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Development of Optimal Decision—-Making System for Rehabilitation of Water
Distribution Systems Divided by small Division
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Baek, Chun Woo / Kim, Seok Woo / Kim, Eung Seok / Kim, Joong Hoon / Park, Moo Jong

Abstract

The purpose of this study is to develop an optimal, long-term planning model for improvement of
water distribution networks. The water distribution system is divided into sub-zones and the decision
of improvement plan is made for each sub-zone. Costs for replacement, rehabilitation and repair,
benefits including reduced pumping and leakage costs, and hydraulic reliability are considered to make
optimal decision for improvement planning of water network. Harmony search algorithm is applied to
optimize the system and hydraulic analysis model EPANET is interfaced with the optimal decision
model to check the hydraulic reliability. The developed model is applied to actual water distribution
system in Daegu-city, South Korea. The new model which use durability, conveyance and cost as a
decision variable is different from existing methods which use only burying period and pipe type and
can be used as optimal decision making system for water distribution network.

keywords : pipe network, rehabilitation, decision-making, Harmony Search, Sub-Zoning
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Table 1. Differences between new model and Kim et al. (2004)'s model

Kim et al (2004)'s model

New model

Decision Variable

Rehabilitation plan of pipes

Rehabilitation plan of sub-zones

Hydraulic Reliability Check

KYPIPE

EPANET

Equation of
Hazen-William C value

Mononobe (1960) ’s Equation

Result of Baek et al. (2004)
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