U ER TR

2023 4£ 9 A Electric Power Engineering Technology Fa2s HBs5MH

DOI:10.12158/j.2096-3203.2023.05.008

BT ROk 22 56 /N 7 i ) S R I G R S 2 I

WeF', TEE', HB, ko, 22, kT
(1. g RE CHR LR 56 B A B S50 30 %) , EIi 200444
2. [ W TR A PR E v BB BE , YT R 211103
3. [ WYL 3545 S A BRA AL TE0R BT 210024)

W E. TGN AL, B3k (partial discharge, PD) #4248 & K &% & T, 5 £ I PD BRIk 57 HK
W%, Ml hixk& S8BT, XPRA KL PD &k, R T A T E fo i it 28600 % & 3 (em-
pirical wavelet transform, EWT) ¢9 B & & PD 3¢ X453 5 Ko ik, A oA A Peak 380 B B # 2 % 43 515 2 vh R
89 B A KRA R, FUG AR KA 5 AT EWT S MFRBF RS HENRE ARG S22, RESARNE TS
BRI AR BME R KRR B R L RE AR50 PD RAGE T . A Rk ik x s AR E 5 AT Rk a4, R
wi gk R 5 22 35 25 4 fi#- 1)~ )% % 4% (empirical mode decomposition-wavelet transform , EMD-WT) A= EWT 3% 3t 47 3¢ 14,
REN,Z T AR ) FARIR E Ao )T — AR K R BT IRAT S BARA PTARIT B T % 5 R B RAFeY Lk
BRI, FRME 5 8 FRERRN A ke R AL T EMD-WT kA= EWT ik, A 805 69k 5 ¥l 4E 77

KIBIF : B3R (PD) 5 8R4 A B s B30 ) 0k B e (EWT) 508 & ; K2

1 & 425 . TM835 XHkFRERY : A

0 3§

JRFR R ( partial discharge, PD) J2 5y s HL %
AU RAG I = B A 30 A o R AT A RO
AT LADPPA 2 IR BRI 26 2 RS Wl D B is AT
M . i PD RGN R L A G IR, 5
ST, BT LS PRR £ B0 PD 55 &M T K
YRR, PD KGN Y B2 B, 7EFT A PD
K 77 ¥ v, 9606 ET PD A v Sk HI DG EF AR 4R
WA, FEELA A I 246 G NPT v Bl PR O A
AT DSR4 AR A s T

W, PG LT PD BRIV SR O v A 1
( photomultiplier tube, PMT) ¥ PD %Z {5 5 454 hy
HLE S, MBS SEd AT (5 AL B, 4R PMT 2 ik
P AR A7 FE ORI 75 (P M ) T DR, S
B PD ZOGAE T M S A F T 29E6064F PD ]
D AE PD SN S35k 2k — 25 A o

HED CEAFZ PD 55 KMy ks 2ot
G5 AT L T N D 1 2 M (wavelet
threshold, WT) 37 22 06 45 25 43 empirical mode
decomposition, EMD) 38 DL Kz 22 55 7]\ 1 A5 3 ( empi-
rical wavelet transform, EWT) 3 & 0 fi B 0 4> B7
EFEMTPRES WA, W PD 55 8RR
B, I W B — AR RPE . WT 34
WO B 31 :2023-08-03 ; 15181 B 3 :2023-09-06
EAR BB RELHLTR TR B (2022YFF0708400)

X E YRS :2096-3203(2023) 05-0063-07

Pt SIRASAL A SR 1 IR, n] LA S5 BRI
P (R T i Al S 5 3 1Y) /)N I 6 o BOR O i )2
B, I Z T IR e A S R RS AR
PD {55 . EMD ARG 5 5 I RRAE , R 0 i A
) AR 25 o, (HJZ %07 T4 B = B0 S8, T
FAFAERSAS TR ) A3 0N 119 1) R, B T 2 14
PERE. EWT JAZ55 1 EMD 3R WT 3k, [A] 0 fig ke
TREESTRA R R, SR 112 75 12 Hh A L B ot
FRAGRI ST B, 205 5 P A A MRS B £ 5
AR AR A 1 D 22 52 B R2 I, 3 JL R 73 45 RAFAE R
RETCAR MRS s i SO S R i, AT 5 0
PRI

N T D PD A W 0 ) 1] A, SCHh >R
MHICICET AL IR AR PD JOLIR S, 8 72T
TR IR HE EWT ) B 1E ML PD 96155 LA
%o MMZT kx5 E PD 5e(E 5 ML 2OL(E
AT LWL B, RS AR S EMD-WT 35 (EWT 3%
PEATXS B Bk T RS T I S i) R R RE

1 ERFEE

1.1 EIEE

TR MGG, AMUBE R IR AR
{55 BIAEAE , T HLREW 52 A7 AR 1245 5 fE T Y
B o PSR TR D U A )
o 05 MAEARP AR S A7 AL BB b, 3 0 0 45
REIIEMH



2 HEHEAR 64

HT PD 9OL(E SR AR PR S, Nt i1
P MRS IR UE B, REAE SR (5 -5 i 18 (1 43
SR, H P AT BE T AT R A AL
TR L AR R T 1 B T i S/ D AR T
BITE VAR T E B Pk o b, I 2 RO kT
GBI B, ANGE TS9P R, BRI, SO R TR
LTI RE P o

BRIAC T U L T3k P AR st B e 2o Ay S 11 173
COURPIE MR AL A S AT AR O Ik R
F 3hf g AR PR 5 IR O O R f, A 5E B,
FAS NP 1 FroR, B S DR AR I, i o
AL AL IR £ SE B, , AT ARSI 5
PD S S 4 0 A 7

S=H

G oy P
0 12
1.0 1/4
1.6 1/6
20 1/8
26 1/12
3.0 1/16
k 2!

+

s

0 8 4 yB8 g2
1 REE I EE A
Fig.1 Structure of fast kurtogram
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Abstract: Due to the complexity of the operation environment, partial discharge (PD) detection is accompanied by a large
amount of noise interference ,resulting in the phenomenon of missed and false alarms,which affects the subsequent operation and
maintenance of power equipment. In this paper,an adaptive denoising algorithm for PD fluorescence signal based on spectral
kurtosis and improved empirical wavelet transform (EWT) is proposed by fluorescence fiber PD detection method. Firstly, the
fast kurtogram is used to determine the compact support boundary of the Fourier spectrum of the fluorescence signal , and then
the EWT is used to decompose the noise-containing fluorescence signal to obtain the useful signal components where the
fluorescence signal is located. Finally,the wavelet threshold method is used to remove the residual noise from the useful signal
components to obtain the denoised PD fluorescence signal. This proposed method is used to carry out denoising analysis on
simulated fluorescent signals. The de-noising results are compared with the empirical mode decomposition-wavelet transform
(EMD-WT) and the EWT method, which show that the method in this paper improves the signal-to-noise ratio, root-mean-
square error and normalized correlation coefficient, proving that the method has good denoising effect. In addition,the denoising
results of the measured signals demonstrate that this method in this paper has a higher noise reduction rate than the EMD-WT
method or the EWT method does,as well as superior noise suppression capacity.
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