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Abstract

High voltage circuit breakers are the core equipment responsible for control and protection tasks in power systems, and their
mechanical performance directly affects the safe and stable operation of the power grid. Mechanical faults, as the most common
implicit failure type of circuit breakers, have sudden and cumulative characteristics. Traditional regular maintenance methods are
no longer sufficient to meet the real-time monitoring and accurate diagnosis needs of smart grids. This article is based on signal
processing and artificial intelligence technology to construct a mechanical fault prediction and intelligent diagnosis system for high-
voltage circuit breakers. Through multi-source data collection and fusion analysis, key features such as vibration, sound, current,
displacement, etc. are extracted. Machine learning and deep neural network models are used to automatically identify typical faults
such as sticking, wear, spring fatigue, and mechanism looseness, and predict remaining life. The research results indicate that the
fusion model can effectively improve the accuracy of fault identification and the reliability of prediction, providing technical support
and theoretical basis for circuit breaker status maintenance and intelligent operation and maintenance, and has important engineering
application value and promotion significance.
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