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Design of detection scheme and system for a V2G DC charging pile

ZHANG Qian, CHEN Xi, WANG Liyong, ZHAO Yutong, JIN Yuan, GUAN Yu, ZHANG Xin
(Electric Power Science Research Institute of State Grid Beijing Electric Power Company, Beijing 100051, China)

Abstract: There are problems of incomplete function, just a single detection scheme and difficult control and
management with the existing V2G DC charging pile field detection device. Thus a detection scheme and system for a
V2G DC charging pile are designed in line with relevant national standards. First, given the needs, three detection
schemes, i.e. field, laboratory and power battery schemes, are designed. Different detection schemes correspond to
different environments and items of V2G charging piles. Then, for the three detection schemes, the hardware and software
of the detection system are designed. These can detect the charging and discharging function, DC output and
grid-connected performance and protection function of the pile. The detection system can also evaluate the state of the
power battery of the electric vehicle, and in this way judge the potential risk to the battery. Finally, by testing the V2G DC
charging pile and vehicle power battery in different circumstances, the results show that the designed scheme and system
can accurately detect the function and performance of a V2G DC charging pile.
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Fig. 1 Scheme of V2G DC charging pile test
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Fig. 3 Battery load test of V2G charging pile
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Fig. 4 Laboratory test system of V2G charging pile
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Fig. 5 Power battery condition evaluation test
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Table 1 Test completion of V2G charging pile under different loads
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Fig. 6 Hardware connection diagram of test system
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Table 3 Test results of charge-discharge current stability accuracy
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Table 4 Test results of voltage stabilization accuracy

1H ARV U,V Uy/V TR BE/%
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Table 5 Current ripple test results
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Fig. 12 Current ripple waveform under 50 A constant

current working condition
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Table 6 Voltage ripple test results
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Fig. 13 Voltage ripple waveform
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Table 7 Measurement error of charge and discharge

under constant current

. T A5 PR BRI ARG
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CENEvAY fE f/kWh H/kWh R 5%
0 375 0 0 0
40 375 1.252 1.248 -0.16
80 375 2.481 2.475 -0.20
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Table 8 Measurement error of charge and discharge

under constant voltage
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300 40 0.995 1.024 291
525 40 1.748 1.765 0.97
750 40 2.495 2.456 -1.56
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