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Abstract

The reliability of railway power supply systems is crucial for the safety and efficiency of railway transportation. This study focuses on
10kV railway power supply lines, conducting an in-depth analysis of their fault characteristics and influencing factors to propose an
efficient fault diagnosis and recovery mechanism. First, using fault tree analysis (FTA) and system reliability theory, a comprehensive
analysis of fault modes in 10kV railway power supply lines was conducted, establishing a fault diagnosis model. Then, combining
fuzzy logic control theory and artificial intelligence algorithms, an intelligent fault diagnosis system was developed, capable of
accurately locating fault points in real-time, significantly reducing fault judgment time. Additionally, an improved genetic algorithm-
based power supply line fault recovery scheme was proposed, optimizing power supply paths and scheduling strategies to achieve
rapid recovery after faults. Experimental results show that this fault diagnosis and recovery mechanism can significantly enhance
the fault handling efficiency and reliability of 10kV railway power supply lines, providing strong support for the stable operation of
railway power supply systems. This research not only elevates the intelligence level of railway power supply systems but also offers
valuable references for fault diagnosis and recovery in other high-voltage power systems.
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