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Ultrasonic Signal Extraction of Transformer Partial Discharge Based on
Whitening Filter and RBF-KF

LI Lihua, YANG Xinzhi, BAO Peng, SHEN Zhiyong, LIU Yang
(China Yangtze Power Co., Ltd., Beijing 100033, China)

Abstract: Partial discharge (PD) is the initial sign of insulation deterioration in power transformer. The timely and
accurate extraction of partial discharge signals is of great significance for transformer status monitoring. However,
due to the influence of periodic narrowband interference and white noise , the noise suppression performance of such
methods as traditional fast Fourier transformation (FFT) thresholding, wavelet denoising, and singular value decom-
position (SVD) methods is are weak and are difficult to effectively extract PD information. In this paper, a trans-
former PD ultrasonic signal extraction method based on whitening filtering and radial basis function neural network-
Kalman filtering (RBF-KF) is proposed. First, a whitening filtering matrix is constructed based on the characteris-
tics of periodic narrowband interference signals, and this matrix is then used to preprocess the noise-cotaminated
PD signal through wightening, theteby converting the periodic narrowband interference into white noise.Then, the
Kalman filter(KF ) model is set up for white noise suppression. Meanwhile, to address the issue that KF filtering re-
sults are prone to divergence, a radial basis fucntion neutral network (RBF) is used to dynamically correct the filter-
ing errors, thereby improving the noise suppression performance. The experimental results based on simulation and
measured data indicate that the proposed method has excellent noise suppression performance. Compared to tradi-
tional FFT threshold, wavelet denoising, and SVD methods, the waveforms of the partial discharge ultrasonic signals
extracted by the proposed method have less distortion, less energy loss and greater engineering application pros-
pects.
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