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Intelligent Pressure Management to Reduce Leakage in

Urban Water Supply Networks,
A Case Study of Sarafrazan District, Mashhad
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Abstract

Water losses are inevitable in urban water distribution systems. The two approaches adopted
nowadays to combat this problem include management of hydraulic parameters such as pressure and
leakage detection in the network. Intellitgent pressure management is a suitable technique for
controlling leakage and reducing damages due to high operating pressures in a network. This paper
aims to investigate the effects of pressure reduction on leakage. The EPANET 2.10 software is used to
simulate the water distribution network in the Sarafrazan District, Mashhad, assuming leakage from
network nodes. The results are then used to develop a pressure variation program based on the patterns
obtained from the simulation, which is applied to the pressure reducing valve. The results show that
pressure management can reduce nightly leakage by up to 35% while maintaining a more uniform
pressure distribution. Implementation of the time-dependent pressure pattern by applying
programmable pressure reducing valves in a real urban water distribution network is feasible and plays
a key role in reducing water losses to leakage.

Keywords: Leakage, Non-Revenue Water, Pressure, Hydraulic Analysis, Simulation, Water Supply
Networks, EPANET.
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