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Discrete modeling of load power for energy storage fast charging station

HE Yang', ZHANG Yu*, WANG Yufei', FANG Chaoming®, FANG Chen*, XUE Hua'

(1. School of Electrical Engineering,Shanghai University of Electric Power, Shanghai 200090, China; 2. State Grid Shanghai Electric

Power Research Institute, Shanghai 200437, China; 3. State Grid Suining Electric Power Supply Company, Suining 629000, China)

Abstract : Fast and random charging of electric vehicles (EVs) in the charging station can easily cause the overload and
uncertain peak load of the grid. In order to improve the stability of the grid and reduce the power fluctuation caused
by random charging, a charging load discrete model for energy storage configuration is proposed. The time-continu-
ous charging load curve is discretized into charging sequences at equal intervals, the power supply cap of the grid and
energy storage capacity are quantified to the number of available charging piles, and the load status is described by ap-
plying queuing theory within the set time. Then the system load state transition relation is established by applying
two-dimensional discrete time Markov chain, thus a random charging model of a single energy storage fast charging
station is established. According to the state space and probability distribution of the discretized load, the economics
under different load statuses are analyzed. Finally, through the case study. the impact of the EV arrival rate on the
service quality and economy is analyzed under different ratios of grid power and energy storage power, so that the fea-
sibility of the model is verified.
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Figure 1 State transition relation
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Figure 2 Power allocation of charging station
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Figure 3 Load curve of fast charging station
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Figure 4 Discrete sequences of load power
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Figure 5 State space graph of charging station system
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Figure 6 System loss rate under different arrival rate
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