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Study on Extracting Partial Discharge Signals in
Excessive Noisy Electromagnetic Environment
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Abstract: Recently, more and more practical applications show that in excessively noisy electro-
magnetic environment, using wavelet transform ( WT) only may bring waveform distortion. The Fast
Fourier Transform (FFT) can suppress sinusoidal interference without concerning the signal-to-noise ratio
(SNR). Unfortunately, the FFT is almost helpless in suppressing white noise. Thus, combining the
advantages of the two transforms, a new method to suppress both white noise and sinusoidal interference
is presented. At first, the automatic threshold FFT is used to suppress sinusoidal interference partially
and to raise the SNR. Then WT is used to suppress both the residual sinusoidal interference and white
noise. Simulation results and practical applications demonstrate that this method can extract partial
discharge (PD) signals effectively in excessively noisy electromagnetic environment.
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Fig. 1 Comparison of the performances

when 10dB narrow band interference
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Fig. 2 Comparison of the performances when

20dB narrow band interference
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Fig 6. Comparison of the practical use performances



2009 410 A B o= 5 & zh # #l £S5 H
% 37[J]. B ERA,2000,26(4) .62 -67.
4 # & "

(1) FFT [ sy 5 {E 58 i /N 2 e B A 25
Mg v BB A A e P R R AR L R R 5 5, 3
fFEREE R B K E,;

(2) 7E5EFRim i 5 F2 v oh 200AR 4 I 37 Wk 75 24
BRAE iR FET [ ol 58 18 I 5810 b BIE i K/
T [ RRIU) , DA 6 L7 R Je) il 6 T R AN 2 L
BYTENL T, R AT BEAY B2 5 5 M LL , DA BB K #4/0N U
AR TE T {7 Wk EL B 1L AR 2 Wk BB A D b

(3) HTFEZEITEIRZE KB EHEE, LT FFT
B 2l 5 8 358 I R /N I AR 4 R 25 MR Tk AR KR
Wik 7 PR rh e BB AN B/ (R AR 4 A M gk IR o, FEAR
VG B M P PR AN ELR A

(4) FESRMERSEREE T, BARFIET FFT H3hHE
TR TR AR /DN I8 R A ) K A 2 M ok B A /N I AR e
FL MR, (H bl 2 W 75 5 R B K, MK F - 15
dB B, R AE A E— 2 FRE,

SE W

[ 1] Stone G C. The Use of Partial Discharge Measurement to
Assess the Condition of Rotate Machine Insulation[]].
IEEE Elect. Insul. Magazine, 1996, 14(4) ;23 -27.

(2] ™ B HSAEGHELENEARIM]. Jogt: P EHB A
H R, 1995.

(3] @R, LMEE. FFT S iri s sl 2= i T ot

USC0SOUBCOSODSO0SODSOUSO0SOUSIOSODSTOSOUSC0OSOCSOCSUOS00SODSO0S00SO

(E#ZE76 T1)
FEAR 1 A ) i, (B X T R T — R I AE
H, (2R R 3l — 2 T R, HLA A2 m) Rk
THET lom/s, B EVAEFHNIRSIA —EK
.

3) AR =S, EFE R T, i
[r] 24T B 2 4 I (B X8 L3t ) ) KR 22, A IR e P
AR B I O, TR A B = A
Bh,

4) P AR 20 BE ol Sl AR RS
FE B9 7 A B A8 45 o WA i, itk — 20 B, e AR 3l
LA SRR K EZ R R, 18 shil A& 0 i iR ik 5
LA IRBN W KR 2R

A FAHLE AL F 25 2R A, 18 sh AR B T
YERASFIBAR TAERAER B 20, Jh& TAER
SAHME 5 & T 3R HRR

[ 4] Nagesh V, Gururaj B 1. Evaluation of Digital Filters for
Rejecting Discrete Spectral Interference in On-site PD
Measurements[ ] |. IEEE Trans on Electrical Insula-
tion, 1993, 28(1) .73 -85.

[5] BFE. 200, . FE 2505 R R # R
R R TR L]]. FEBNIEZER,
2005,25(20) :106 - 111.

[ 6] X. Zhou, C. Zhou and I. J. Kemp, An Improved Meth-
odology for Application of Wavelet Transform to Partial
Discharge Measurement Denocising[ J|. IEEE Transac-
tion on Electrical Insulation and Dielectrics, 2005,12
(3):586 —5947.

[ 7] Jian Li, S. Grzybowski. Extraction of Partial Discharge
from Noises by use of Wavelet and Pulse-sequence Analy-
sis| C]. 2006 Anaual Report Conference on Electrical
Insulation and Dielectric Phenomena; 656 —659.

[ 81 VFmld, #hA#. e T/ Ae e ikl GIS Joy & vl e 0l
PEBRE TR TR [T BT R ARFER,
2003,18(2) .87 -91.

[ 9] Z=30h. EHAR R BRI R E
WL D]. 7522 . P4 22 3230 A%, 2008.

[10] XIEF3R, K45 2. MRS SHERG T M]. K KX
2 th h4t,2003.

[11] X. Ma, C. Zhou and I. J. Kemp. Automated Wavelet
Selection and Thresholding for PD Detection[ J]. IEEE
Electr. Insul. Mag. , 2002,18(2) :37 —45.

[12] ERE %, £T5 K. w8 T R 0k el B L 3 42 AR
[M]. JE5 AL Tk 3 R, 1994,

USOUSOUSCOSOUSCOSO0SOUSU0S0USU0SODSOUSOUSC0OSOUSCOSUOS0OOSODSOVSU0SOUST0OSO

2 % i&

T RGEE AT N RGE, HRER I ATE SR T
TR s PR A L B i T SRR 225, 1E
HLEE BT TR b, B2 % 8 S8 iz B b (4 18 sl il
FRAPIRTS , WAL B 5 B A 1) AR 30 25 42 L X ) 4
PLEH MR B8 AR bR o

S 3Lk :

(1] BREAE, SIS H LA 2, 5%, R s IRsh a0 5 2 i
FARIM]. dbat  BhaEE A A, 2007, 5:264 - 265 .

[2] TRPRAR, A K. SRR Z W [ M]. st k2 Tk
f#k,2006.5:107 - 108 .

[3] FRZMD, 5. ¥ Fah [ M]. 65T BB Tk ik,
1985,102.





