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An application of the Novel Method to Detsct Partial Discharges for GITR using Pockels Sensor

Jae-ho Lee”, Yong-moo Chang®, Ja~yoon Koo', Ki-jun Park™",
*SMDT Lab. Hanyang Un,

Abstract - In this paper, a novel method has teen
proposed by use of HY-Pockels sensor for the
detection of PD in GITR(Gas Insulated Transformer)
in order to improve reliability and to overcome the
shortcomings of other techniques which are currently
employed. For this work, different types of the test
specimen, simulating the winding of the real GITR,
have been designed and fabricated to generate the PD.
And then, the detection of PD has been realized by
conventional methods according to IEC 270 and also
the proposed novel sensor as well. Afterwards, their
results are well compared to understand the
correlation between the nature of the defects in the
winding and their PD pattern.

LA B

HZ F33he AH2uE FHA712 A% dAFHY
£9& A3t AYAT R AVIEL 209 dEFH=
A3 FHEe FA ol AF AuISdM WAE F
Ae oA A {39 A JbeAel FUkstn AUth
ghx A dulel d@ Atz Aol e A=
FAE AR A AEe A2ge FoAT dade
t8 o 275D o Audge 48 9 7k 3
WEol d7HT Aed, 1 FolN FE BAH FEd
olgdhs eye e o& JePyel niste] g
AHE AU Yol BEAA A7, HEHR Ao
(2],
22y xol TAE o fulRe RRgdds, 28
3, Azst 4l 5o BFEL FEIY] ol ngw
AMgo] A& ok CT, 259 AMUHF 4A,
FaZAM. CT AMe B8 230 4 A7HY A
38 HEFSHE, 3 BANA FHo] BAHLE oY

W, 2353 % UHF dMde 52 33 289 24

o] 7hedt, AlXel &¥o| ntsle ZPY HAZE F
=3 £ :r‘—f'r'}?l A3t geAe] FF % HeY 3

HEo] € ¥ oyt dF ARVl o ¢ s
o @ HEol ool ok 23U, HId HolH
2 BARFE ol &F oo 7pA Fa A7 ATH

71Ee] A HAF dF A8 Q=8 4E AT o

TEol ¥ds JYHT Uoh(3][4]

2 d7deixe 2ue Ayl YPeA gAse 2E
BAE AP AESY] Ask A7) FE BAA 7lxE
T dolA FE 3d A A2"E FdeHez Hx
2 Abstn 71247 AFE 23 bl Aok[5]6] A

Young-sang Lee™™
""KEPRI, *"*PSD Tech

7] BHEA2) EFE FAZ VD vdE A0%
8 Zygel W&ol JAdEslel wel HsiHo] AYE
FHae HolAFo] HaEE Poin. ditzez A
& Ee A4 FY& A9 FEU7IT Bol HEHR
A7) AMAA) FF TA2AZHLINDO,ZA)E
ol &3t olftE et %‘4[8]'
7h EA2 2249 4 °l e In A ¥
o dig °%5"3°]
1) Fvtolw] ol¢- ’:li%i‘%i‘)ﬂ o 2 RAA 4FH
23 & Axe) 2% 7HE.

) DCHE GHz7HA W& F3h $E54.
webA, HY-Pockels M & °]€3te] GITRCI: 2
12t7];Gas Insulated Transformer) B4 Alojoll A WA
& 2 BAe PES] st} AAS) GITReIA 4
48 Ade A8t FRAE EANE 5 e 4
E& 44 ARsych

2.2 B

2.1 A% KA 9 u
GITRE] HAAXNE %}— BAT @439 R-Spacerd)
A RS B HHE AEEY) A% FE3H A2Y
o Ag=e 29 1-()7 2o
He-Ne #o|A(6328nm) ¥4, BUdR= FAHH
(core: 4um, clad: 125pm), A&, 2 HY-Pockels AA
& AT FEEPE ot} Aol Q17tE HA
7t #gisid, HPUIE A8 HPE AAFL Pockels
23S BHsHA HzAY HE2FL AP 7i(analyzer)
o F&E EFard FH[F(ZA1000pmE A$E F
ZHE MM it M7z E HEEH o] tAdE 24
22332 9 PCE AY FIE R #HE: 2 &3
& AARn AHA(H7]F 1kHz~ 1GHz:100dB, A7)
100kHz ~ 1GHz:100dB) ~ F-of*] Noise free HV
Transformer (Haefely TrenchAl PZTL 100kV 0.25A)¢}
B2EUA HE7(Haflely TE-571)8 <] €319
2% 2-(a)(b)e} o], AdA AR HY-Pockels AAe
A7] 5mmx5mmXx5mmel FFHAE P 2= §8
€ #8) X-Zdo]l ¢rt®l Y-cut LiNbO, 2% 44
Diachronic #3718 tiol]ol2= F& o]&&< 5mmx
Smm 7|2 A 7HEE H@Rre ARz TAAHA
i1, UV curing epoxyE AME3led HEstch #lo]A

- 1997 -



BE AN HHez YA st BedRE F4y
ol 22 A4 HEeER AY TS AAs B
d BE B Roe] HHRo eld B 2¥E HP
714l HEA1717] 94814 GRIN 28 AFdstd 8 A
Al Zch

FC-Type
Connector g2

Y
Fiver 0  Single-mods
Coupler Fiber(FC to ferrule)

i) 63

Oscilloscope  photo SMA-type Plastic optical
Detoctor Connactor  Fiber{SMA to Vepin}

VoRage divider

PC

(a) A8 A299 A%

(b 44 49 A3
¥l A48 N=d TEE

(a) HY-Pockels A4 Ab2

Applied
Vollage
LNBOZ
Singte mode ooianzer anuyzev
Plastic cotcat fiber
{FC to Fenuie) ovrahcnsedy

z i«3nme.-s3« /
Lj“c“s i s

Y

X

(b) HY-Pockels A& FAHE
Y2 AFE HY-Pockels AA

GITRE HFAEmmX5mm, § 244) 708 Ryude
o)z HAAF 7] 5t 1Y 37 2L dHRFES A
ANHoz HA Ak ALNIAL HAe GITRY)
A AHE® NOMEX T-410 AE9AE AH&8to 95 3
A son, Az go] AAAY EYLE WA
$3ted KAPTON Hio|ZE A&t mAAZT EF
FATY olFAEE /KA A%t A FEAFe

HEd oAEFA 242 R-Spacer(F 10mm)E HAALo]
o Astd HEZE dHolzz AT @AM @
< O¥F Zo| Hx AF 22 AL pHIeE
AzlstAth. R-Spacer® AHelg d4H1EE 10mmolw,
Aol HY-Pockels AME At @4, 4
A, ¥ R-Spacer SolA A BEYAE B3
Aok

2493 A3 A GITR ¥l =28

22 48 g % IF

Aol 11kVel H4E QUistd REude] B
2 #e& AdolM &Y WMEY #H¥(Ch-) 2
HY-Pockels 4149 £83%(Ch-3)2 2¥ 49 goq,
33 2 4ol Mz dx Hu LS HdFa
28y, HY-Pockels M7 A48 43 wiojolx
4 FaArE ohz; AANRAFNE HaEo BAs
= PD HEAXMolz EF AMNTZE GEIANAY] o
Bof Ch-29} 3324 ¥3 BEo) uid gfo] G
Aoz Ag€d |

3 J ‘

S —4—1 —t ]

\

29 4. 9748 #3(Chl), HY-Pockels 44
£853(Ch3) ¥lm
a9 Sa)e AA dddd HIAR 9F HAS YA
wAE REUA(PD)S PD A Es PDY A4L &3
@ ZAzjeltt. 29 5h)olM Ch-12 A7HAS Ch-3&
HY-Pockels AM¢ PD =3, Ch-42 48 CTAAN
(Power Diagnostix, 20MHz~25MHz)¢l #delch, 1
@4%3 HY-Pockels A4 &8 w39 JI49 23
d e QFRE] AT CTAAMANM Az
PD AFYET A dAPE B3z Qo

- 1998 -



4
PD Level 15 =
Voltage 118 xv
&9 He [P - .
PD-Range: vencrav | 7 "
Noiss Supprossion: 0% FoTT il
Triggering: auta ; . . .
Ranging: wana! '! \\‘;-J . .
o7

(a)TE-5712 H%&% PDY

—

i
e B S
. i A

zg’u:oa f\ A Al ,
) LA

rj W A .

H
! 1 1
3

3

s~

1

(b)S17} At #¥(chl), HY-Pockels A &g
(ch3),CTEY ¥ (ch4) Bl

245 9% d¥e dU4EY PD HESHY

39 6a)e EEA= 95 FIE F /A B A9
o] Aelg R-Spacerg A3t AAsHA FAMY 4
glollx FEurHe HAYAA TESTIE HES PDY o
Yoot 714 PD Ad @2 19 5(a)9 Wad o 4
28 F7hst e PDY A fddde A |yt
A R Aoz wddY E 18 6% 18 50
CT AMe =539¢ naud o Hed PDY WAT
7t 37HE A& € 5 Aok

y .

PD Level 27 x

2
]
o
14
V‘
+

Voltage 12.4 v

0 Mz i
PD-Range: 1.8 nC/div i
Noise Supprnssion: b 24 &
Triggoring: auto @
Ranging: manal i

] 7 '
¢ 5 me b N 'ﬁ
PERE N f ‘: |
D WAL
e M /Y
} L . ‘ =i [ A “2

N T

(0)A7+A%} 38(chl), HY-Pockels A4} 28 3}%(ch3),
CTZ9Y 33(ch4) ¥z
a¥6. A4 HEAXE #I R-Spacerd AYF
499 23y

agssh 29 6ol elahw, AH8® Aol )@ o7}
YHE AN AY Axsh, PDY PHFH FD w4
MES Aole 4B FEo 9@ Aol Alzddh

Eg HY-Pockels AAM] 9, FE o] S4se 4
golMe] dxgol MM sEr|n 45 FEA0
EA4dnn AgHe], FFHY &g AP 4Fel ¢
o Foll Qlch

TYE Mde AME ol &F 72AFA H-HH
A5 o Z2uy 3d 2] wE9s £ =8
o A9 W st uad] ofstd, PDol w4 1A
dtele] PDY vt AMe &9 sy 7)€
BA & Ao 3 & 3ol ¥F PD UNF
oA o e AMe 29 S4E AAAY 40
<3 g ok

.4 =

422 A HY-Pockels NS GITRIA 24

Zol 58715 oIR8 BUHY sk
2pAe 24N 5+ e F FF

_\?_
¢ AHn dold 5 AN2de T =
che

HY -Pockels 414 2]
28] Aavime] oty RE A G el 4x

2. 7189 32U HE7%5] U9 HY-Pockels 414
¢} GITRel #4 7540 < "4

o]} & FWREZHE GITRS AN wAste 4

| OgHg Z$B HY-Pockels WM& <43 A& 2

ool Z15@e myes, go= PD ol3F FE3

Al=glo] 44 GITRY] HEE + JUA=F o g& 47

7} Wsgsjole} g Felch

ZAte] 2
B d7e APAYY Ag4ddT A

(R-2002-0-307) 3 FYNSa ARAAE 2 LEATA
Hel Ao o8 49 A7 Bue] AV olo] A

=gu,
= g )|
[11 J  P. Steiner."Partial Discharge IV.Commercial
PD testing”. IEEE EI Magazine. Vol. 1. No.l pp.20~33. 1991
[21 F. H. Kreuger. "Partial Discharge Detection in
High Voltage Equipment”. Butterworths. 1989.
(3] FEANAZ VINEZLFFEF,FAE 72 FA7))
(GIS)] A=A ZEe] o3 RRyde HEE 9%
Probe Type Pockels Sensor® &4 7}Fa4” pp.1770-1772. W
SR ek shAstE #2003
[4] Josemir Coetho Santos,M. Cengiz Taplamacioglu, and
Kunihiko Hidaka, "Pockels High-Voltage Measurement
System”"pp8 13 IEEE Trans. Power Delivery,Voll5.No.1. 2000
[5] J. Y. Koo, Y. M. Chang, ]. Y. Hong, "Development
of measuring techniques for high voltage impulse and small
signal using Pockels cell”. pp. 221~226. CEIDP-IEEE. 1994
6] W. J. Kang, Y. S Lim, J. Y Koo, Y. M. Chang,
"Possible application of the PD detection technique
using a laser interferometer, and Pockels effect with a
nonlinear characteristic analysis of the PD signals”, pp.674~
679, JKPS, Vol.38, No. 6, 2001
[7] Amnon Yariv. Pochi Yeh.
crystals”, Wiley - interscience. 1984
(8]  Josemir Coelho Santos and Kunihiko Hidaka.”
Optical high voltage measurement technique using
Pockels Device”. Jpn. J. Appl. Phys. Vol. 36, pp. 2394 ~2398,
2001.
9] ZAFHAEFEETAE “FASE AadE o8 1
W 3d HE” pp.1561 1563 Wi M 7e3] stA g3 2001

“Optical waves in

- 1999 -



