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Fig.2 Noise signal with derangement and overlying
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Fig.4 Placement of vibration sensors
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Denoising method of vibration signal of on-load tap changer based on
statistical feature and EMD algorithm

ZHAO Shou-sheng' , WANG Wei-guo' , WANG Feng-hua®, ZHENG Yi-ming’, HE Wen-lin’, QIAN Yong’
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2. Department of Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
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Abstract: Vibration signals of on-load tap changer (OLTC) during its switch-over process are closely related to its
mechanical condition, that are the important reference to assess the mechanical condition of an OLTC. In the pa-
per, a denoising method of vibration signal of OLTC based on its statistical feature and empirical mode decomposi-
tion (EMD) algorithm is proposed to further decrease the effects of the noise in the vibration signals of OLTC.
First, Gauss detection is applied to verify the randomness of noise signals contained in the vibration signals of
OLTC. The intrinsic mode function (IMF) component during the EMD algorithm of vibration signals of OLTC is se-
lected to rearrangement disorderly many times according to the Hurst exponential. Finally, the IMF components
through rearrangement and filtering are reconstructed. The calculated results of the measured vibration signals of
OLTC in field based on the denoisng evaluation index have shown that the proposed method is capable of decreasing
the noise signals contained in the vibration signals of OLTC, and the denoising performance is better than the exis-
ted EMD algorithm and wavelet thresholding method. The results could provide the important reference for the vibra-
tion monitoring technology of mechanical condition of OLTC.

Key words: on-load tap changer; vibration signal; empirical mode decomposition; denoising; Hurst exponential



