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Intelligent Control Technology for Three—Phase Imbalance in Distribution Networks and
Operational Effectiveness Verification
Caixia Yang Yexiong Zhu Qian Huang Jiafu Guo Zhixiang Zhao
Yunnan Aluminium Co., Ltd.

[Abstract] The three—phase imbalance issue in distribution networks has long constrained the stable operation
and efficient management of power systems. The introduction of intelligent control technology provides an
innovative approach to solving this problem. This paper focuses on the three—phase imbalance issue in
distribution networks, elaborating on its hazards, including increased line losses, reduced equipment lifespan,
degraded voltage quality, and interference with relay protection devices. Intelligent control technologies are
introduced, such as intelligent phase—switching switch technology with low cost and fast response; power
electronic compensation technology with high compensation accuracy and rapid response; distributed
generation coordination control technology that is flexible and promotes renewable energy integration; and
technology based on artificial intelligence algorithms with strong adaptability and learning capabilities. A
verification framework is constructed to assess operational effectiveness from three aspects: power quality
indicators, equipment operating status indicators, and economic benefit indicators. Results show that intelligent
control technologies improve power quality to varying degrees, optimize equipment operating conditions,
reduce line losses and equipment maintenance costs, and yield significant economic benefits, demonstrating high
value for widespread application.
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