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Multi—agent Active and Reactive Power Coordinated Voltage Control
Method Considering Distributed Photovoltaic Prosumers

YAN Hongbo, LI Tingjun, HAN Xiaoqing
(College of Electrical and Power Engineering, Taiyuan University of Technology, Taiyuan,Shanxi, China)

Abstract: [Purposes]In this paper, considering the current distributed photovoltaic (PV) prosum-
ers’ supply/use dual attributes, a multi-agent active and reactive coodinated voltage control method
based on deep reinforcement learning is proposed, which combines the PV prosumers’ flexible active
load response with the reactive power support capability of the active distribution network. [Methods]
First, by analyzing the influence of PV access on node voltage and line currents, the active power re-
verse quota and overvoltage responsibility of distributed PV prosumers were calculated. Second, an
incentive policy was constructed based on the quota and responsibility to guide PV prosumers’ flexible
active load response, and a multi—agent voltage control model was designed for the active distribution
network and multiple PV prosumers. [Results] The analyses of the IEEE 33-bus system demonstrate
that the proposed active and reactive power coordinated voltage control method can effectively reduce

voltage violations and power losses caused by excessive PV generation, and improve the revenue dis-
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tribution of PV prosumers.

Keywords: voltage control; active distribution network; distributed photovoltaic; multi-agent;

deep reinforcement learning
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Fig.1 Active and reactive coordinated voltage control framework
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