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Research on optimal model for energy saving reconstruction of distribution networks
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(1. School of Electric Power, South China University of Technology, Guangdong Key Laboratory of Clean Energy Technology,
Guangzhou 510640, China; 2. Guangdong Electric Power Design Institute, Guangzhou 510600, China)

Abstract: Lines replacement and reactive power compensation are two key measures for saving energy in distribution networks. A
model considered with lines replacement and reactive power compensation collaborative optimization of distribution networks is
presented, which takes annual total expense minimum as the objective and the line replacement, vavious reactive compensation
groups and capacity as the control variables, satisfied with different operational and installed constraints. Cataclysmic genetic
algorithm with grouped integer encoding is adopted to solve this problem. Finally, the benefit gained from different modification
schemes of lines replacement according to economic current density, reactive power compensation and lines replacement and reactive
power compensation collaborative optimization applied in a real distribution feeder shows that the proposed model is more benefit and
practical.
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Fig.1 A typical distribution feeder
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Fig.3 Topological structure of distribution lines
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Tab.1 Economic current density of common lines
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Tab. 2 Information of 10 kV lines Tab.3 Information of distribution transformers
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