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Characteristics of Ultra High Frequency Partial Discharge Signals from
Metallic Particle Defected Oil-paper Insulation in Transformer
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(Jin-Yul Yoon", Hyung-Jun Ju', Sun-Geun Goo', and Kiun Park')

Abstract

This paper was provided to help in detecting defects in power transformer. For this purpose, a
partial discharge cell was designed and manufactured as a discharge source to simulate particle
defected paper-oil insulation in power transformer. Experimental set-up for measuring PD signals was

described. Magnitude of electromagnetic wave signals and corresponding amount of apparent discharge
were measured simultaneously against phase of applied voltage to the discharge cell. Frequency range
and pattern of PRPD(Phase Resolved Partial Discharge) of partial discharge signals were examined and
analyzed. The results will be contributed to build the defect database of power transformer and to

decrease the substation faults,

Key Words : Power transformer diagnosis, Partial discharge, UHF PD signal,
Particle defected surface discharge, PD cell

.M E

t2H A A A (Gas Insulated Switchgear,
GIS)?] n3& g Exoz GIS 9§ Ui
A st F2ud(Partial discharge, PD) 84S
AE87] 98l Fx9v3 (Ultra High Frequency,
UHF) dige] #Azl7|a A5E WHdE & 9%
H AAME o] 83l FH3= w9 UHF AA7)
o BEEWA EA7)Ee] 1980 ] Fuk o Itel A
Hz= st olF 25 oM gL 4
ghell A Azte]l dAlo ol2m itk $8 dg=
1990 ] FWHEE 765 kV WA Ao HLF 23
o2 UHF 7&%d 47148 MLzl AFs
of @E o2 M 345 kV GISS} 154 kV GIS
= &8 229 kV GIS7HA] UHF PD Ag 7]&<

1. SR BA HHATH SHNATA
(HEA RMF 2X|E 103-16)

a. Corresponding Author : jyyoon@kepri.re.kr

YA 2000. 8. 19

1A &l A} 2 2009. 9. 15

A ALRHE @ 2009. 9. 23

g7 9§ o] Alxsm lci1-5]. UHF
PD A& 7l&L GIS Ad¥zd oz 2840
Qg wet B 7EE BAstn e FE
T YoM HYgg wYgUldE HEd FHo
B A7 &3] A= ok gy fgr)E
GISsh= @8 WyHEF7He 1240] ofd 3ages
dAsfobsts H AAr|g Astujdoe] rpx)
ohd Hdfrels H, FEYA wygLr 7Y 4
5 =3 ol F £ Qe M, HAAA) HAS
ok olvel ddA F gUd fee FAPEGgE
d, W5 F2x GISs= vurl 54 2L g
H3s 4 §o= 93 GISE UHF PD g 7%
M YL BAsn e dF78E ASAA
A7 71k At ol BEFEln Agdeoez
AHEE BhE iR AY FEA sdelA] 2549
ov o2 B AP} o]FojA Aoz oy
oH6-91. AE7kA zt Yele] dFAES dun
H AAR FolA dojus REA 2§ M
71ste] Fu4= EE7F UHF ti9(300 MHz ~ 3
GHz) = 2T FE3li olr GISH A 2z



J. of KIEEME(in Korean), Vol. 22, No. 10, October 2009.

7] AFREL L3R oz gl ge A
o2 Hu Hu g a2y HEd ukel go) ¥
A717F e S5 ez <& wgtr|d UHF 38
A AEVIEE AR FHEEe des 47
Attt Z47] g8 gogd A Ee] AA=EL Q)
t}10-12]. UHF #E£93 7|&g Hdv)d 283
7] fslHe GIS9 A%< rlAstAR o7 ®of
o] 71&o] @7 s ojol Fct ol LAV|EL
AMEA D AR, AA X, 2EHA =4, 2F
T A4, FHE 7les E¢std A3AST
Azt e A2 HA 2 AR7|E
Fo2 FAEL ol F A FTHE Adse=
a7 F% AF7AA o8 FAEo] HAE Y
A, 98 F34Y, EEAFd gF m2 oy
A AY, BH4AF(floating electrode)2 ¥, =7+
H4&E%L F2 PRPD(Phase Resolved Partial
Discharge)$} #< U7HdS 94E& 71§z #
g & Aol FHFE o] F 1 ATH13-17].

2 =RdMe dd7177F e 5% FHy
A% ddA gULALE A EHoz 4
Hdel dF¢ AR THAMQ F& o]2F A
Sl ol wAsE FESA @48 FAEL of
T A g AArE Ase 4L EAEL
24 dds Wty el 71dstn ¥
BEuA AAFAAzY A AT 847E
kel 718tz gt

2.4

21 3% o|2X Z& ¢H Cell

Wty FHFol F&0l80] HEH g 7
$ dAse RRgd gde dEs] s 29 1
o] EAWA cell Wl 2%F A F4 7 05
mm °|&e] &FuF F& JEAEL HdA &
doll HZAZ celld] ALRHE FHFE FE=2
A ZsAh. Cello]l F4% dAfFE CPSA AF
o] FR3el9] o] AFS HAAAHAY A7lE 56
kV@25T(0.0080" gap :ASTM D1816), =+ 33
cSt@40T(ASTM D455)9] §4& ZEn.

22 AEFEx 74 % HHEYY

AdA BEA F& o8 ZFd JF wA@
PDol 93 WAtEE AA7IS} Az YR Fu
+ Pxo wAdAde 437 A 19 29 2
< Ay FAE FAFASG PAL 2§ A8
a2y 13 & PD cell& AZste] A3

H V. Bectrode

Insulation
/ Paper

Ground Bectrode

a8 1. F%°)8 HHE 2% PD cell
Fig. 1. PD cell for metallic particle of surface
discharge.
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Fig. 2. Experimental set up for measuring the
UHF PD signals.
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Fig. 3. Apparent discharge and electromagnetic
wave versus applied voltage.
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Fig. 4. Spectra of the PD signal from particle
defects at 19~23 kV.
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Fig. 6. Variation of PRPD pattern of particle
defect according to the magnitude of
the applied voltage.
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Fig. 7. Metallic particles on the paper-oil surface
and trace of the discharge.
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