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Objective The main objective of this research is to study and examine the methoc
approaches for reducing noevenue water.

Method: This study adopted a systematic approach to identify and evaluate stratec
reducing nofrevenue water. Eleven potential strategies were identified, and the Coy
method was used to prioritize them. Results showed that leakage management esp
and connectionsincluding active and inactive control, continuous inspecti
monitoring, and pipe repairwas the highest priority. This methodology provides a c
framework to focus on the most effective interventions.

Results: The analysis revealed that pipeline and connection leakages are the
significant contributors to nerevenue water. The prioritization using the Copel:
method showed that leakage management measurekiding inactive leakage contro
active leakageontrol, continuous inspection, leakage monitoring, and pipe replace
or repair—were ranked highest among all identified stratedigker strategies, such ¢
pump control to prevent water hammer and pressure waves, the use of flexibletitt
reduce physical damage, and the recording of all information related to custc
properties, connections, meters, and subsequent changes in customer recorc
assigned equal priority. These strategies were ranked lower compared to |
managerant measures

Conclusions: This study evaluated strategies to reduce-rewmenue water, highlighting
leakage from pipelines and connections as the primary cause. Effective le
managementincluding active and inactive control, continuous inspection, monitor
and pipe repair-is essential, while other measures such as pump control, flexible fitt
and data management offer supportive but legr@rity benefits. Prioritizing targete:
leakage management is the most effective approach for reducing water lossaanuihgn
operational efficiency.
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Introduction

Nonrevenue water is the difference between the net volume of water that enters the
network and is consumed. In recent years, the severe shortage of resources and the rapid
increase in water production costs have caused the issue veme water to beonsidered.
Based on this, identifying the ways and means of reducingewxenue water has double
importance. In this regard, the aim of this research was to identify and prioritize these
solutions

Method

In this research, based on the main objective of the research, which is to study and
investigate the ways and methods of reducingnesenue water, 11 potential solutions include
entering all the information related to the subscriber, ownership, brarasidngpntour and any
subsequent changes in the subscriber file, renewal and replacementpfalityy materials
with new and higklquality materials in different parts of branching (branching belt, network
valve, branching pipe, branching valve, branchingnections, connecting and disconnecting
valve and onevay valve), planning for regular and permanent reading of subscribers’ contours,
quality of readers, subscribers’ contour reading routes and quality control of the read statistics,
leakage managemeint pipes and branches (passive leakage control, active leakage control,
continuous inspection, leakage monitoring, replacement or repair), use of higher precision
meters (class meter C instead of class B meter), periodical testing of sharing meterseatjust
and uniformity of distribution network pressure in the range of 3 to 5 atmospheres, use of
flexible and norrigid connections to reduce physical damage, careful monitoring of contracts
and installation of pipes in underground, the use of pressueé valves (PRV) to reduce the
possibility of leakage and pump control to prevent the phenomenon of water hammer and
pressure waves have been identified

Results

After identifying potential nowrevenue water reduction solutions, these identified solutions
were ranked using muldriteria decisiormaking techniques (network process analysis
method, Vicor method and Aras method) and finally the results obtainedtliem were
prioritized using the Copeland method. Became. Based on network analysis technique, leakage
management in pipes and branches (passive leakage control, active leakage control, continuous
inspection, leakage monitoring, replacement or repair) aaaihigher precision meters (class
C meter instead of class B meter) had the highest priority among other options and the use of
pressure relief valves (PRV) had the third priority. Based on Vicor technique, periodical testing
of subscription meters amadreful monitoring of contracts and installation of underground pipes
had the highest priority among other options, and the solution of periodical renovation and
replacement of poor quality materials with new and high quality materials in different parts o
branching (branching belt, network valve, branching pipe, branching valve, branching
connections, connecting and disconnecting valve andmagevalve) had the third priority.
Also, based on the Aras phase technique, the leakage management in pipesnehesb
(passive leakage control, active leakage control, continuous inspection, leakage monitoring,
replacement or repair) and periodical renovation and replacement of poor quality materials with
new and high quality materials in different parts of bramglibranching belt, network valve,
branching pipe, branching valve, branching connections, disconnecting and connecting valve,
and oneway valve) had the first and second priority among other options, and the solution for
careful monitoring of contractsd installation of pipes in underground had the third priority
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Conclusions
Finally, the results of the final prioritization with Copeland method showed that measures

related to leakage management in pipes and branches (passive leakage control, active leakage
control, continuous inspection, leakage monitoring, replacement om)rémaie a higher

priority than other solutions. In other words, it can be stated that the leakage from pipes and
connections is the most important factor in the occurrence efevamue water and since water
leakage will happen in any case, the necessityonitoring and dealing with it is the most
important solution in reducing nerevenue water. Also, pump control solutions to prevent the
phenomenon of water hammer and pressure waves, the use of flexible connections to reduce
physical damage and includ# information related to the subscriber, property, branching and
contour and subsequent changes in the subscriber file had the same priorities and had lower
priority than other solutions
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