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Safety risk analysis and control in low voltage electrical
equipment maintenance
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Abstract

low voltage electrical equipment is the key component of industrial production, building electromechanical and public facilities
power supply and distribution system. Its operation safety is affected by multi-source coupling factors, showing the characteristics of
recessive degradation and sudden failure. The research shows that contact arc erosion, thermal fatigue of conductive path and damp
heat attenuation of insulating medium are the main risk chains in low-voltage system, and their evolution is a cumulative process
from micro interface degradation to macro fault. Under the traditional experiential maintenance mode, the degradation behavior is
difficult to identify early, leading to major accidents such as protection failure, local carbonization, insulation penetration and even
busbar flashover. Based on the perspective of failure mechanism, this paper analyzes the system attributes, environmental sensitivity
and organizational misunderstandings in the maintenance of low-voltage equipment, and puts forward the risk control strategy based
on parameter trend monitoring, digital twin prediction and condition based maintenance. It is expected to provide theoretical support
and engineering path for the safety management of low-voltage electrical equipment.
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