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Multi—objective optimal operation of key reservoirs in Ganjiang River oriented to power

generation, water supply and ecology

CHEN Yueyunl, MEI Yadongl, CAI Hao', XU Xinfa’

(1. Wuhan University, State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan 430072, China;
2. Jiangxi Provincial Institute of Water Sciences, Nanchang 330029, China)

Abstract: Taking key reservoirs in the Ganjiang River basin as the research object, seven main water use
regions were generalized in the basin to develop a multi-objective optimal operation model oriented to the
demands of power generation, water supply and ecology. The operation model was designed to maximize
power generation of the reservoir group, minimize total water deficit of the water region while minimizing
flow alteration of Waizhou Station, taking account of different objectives of reservoirs, the water demand of
main regions and the requirements of the ecological instream flow. The multi-objective particle swam optimi-
zation method was adopted in solving this model to obtain the non-dominated solution set of the three ob-
jectives under different inflow frequencies, and the competition relationships among them were investigated.
Then the corresponding water level process and water shortage situation of typical schemes were analyzed.
The results indicate that the degrees of competition relationships among the three objectives are different.
The competition between power generation and ecology, and that between water supply and ecology are
fiercer, and the one between water generation and water supply is weaker.

Keywords: power generation; water supply; ecology; non-dominated solution set; multi-objective particle

swarm optimization
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