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Fault Diagnosis M ethod for Power Transformer Based on
Wavelet Packet Transform and Support Vector Machine

HUANG Daoyou*, REN Lijia?, KANG Jian®

(1. Equipment Department, State Grid Anhui Electric Power Co., Ltd., Hefei 230022, Ching;
2. College of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: The traditional fault diagnosis methods for power transformers cannot detect the power faults accurately
or ensure their normal operation. Therefore, a fault diagnosis method for power transformers based on wavelet packet
transform and support vector machine (SVM) is proposed. For the power signal collected from a power transformer, the
improved minimum noise fraction (MNF) transform denoising is used to denoise, and the noise matrix is estimated by
the weighted neighborhood mean method. After the estimation, the improved MNF transform is used to effectively
realize image dimensionality reduction and denoising, extract the signal characteristics, and divide the signa into low-
and high-frequency part by means of wavelet packet transform to obtain the wavelet packet energy feature vector. The
obtained wavelet packet energy feature vector is input into an SVM classifier, and the output results from the SYM
classifier are used to realize the state recognition and fault diagnosis of power transformer. Experimental results show
that the proposed method can effectively diagnose the faults in the power transformer, such as iron core short-circuit,
coil interlayer short-circuit, bushing-to-ground breakdown, coil insulation resistance drop and bushing-to-bushing
discharge, and the fault diagnosis accuracy was higher than 98.5%.

Keywor ds: Wavelet packet transform; power transformer; fault diagnosis; support vector machine (SVM)
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Fig. 1 Flow chart of power transformer fault diagnosis
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