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Intelligent loss reduction device for distribution networks
based on flexible regulation

Yongxi Lv

State Grid Shandong Electric Power Company, Dezhou Lingcheng District Power Supply Company, Dezhou, Shandong,
253500, China

Abstract

To address the challenge of line loss management in power supply enterprises, this project has developed an intelligent loss reduction
device for distribution networks targeting three core pain points: Firstly, the comprehensive line loss rate of the enterprise is
approximately 3.5%, leaving room for voltage reduction compared to advanced units, and technological breakthroughs are needed
to enhance efficiency. Second, the capacitor compensation in existing substations or transformer areas is only 1 to 6 groups, which is
prone to overcompensation and undercompensation, and it is difficult to precisely control the power factor. Thirdly, the average three-
phase unbalance rate in low-voltage transformer areas reaches 50.37%, with only 1.27% of transformer areas having an unbalance
rate of no more than 15%. The current measures can only control it at around 25%. The device takes flexible regulation as its core,
aiming to solve the problems of reactive power compensation and the accuracy of three-phase imbalance, and achieve intelligent
reduction of distribution network line losses. It has laid a solid foundation for building a more efficient, intelligent and reliable
modern energy system.
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