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Distributed voltage control strategy of distribution network with photovoltaic

and energy storage considering equipment loss cost
YAO Lugin', WANG Qi', LI Yan®, DU Jian’, CHENG Shuo', HU Di'
(1. School of Electrical and Automation Engineering, Nanjing Normal University , Nanjing 210023, China;
2. State Grid Jiangsu Electric Power Co.,Ltd. Economic and Technological Research Institute,Nanjing 210008, China;
3. State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210024, China)
Abstract : Aiming at the voltage violation problem caused by distributed photovoltaic connected to the distribution network, a
distributed voltage control strategy based on consistency algorithm is proposed considering the economy of voltage regulation of
battery energy storage and photovoltaic inverters. Firstly, the voltage regulation mechanism of photovoltaic inverter and energy
storage is analyzed, and the voltage sensitivity parameters of distribution network which can be used for distributed iterative
calculation are deduced. Secondly, life loss models for energy storage batteries and photovoltaic inverters are established
separately. These models are employed to derive unit power cost models. Unit voltage regulation cost models are then
constructed by combining the voltage sensitivity parameter. Finally, with the unit voltage regulation cost as the consistency
variable,,a distributed voltage control strategy based on the consistency algorithm is designed, resulting in power regulation
schemes for each node’s energy storage and photovoltaic inverter. The simulation results demonstrate that the proposed control
strategy can consider the lifetime loss of each node equipment and the overall voltage regulation economy,and fully reduce the
voltage control cost of distribution network on the premise of effectively inhibiting voltage violation.

Keywords : voltage violation ;distributed control ; consistency algorithm ;energy storage ; photovoltaic inverter;life loss
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