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Maintenance Measures and Emergency Response Practices
for Substation Equipment under Extreme Weather Conditions
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Abstract

Frequent extreme weather events such as strong winds, snowfall, ice accumulation, and heavy rainfall in northern regions pose
significant threats to the safe and stable operation of electrical equipment in substations. Drawing on practical field operation
experience, this study systematically analyzes typical failure mechanisms and risk evolution patterns of substation equipment under
various extreme weather conditions. Targeted maintenance solutions are proposed, with practical emergency response strategies
outlined focusing on meteorological warning coordination, on-site incident management, and multi-stakeholder collaboration
mechanisms. To ensure comprehensive lifecycle protection for substation equipment during extreme weather events, a closed-
loop control model integrating “proactive prediction—real-time monitoring—efficient response—rapid power restoration” should
be established, employing categorized technical measures. This research aims to provide references for enhancing the defense
capabilities and emergency response capabilities of substation equipment against extreme weather disasters in power grids.
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