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Vibration signal feature extraction method of the on-load tap changer based on EMD-PSD
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Abstract: Most reasons causing the on-load tap changer (OLTC) un-functional are mechanical faults. In order to en-
sure the reliable operation of the OLTC, a kind of vibration feature extraction method of OLTC based on the empiri-
cal mode decomposition-power spectral density(EMD-PSD) algorithm is proposed. Firstly, several mechanical faults
of the OLTC is simulated and the vibration signal is collected. The noise of vibration signal is eliminated by the wave-
let packet firstly. And then a reasonable order for noise reduction is selected according to the singular entropy which
is to eliminate the noise of vibration signal by singular value decomposition(SVD). Secondly, the noise-reduced sig-
nals are decomposed by EMD and the power spectral density of the IMF is obtained. Finally, the PSD energy is used
to construct the eigenvectors. It is shown that the signal-to-noise ratio of the vibration signal can be improved by se-
lecting the SVD order of noise reduction based on the singular entropy. Based on the combination of EMD and PSD
methods, the fault features of the OLTC can be effectively extracted.
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Figure 1 Noise reduction signals under different

noise reduction orders
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Table 2 Singular entropy under different noise

reduction orders

FEMRB R A5 S

1 3.2605 5

2 5.635 8 6

3 6.801 6 7

4 7.098 8

25
20
15
10
5

0
-5
-10
-15
-20

P& B W AE/ (m/s?)

0 1000 2000 3000 4000 5000 6000 7000
(a) 7P TT SR W S5 G IR 3 1 5

i sh iR {8/ (m/s?)

-107

"0 1000 2000 3000 4000 5000 6000 7000
P
(b) 345 T R W I W R sh 15 5
B3 SBFXKDREGESTHERERET
Figure 3 OLTC vibration of the original signal and

noise reduction signal
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