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Optimal regulation strategy of battery charging and swapping station for electric
vehicles under electricity spot market environment
ZENG Xiankai'?,YANG Ping"?,LIU Luyao', YANG Kang’,TAN Junfeng
(1. School of Electric Power,South China University of Technology, Guangzhou 510640, China;

2. Key Laboratory of Clean Energy Technology of Guangdong Province,
South China University of Technology,Guangzhou 510640, China)

Abstract: Under the strategic goal of building the new-type power system,the electricity spot market continues
to put forward new demands and requirements for demand-side resources such as battery charging and
swapping station for electric vehicles. Based on pilot rules for the electricity spot market in southern
China, considering the transaction varieties such as spot electric energy,frequency regulation auxiliary services
and multi-stage demand response,the regulation model of battery charging and swapping station for electric
vehicles is established,and the multi-stage optimal regulation strategy is designed,which includes day-ahead,
intra-day and real-time stage. In the day-ahead stage,robust optimization is constructed to solve the uncer-
tainty problems of battery swapping demand, electric energy used for frequency regulation and the price of
various transaction varieties,and the solution is solved through the second-order cone programming algorithm.
In the intra-day stage,the rolling optimization link based on model predictive control is constructed to ensure
that intra-day demand response transactions are effectively engaged. In the real-time stage, aiming at the
lowest control cost, considering the real-time invitation for the demand response and the fluctuation of elec-
tricity price, the battery power allocation strategy is solved. The simulation case shows that the proposed
strategy can make full use of the regulation potential of the battery charging and swapping station and
improve its economic benefits.

Key words: electric vehicles; battery charging and swapping station; electricity spot market; robust optimiza-

tion;model predictive control;multi-stage optimization
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