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Research on safety requirements for electric vehicle charging interoperability
ZHANG Xuan"*’, LI Xuling"**, ZHANG Wei'**, HE Xuefeng'*”

(1. NARI Group Corporation, Nanjing 211100, China; 2. State Grid Electric Power Research Institute, Nanjing
211100, China; 3.SGEPRI Test Certification Technology Co., Ltd., Nanjing 211100, China)

Abstract: In order to meet the interoperability requirements between the charger and the electric vehicle, to
ensure safely and reliably charging, based on the current national standards for electric vehicle charging systems
and interfaces, a charging safety mechanism is proposed, the charging safety requirements are analyzed from
the perspective of physical connection safety, electrical connection safety, high voltage protection measures,
charging interaction protection and functional failure protection, a set of safety test cases is built, and the charging
comprehensive testing and safety assessment are realized during the connection confirmation phase, self-test phase,
charge ready phase, charging phase, and charging end phase. Through interoperability safety test in the laboratory
and the field, the results show that the risk is minimized by reasonable measures, thereby improving the safety risk

prevention capability of the charging process.
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Fig. 1 Charging safety mechanism
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Fig. 2 Interoperability testing system
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Tab. 1 Security test case
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Fig. 3 Charging process control results
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Fig. 4 Abnormal result of vehicle control guidance signal
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Tab. 2 DC charging fault test results
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