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Fig.1 Vibration-electricity combined image of
energy storage process
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Energy storage state identification method of high-voltage circuit breaker based on
multi-domain feature combination of vibration and current signals
ZHAO Shutao',ZENG Rui',LIU Huilan',XU Wenjie',LI Jianpeng’, LIU Jiaomin'

(1. School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China;

2. Super High Voltage Branch of State Grid Hebei Electric Power Co.,Ltd.,Shijiazhuang 050070, China)
Abstract:In order to realize the energy storage state identification of high-voltage circuit breakers,an ener-
gy storage slate identification method based on multi-domain feature extraction of accompanying vibration
and current signals is proposed. The cepstrum analysis is performed on the vibration signal to extract the
periodic component features in the frequency domain, which reflects the fundamental frequency and high-
frequency characteristics of the motor periodic rotation trajectory. Then,the phase space reconstruction theory
is used to obtain the correlation dimension and Kolmogorov entropy of the phase space domain by the G-P
method to quantitatively evaluate the complexity of the random motion of the energy storage process. The
motor current duration,initial current value and skewness time domain feature are calculated,and the multi-
domain feature vector is constructed with the vibration signal feature. The energy storage state identification
of circuit breakers is realized by the support vector machine algorithm. The experimental results show that
the accuracy of the proposed identification algorithm based on the multi-domain joint features of vibration
and current signals reaches 97%,which effectively improves the identification accuracy of the typical working
conditions of the circuit breaker energy storage.

Key words:circuit breaker;energy storage state;vibration signal;multi-domain feature;cepstrum analysis;phase

space reconstruction
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filifiE Rt it =4 Db Rt
Z 0509  0.091 0.675 0.689 0.253
2, 2715 0413 3.205 1.132 1.758
Z 3.254 1.897 3.921 1.784 2.056
Z 0742 2619 1.253 0.955 1.976
Zs 6926  7.076 7.375 6.886 7.131
Ci 6323  6.876 5.886 7.124 7.423
Cz 1052 0771 0.904 0.947 1.021

Cs 0.587 0.511 0.808 0.574 0.524
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