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Optimal Control Method for Charging Stations Based on Fractional-order Control
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(1. State Grid Henan Electric Power Company, Luoyang Power Supply Company, Henan Luoyang 471000,

China; 2. College of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China)
Abstract: The switching operation of electric vehicle, as a highly uncertain load with frequent variations,
will have an impact on the distribution network system, including charging stations. To enhance system
stability, in this paper a fractional order control strategy for electric vehicle charging stations based on
improved Modified particle swarm optimization (MPSO) algorithm, on the premise of considering the
fractional order characteristics of batteries, is proposed so to improve the stability of distribution network
system. First, a fractional order second-order RC equivalent model of the battery is set up, and a fractional
order PID (FOPID) controller is introduced. The FOPID controller is combined with current and voltage
dual closed -loop control so to set up a fractional order impedance model of the charging station system.
Then, impedance spectrum error is taken as the criterion, and an improved particle swarm optimization
algorithm is adopted to optimize the parameters of the FOPID controller. Finally, it is shown through
simulation that compared with PID and FOPID control methods under integer-order models, the fractional-
order model exhibits smaller errors, higher accuracy, and better compliance with the actual operational
characteristics of charging piles. The fractional order control method proposed in this paper is superior to
traditional methods, with better dynamic performance and strong ability to suppress external disturbances.

Keywords: electric vehicle charging station; impedance modeling; fractional order PID; fractional order

model; modified particle swarm optimization algorithm
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Table 1 Parameter identification results of batteries
i SOC Ro/mQ) R,/mQ R,/mQ) C/kF C,/kF A n
1 35 18.3 2.216 16.275 311.652 0.953 0 0.944 2
2 45 16.9 2.474 9.155 34.199 346.370 0.963 2 0.995 0
3 75 21.7 2.257 21.427 320.483 0.968 0 0.982 4
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