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Water distribution systems are essential as well as costly infrastructures. In the past
four decades, several researches have been carried out to develop optimization models that
can help reduce capital and operation costs of water distribution systems. Despite
significant researoh‘efforts, there are currently no commercially available optimization
models that can be used for practical applications. This is partly because most of thé models
developed so far have had some limitations. In this study improved optimization models are
developed and their performance is tested by solving example problems from the literature.
Although further improvements such as development of a user-interface are necessary, at
. their present states the models can be used as assisting tools for practical water

distribution system design and operational optimization purposes.

Most of the models are based on genet}c algorithm (GA), which is a powerful and flexible
stochastic searching technique that is gaining widespread application in recent years.
However, other two optimization methods are also used to fill the gap where GA is relatively
inefficient. Linear programming (LP) is used to develop a branched network optimization
model for its advantages of guarantying global optimal solution and computational
efficiency. A new heﬁriétic optimization method developed in this study, which is named
the one by one reduction method (the OBORM), is used to develop a model for designing
least-cost looped pipe networks for its superior computational efficiency as compared to

genetic algorithm.
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Because of its capabilities to handle complex optimization problems, in addition to
designing pipe networks, GA is used to develop models for designing distribution syétems
with pumps and storage tanks, designing distribution networks from reliability point of
view, and optimizing operation of distribution systems. Application of GA for least-cost
- pipe network design-and water distribution system operation optimization has been reported
by several studies in the past. The new contribution of this study is therefore the addition
of pumps and storage tanks and the reliability based optimization. Another peculiarity of
this study is introduction of a heuristic method to improve coﬁvergencé speed of genetic

algorithm that resulted in enhanced computational efficiency of the GA based models.

The performance of the models in practical problems has to be tested yet. However, from
their encouraging performance on test problems, it is hoped that they can be effectively
used for practical purposes. Both GA and the OBORM can also be used for branched network
designs, but LP is more preferable here. For designing low cost looped pipe networks, both
the OBORM and GA can be used, their results can be compared and the best one can be chosen.
For other problems, namely reliability-based design of‘looped pipe networks, design of
distribution systems with pumps and tanks, and finding optimal pump schedule to minimize
operation cost of vater distribution systems, the GA-based model can be utilized.
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