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A method for optimal adjustment of three-phase unbalance in low-voltage
substation area based on HPLC

CHEN Shunli', DUAN Kai*, TAN Yuangang®

(1 Customer Service Branch of Chongqing Guanghui Power Supply Service Co., Ltd, Chongqing 401100, China;
2 Marketing Service Center, State Grid Chongqing Electric Power Company, Chongging 401100, China)

Abstract: In order to reduce line losses by achieving three—phase load balancing in low —voltage substation area, a method for
optimizing and adjusting three—phase imbalances in low—voltage substation area based on HPLC is proposed. In this method, the
phase topology map of the substation area is first constructed based on the HPLC module, and then the three—phase unbalance degree
of each node and user terminal is calculated according to the obtained power load data of the transformer side, each main line, each
branch, and each metering point, and finally the MPC method is used to obtain a commutation adjustment strategy that takes into
account the three—phase unbalance degree and the minimization of commutation operation times, and the low—voltage substation area
is used to carry out three—phase unbalance adjustment based on this method. The pilot application shows that the proposed method
can achieve a relatively balanced three—phase load while ensuring a small number of commutation operations, and the line loss rate
in the pilot substation area is reduced from 3.56% to 2.75%.
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Fig. 1 Overall flow chart
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Fig. 2 Schematic diagram of radial structure of low — voltage

distribution substation area
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Fig. 3 Line loss comparison chart
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