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Control and optimization of distribution network based on orderly
charging strategy of electric vehicles

Qiao Shichao', Hou Langbo', Sun Hao', Chen Heng', Liu Tao”, Liu Wenyi'
(1. North China Electric Power University , Beijing 102206, China.
2. Beijing Guo Dian Tong Network Technology Co., Lid., Beijing 100070, China)

Abstract : With the yearly rise of electric vehicle (EV) ownership in China, the disorderly access of large-scale e-
lectric vehicle charging loads brings new challenges to the safe and efficient operation of the power grid. The spar-
row search algorithm is used to establish an optimization model with the objectives of minimizing user charging cost,
minimizing peak-to-valley difference in distribution network loads and minimizing network loss to achieve optimal
scheduling of EVs charging behavior. Compared with the traditional disorderly charging scenario, it is found that
the electric vehicle charging strategy using intelligent optimization algorithm can effectively reduce the charging cost
of users, significantly reduce the load fluctuation of the grid, lower the voltage offset, decrease the active network
loss, and reduce the impact of the EV charging load on the operation security and economy of power system.
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Fig. 1  Probability density distribution of charging
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