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Comprehensive Evaluation and Modeling of Reliability for Water Supply Pipelines Network

Based on Hydraulics and Water Quality
CHEN Xiaochen”
(Shanghai Lingang Water Supply and Drainage Development Co., Lid., Shanghai 201306, China)

Abstract [ Objective] The reliability assessment of water supply networks plays an important role in the planning, design, and
operation of water supply systems. In the paper, a reliability model of the water supply network is established to conduct a
comprehensive assessment of the reliability of the water supply network. [ Methods ] In the paper, the water pressure reliability,
water volume reliability, residual chlorine reliability and water age reliability of the water supply network nodes were defined through
models. Further, the comprehensive reliability of the nodes was defined as the minimum values of water pressure reliability, water
volume reliability, residual chlorine reliability and water age reliability. Finally, the weighted summation of the nodes was carried out
to obtain the reliability of the water supply network system. By writing a MATLAB program to invoke the EPANET hydraulic water
quality engine and applying it to the actual water supply network, Monte Carlo was used to simulate the water pressure, water volume,
residual chlorine concentration and water age of the water supply network under steady-state, non-steady-state and uncertain conditions.
The water pressure reliability, water volume reliability, residual chlorine reliability and water age reliability of each node were obtained
through model calculation. Further obtain the comprehensive reliability of the nodes and the reliability of the water supply network
system. [ Results| The comprehensive reliability of the water supply network was 0. 36 under steady-state conditions, and presents
two peaks time (5—6 hours, 15-16 hours) and two valleys time (9-10 hours, 23—24 hours) under dynamic conditions based on the

selected water demand mode. The comprehensive reliability of the water supply network was 0. 38 when the node water demand is
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uncertain. [ Conclusion |

Reliability of nodes is closely related to their location in the water supply network. Nodes closer to the end

of the network have lower water pressure reliability, water volume reliability, residual chlorine reliability, and water age reliability.

Residual chlorine reliability and system reliability are related to factors such as node water demand patterns and residual chlorine

attenuation rules. This model has clear physical concepts, simple calculations, and objective and reasonable evaluation result.

Keywords water supply pipelines network reliability = water pressure reliability ~water quantity reliability ~water quality reliability
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