NSC91-2211-E-009-015-
91 08 01 92 07 31

9 2 10 23



(Walski, 1993)

depth-first search EPANET?2
( shortage
reliability)

Abstract

Proper pipe replacement is necessary for a water distribution network to assure
its reliability of water supply. Previous studies for pipe replacement planning
generally regarded each pipe as an independent unit during analysis. However,
closing al periphera valves is required prior to performing maintenance on a failed
pipe, and the actual influence includes the network segment closed off and adjacent
segments (Walski,1993). This study therefore views valve-enclosed segments as units
for determining the impact of damage to pipes. A computer program based on a
depth-first search agorithm is developed to identify critical segments. The
EPANET2 model is used to estimate the demand shortage impact caused by a failed
segment. A segment-based pipe replacement optimization model is developed
with the objective to maximize improvement in shortage reliability after replacement.
A case study isimplemented for comparing the proposed model with the conventional
pipe-based model based on varying cost limitations. Results show that the proposed
model is effective in making effective replacement decision for improving overall
shortage reliability.

Keywords. water distribution network; reliability; rehabilitation; optimization;
environmental systems analysis
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