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Abstract: The status information of high-voltage circuit breaker is reflected in the time-frequency variations of the
sound, vibration, and current signals accompanying their operation. A status identification method of circuit breaker
operating mechanism is proposed based on clustering particle swarm optimization multiset kernel canonical correla-
tion analysis (GPSO-MKCCA ) to extract multi-source and multi- domain fusion features. First, blind source separa-
tion is performed on the sound signal of the circuit breaker through Fast KICA , followed by contour integral bispec-
tral analysis to extract bispectral features from the sound and vibration signals. At the same time , the sound and vi-
bration signals are transformed into three-dimensional time-frequency distribution maps, capturing time-frequency
features from both time and frequency dimensions. Then, time-domain features are extracted based on the changes
of impact energy transfer during the operation of the circuit breaker.After that, a feature fusion processing algorithm
based on GPSO-MKCCA is proposed , which maps the original features to high-dimensional space to extract nonlin-
ear information and maximize the correlation between variables.Finally, the status identification of the operating
mechanism of the circuit breaker is achieved through the support vector machine (SVM) algorithm. Experiments
have shown that this method has significantly improved identification accuracy and has good identification perfor-
mance for potential fault types.
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Fig.1 Flow chart for status identification of operating mechanism of high voltage circuit breaker
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Fig.3 Bispectrum and contour integral plot of sound and vibration signals
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Table 2 Multi domain characteristics of vibration signals
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