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Fig.6 Sequential reactive voltage regulation
at 24 hours of a day
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Reactive voltage regulation method based on agents

group using reinforcement learning
FAN Shixiong' , LIU Xingwei', WEI Zhihui*, LIU Ruiye’, WANG Songyan®, YU Jilai’
(1. China Electric Power Research Institute Co.,Ltd.,Beijing 100192, China;
2. School of Electrical Engineering and Automation, Harbin Institute of Technology, Harbin 150001, China)

Abstract : Reactive voltage regulation is an important control measure to ensure voltage stability in the power grid area. The

existing single agent design method based on reinforcement learning has many problems, such as high coupling between state

and action, various combinations of reactive power compensation devices, and unreasonable reward design based on target

deviation model. Aiming at these problems, a method for describing the integrated operation state of the grid considering the

node voltage amplitude and capacitor switching condition is proposed. The reinforcement learning agent group architecture for

grid reactive voltage regulation is designed. The group determines the members of the agent according to the current

comprehensive operating state of the grid, and gives corresponding reactive power regulation actions. Each agent member uses

the improvement degree of the grid state in the adjacent time period as a reward mechanism. The example shows that the method

can be applied to the grid reactive voltage regulation environment. Compared with the single agent design method, the number

of action sets can be effectively reduced, and various reactive voltage regulation conditions can be better dealt with.

Keywords : reactive power and voltage ; reinforcement learning; artificial intelligence ;agent group ; capacitor switch
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