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Determining the Proper Capacity of Electric Vehicle Charging Station

= =y * - Kk =y kKK +
FEA-AFAT-0] AT A

(Junhee Hong - Jung In Choi - Jong-Hyun Lee - Young Woo Nam)

Abstract - The problem of determining the proper capacity of electric vehicle charging station is studied in the
presented paper. Based on the expected arrival rate and the expected charging time, we calculate the proper capacity that
guarantees electric vehicles get service better than a given lower bound which is termed the loss of charging probability.
The problem is studied by using certain queueing models. We first formulate the problem as a queueless model of type
M/M/t/n, known as the Erlang loss system. And then the M/M/1/K type queueing model is formulated to consider the
parking space constraint. Results of the study may be used for designing the electric vehicle charging station.
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Table 1 Average charging time
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Table 3 Number of charger vs. arrival rate & loss of
charging probability for M/.M/n/n type
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Fig. 2 Station capacity vs. arrvial rate for M/M/n/n type
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Table 4 Number of charger vs. arrival rate & loss of
charging probability for M/M/n/K type
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