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Research on functional safety standard for battery management system (BMS) of electric vehicles

LI Bo, FU Yue, ZHOU Rong
(China Automotive Technology and Research Center Co., Ltd, Tianjin 300300, China)

Abstract: The battery is one of three most important components in electric vehicle, and the core of the battery is the
Battery Management System (BMS). As the brain of battery, BMS manages the charging and discharge state of the battery
all the time. Its functional safety technology determines the safety performance of the battery, and affects the safety of the
vehicle. The national standard of GB/T "Functional safety requirements and testing methods for battery management
system of electric vehicles" aims to avoid the safety risks from the design, development, verification and validation of
BMS, standardize the development of BMS industry technology, and improve the safety level of electric vehicles. This
paper is based on the analysis method of functional safety given in the national standard GB/T 34590-2017 “"Road
Vehicles-Functional Safety" and combined with the typical BMS architecture of electric vehicles. It provides reference for
developing the national standard GB/T "Functional safety requirements and testing methods for battery management
system of electric vehicles", as well as standardizing and improving the technology of BMS industry, and promoting the
safety of electric vehicles.
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Fig. 1 Boundaries and interfaces of typical BMS
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Table 2 Damage on the vehicle level caused by function abnormity
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Table 3 Example of BMS hazard analysis and risk assessment
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Table 4 Security objectives example of BMS
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Table 5 Example of BMS functional safety requirement
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