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Health Status Assessment and Prediction of 12 kV Vacuum Circuit Breaker Based on
Acoustical Signal
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Abstract: For achieving the health statu prediction of circuit breaker, a method for health assessment and prediction
of circuit breaker based on acoustical signal analysis is proposed. This method adopts the empirical mode decomposi-
tion(EMD) algorithm to decompose the circuit breaker’s opening scoustical signal to obtain multiple intrinsic mode
functions (IMF) component. The time-domain feature indicators of these IMFs are then fused using kernel principal
component analysis(KPCA) to establish a comprehensive health indicator (HI) of the circuti breaker so to character-
ize the operational health condition of the circuit breaker. Additionally, a one-dimensional convolutional neural net-
work (1D-CNN) model is set up to predict the health status of the circuit breaker. Finally, the experimental data from
a 12 kV indoor vacuum circuit breaker is taken as an example. The result shows that the HI curve of the circuit break-
er constructed by the method exhibits good monotonicity and can perform accurate ssessment and prediction on the
health status of the circuit breaker.
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Fig. 1 Flow chart of health assessment and prediction

methods for circuit breakers
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