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Research on Circuit Breaker Fault Diagnosis Method Based on Principal Component
Analysis-support Vector Machine Optimization Model
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(1. Department of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China; 2. Electric Power Test Research Institute,

Guangzhou Power Supply Bureau Co., Ltd., Guangzhou 510410, China)

Abstract: In order to accurately realize the fault diagnosis of electromagnetic repulsive mechanism vacuum circuit
breaker, according to the breaking vibration signal of the electromagnetic repulsion mechanism vacuum circuit
breaker, the energy entropy vector of the vibration signal is extracted by wavelet packet decomposition and Hilbert-
Huang transform (HHT) in the normal state, single fault state and multiple fault coexistence states, combining the
principle of feature extraction method, the effectiveness of the two methods for extracting feature quantities is ana-
lyzed. A principal component analysis (PCA) -support vector machine (SVM) optimization model is proposed for
fault diagnosis. The performance of three parameter optimization algorithms, namely grid search algorithm (GSA),
particle swarm optimization (PSO) and genetic algorithm (GA), is verified. Through experimental tests, the PCA -
SVM optimization model solves the problem of SVM recognition accuracy caused by noise and redundancy of sample
feature information, which effectively improves the recognition accuracy and model efficiency of test samples, and
has a good diagnostic effect.

Key words: electromagnetic repulsion mechanism; wavelet packet decomposition; energy entropy; principal com-

ponent analysis; support vector machine; fault diagnosis
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Fig. 1 3-layer wavelet packet decomposition tree
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Table 2 Energy entropy vectors in different states obtained by wavelet packet decomposition
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Table 3 Different state energy entropy vectors obtained by HHT
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