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Partial Discharge Detection for GIS Based on Normalized Autocorrelation Function
and Similar Wavelet Soft Threshold
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Abstract: Four typical defects are made in GIS,the UHF partial discharge signals of these defects are
acquired,and a denoising method for these UHF PD signals is proposed. The empirical mode decomposition
(EMD) is used to decompose the UHF PD signals of the four defects into a finite number of the
intrinsic mode function (IMF) components, the cut-off point between the PD signal and the white noise in
the IMF component is determined by using the normalized autocorrelation function, and the IMF
component with white noise is filtered by using the wavelet soft threshold. Then,all the IMF components
are reconstructed to obtain the partial discharge signals. Compared with the wavelet denoising method , the
proposed method obtains the UHF PD signals with higher signal -to-noise ratio and slighter waveform
distortion.
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Fig. 1 PD ultra high frequency measurement system

diagram of GIS internal defect model

1A AC A8 3t FL TR 5 T ok SR 8 R 25 (R
Zha N 5 KVA); T Ry o & T e TR0 28 T 2 (B 2
A 1 KVA); R PP BHFEZ L+ kQ); Col
Sy AR R LA s G o R AR R L2
1.2 GISIH&BALEE UHF #&:i

WHIEOLT 16 IR E IR BER AR 0 B i LA
5 HAE MR LA g, BRI AE SEBR 1Y GIS Bl HAT 1R 3%
FTPRIRE, BT LA A el 5 o ELAT it 2 S, i T
SRAR B )8 Sl 7R W (E TEOR 5 5 S PR A5 A Sy ik
HL UHF (5S8RSR I 3R, 4%
T MR HOR S AR A PD EOE LI 2.

2RI LU Y, PD AR S A0S S I e
S5 AN IR () T 25 Sk, AR A 5
SRR 1

2 ETBHEXREMAENERBERNEMD
EEFE

2.1 EMDRIBIER 5 R

PR A TS YL ) UHF (55 y ()R A

y(t)=x(t)+n(1) (1

K 2@ AR UHFE 5 5n(@) N AR . BT
BRI E UHF 15 5 x(0) 19— A
fE ' (1), S ()5 2 () Z B iR ZEE 5D

EMD F3 A —FhEcHE SR 3 s U 7 vk B fig
Y 7 e AT 3 i s [] A8 A6 B A 5 53 i g T s [ ¢
N — RS 51, BIMEF , B0 A pr R
PRUE T AR A, SEPR TR -, R EMD
FeME 131280 K B X Y {5 5 4 7 EMD 43+ fif
WF5R & B : 2830 EMD 5345 2 09 454 IMF 43 R
i AT B Z S 5D B NS - Y E A
SR IMF () RE L2 B 5 O By )12 J] 3 1) e FR
R, HAHSB A IMF ()13 J5 1Dl 2
P OC ZR

BT UL ES , 43 0K 45 PD B9 UHF {5 5 k17
EMD 73, T UHF {5 5 2 E 2455, 2 EMD 77 fif
() B, BB AE A 23 A5 AN 1 50 F 5 30 3 IR R AR sR G
TRTEAEH AL L a(r), B IR 174 O il sk i [ T
B XTI I) 8, {6 FH B AR A% pRECAT BRRE 4525 ()3, 3l
XA AE P 961 A B 8 3 R R 2 B 098, B3
K w(e) I E T Z,

1| S k-2

K : (7;:je2) 2 AT 5 w(e) 1 2 A E AT, 5
Bis( 0 )25 54 k By BAE SR R AR, L A5H (70 5€2),



BFJE 5507 LR, THLT, 36 8% Tk AR NS A0 GIS RS S Mg ik prE - 19 -
0.10 _ (k+1)!
KO, Crmil (k+1-i)!
0.05 - 12 EMD SM 0 IMF 55, & REURAR Y
- IMF 5 (R B 4 1 J2 13 S B 53 o 1
g 0 ) A SR RIS K T ECAB R EL FL 4 450

-0.05

-0.10 L ) 1 L 1
0 100 200 300 400 500

t/ns

(a) PR

WEEL/V

400 600 800 1200
t/ns

(b) H 14 JE kL

0 200

0 200 400 600 800 1200
t/ns

EAETAY

f

-1.5

1 000 1500 2 000

t/ns
(d) B iAo
B2 FABRERGISHE PD NS ES KR

Fig. 2 GIS typical PD ultra high frequency signal
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Fig. 3 The EMD denoising method based on normalized autocorrelation function and similar wavelet soft threshold
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