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Research on optimal operations of distribution system with accommodation water discharge of
small hydropower station and capacitor-switching
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(1. Department of Automation, Guangdong University of Technology, Guangzhou 510006, China; 2. Power System Planning
Division, Guangdong Electric Power Design Institute, Guangzhou 510900, China)

Abstract: With the energy crisis and environmental challenge, more and more distributed generation (DG) based on small hydropower
station has been connected to the distribution network. In order to make full use of the small hydropower exploitation capacity, the
operation characteristics of small hydropower station are analysed, and an optimization control method and strategy containing the
capacitor-switching limitation and the water discharge of small hydropower station is proposed. A new intelligent PSO algorithm is
proposed to solve this objective optimization of small hydropower. The proposed method is tested by IEEE 9-bus system, the
investigations reveal that method is capable of obtaining global optimal solutions efficiently. The satisfying result shows that the method
proposed can be used in the optimal operation analysis of distribution network with distributed generations such as small hydropower
station, etc.
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Tab.1 Capacitor placement of the 9-bus system
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Fig.1 The piece-wise daily load profile of a bus in the 9-bus
system
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Tab.2 Results of ignoring capacitor-switching cost
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Fig.2 Synchronous generators vector diagram
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