2007 CHEHMD|ElE M7IEM-S8223| I gleus] =273 (2007.11.2-3)

XSH HINIPIE HE UHF REUH dM g

Development of UHF Partial Discharge Sensor for Intelligent distribution Facilities

Young-jun Cho, Chul-min Hwang, Young-noh Kim, Jae-ok Choi, *ll-gun Song, *Byung-sung Lee
PSD Tech, *KEPRI

Abstract - This paper is analyzed the internal type UHF sensors that WAzl7] Wiel WdE £ IUEE 428502 A ojol d), o] wHe)
be able to monitor the condition of the distribution facilities and the 71 A g gEd 2AE % Tear drop Monopole typed 4173t
location selecting of that sensors. It set the PD cell on the inside of ANE A X9 FzE 1Y 23 go] U Tear-drop
22.9kV load switchgear and then it executed Partial Discharge test. it monopole)®t FAW(Ground Plate), #8749 2 deut Lze 298

introduced the result of the test. @35}“ oA A A (Matching element)Z FAH gon, 9%
< A9A7AY "?'""5"“3"* doje & #48) 1]5} N-type ZYHZ o]F
LM B oz sith

U AHEFY $12 AHEA E Bl FHHA T ok WA
A 94 #4871 AHTF ARG L gol7] Y4 dEoz wAAEH A4
o Fofl g st Y Foiv] df A g3t H3 e Aol 231‘%
A dule) g Feigot 2 Alndds A9 34 2 AAE 4AAR A
% ¥ wASAY B "“4 FAsra et ofd F: EEoA ARy 4
H lF AR 98 JHE 42 FAE 4 e UHF PD 44 7H“a‘°ﬂ
a8 478 g

e = <29 2> UHF PD 44 Modeling

imualtiong e AR WY RE Padl gad 24 € ¢ ASE gy
2.1 HE717] Simualtion§ B¢ B4 me} ] 4 sg nes
92717) S4 4G ANE SAHI] A%l D EM simulator A omni directiona)THE A, WIS A% TIL 0158w

8395, 19 13 o] 223 ¥AY), /1434 gaz Ao, g Morople B2 HARGL dAel Fad g sl 443 %
9949 A2z, F4Y Do 24D Moceing B¢ Smulationg AT WAAALB0-14CH, A4 1FY F4E GEhiE A4
& 7171 W9 Az Ay =g £ 54 2 L}].r,q PREET I v (VSWR: Voltage Standing Wave Ratio) 30°]°}i *_7%}3}93‘3}. A5
A% £ YAG<E > vl giabgle] i@ wabstel vz ¢telue HES HrsE AEE AE

“ : f2 glew, u¥ 37 59 AA9E FAeE deus AgAE 15 -
20 olstz AARNAD, A7l WFAAst o] AAY FholA WA}
*13:—3— FA8E PD ‘“"14 7A$E Agd = (Delivered Power)d 80%¢] 4
3 2AREE 30082 474 dach

'(a) S R Rec]oser (b %ﬂ“‘]’é?‘i 32 g

(7h) VSWR (v} Delivered Power
<2 3> UHF PD AX &4 a4z

(© e Fa A7 (@) h2A gaz AR 2.3 UHF SN MM 530 bi%]
<23 1> ¥4717] Simulation 717 el AHsE AASE Ao e 2 543 4ol 2
: g2z gdeA WAz)s] iy dde 98-S Fx o, BE A3t
r‘ T, 5,} F.) tﬂ?‘i}cﬁ ZAE F UEE MY HF 4 ~r¥11 AR ok g}, a7 4
: par e EooEE Assle 44 HAYAE A 9 o7 sdel ANE
A2Ad 2 Adr] GIRMRY) 305MHz AXE £ UiR 2o Y "”3*1 7t Ao dig Fopr ddy a7E
afza TP Hojth
7t24dd g3 g ANy AFHEY) 254MHz
Ev|dd gg=z4 338MHz
Eerjdd U3z Ads] 118MHz

<E 1> # 93779 92 A R AW Fhe

WA 7] Rl oo A¥E TAAA 400~1400MHz tigeA 9
Atdz1de] 2718 AWE A 800MHz o149 Afdzst A% Lll-ri

AREe ¢ F AReH, 1.0~14GHz F35 tgels gy A9 5

Aol A% ~?—¢ & 8dg £ Ao <2¥ 4> 7AA7] Modeling ® 914 ¥ 27
2.2 UHF 2243 MM 4% 9o $94% Simulationg Z 717iol st FAsg o, WA A
WH71718 UHF %234 dAe 4d9q Fot¢ 39 548 B8 g Ads <E 2>o 29 ok FF AAE AF Aoje dddHY

- 161 -



7171 & 724 £4 —% 210}04 Ax g HHZI%‘ of ol c}. FEud w4 Al UHF PD A4 ¢ whabed g 549 23 1.0GHz ©4
% = T :_;/loo] Ao]sy Exqo Ej_ag'T_L 31 E?\f} Mock- up 7H§]7] ﬂ;z]oﬂ
AAE A%A F8 F2E0 9 449 S4UHE wold * 2473

7t238d T3} 7H34]7](7}%“:1i%’ EAcs + B9~ 14GH) e 2 4%l g&s 4T = AU
d gz AAZ(AFH2Y) st .
Zerdd fE=4 CAis

Zoojdd ez Al
£2 2 7718 44 24 WA 94
2.4 MM AIHE Azt

HZ 2AY Simulation Z2#E o439 1Y 53 2ol AA AAES
A&t gt

2
a3
o

(b) Protrusmn Electrode

@
_g, ]
T
b3
(@ 7t~ w712 84 b) 7k~ 719 EHJ N :
<1§ 5> UHF PD *“}"1 l*ﬂ'ﬁ‘ ‘“u e mn o ewm s P
Fresusacy (MM}
Azapd fAds7e 23 46 %A 72 71d BdF 7ta v (c) WA wrAkE=H(S1D)
e, 7 279 AME A#sigich Network Analyzer(HP 8753D)E & <7¥ 8> ERuA £3d 3y 2 4 =4 =
stof 2+ AN BAR(VSWRIE ZAded 19 62 24 Fog
Simulation Z#& w]Z§ ZPZolh Y ANt Fo] WM Fs .4 B
WA(10 ~ 14GHz) A AA A8 Ao SAol Simulation ZFHet =
¢ AR, ANE Ade TEEE AT 4 AN 2 478 T8 wAs LH-‘?—BI B4 %= FEgd s 452 4
¢ 2% UHF PD ANE Agaanh W77 rd F3s o9 2

AApst # 4} E4S J}‘Z}EPEX} 3D EM Simulator& o]&3ste 7177
Modeling ¥ Simulation #3-& 283 % . Simualtion Z3& vgo=2
WAZZ WY F34 dg9(10~14GHz)E Ese AME ARG
o, B Hdo] e v gowA BE FHE FAL 5 e A
T o HF WA Y4AE F Ak o]F Mock-up 7H3ﬂ719} PD Cell

AR e
- 0
S ol g B ¥ ‘E—aﬂ Ax e Ase AFSA.
Al

V&R

: £g 25 ARAPLAT 58 2902 A4 A5TYL 0T % 9
PSRN T PR AN Y R R g[q /\"Eﬂﬂ'/\] Z\l\:,_]- E-‘é-g] 7“%% %5“ “ /gu],] o]}bl%.?_g {}%g— ?
Froaueneyares 9 AElO L2 A 98 Ao
< 6 490 VOWR Y2 sl shte Aade FEY 4 e Ao 4ren.
UAle 2

2.5 Mock-up 7§d[7|2} PD CellS 0|28 REHIM A|Y

Simulation Z2#& ul& 22 Mock-up 7}134171(7}&@_9; 2aH 79 5t
e UHF PD 44 E %}ﬂa}a’lw no 2EUA AEe g3 A7) Wl
'T‘°“ 2 HJJ% goz % gl= PD Celle AANZ F A¢e rHtata

RERo2 ALY dHAAd dTAEAY Agel o4

(1] €3¢, W& FHZ, “GIS F294d HE7lead AT BIA"
TR98P]04. J2002.407, #ZAH AT, 2002.
[2] M.D. Judd, O. Farish, BF. Hampton, "Broadband couplers for UHF

detection of partial discharge in gas -insulated substations”, IEE proc.-Sci.
Meas. Technol,, vol. 142, No. 3, pp 237-243, 19%

[3] E. H. Newman and P. Tulyathan, "Analysis of Microstrip Antennas
Using Method of Moments,” IEEE Trans. antennas Propagation, Vol.
AP-29, Jam 1981, pp. 47-53.

[4] Jae-ok Choi, Chul Min Hwang, Young-noh Kim, Kijun Park, Sun-Geun
Goo, Jin-yul Yoon,” On-line UHF Partial Discharge Monitoring System for
prevent of the failure in Gas-Insulated Switchgears (GIS) * CMD2006,
April 2~5 2006, pp. 118

Oscitloscope [3] %ﬂn] 710335 o]‘ﬁ”’ "‘:} ):], &7]%, ”GIS iﬂﬂ"]"ﬁg O‘]%A] -Zr‘ﬂ:r"
| oscitoscoor |

ZA%3% UHF PD AAe A% 4", 36th the KIEE Summer Annual
Conference 2005, July 18~20 2005, 2 3¢ 2 WA-S87]% pp 2265

- 162 -



