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Abstract

As a strategic emerging industry in China, new energy vehicles have achieved rapid development.
Nevertheless, the development, commissioning, and maintenance of their high-voltage power dis-
tribution systems involve considerable complexity and potential risks, rendering research on fault
diagnosis technology particularly critical. Taking a specific model of Emgrand electric vehicle as the
research subject, this paper systematically analyzes the structural composition and operating prin-
ciples of the high-voltage power distribution system through literature review and case studies, and
summarizes typical fault types and their causes, such as high-voltage power-on failure and high-
voltage interlock (HVIL) malfunctions. By adopting multi-dimensional diagnostic approaches, in-
cluding data flow analysis and Fault Tree Analysis (FTA), combined with a priority-based trouble-
shooting strategy, a comprehensive fault maintenance system covering high-voltage interlock,
power system, and drive motor system is constructed. The effectiveness of the proposed diagnostic
strategy is validated through practical cases. The research findings can reduce the maintenance and
R&D costs of electric vehicles, enhance their power performance and safety, provide technical sup-
port for the safe development of the new energy vehicle industry, and generate economic benefits
for automotive enterprises.
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Figure 1. Schematic diagram of the high-voltage power distribution system in electric vehicles
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Figure 2. Fault tree of high-voltage power distribution system
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Figure 3. High voltage interlock circuit diagram
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Figure 4. Schematic diagram of high-voltage power on system
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Figure 5. Drive battery system
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