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Tab.1 Parameters of simulated PD pulse

ik w37 C/mV n/1s J/ MHz
I 10 1 3
I 40 1 2
I 10 0.8 2
% 40 0.8 3
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Tab.2 Parameters of simulated narrowband interference

T3 IEE/ mV 4% %/MHz HHA /rad
1 1 1.01 /3
2 2 3 /2
3 2 5.03 /6
4 1 7 /4
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Fig.1 Simulated PD signal
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Tab.3 Estimated narrowband interference parameters of

simulated PD signal with noise

TS RE/mV SR/ MHz AHAS /rad
1 1..000 0 1.010 0 0.102 6
2 2.000 0 3.000 0 -0.628 4
3 2.000 0 5.030 0 2.507 0
4 1..000 0 7.000 0 1.937 3




R, T, A ) S S AR RRHAL T 23 8] 9 R 8 i ALl s [1]. s TR RERTHI AR, 2021,40(11) 129-36. 33

FIHIER 3 iy TR S T F A B A B ]

Bery7Eis 4, A AR T D, AT .
D, = ]2‘ Q.cos[2mf.(t —¢t,) + 6 ]

Ao, e, SRR DX BE R AR s 2

WYLt PD {5508 2 A 1) 287 T 4045 21 i
5N 3(a) s, o T AT X LG, R S S AR
B Ry 3L R R ) R /N AR vk b B
Bl 1 (c) P yeid PD {555, 15 21 25 M 45 21 43 501 n
B 3(h) M 3(c) s, MK 3 X% LA R AT LR
WX SCS AR B TR R R IRA
JEAEHT T HEAR DL (5 ), R X AR SO A A T
FABLAS g O BIE L , 12 7 V6 TCTE S B8 A TP A il ;
XF TR R /N AR B 7 VA T, 25 MRS IR AR
BERIRARMET | IR A2 A2 W 0 30 G 35007,
AR e MRAIR A 25 s R SC VR M S B I R S A5/
PD {55 A1 2I0R B R T IS 2L PD 55 R
BON AT

(24)

1600 2000 2400

460 860 1 2‘00
RE A
(a) AR B

0 400 800 1200 1600 2000 2400
(b) " X SAEHARFE W J7 ¥ 25 R J B TY

0 400 800 1200 1600 2000 2400
(o) SR NBRHIT R R G BITY

K3 iYL PD 55 i 78l T 45
Fig.3 Narrowband interference suppression results

of simulated PD signal with noise
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Tab.4  Comparison of narrowband interference suppression
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Tab.5 Estimated narrowband interference parameters of

measured PD signal with noise

TS WRE/mV SR/ MHz AHA /rad
1 2.003 2 5.058 9 0.201 7
2 4.000 0 9.999 § -0.8350
3 3.010 2 15.179 8 1.978 1
4 1.997 4 22.000 0 -0.695 2
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Fig.7 Narrowband interference suppression results
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Partial discharge narrowband interference suppression method based
on generalized S-transform and stochastic subspace

SONG Li-ye, PU Xiao-xiang, LI Xi-tong
(School of Electrical and Control Engineering, Liaoning Technical University, Huludao 125105, China)

Abstract ; In order to solve the problem that traditional methods are difficult to effectively suppress the periodic nar-
rowband interference in partial discharge(PD) , a PD narrowband interference suppression method based on gener-
alized S-transform and stochastic subspace is proposed. Firstly, the generalized S-transform is used to transform the
PD signal with noise from time domain into time-frequency domain. Because the PD signal and the narrowband in-
terference have different time-frequency characteristics, both the number of narrowband interference and the time
segment without PD are obtained in time-frequency domain. Finally, the stochastic subspace algorithm is used to es-
timate the parameters of narrowband interference, suppressing the narrowband interference. From the simulated and
experiment results, compared with the traditional generalized S-transform modular matrix method and frequency
slice wavelet transform method, the proposed method has a better suppression effect on narrowband interference,
and it can restore original PD signal well.

Key words: partial discharge; narrowband interference; generalized S-transform; stochastic subspace



