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[Abstract] In order to reduce load fluctuations and network losses caused by large—scale electric vehicles connected
to the distribution network, this paper proposed a multi—objective optimization control method based on Particle Swarm
Optimization (PSO) algorithm for flexible loads of large—scale electric vehicle charging connected to the distribution
network. Firstly, a coupling model between transportation network and distribution network was established, and combine it
with the travel chain model to analyze users’ charging needs, and a prediction model for the energy state of connected
electric vehicles was established; Secondly, the minimized standard deviation of load fluctuations and network losses in the
distribution network was taken as the optimization objective, and a multi—objective optimization function was established for
the flexible load integration of large—scale charging of electric vehicles into the distribution network, meanwhile distribution
entropy was introduced to design inertia weight update strategy and optimize PSO algorithm. Finally, the improved PSO
algorithm was used to achieve flexible load control of the distribution network based on functional constraints. The test
results show that the proposed method can accurately analyze the charging needs of users, and reduce the peak load
fluctuation and network loss of the controlled distribution network.
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