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Reliability Assessment of Forest Fire on EHV Polymer Insulator Strings
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xKorea Electric Power Corporation

Abstract - Porcelain insulators have generally been used in
Korea but polymer insulators which are superior in that they are
light weight, explosion proof, impact proof, econornical with
construction characteristics, have been in use for the 154kV
transmission line since 1999 following a worldwide trend towards
the reduced weight, simplification and compact usage of new
material insulators. However there have been approximately 500
cases of forest fires in Korea, so the transmission lines that for
the most part pass through mountainous areas have been highly
effected and the highly polymerized compound polymer insulator
has raised concern about reliability in cases of exposure to forest
fires. Therefore for the reliability assessment of the effect of
forest fires on polymer insulators, mechanical and electricai
characteristics are analyzed by an artificial flare test device and
transmission facility surrounding conditions along with forest fire
characteristics are surveved. In addition to this, actual 90kV
energized transmission line was tested with an artificial forest
fire and the expanded usage of polymer insulators is presented
through the analysis of mechanical and electrical characteristics
and physical properties, and a study on the influence of forest
fires on polymer insulators.
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fevety $342 4 dqaic YR A7IA 592 porcelain suspension
insulator)® Ab&ete gou $RAw e BB}, BEd, compact#E A
NaA A A4 AAH FA gt AR, HEAL, 34, FA4,
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EZejojof e 19403 o) bisphenol epoxyE ol &8d SuU§ dJEgR
Aaratel AgEl7 AFstg e, 150 g9 alumina trihydrated) tracking
AEAe] Hagde ot gogon AEHh 1957340 cycloaliphatic
epoxy ofA7F AgHA e 19603 dAE polymer TF =7} AEs At
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A 8158 & HAzE At 20039 1249 LsdAel Euiofa 815
AL 67 $A420 A HAsgn 20049 1289 g ol
A 81588 67 A4z dAstd AP Fo SUvh 5kV $HE
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Zojojzizt AHgdn oo, fxEid ASEGLE Bl P[]

Han-Yeol,Choi*
xxHanbat National University

Jae~Ung.Park** Kun~Yang,Yuxs*
*xxPyungil Co.,lid.

E 1 TS UABRY ABYY

o} 2kF & AAFF D GRS A+ g5k

A7) h A 8,288,553 9951% |154/345/765kV

2 of 2 37,034 0.44% 345kV
Fejo] o2} 4,240 0.05% 154kV

¥ A 8,329,827 100 %
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3.1 M8 S HA Y PE
Polymere 22 2% Z: UE EREY 12 FE¢8d 47l g
& 2ev], T oA (polymer insulator)® LB ¢4 FEEQ Ee
o2 PE ojz}2 EPDM, silicon rubber, epoxy HAE %339 composite
insulator#tLE ¥} £44 EelolofdE core, housing and shed, ball
fitting, socket fitting, split pin® corona ring22 FAHo St} Cores
FRP rodZ W% 2d 9 7148 £4& F3sle o|F A+ glass fiber
2 $ANA A% Hge2 Az D, housing® shedt silicone IH2A
coreE BIFHA AREAA AF L&EEAH FHANE Buge JF
& 933t} End fitting(ball and socket fitting)& F ¥} AZHL 4435
7] 98t AdR Ydo] FA¥HE ddS$ FFolw, corona ringd
tracking 5 4% 2o A2 T shed® BRI A FTFH
2 444 Zedeay 84 2 72 29l 2 2929 2d[)
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@ Core (FRP)

® HousinglSilicone)

@ Ball Fitting(Stee!)

@ Socket Fitting{Steel)
® Split Pin(STS)

® Corona Ring(ALE 2)
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=3 ZgvidAs Arlola FFe o V102 uj$ e, FAxs
22 AE(shattering) B4l g0l 7944 $F&7E Hady] 4% AF
oji} £Mo2 ojAE AHdE vandalisme) $2E #H4aY £ Y3, T
o} AQA $A tiy Ego] Ao AL 2A7lfA oib) o 50%,
AFu g2 85%2 AAAel wg w& P& ohvi 2B F string typel
2 AFAol g g3k F, Zejvlofats Aoz HlE Weddy,
2734, BE4, W5AA, 244, 4B FAA 5342
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4.1 Mg 9 S3ME OF Y

Agol@ 47 WA B, UEAK, &, Y& Fol daHe FARA
A, 33 93 £ Aot AAHY 9oz G4E EHrL AP
MEEAL AaAIE AL g Sevay AYPe A 41.95% &
9 2956%, BFF 2606%, FHUEA 234%, %Y 009%2 £EH Yo
o, AHRE APSoM 69% TEY 167%, TEF 143%E FATHAA

By w4y gn SAYAezE FAY 47, 4dne o3 gAY
A7} ok 47%, =53 B97171 19%E 81% AE7 Agtel o# dAHD
gt $HHE st A Age] HAEA B A9 A718d (smoke column),
223 9d(flame column), B39 heat column)ell ol#f 4= +2 =
L g ol AgE o] dad ¢ gk F Age] BAste ¥L el
A4A Hd 39 Sole 189 o} 2317 A (hot ionized gases)7t $A ST
o2 E3 $uMzst BF g AgAust dAsA Aok e 4%
waEgs o2 Qg $AMNE nFARE ¥29 Poh3]4]

<E 2> 9EE i Y STME F gYsy

>5~25| 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | @

AHEZS | 265 | 315 | 729 | 785 | 599 | 271 | 544 | 516 | 503
$d1% | 6 1 16 8 15 1 9 5 | 763
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Fetete Adol $RaT A4 49 Sol wol Bl AL B of
U A8e AN F83 1% Be Aoz Mg WPLEst 9
o o gz u¢ e} 343 o] auHE BAel Ad dY TY¥
o Anest o 1200TelY HYFHAS A/leEE o 600CE AL
2 22 AL453 b ACSR A4S TujE A9 §4LE 60T
wsseh 427159 A1E0lE 20~30m ARolw 48 AYEEE |
2ol 67-TmAEZ o} wavh
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434 Z2v|ofzte] housing2 silicone rubber2A daA & r37] 9

st} [EC 1109(Amendment 1)9) w2} B4 A F (flammability test) & &=
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Age Hatg Parm)d FolE 8~3m Fxojn AE7IFY HIx
ol 20~m =2 Y T FZAA F& nste] ATHGAY
Aol YREEE FAFAY FHAN Y deE 2ok 0% FL 600~
630TE gt 8o AxEEE Y FAE v, &= §o F%E
Zol wrou} AP AT dadE FHNEAHE dPAdy Hx
d234 £57} 052m/mine 2 FAHUT AA dEo] BT 4L
Aol AgAE dAEEE 67~25Tm/mine® FHHALH, HF - o
A o2aE AR d2APEEE Bo/min2 2 AL webd 1T
g 2NFol e iA@Y Zolg 15m, HEY HA Ak JYE=E
052m/mine & o] Hoj daATE 28BEE 71E0E 33 1RAH 5F
712 18 A2 NEg At AgeRsse ddTodAd #
Y J2A%359 3%E A E3te 25000Lbs A= 38ton, 36000Lbs
izt 54tong Arkslgen, AFHY AFFAE 2948 2oi[l]
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Zejojojat g A7l oy AFSY ZMY A 2%l A ¥
Egvjoizts @) 997t 2483 vk wYsdoy Aslda: A
7 AR 3~4o] ARG Fol 277t HA=A. Eeieifate A%
£& 9~16%, DRAFALGE 4~9% ZasET A7loz: Hsrt Gl
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<E 3> Hz|0{ofxte] eiBsE RoAY KY

HEFHeA kv) | AxMdeEd | QAs s
o3 A7 (b g R R o
TA R e TeEs | W) (ton)
N 2| 2594 | 292.7 163.2 20. 45
25.000Lbs i T 63,0 | 292.7 149.0 17.2
8 =] 2061 | 2376 116.5 29.97
36,000Lbs ot T 06,1 | 238.8 112.0 27,21
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AA AEF FLE AR AFEr) Astd nPAYAFAEAA
ABHzd AgE ¢vtsta BHE ol fstad AERYANFE At
A gAY FUARF L LEE AZS) Hild a2¥5s #ol FAHAAFRS
AAAS LEEAA], MEHEY] ARFPAGEA, HARZEA Fo
FA49 LCTMS(Leakage Current & Temperature Measurement System)&
st

<8 5> AEROAH HFFA

AA $A4R Ago Zejvidfaist ArlfAE 4AGD qEHe] L=
AME BT 5 154kV ALY 0kVel HEE A7t 2¥6FH ol
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&R ofxte] MERolAH

FULE 60T ¥l 40~6023 sd e Urtatlen o o xR
HILEE 800~80C7HA B5ath AERYNY A} 600TAH £ 4]
2 ¥ xEY A% ZoloiAel shedol ¥¥o] AR2Y HI& AAG F
of o] Begon Feisidzie FAAFE A 20~304 A
Zolxigt stede]l HAEHAS A4 Eerefae 60T, A7lhAE 40T
A FAAR 1~14na7h A Frtetgln ggol AAY Ty AL ez
gHgol WA, 7AY EME & 9L e AeE AEHUG (1]

<E 4> BH2[ojoixie] MSR2AY BY

oj 22 5 Z2| ooz} 247} o 2

kA Nz 1 33 A )
. B34 | 830 | 806 115 1279

2AAZA —_—
AFARZ LRV o T8y 963 1196 | 1213
NEEHAZABALKY) 450 525 76 3.8
o1 % 5} 9 3 2 (ton) 125 281 125 157
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F$AME 384 gole ¥ 353 £54 #5508 o 43
gat 9F8d 248 23 A7)
2 Bdsn 2§ AERYA
2 4%g uAA g 4
£ 600T K29 24 1
¥ oolue] $A428 AUz oz ddsy, o xddAEe F9
ofztel gl A 4¥E vHA de Re

3 E4E YFsigoh oetsd Zoidzte dEYFL A9 gle Ao
gesoz 2&49 9 drledxgs) Weeds Zasn RHA
st 2 2ARH2 AYSE P4 P fol@ FARTE A Feod
A% 8o Adstoay FAHE 438 & J& Res FuEgrh

[#ag sl

[1] $48 ZYvioixte] HEGS A4 H7HAFERAA), FIHUFTAL
pp.9~186, pp.43~124, 2005.3.

[2] $3& Edoiojal Zolatd A, F23AHFAL ppl~14, 20061

[3) Z2oioixte) AtREH Mg £, 37T A}, pp.l~10, 2005.12.

[4] $euete] AgeA 9 AETAEA, YA, 2006,

- 437 -



