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Abstract :

This paper introduces the components of the electrical equipment system on expressways, including

power supply and distribution, lighting, and monitoring systems, and discusses common fault modes.

It analyzes the limitations of traditional manual inspections and the fixed threshold early warning

mechanism. The paper also discusses optimization strategies, such as multi—-source data fusion and

models that consider environmental variables, as well as key technologies like insulator detection and

the deployment of edge computing nodes. Additionally, it covers equipment health assessment.
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