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Abstract

In recent years, the global new energy vehicle industry has shown an explosive growth trend. According to data from the China
Association of Automobile Manufacturers, the production and sales of new energy vehicles in China will reach 11.9 million and 11.7
million respectively in 2024, with a year-on-year growth rate of over 30%; Among them, pure electric vehicles account for about
78%, and plug-in hybrid vehicles account for 22%. With the rapid increase in ownership, the maintenance needs of new energy
vehicle power systems are becoming increasingly prominent. Fault diagnosis and life prediction of batteries, motors, and electronic
control systems have become key bottlenecks in industrial development. Especially in the commercial sector, such as new energy
taxis, logistics vehicles, and other high-frequency usage scenarios, the downtime losses caused by power system failures can reach an
average of 2000 yuan per vehicle per day, far exceeding the maintenance costs of traditional fuel vehicles.
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