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Microgrid energy scheduling with electric vehicles and flexible loads

YAN Xiangwu, WANG Qing’ao, LU Junda, BU Jinyong, SHEN Zhongyu, JIA Jiaoxin, SUN Shaobin
(Hebei Provincial Key Laboratory of Distributed Energy Storage and Microgrid
(North China Electric Power University), Baoding 071003, China)

Abstract: In response to the increasing number of electric vehicles (EVs) and the rapid development of distributed
generation in recent years, which has caused a significant impact on the power grid, this paper proposes an optimal
scheduling scheme that comprehensively considers controllable resources such as electric vehicles and flexible loads,
reducing the operating costs of micro power grids and reducing the impact on the power grid. First, a typical
"source-grid-load-storage" microgrid topology considering electric vehicles and various flexible loads is established. Then,
it models the adjustable resources in the microgrid, considers the redistribution of peak and valley periods under different
permeabilities and different numbers of electric vehicles, calculates the minimum operating cost of the microgrid under
different permeabilities, energy storage capacities, and numbers of electric vehicles, and determines the optimal microgrid
configuration scheme. Finally, simulation results show that the proposed optimization scheme can reduce the operating
cost of the microgrid by 8.1%, while maintaining contact line power fluctuations to 50 kW or less and maintaining high
user satisfaction with flexible loads.
This work is supported by the National Natural Science Foundation of China (No. 52207102).
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collaborative control microgrid
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Table 3 Flexible load optimization results
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Table B1 Paramenters of microgrid model
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Table B2 Time-sharing compensation cost price of

Cy(?) flexible load
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