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Study on Noise Reduction Method of GIS PD Signal Based on the Improved DTCWT
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Abstract: Weak UHF signal generated by partial discharge in GIS is easy to cover up by various external noises.
Detection of partial discharge in GIS by using UHF method , the effective noise reduction preprocessing must be adopted.
This article proposes a kind of improved method of dual-tree complex wavelet transform (DTCWT) partial discharge
UHF signal denoise. This method uses DTCWT to decompose noisy signals into a series of wavelet coefficients and
obtains the detail components of the signal at different scales. It also uses kurtosises of time - domain signal and of
envelope spectrum to pre-filter detail components sensitively which greatly improving the follow up of maximum kurtosis
deconvolution(MKD) denoise efficiency. In order to verify the validity and reliability of this new method, an experiment
is conducted about GIS partial discharge UHF signal denoise. The result shows that based on the better exerting of
DTCWT shift invariance, the methodof this paper is available to precisely suppress the noise interference of PD signal.
Furthermore the screening of detail signal componentscan improve the noise reduction effect evaluation and maintain the
original PD signal characteristics.

Key words: improved dual-tree complex wavelet transform; maximum kurtosis deconvolution; signal denoise; ultra-

high frequency; partial discharge; shift invariance
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Table 1 The model parameters of pin-to-plate discharge
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R SCH TR R B VAR R S M E S A T T
R A L A st 23 L UL TR] 7 (), 2R 6 150 1R R
H K N R 3000, DTCWT 23 24000 5, B 3k i

0 500

JE R 25 1% i B A T B (index TE){H A 1T = Y
DTCWT 24015155 7 A T S Al W e 1 2%y 25 {8/ 1N
F0.01; [AIBT, dHXF LR S5 S5 R T DTCWT Al
MKD &M DL R AL 55 09 DTCWT BB P& MR HEAT 1 AH
BRI R FEAR B DLIE 7(b) \(c)o

- 10
= 5
m
E 0
B
2 S
-10 . . : : : -
0 500 1000 1500 2000 2500 3000
RAE AL
(a) Bk DTCWT FAh:
- 10,
= 5]
s
E 0
B
@ 5
-10 . . . . . )
0 500 1000 1500 2000 2500 3000
RFEREL
(b) DTCWT HI MKD &Mk
-~ 10
= 5
o
E 0
£ s
=
_10 § L . . L N
0 500 1000 1500 2000 2500 3000

PREISY
(c) DTCWT [ {ELf5: sk
E7 3#AEEREREESE

Fig. 7 Noisereduction signal diagram of three ways
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