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Abstract: To enhance the diagnostic accuracy of circuit breaker faults, an improved particle swarm optimization
(IPSO) algorithm is used to optimize the relevant parameters of support vector machine (SVM). Then, a novel
IPSO-SVM circuit breaker fault diagnosis model is established, in which the IPSO algorithm enhances the traditional
particle swarm optimization (PSO) algorithm by incorporating chaotic mapping, dynamically adjusting the inertia
coefficient and updating the optimal particle strategy. Therefore, the convergence speed and accuracy of the algorithm
are improved. Furthermore, the IPSO-SVM fault diagnosis model is constructed based on several typical high-voltage
circuit breaker fault types and the actual operation data of one specific circuit breaker. Finally, a comparison with other
circuit breaker fault diagnosis models using the same training dataset is performed. Experimental results show that the
IPSO-SVM model outperformed other models in terms of diagnostic accuracy and reduced the need for manual
intervention, achieving effective fault identification of fault types and ensuring the reliable operation of the circuit
breaker’s opening and closing coils.
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Fig. 1 Current waveform of circuit breaker during its
switching operation
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