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Life Assessment and Preventive Maintenance Strategies for High—Voltage Vacuum Circuit
Breakers
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[Abstract] The lifespan degradation and failure occurrence of high—voltage vacuum circuit breakers are driven
by multiple factors including product design, operational conditions, maintenance management, and
environmental impacts. Current life assessment methods face challenges such as low traceability accuracy,
insufficient compatibility between evaluation models and equipment conditions, and inadequate integration of
lifecycle data. Preventive maintenance systems encounter pain points including missing hierarchical maintenance
frameworks, measures lagging behind equipment deterioration rates, and incomplete intelligent early warning
mechanisms. This study proposes strategies including establishing a multi—dimensional cause identification
system for lifespan degradation, implementing tiered lifecycle preventive maintenance frameworks, optimizing
equipment condition—adaptive life assessment technologies, and developing intelligent life monitoring and
maintenance management platforms. These measures aim to enhance life assessment accuracy and preventive
maintenance effectiveness for high—voltage vacuum circuit breakers, thereby strengthening the safety safeguards
for primary power system equipment operations.
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