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A feature parameters extraction method of PD UHF signal based on DTCWT and LLE algorithm

HAN Baoguo, MA Chi, LI Jingpeng, WANG Hongfu, LIU Changdao, GAO Tao
(Linyi Power Supply Company, State Grid Shandong Electric Power Company, Linyi 276000, China)

Abstract: A feature parameters extraction method of Partial Discharge (PD) Ultra-High Frequency (UHF) signal based on
Dual-Tree Complex Wavelet Transform (DTCWT) and Locally Linear Embedding (LLE) is proposed. The typical
transformer internal insulation defects can be recognized effectively based on the characteristic parameter. At first, the PD
UHF signals of transformer are decomposed by DTCWT, and a series of detail component signals at different scales of
variation can be obtained. The skewers and kurtosis of every detail component signal are extracted as the original feature
parameters. Through the LLE method, the eigenvector consist of original feature parameters can be dealt with dimension
reduction to get the final feature parameters and eigenvector. The eigenvector are inputted into the support vector machine
to pattern recognition. The results show that the propos feature parameters can be used to recognize the typical PD UHF
signal in transformer, the overall recognition accuracy of simulated insulation defects reached 98.35%, and the overall
recognition accuracy of field test signals reached 92.1%.
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Fig. 1 Schematic diagram of DTCWT decomposition
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Fig. 3 Insulation defect model of partial discharge
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Fig. 4 PD UHF signal waveform of typical transformer
insulation defect
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Table 1 Identification results and accuracy based on the feature
parameter extraction method calculated by DTCWT+LLE
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