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Table 3 Parameters of narrowband noises

FERTFS ksl ky/ 1 ks/ s ko/l, M /dB

1 02/146 0.2/210 0.6/320 0.7/480 -14.7265
2 0.5/350 0.5/400 0.2/800 0.2/980 -12.6705
3 0.2/850 0.2/10500.2/1200 0.2/1560 -7.0774
4 0.7/500 0.7/700 0.7/900 0.7/1800 -17.9587
5 12/500 1,600 1.2,/700 1/800 -21.9104
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Table 4 Comparison of performances
among different methods

FEA {5 H /B

FF 5 Jk 1 T2 i3 ik 4
1 24.5514 0.9506 1.7877 1.6740
2 13.1154 -6.7389 1.9978 2.6410
3 14.0793 -1.9261 1.8593 2.9655
4 15.5094 237646  -22732  -2.9381
5 16.4136 20.1353  -4.1931  -1.0816

A Y7 2=

¥ ik 1 ) K D5k 4
1 54981x10°5  0.0126 0.0104 0.0107
2 7.6527x10%  0.0740 0.0099 0.0085
3 6.1294x10*  0.0244 0.0102 0.0079
4 44098x10* 6.5901x10°  0.0265 0.0308
5 3.5809x10*  1.5199x10*  0.0412 0.0201
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noise suppression
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Subspace reconstruction to suppress periodic narrowband noises of
partial discharge signals
ZHANG Yuhui',DUAN Weirun®,LI Tianyun'

(1. School of Electrical Engineering,Northeast Dianli University, Jilin 132012, China;
2. State Grid Tianjin Electric Power Company,Tianjin 300010, China)

Abstract: A method based on subspace reconstruction is proposed to suppress the periodic narrowband
noises for extracting the effective PD(Partial Discharge) signals. Singular value decomposition is performed to
divide the HANKEL matrix consisting of original PD data into the periodic narrowband noise subspace and
the PD signal subspace. The data of periodic narrowband noise subspace are used to reconstruct the
waveform of periodic narrowband noises,which is then subtracted from the original PD data. The proposed
method,with better resistance to random interferences,can effectively filter out the periodic narrowband noises
while ensure a smaller distortion of PD signals. Simulative and measured PD data are applied to verify its
effectiveness.

Key words: partial discharge; narrowband noise; subspace reconstruction; singular value decomposition;
HANKEL matrix



