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Mechanical Fault Diagnosis of High Voltage Circuit Breakers Based on Opening/Closing
Coil Current Parameters

ZHANG Yong-kui, ZHAO Zhi-zhong, FENG Xu, GUO Xue
(Province-Ministry Joint Key Laboratory of Electromagnetic Field and Electrical Apparatus Reliability
Hebei University of Technology, Tianjin 300310, China)

Abstract: High voltage circuit breaker as the commonly used electrical equipment,and the opening/closing coil is
the key component of its operating device. This paper described a new method to judge the circuit breaker fault
based on monitoring its opening/closing coil current. First, the monitoring principles of magnetic flux changes as
the electromagnet’s air gap changes was presented, then the hardware circuit was designed based on DSP, finally
a detailed analysis of the signal was made by using the combination of the two algorithms of wavelet analysis and
then the circuit breaker status information was obtained accurately. According to the status information, timely
find the hidden danger in circuit breaker operation process.
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Fig. 1 Opening/closing coil equivalent circuit diagram
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Fig. 2 Current chart of opening/closing coil
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Fig. 3 Connecting diagram of Hall current sensor
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Fig. 4 Current signal conditioning circuit diagram
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Fig. 5 Coil current diagrams
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Fig. 6 Wavelet scale decomposition
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