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Fig. 1 Cost composition of charging station system
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Fig.2 Schematic diagram of rain flow counting method
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Tab. 1 Relationship between DOD and cycles number of
lithium iron phosphate battery

DOD N_ /R DOD N /K
0.4 7200 0.8 5200
0.6 6000 1 4700
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Fig.5 Typical daily load power and electricity price curves
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Tab.3  Electricity price in Shenzhen
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Tab. 6 Electricity price in Beijing
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Tab.7 Optimal configuration of capacity
of energy storage battery
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Energy storage capacity allocation method of electric
vehicle charging station considering battery life
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University, Beijing 100044, China;
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Abstract: The access to the distribution network of the electric vehicle charging station not only increases the ex-
pansion pressure of the power grid, but also causes a problem of low utilization of equipment due to the large peak-
to-valley difference of the charging station. By configuring the energy storage battery, the difference between peaks
and valleys can be effectively reduced, and the utilization of equipment can be improved. The capacity of energy
storage batteries determines the cost of investment, and it is necessary to find the most appropriate capacity. Since
the life of the energy storage battery affects the battery replacement time, it is necessary to accurately estimate the
life cycle of the energy storage battery in the state of frequent irregular charge and discharge. In this paper, the rain
flow counting method is used to count the depth of charge and discharge in the battery operating cycle, and the bat-
tery life loss model is established based on the equivalent cycle life curve. To minimize the daily cost of charging
stations, the investment cost of the distribution network of the charging station, the investment cost of the energy
storage system, the maintenance cost, and the overall operating cost are comprehensively considered. The particle
swarm optimization algorithm is used to solve the optimal capacity, and finally the different types are compared.
The charging station configures the value of energy storage in different scenarios.

Key words: electric vehicle charging station; battery life; optimization algorithm; capacity configuration



