǑكلة فيئیة  ق¦ ¥ م ¶.دقةتسب Κلقیↂ

 ٬ ٞ س ٞ ٬ تركΚب الحس ٞ Κوضع

وٞاسیر..ب Ǒخطوط ٬و اǑجھیز ٬سطح اẇ
٬وΚشɍل ذلك ازالǑ وت۷ظΚف  ٞ رٞجǑΚ الطبق Ꞓال Ǒزل ٞ سٞورة.ɍ¯ الꞒط أو الع ɍال

 Ǒاستخدام الحرارة لإذابǑطبق ǑΚرٞج Ꞓالعزل ال. تكشΚف سطح الꞒط وت۷ظΚفھ 

ẇركیب اǑحس۷س۷ت . .ت

ا۷ظر إلى الصورة أد₢ٞ۷. 
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٬ عȑى Ꞓط ٞ سٞ رٞجǑΚ . قǑ العزلبعد إزالǑ طبالΚɍٞ₢ تركΚب الحس Ꞓال

 . ٬ ٞ سٞ قطع وأجزاء الحس
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تركیب الحساسات  القراءة بأخذالبدء 

اǑحساسات.تحҟید المس۷فة اǑفاصلة بین .ث
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ꭍفة ↂلↂلحسΚسΚتↂل»صل بینمسΚفة من أجل تحǑҟǑ و ¥ مع ↂ ꭍلخΚرجيҟج ¤ ¯بقةسمɎ إلى بΚ©¼Κفةوسمك جↂǑر§ΚللمΚسỽرةق
¸لی ↂǑلↂ لº ꭍ وↂلخ¤ↂ ¯ỽلمستخǑمة في فلس¤ین . فی₢Κةↂلع عΚمة  للخ¤ↂ ¯ỽلمعلỽمΚت ↂلↂلجǑول ↂلΚȑلي ª ¬©ỽҟمΚ بΚلنسبة للمↂỽسی

¦بكΚت. ↂلمستخǑمة في ↂل

5.3 ↂت£¤یҟẇ قةΚ۷ط

ز  تتɍثل   ٞ ٞ¯ لتشغΚل جھ ٞ¯ الرئΚسΚت ٞ  )1الألتراسوΚ۷ك الɍحɍول ب(الꞒطوت سورة، سɍك جدار� ٞ ɍقطر ال) ǑΚٞس ٬ الأس ٞ ۷ٞΚلٞ الب Ꞓاد
).(ǑΚȑالعزل الداخ Ǒ2،قطر طبق  ( .ǑΚق الأولẇ٬ التد ٬ وأꞒذ قراءا ٞ سٞ ٬ تستطΚع  ẇع۷د ت۷فΚذ  تركΚب الحس الحصول  �ذ₢ الꞒطوا

  ₢ٞΚɍق الẇم تدΚى قȑأ۷ك تسطیع  ع ٞ ɍسٞ وادارة  .ك Κالق Ǒدٞة دق Κلز ¡ أꞒر  ٬ ل الɍوقعت۷فΚذ Ꞓطوا ٞ ɍٞأع Ꞓ٬  واد ٞ ۷ٞΚتوضح .ل الب
  ǑΚẇٞ٬ الإض لǑΚٞ الꞒطوا ٬ الت ٞ ɍالرسو  ¯ɍ ز الألتراسوΚ۷ك الɍحɍول والɍزود  ٞ جھ مع الرجوع لدلΚل تشغΚل  س  ٞ Κالق  Ǒدق دة  ٞ Κلز

.Ǒص۷ع¢ɍال Ǒالشرك
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ًٞ ẇ£¯ و بٞق ٞ س ٞ ذكر۷ ɍلتك ¯ٞ ٞ¯ الرئΚسΚت زالخطوت ٞ سٞ التدẇق المحɍولشغΚل جھ Κك(قΚ۷ل 1( :)الألتراسو ٞ سǑΚ ) ادخ ٞ ٬ الأس ٞ ۷ٞΚالب
).(ǑΚȑالعزل الداخ Ǒقطر طبق، ٞ سٞورة، سɍك جدار� ɍ2(قطر ال.ǑΚق الأولẇ٬ التد ٬ وأꞒذ قراءا ٞ سٞ ٬  ) تركΚب الحس ٞ الꞒطوا ɍأ

 ¡ جǑ . الأꞒر ٞ لتدرΚ¤ وحسب الح ٞ ٞ ب ɍΚẇك¯ استꞒداɍھ

رٞة  ҟ دلΚل Κرجى الإش ẇ ҟ ȑΚوجودة بشكل تفصɍ Ǒبق ٞ ٬ الس ز الألتراسوΚ۷ك المحɍول. إلى أ¯ جΚɍع الꞒطوا ٞ استخدام جھ

. بحیث Κ¤طي ҟ₢ҟẇیↂ ¢افة ҟẇجẇȑنهب ҟẇمتعلقة باҟجھاز بما  3¢م۷فقمن ҟẇ£۷¢ة ҟẇمصنعة	PF330	ẇ ¡Ɏرفاق  ҟỽیẇ ↂستخ₢ام جھاز
¦ ẇ¥عطال ҟẇمحتملة ҟ§ ھا فيꭍ ¨لا ẇ جھاز وكیفیةҟẇ صیبɎ ₢تي قҟẇ
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¶ ال مسج±ت الضغط الرقمیة:فصل الساد

مق₢مة  6.1

٬ٞ ضغوقیماستخدامɍΚكن ¦  .  لشبكǑالصورة الصحΚحǑ لآلǑΚ توزΚع الҟẇ ₢ٞΚɍ الفھم؛شبكǑالɍ¯مختȑفǑأجزاءҟẇالمΚٞ₢ط Κبح
ҟلضغطاقΚم  لالمتوقعΚ̈رالاꞒت§فیشیر ẇ₢ط المیاꞒ ٞسورة  انهسدادإلىمقطع ɍجسم الخطكسرأوال ҟ ẇ)وجود أو)  التسرب

  ₢ٞΚɍط الꞒ٬ ل ٞ ҟ تم تركΚب  حدودمعروف ɍوقعھا ҟẇغیرتفرع ٬ الضغط الرقǑΚɍ  ال۷ɍطقǑ الت ٞ  ɍسج§ طٞ  .  Κẇھ عدا ع¯ كو¯ ۷ش
ت المیٞ₢  ٞ ҟ الشبكǑ . قیاس ضغوط ẇ ₢ٞΚɍبضعف ضغط ال Ǒقȑتعɍال ¯Κشتركɍٞو© ال ª شك ًٞ لفح Κضرور

٬ الΚɍٞ₢ بتورΚد   ٞ ɍدꞒ ادارة ¯Κشروع تحسɍ م ٞ ًٞ ؛ق ٞبق §٬ ضغط رقمǑΚولتحقΚق الأ�داف الɍذكورة س . ،)keller (Leo 5)(مسج
§٬  �ذه اتحتوي ستستطیعداǑΚȑꞒضغطحساساتعلىلمسج ٞΚضغطقǑالشبك ҟ ẇ ₢Κٞ٬ٞ۷ٞوتخزینالم Κالبҟ ẇ كرت الذاكرة

ẇ ªٞیھا Ꞓ٬ الضغط  وقد  .  ال ٬ ɍسج§ ɍدꞒاست ǑΚɍى  الرقȑقع ٞ سٞواسعنهط Κم لقΚق₢Κٞضغوطات الم ҟ ẇ أجزاءǑفȑمخت ̄ ɍ Ǒشبك
Ǒ۷Κوبالتالي،جنهینمد¯£ẇموظفيWWDҟ ẇ¯Κ۷ى جȑع ǑΚل �ذه المسجلاتبدراΚة عمل وتشغΚل«.

ẇمتازت Ǒ٬ بنهی ٞ Κمك¯ برمجɍ Ǒسج§ §٬ الضغط الرقمǑΚ بالقوة والصلابة؛ كم طرΚق ع¯الضغط الرقǑΚɍالجسم الꞒارجي لمسج
عǑٞأوالفورعلىقیم الضغطتسجΚللبدءالكمبΚوتربأجھزةوصلھا ٞیمك¯،وبالمثل. بعد س وقت عنهدالتسجΚللإΚقافبرɍجتھ
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فٞھاإزالتھاوقتحتىبرمجتھا لتسجیل قیم الضغطأومعین نهب امكاǑΚ۷وإیق ٞ ٬ٞتصدΚر،إلى ج ٞ  المسجلǑقیم الضغوط وتقدیمھ
 ً ٞ Κ۷ٞΚب.

  ًٞ §٬ الضغط الرقمҟẇ ǑΚ �ذا المشروعتم استꞒدام أنهواعوأΚض ɍ¯ مسج ٬ الضغط البسΚطǑ  أخرى  ɍسج§  ٞ ومسجل ألا و�م
ًٞ الضغط والتدفق ٞ لاحق ɍ۷ھɍ ل كلɍع ǑΚٞول ¬ل ٬ داǑΚȑꞒ . وسΚتم ت۷ ٞ س ٞ ɍ ҟع حس ئ ٞ ҟẇ كتیبات منهفصلǑ .الث۷

)5)	(Leo	Kellerخطوات ẇستخدام مسجلات الضغط ẇلرقمیة (6.2

§¦�نهاك ҟ(مسجللاستخدامرئΚسیꞒǑطواتث ɍالضغط الرقKeller (Leo 5)(ҟ وتنهزیل الموقعҟẇوالتركیبالبرɍجǑ ؛و�
٬ٞ۷ٞال ΚتموتحلیلھابΚٞوس سٞ أجھزةدلیل" إلىالرجوعΚرجى،التفاصیلɍ¯لمزیدو.  ҟẇ الأقسام التالیǑبإیجازشرحھ Κق

ҟ جɍ4 (¯Κ۷رẇق" (الضغط ẇ ₢ٞΚ٬ٞ الم .المعد ɍ¯ قبل ɍشروع تحسین ادارة خدم

البرمجة
 لΚقم بتحم) ¤ɍٞ زٞ  ɍ¯ الموقع)Keller 5برنه .الكمبیوتر عȑى جھ
جھازاشبكҟɍ ز الكɍبیوترمسجل الضغط الرق ٞ ل البیانهات اللازمǑ مثل  ثم  ،ɍع جھ ٞ Ꞓ٬  قم باد ٞس ووق Κقȑل ǑΚ۷ɍالفترة الز

س قΚم الضغط.  ٞ Κق ǑΚٞو۷ھ ǑΚبدا
 عنهد Ǒزٞ مسجل الضغط الرقمي الانهتھاء م¯ عملی ɍٞج وافصل جھ ¨§ق البر۷ عن الكمبیوتر.التسجΚل قم ب£

ي في اǑوٞقع ٞ تركیب سٞج̄ الضغط الرق
.أو نهقطة التركیب ¯ٞ ر مك ٞ اꞒت
 ة قبل العداد حضرȑأو قطعة تي.وص
ركب ¯ɍ جھاز مسجل الضغط الرقمي وتأكد  Ǒٞز . دق شǑ الجھ ٞ عȑɍھ Ꞓ ¯ɍ§ل التحقق ɍ¯ ش

نٞ مسجل الضغط الرقمي و العمل على ẇحلیلھا  . ẇنهزی̄  قیم الضغط المق۷سة 
القیاس ؛ قم بف ǑΚȑ٬ بتحدید�ا لعمɍ ء الفترة الزمǑΚ۷ التي ق ٞ ҟ واحضاره إلى المكتب. عنهد انهتھ ك ɍسجل الضغط الرقم
 خلال استخدام ¯ɍ ٬ ٞ۷ٞ Κوتر وقم بتنهزیل البΚز الكمب ٞ ɍٞ¤ (اشبك مسجل الضغط الرقمي مع جھ ). Keller 5بر۷
ج الإكسلالبیانهاتقم بنهقلɍٞ ٬ بیانهیǑ .إلى برنه ٞ ئج عȑى شكل رسوم ٞ وتحلیلھا ثم عكس النهت

اجراءات احتیاطیة :
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تضغط عΚȑھ ɍدꞒل التھوǑΚ أولاتɍȑس

�و    ٞ ɍز(ك ٞ الجھ  ٬ Κلتثب الꞒɍصص  الجزء  استخدام  یجب 
طئ حΚث  ɍوضح اعلا₢)   ٞ Ꞓال ¯ٞ زٞ ɍ¯ الɍك وتج۷ب لف الجھ

ҟ تعطل   ل ٞ لٞت ҟء الى تȑف الاسلاك الداǑΚȑꞒ وب سؤدي �ذا الش
ز ٞ الجھ

Ǒȑثɍسجلا أɍ بΚى تركȑ٬عΚɍضغط رقǑ .¯Κ۷ج Ǒ۷Κدɍ ҟ ẇ ¯Κشتركɍ٬ ال عȑى وصلا

 ǑΚل تھوꞒدɍ
لا تɍȑسھ أو تضغط  

عΚȑھ. 
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£ :ↂل»صل ↂلسΚب°   ꭍ ¦ف عن ↂلȑس ºة ↂلك مȑى نهسȑخª Ǒ̄ج₢

7.1  ¯Κ۷قΚ

ҟالɍذكورةالأجھزةتكو¯ بعض ẇ م ٞ بٞقǑ الأقس لǑΚٞ أكثرالس ٞ ẇ¯ɍع ٞغΚر� ҟع۷د تشغȑΚھ ẇظروفǑ۷Κعɍ.ثلاɍẇرΚبعض تش
سٞأجھزةɍثلالأجھزة ΚقالضغطقẇوجودإلىوالتدǑȑشكɍربشكلتسربΚشرغ ٞ ҟوɍب ẇبعض¯ٞ Κكو¯الأحΚ¯ɍالضروري
زɍٞ¯أكثراستخدام ҟ واحد جھ ẇ۷٬فس ҟ. الوق لٞ لت ٞ ̄ Κجب¡وب قدꞒبΚرΚكو¯أ ٞ Ǒɍٞ دراǑΚعȑى NRWالف لظروف الɍلا¢Ǒɍ ت ٞ ب

زكلستꞒداملا ٞ . ɍɍك۷Ǒ۷تیجǑأẇضلعȑىلȑحصول جھ

7.2. ¯ǑیȑΚ ҟٍ ẇ₢ظɎ قاỽẇ ب₢ↂꭍɎكشف عن اɎیار أجھزة اꭍیل اخɎد

 ǑΚفΚزود الجدول أد۷ٞ₢ ۷بذ₢ ع¯ كΚ. ھȑΚز وظروف تشغ ٞ رٞ ۷وع الجھ Κاخت

  ¯Κ ۷اǑجȑا ҟẇا
ا₢  ٞ ɍ اٞ₢ ا ɍ ا₢ ص¯ر₢ اȑجǑاΚ̄ ۷ ا ٞ ɍ ҟٞ اȑجǑاΚ ۷¯ ا ٬ Ꞓẇى نهꞒا  مǑام ٞ ٬ Ꞓẇي یمكن اꞒȑات ا¯ٞ ɍ ا  ̄₢۷Ǒجɍ ا

بشكل مشꞒرك 
  £ɍالس ٞ عص
ǑΚكΚ۷ٞكΚɍال

 إذا  Ǒẇعروɍ التسرب Ǒ۷طقɍ ٬ ك۷ٞ
٬ الɍسح .  رٞ وق وترΚد اꞒتص

 ر  إذاΚالتسرب غ Ǒ۷طقɍ ٬ ك۷ٞ
ɍ ҟ¯  ب¥جراءɍحددة ¤ قم  ɍسح أول

عꞒٞلال   ɍإلى الأجزاء  الاست
٬الɍكشوɍ Ǒẇ¯ الꞒط  ووصلا

¯Κشتركɍ٬ ال والعدادا
بس....   ٞ والɍح

 ك۷ٞكɍ¥دام عداد  بꞒاست
) ẇ ҟẇحوص  UFMالألتراسوΚ۷ك(

 stop cockأو   step testال
  ₢ٞΚɍطوط  الꞒ £ط ٞ وذلك لتحدΚد  ɍق

طٞق  ۷ɍى  والȑقد تحتوي ع ҟ الت
 . Ǒȑɍحتɍ ٬ ٞ تسرΚب

ز   ٞ جھ
الΚٞɍكرẇو¯  

 ҟ الأرض

  التسرب Ǒ۷طقɍ ٬ لٞ ك۷ٞ ҟ ح ẇ
¦ إلى التحدΚد   ٞ ɍعروǑẇ وتحت

¯ٞ التسرب. ۷قطǑ الدقΚق لɍك

  ҟ ҟ أول ɍΚك۷ك ت۷فΚذ ɍسح سɍع
ٞ السɍ£ قبل استꞒدام   سٞتꞒدام عص ب

ٞ ҟ وذلك  ز جھ الΚٞɍكرẇو¯ الأرض
ر ɍدة الɍسح .  ٞ لاꞒتص

زٞ تحدΚد   جھ
ɍوق£ Ꞓطوط أو  
  ₢ٞΚɍر الΚواسɍ

 ҟ س ٞ تحدΚد  لΚستꞒدم بشكل أس
سورة   ٞ ɍ ط أوꞒق لΚوق£ الدقɍال

 Ǒذ أ۷شطΚقبل ت۷ف ₢ٞΚɍالكشف ع¯  ال
  ٬ ستꞒدام الأدوا ٞ ٬ ب ٞ التسرب

الأꞒر§. 

  بΚوترك ₢ٞΚɍط الꞒ £وقɍ دΚتحد
الألتراسوΚ۷ك عȑى الꞒط قبل  عداد 
¨ الخط والكشف ع۷ھالحفر ẇو

ɍ¯ أجل إزالǑ طبقǑ العزل  
زٞ   ٬ جھ ٞ سٞ رجǑΚ لتركΚب حس ٞ Ꞓال

. الألتراسوΚ۷ك

  ز قبل ٞ ¦ إلى استꞒدام �ذا الجھ ٞ تحت
 .ҟ زٞ الΚٞɍكرẇو¯ الأرض استꞒدام جھ
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  ¯Κ ۷اǑجȑا ҟẇا
ا₢  ٞ ɍ اٞ₢ ا ɍ ا₢ ص¯ر₢ اȑجǑاΚ̄ ۷ ا ٞ ɍ ҟٞ اȑجǑاΚ ۷¯ ا ٬ Ꞓẇى نهꞒا  مǑام ٞ ٬ Ꞓẇي یمكن اꞒȑات ا¯ٞ ɍ ا  ̄₢۷Ǒجɍ ا

بشكل مشꞒرك 
سٞ   Κز ق ٞ جھ

التدẇق الɍحɍول  
) (الألتراسوΚ۷ك

 حص الẇ ذΚدم لت۷فꞒستΚstep 
test  وstop cock   دΚلتحد

ҟ قد تحتوي عȑى   ال۷ɍطقǑ الت
٬ غΚر  Κɍٞ₢تسرΚب أو وصلا

ق۷ٞوǑΚ۷ و�ذا Κكو¯ قبل استꞒدام  
أجھزة الكشف ع¯ التسرب  

الأꞒر§.  

ٞاستꞒدم •  ΚɍكΚ۷ٞكǑΚ اعص لسɍ£ ال
وبعد  Ꞓstop cockلال ẇحص ال  

  Ǒȑɍحتɍ٬ ال ٞ طق التسرΚب ٞ ۷ɍ دΚتحد
. Ꞓstep testلال ẇحص ال  

  ٬ ɍسجلا
  ǑΚɍالضغط الرق

ٞ ɍكو¯ ع۷دΚ ضغط₢ٞΚɍال
ҟ ẇطق ٞ ۷ɍوٞرة ال ɍج ال

  ¯ɍ زودةɍط۷فس الꞒ
£Κٞالتوز اꞒɍتȑف© . كثΚر©

  وعداد ǑΚكΚ۷ٞكΚɍال £ɍالس ٞ عص
) UFMالألتراسوΚ۷ك (

ȑٞیل !  ȑایة اǑنه
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