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A Study on the Algorithm for Detection of Partial Discharge in GIS
Using Wavelet Transform

(Jin-Su Kang * Chul-Hwan Kim)

Abstract — Gas insulated switchgear(GIS) is an important equipment in a substation. It is highly desirable to measure a
sartial discharge(PD) in GIS which is a symptom before insulation breakdown occurs. The issue is that the PD signal is
weak and sensitive to external noise. In this paper, the algorithm for detection of PD in GIS using wavelet transform is
sroposed. The wavelet transform provides a direct quantitative measure of spectral content, “dynamic spectrum”, in the
ime-frequency domain. The recommended mother wavelet is ‘Daubechies 4(db4)’ wavelet. ‘db4’, the most commonly
ipplied mother wavelet in the power quality analysis, can be used most properly in disturbance phenomena which occurs
-apidly for a short time. Through the procedure of wavelet transform, noise extraction and reconstruction, the signal is
malyzed to determine the magnitude of PD in GIS. In experimental results, we can know that partial discharge is exactly

Jetected in combination of D1 and D2 using wavelet transform.
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Table 1 Feature of mother wavelet

Feature Kind | Morl | Meyr | Haar | DbN | SymN |CoifN
Infinitely regular ® C]

Compactly supported @ ® o ©
orthogonal

Symmetry ® @| @

Asymmetry ®

Near symmetry ® ®
Arbitrary regularity ®| ® ®
Existence of ¢ @ | ® ®| ©® ®
Orthogonal analysis @ . ®| @ L
Biorthogonal analysis ® . ®| ® ®
Exact reconstruction @ & | ® ® @
FIR filters ) ® ® ®
Continuous transform | @ ® ® ®| ® ®
Discrete transform ® ® ®| ® ®
Fast algorithm | ® @® @®
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Fig. 4 Voltage and current of typical Partial discharge

E =2 E 154kv AAF do]eE LEMKEAHE o
gt Sk 23 55 @A Z2he] 2 GIS B &
A 4L 98 GIS =4, CB, 4% DS, 3%
EMKE#H) & °]%?’* ”a“c}xd/] ZHAANE 2o
2ot #53 dolHe= F ddel BB E
Ja o, O[sec]%—‘” = % H’d‘:}. EH 2 =EdN
& LEMKE gulel oA5{dAF R =5

Aolel & FAHsFn FHy =
HE7I(LDP-5)0 A, 4Vel JES T3 £
00wse 2 ZAE 3n =EX(LDS —5)@]*1: g8 Aol
10V ~10Ve R o3 zd

=~
N

HEVE ol &3

stoocH

LAABRL 1 U - -0 ] PO 18 £ ¢34

28 5 GISOlAe) BEuN SEH X
Fig. 5 Measurement position of Partial discharge in GIS

Holesl WES o/g8% GiIsel REWH AS dTa|Fo s AT

Trans. KIEE. Vol. 52C, No. 1, JAN. 2003

4 REWN AE AdnAF

Thrasholdtl S ¥ L 0| ZHH %
Detall 1 & Deiall 28 Combination

LAMKE 3|8 0|S8 Noise® S0j ZTG&T

154KV GIS q0IE NS 2= Signa) A&

O3 6 FREUd HE Yy
Fig. 6 Method for detection of Partial discharge

1Y 62 B R4 A¥3 FEWd FE et
154KV GISelM F&3d diol8| & LEMKE Fvl& o

o HASHAR, 2 AZE GISY 98 7171y FEe=
A B2LA HEol sk w2kM HEE dolHE
Heol2d HEAE o83t FES AAstm, DI D29 =
TE o8 FEWH AELnUFS TANAUT

IE

4.1 ThresholdZ ol 28t 2™ AH @

Threshold9 £ # &= SURE(Stein’s Unbiased Risk
Estimate), 2 FAY oj&=+ Minimax, 71’4 BHAS
g AlEHE satwologZt it B w&dAe dAlgel #
EHALASE & HAEd7d & 5AE 7IAE sqtwolog
threshold2 ©}-&391, 2 dARKS I3 AHU-1E Y&
W Qi) YuiF e %M]%Iﬂ 3ol g Eo dEME o=
Axo FrY &£4do] Y&F YA, Aoz B
AZEL JARED aélc’i Yehyez 2E9A 2359
WYL U 5 3.

A =V 2xlog (length(X)) 4-1)

4714, Xe A4S ETEstn Qe AlZolth ThresholdE
o] 8% w Hard Threshold$} Soft Threshold % 7}A] %
¥ Fel st H4sted, 9NFeE FEE AAL AS
9 Soft Threshold® ol &3tx, A5E 4F3r] A% 9
Axglel 7%= Hard ThresholdE o]&3th 2 =&
e AR BHEAz,  HBAAN 4§ sqtwolog
thresholdE o] &3¢l 3, soft thresholding®¥H-& L84
=3

42 824

(2]

HE 21z

L

tg 2Y 7L B EEAN AANGE REYE 23S Py
o}, GISHIA 2RY Ax: 799 FeY F¥E o)
e olae Fed Fgel dd FRPA §78 #
Astr)7h AR dojngd WL =

AAGD. FEE AAT V8NN FELH A5 Ao



BERBWRLE 52C% 13 2003%F 18

A ¢ F e, 2 A77 B2 G o HolE
g Az ¥ B £ Qo PRl 4% AEE B
Walrlsh oW, W#EE Bo REwd 4o 278
MR 4 YL, 2 AEE oA @A dolng WER 1
S WE QI DIF D2 FEUA Axe] BAL B by

s, & AT Fd 3%¢ FEL Asel DI, D2
zgoz PRYHE AsQT

(opoi2a was ogs):
' S A ‘

= (D171 D22 SEo
Pz 28

a7 FEYN dE LB

Fig. 7 Algorithm for detection of Partial discharge
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