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Application of multidimensional feature-based and optimized SVM in
high-voltage circuit breaker fault classification
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(1. School of Electrical Engineering, Hebei University of Science and Technology, Shijiazhuang 050091, China;
2. State Grid Hebei Extra High Voltage Company, Shijiazhuang 050070, China)

Abstract: Aiming at the use of current signals for high-voltage circuit breaker fault classification process,the acquisition
of current signals raw feature extraction of a single type,low fault recognition rate and degradation of classification
performance, this paper proposes a fault classification method based on the combination of multidimensional features and
support vector machine (SVM). Firstly, the critical time of the tripping current signal and the current amplitude are
extracted as local features,and the global features of the current signal are extracted to form a multi-dimensional feature
vector, which constructs a joint original feature set of the current of the circuit breaker operation process. Secondly,in
order to eliminate redundant feature information, the final set of feature vectors is constructed after dimensionality
reduction using principal component analysis (PCA). Finally, particle swarm algorithm (PSO) is used to optimize the
support vector machine parameter setting problem for fault classification of circuit breakers. The experimental results
show that the recognition accuracy is high using the method proposed in this paper, which has practical engineering
application value.
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Fig. 1 Equivalent circuit of slamming solenoid
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Fig. 3 Waveforms of tripping coil current
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Table S Some feature parameters after PCA dimensionality reduction
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Table 6 Comparison of classification accuracy of

different algorithms
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