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Figue 3 Zero sequence currents wtih R, =500 Q
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Figue 7 Modulus maximum in characteristic
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Figue 8 Optimal classification surface
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Fault Line Selection Based on Wavelet Packet
Transform and Support Vector Machine

GAO Jinfeng', QIN Yurui', YIN Hongde’

(1.School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.Pingdingshan Power Supply Company,
State Grid Company, Pingdingshan 467000, China)

Abstract; When single-phase grounding fault occured in distribution network, the non-power frequency com-
ponents of zero-sequence current between fault line and normal line were obviously different. In order to solve
the problem that the success rate of line selection is not high when the modulus maxima polarity was used as
criterion in high resistance grounding, a method of line selection based on zero sequence current non-power
frequency component and support vector machine was presented in this paper. This method decomposed the ze-
ro sequence current of each line by wavelet packet transform, and chose the characteristic frequency band ac-
cording to the principle of maximum energy. It took the energy and modulus maxima of different lines in the
characteristic frequency band as the characteristic vector, and took the fault line label as the classification tar-
get, transformed the fault line selection into multi-classification, and used support vector machine to predict
the fault line. A large number of training samples were obtained through simulation. K-fold cross-validation and
grid search were used to optimize the parameters of support vector machine. The results on the test dataset
showed that the method was accurate and reliable. The correct line selection could be achieved at different
grounding distances, grounding resistances and initial phase angles of faults.

Key words: fault line selection; wavelet packet transform; multi-classification; support vector machine



