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Multi-time scale stochastic optimal dispatch of electric vehicle charging station
considering demand response

YAN Huaidong', MA Ruxiang', LIU Zhihang®, ZHU Xiaopeng?, WEI Zhinong®
(1. Yancheng Power Supply Branch, State Grid Jiangsu Electric Power Co., Ltd., Yancheng 224002, China;
2. Hohai University, Nanjing 210098, China)

Abstract: Optimal complementarity of source-load resources and coordination of multi-time scales in an Electric Vehicle
(EV) charging station can reduce the operational cost and the impact of source-load randomness on system scheduling
strategy. A multi-time scale stochastic optimal dispatch model for an EV charging station considering demand response is
proposed. In the day-ahead stage, with the minimum daily operating cost as the optimization objective, the conditional
value-at-risk (CVaR) is used to measure uncertain risk, and price-based and incentive-based demand response are introduced
to optimize the net load. A multi-scenario optimal dispatch model for the charging station considering operational risk
constraints is established. On this basis, an intraday rolling optimization and feedback correction control method for EV
charging station based on Model Predictive Control (MPC) is proposed. This can reduce the impact of poor net load
forecasting accuracy on optimization decision-making. Finally, the feasibility of the proposed model is verified with
simulation of an EV charging station, and the impact of demand response and uncertainty risk preference on the operation of
the charging station is analyzed.
This work is supported by National Key Research and Development Program of China (No. 2018YFB0904500).
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Fig. 1 System structure of electric vehicle charging station
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Fig. 2 Multi-time scale optimal dispatch for electric

vehicle charging station
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Table 1 Cost comparison of charging station

under different scenarios
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Table 2 Daily operation cost and CVaR of charging station

under different risk preference coefficients

7 VA LR AS H I ERIEAT A 7T CVaR/ TG
0.05 15761.78 18 768.789 3244.170
0.1 15774.84 18 769.788 3231.813
0.3 16 534.91 18 947.213 2554.152
0.4 16 824.46 19 009.801 2369.202
0.5 16 972.81 19 068.141 2248.519
0.6 17 731.44 19 368.627 1702.023
0.8 18 201.75 19 608.266 1323.219
1.0 18 389.57 19 768.830 1151.692
2.0 18 467.12 19 813.359 1119.886
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Table A1 Rest of parameters of charging station
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