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Fault Diagnosis of Wavelet Packet Energy Spectrum of Partial Discharge Pulse in GIS Based on Support
Vector Machine

ZHANG Yuwei, SHI Qi, WU Enguang
(School of Energy and Electrical Engineering , Hohai University , Nanjing 211100, Jiangsu , China)

Abstract: In an attempt to study how gas insulated switchgear(GIS) can distinguish types of fault and specifically
locate the source of fault in the insulation fault, two physical models of metal spike defects on the GIS high-voltage
guide rod and disc insulator surface spike defects were designed in the laboratory. The pulse current method was
selected to measure the partial discharge signal. Targeting the characteristics of non-stationary and high-frequency of
the measurement signals, wavelet packet transform was adopted to convert the signals from time domain to frequency
domain; the frequency band was refined to reduce the interference of harmonics and noise on the separation of fault
mode components; energy of the main frequency band was calculated and features were exiracted. Meanwhile, an
intelligent classification method-the support vector machine (SVM) was incorporated, three special frequency band
energy proportions were put into support vector machine algorithm for training and classification. The experimental
results show that the energy spectrums of different defects have obviously different characteristics. If this online
diagnosing method for faults is applied into the actual operation of GIS, the reliability of power supply and operation
safety will be enhanced substantially while personnel workload will be lessened. With timeliness and some
predictability, this method shows great prospect in online diagnosis of GIS faults.
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Fig.1 Test schematic of the pulse current method
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