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A distributed—in—place voltage control strategy for rural low—
voltage distribution network considering complex scenarios

Wang Feng', Cai Yongxiang®, Chen Xiangping', Zeng Xiangjing', Tang Wei®, Zhang Lu?
(1.School of Electrical Engineering, Guizhou University, Guiyang 550025, China; 2.Electric Power Research
Institute of Guizhou Power Grid Co.,Ltd., Guiyang 550002, China; 3.College of Information and Electrical
Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Rural low —voltage distribution networks was simple grid structure and weak
communication infrastructure. Large—scale integration of distributed photovoltaic power system will
lead to voltage violations in the rural low—voltage distribution networks. To address this issue, this
paper proposes a distributed —local voltage control strategy for rural low —voltage distribution
networks considering complex scenarios. Firstly, considering the economic cost of voltage control
for users, a control framework that takes into account the interests and responsibilities of both the
grid and users is proposed. Secondly, a distributed —in —situ collaborative control strategy is
proposed, which is suitable for the grid connection of a variety of distributed energy resources, and
considers complex communication scenarios, and adapts to rural scenarios with or without
communication or unstable communication. Finally, verified by simulation that the proposed control
strategy can balance the interests of the grid and users and effectively solve the voltage violations
in rural low—voltage distribution networks.

Keywords: low —voltage distribution networks; distributed photovoltaics; voltage violation;

complex communications
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