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Research on Power Supply Faults and Localization Methods of Urban Rail Transit Contact
Network
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Abstract: As the backbone network of modern urban public transportation, the reliability of the power supply system of urban rail
transit directly affects operational safety and service quality. As the core component of the traction power supply system, the overhead
contact system undertakes the critical task of continuously transmitting electrical energy to mobile trains. However, the complex
operating environment and dynamic load characteristics lead to frequent faults in the overhead contact system. According to statistics
from the China Urban Rail Transit Association in 2023, faults related to the overhead contact system account for 68.2% of the total
faults in the traction power supply system, with an average repair time of 2.3 hours, seriously affecting the line's capacity to pass
through. The existing fault location methods generally have problems such as insufficient accuracy and delayed response, especially in
multi branch power supply networks and high impedance grounding fault scenarios, where the traditional impedance method has a
positioning error rate of up to 35%. This study is based on the theory of multi physics field coupling modeling, and innovatively
proposes an intelligent diagnostic system that integrates time-frequency feature extraction and graph neural networks, breaking
through the traditional method's dependence on the accuracy of line parameters.
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