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Fault diagnosis of HV transmission lines based on wavelet singular value and
support vector machine

GAO Cai-liang, LIAO Zhi-wei, YUE Ling, HUANG Shao-xian
(South China University of Technology, Guangzhou 510640, China)

Abstract: Based on the wavelet singular value(WSV) and support vector machines(SVM), a new fault diagnosis method in HV
transmission lines is proposed. The new method uses wavelet singular value to quantify the fault signature and combines it with support
vector machines for the fault type identification. First of all, using wavelet to decompose the three-phase fault current and obtain the
wavelet detail coefficient of the fault signal. Secondly, according to the phase space reconstruction theory, forming the coefficient
matrix with the wavelet detail coefficient and obtaining the wavelet singular value by using singular value decomposition to the
coefficient matrix. Thirdly, inputing the wavelet singular value into the SVM classifier and identifying the fault type. The simulation
results show that the wavelet singular value distribution is obviously different to different faults, and to the same faults, the wavelet
singular value distribution is similar under different fault transition resistance and location. SVM has the advantages of less training
samples, short training time and high recognition rate.
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Fig.3 Singular value curves of three-phase ground fault under

different fault transition resistance and location
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Fig.4 Singular value curves under the two different fault types
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