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Research on electric vehicle charging station modeling

HU Yuhang', PI Yichen®, CUI Jing’an?, SUN Jianjun’
(1. Kunshan Power Supply Company of Jiangsu Electric Power Corporation, Kunshan 215300, China;
2. School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: The electric vehicle is the future direction of the automotive industry. As the ancillary service facility of electric
vehicles, the development of charging station is rapid. Through simulation analysis of single charger’s load characteristic
based on PWM rectifier + DC / DC converter topology, its mathematical model is obtained. Based on the load
characteristics and using the mathematical model, probabilistic modeling of a variety of random factors affecting the
charging station loads is carried out respectively. On this basis, using Monte Carlo modeling methods, comprehensively
considering the influence of various random factors of charging station load, the static load model reflecting the charging

station time-varying characteristics is got and the daily load curves under different permeability are given.
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Fig. 1 Charger principle of PWM rectifier and DC/DC converter
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Table 1 Data table of simulation result

% % %¢+%

0.7 0.907 230 197 0.260 260 563
0.8 0.909 379 231 0.169 531 985
0.9 0.906 475 73 0. 121 528 146
1.0 0. 906 554 888 0.093 445112
1.1 0.908 711911 0.074 394 331
1.2 0.907 843 83 0. 060 551 363
1.3 0. 906 548 28 0. 050 345 302
1.4 0.907 441 433 0. 042 844 821
1.5 0. 908 547 93 0.036 922 025
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Fig. 5 Charger load characteristic curve fitting
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Table 2 Charger station average vehicle of each time
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Fig. 6 Monte Carlo flowchart of vehicle in charging stations
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Table 3 Discrete number of vehicle in charging stations below

20% penetration

t 07:10 07:20 07:30 07:40 07:50 08:00
n 3 3 0 1 4 5
t  08:10 08:20 08:30 08:40 08:50 09:00
n 5 6 8 3 2 4
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Fig. 7 Active daily load curve of electric car charging

stations at 20% penetration rate case
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Fig. 8 Active daily load curve of electric car charging

stations at 39% penetration rate case
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