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Abstract

In this study, for the purpose of water supply planning, we propose a sophisticated multi-period mixed
integer programming model that can coordinate the behavior of multi-reservoir operation, minimizing
unnecessary spill. It can simulate the system with operating rules which are self- generated by the
optimization engine in the algorithm. It is an optimization model in structure, but it indeed simulates the
coordinating behavior of multi-reservoir operation. It minimizes the water shortfalls in demand requirements,
maintaining flood reserve volume, minimizing unnecessary spill, maximizing hydropower generation release,
keeping water storage levels high for efficient hydroelectric turbine operation.

This optimization model is a large scale mixed integer programming problem that consists of 3920 integer
variables and 68658 by 132,384 node-arc incidence matrix for 28 years of data. In order to handie the
enormous amount of data generated by a big mathematical model, the utilization of DBMS (data base
management system) seems to be inevitable. It has been tested with the Han River multi-reservoir system in
Korea, which consists of 2 large multipurpose dams and 3 hydroelectric dams. We demonstrated successfully
that there is a good chance of saving substantial amount of water should it be put to use in real time with a
good inflow forecasting system.

Keywords: water supply planning, multi-period mixed integer programming model, multiple reservoir operation,
minimum cost network flow model, water conservation
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