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Economic dispatch strategy for distribution networks considering
the frequency regulation characteristics of electric vehicle battery
swapping stations and the source—load correlation

Zhao Xizheng', Yang Nan', Li Jia', Wang Jingping', Huang Huang', Pan Weiqi', Zhang Shengqi®
(1.State Grid Jiangsu Electric Power Co.,Ltd. Nanjing Power Supply Branch, Nanjing 210000, China; 2.School of
Mechatronics Engineering and Automation, Shanghai University, Shanghai 200444, China)

Abstract: To address the power fluctuations in the distribution network caused by the integration
of distributed new energy, this article proposes an economic dispatch strategy for the distribution
network that considers the frequency regulation capability and source load correlation of electric
vehicle battery swapping stations (BSS). This strategy aims to minimize the total system cost,
coordinate and schedule frequency modulation resources including BSS, and constrain BSS
charging and discharging behavior while maintaining power balance. Firstly, a frequency
modulation signal prediction model is constructed: a long short—term memory neural network is
used to predict new energy and load power, and the Copula function is used to characterize their
correlation, deriving the conditional probability distribution of the frequency modulation signal.
Secondly, a prediction driven economic dispatch method based on source load correlation is
proposed: Wasserstein distance is used to process the predicted data and construct a fuzzy set,
combined with distribution robust optimization and opportunity constraints to establish an economic
dispatch model considering the cost of secondary frequency modulation; Further transform the
opportunity constraint through conditional value at risk (CVaR) approximation, and use
Wasserstein duality to transform the model into a linear programming problem for solution. The
simulation results show that the proposed strategy is economically superior to traditional methods.

Keywords: EV battery swap station; neural network; Copula function; distributed robust

optimization; secondary frequency modulation control
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