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Characterization of Field-Aged Polymer Insulators
for Distribution Power Systems

ofH 4y HEH, Fxf&
(Byung-Sung Lee’, Chan-Young Kim', Jae-Hong Han’)

Abstract

The aging characteristics of 2 kinds of 3 vears field~aged distribution polymer insulators which were
dismounted from 5 regions have been investigated by electrical test and material characterization.
Although the tané of specimens prepared from weathershed was increased with surface aging, the tan
& and leakage current of real products had no differences between virgin and dismounted ones. Due to
the aging, all dismounted polymer insulators had micro-cracks on the surface of weathershed and only
the products of manufacturer B showed the reduction of OIT(oxidation induction time). But, there were
no differences between virgin and dismounted products in contact angle and chemical structure.
Therefore, it can be considered that the aging is only limited on the surface of dismounted polymer

insulators and that NMR techniques are very useful to evaluate the aging of polymer materials.

Key Words(Z& 2 801{) : Polymer Insulators, Characterization, Aging, Electrical Properties, Surface

.M E

AEAdn ) 2938 - AFE FA9 KARFe W
g4 =2E 8 wMAaASAAN dRES AXE
A7) AAEe A Edo FAER dAHD YL
o, 1 FoME EEoidxirt 2 #AUideR
Rasn vk Benjdixbe 7]£9 &7|dfzte] H]
mate] o) vk FHol i) Wi HMAHOR
Abggo] Zobeta glon, B FFoluME L&
4 %9 WRAA) $5Etd Arloizte WAF
o2 AgHest 433 WolXx sl

gae] AS WHNEE B8 $HMBAME &
oo A& & 7|7ke] 3094 ol2m glon,

* GEAHFTA dHATH
(HAA FATF BAF 103-16, Fax: 042-865-5804
E-mail : leebs@keprirekr)
20004 19 289 M4, 2000 99 299 AAM¢ R

847

53 Hule] Apee AFAd 2% AY ¥
& ooz}t Axgn At P 2 Beel
g HHFAE 19909 FREEEH wid £ vl
FolfAE AF22RE FYU dH2AM A
& Fd glon, SuedA ALE AFE HI] &
2979 AJgALEo] EES & Ao didHn
ATV HF FemolAe) AN YFdT
H ool g FAe F43 #SdE A2E @<
¥

Egndizes Be Fdx BFEn Q459 &
44 710 AREE Ao de 9 o
4ol AsHn® ArARgEs gy AdAl7
o] APz FHZF el Aok M E9
ofzte] A7 E4E BIE7l AMME JHEE
gk 84 Hrish tEe] @AM Ao =E
4 U3E gdde Rel W FaIo AT
FUdlME @AY ZAdds E4of W AA



J. KIEEME Vol 13, No. 10, October 2000,

49 A} dolEE A ¥& F fE ARl

£ ARlAE Beridate] Ju84E Hotal]
g8l AN 34T £183Y 257 2 Fav
NAHE 570 Aol wAse] Am % Wr)H 84
WHE BAstd AFEH smaRT 24 Fajof
Ao ASele @F AE7I%) $ FY] WE
£ ATNE AU ol e ATE TF
Benolate) 371084 H7h 0 Sodad 7z
ARz R4 JlgEd

2. AREH R A

21 AR 3 |KokxAl

U BN 3d7 AFRFQ 22 FAA ¥
BAhel 44t Een] A5 oA E 5 AH(AA, &
E OAF 2y Ag)elAM 7 404 A A
el Bl oizts 571 N9 EFolA 2dst e
R AT BALY Afole AR, BX 2 AFH
Ak FEAE # ddoh TAFLE MEANGE A
95t v 2RE 1 km ool EAEE Uty
dalAgely, ME&EANFE dFLHE &Y FHe
Fe A Holr}, FuHogr TE EFEddztrl &3
AE nFE wAs A Fdrh Az waEy
Ar Eedolatel A2 EPDM(ethylene propyl-
ene diene terpolymer) 113 He|F 1F7 Egd
Hejola, BALY AAE EPDM 25¢ Aoz &
A sl

T AR HE Kooz BAY HI A8
BEEAAM By 2@ 4 4L d@AHA Fne
b, W] A &(chalking)® 2&E H 3o
@=L ity es AR BEYREHE YdiMe
Agg mstydor &y wf&ef 4 HUH ANEE
AAg g AR EQENES AAEHT

22 M2 AlY

A 2AE EADNAL] A7 H BYERE
votstr] 9late RAEd, FEHE, REYAH FE
ZHsle] AEFe HEA Aol BT

AAME Zoiozie} g3 ddd REFEHYE ¢
7}8 R A capacitance and dissipation factor A1 87
& A4l AL tand R FHAF WIHE
Zxstdch AR AV mHFAGL 2~10 kVo
B, 2 kV GHE $43AM FA48H

Zyviojaty AdWEY 9 RIS FEE7
fstal AL 7FdEHAM RETHEE SIS
u, Ay A WA EF BH7E o) EEH AL

HA g THFALGE drhstged, Y Age
50 kVeltt. Aol AEAE #UEr H3le 7z
o} ofjate] thEte] 2~33)9 AWE HAs A

ANagee A78 BdHrdE & 9 F£3
T Rzt wE FAS4Y) HIAE s Yoy
f A 9 ¥4 7)(dielectric thermal analyzer; DETA)E
Argstect dAALE AHEEY -50~100T9 &
EH 9ol F04E 10 HzoAlA 1 MHz7HA] ¥ 84A
F18A tand W3E YT FAHANEE EYH
e 2t9] Zl(weathershed) W HEE 1 mm A=Y
FAR $A 713 g el F F2E 8o A}
£}

23 NE MM

ZEnjojAte] &5 E FASE FREAHY E
B deyd WE 2337 Hsd JEFg 230
(Kyowa Interface Science Co., 249%: CA-V)E A}
£8gen, ojuf AREH Wojxd FFHS A
€ 13 pl otk ANBE HEZ MAHNEA gton,
108 &A% JFFE HsHt

2 "7z 9 ¥ B2M8E 9% mapping
71%%& 7}A SEM(scanning electron microscope;
Jeol, d: JSM-840A)% A&t o).

A) 2F&= A} 8k A (differential scanning calorimeter;
DSC)E ¢l&43te] ¥4 EAE EHSN) 43 A
gEde HmQ A3lFEAZHoxidation induction
time; OIT)& &A5t7] #9139 ASTMel st &
FR2DE& AT B AR 2EE Wa¥
el 10°C/ming] £EE 200°C7HA £2% thg
o] ErolX 5L FAF X A2EHVE bl A
ol A wEukgel Agutgo] YEluE AE &
A’ olm) A} Aro H2E 50 mi/minol
o, AEFE 9 10 mgolAet. &A= ¢Fv|ER
€ AHEElg e &3 AHd UdEE olfFd 23
2298 B3y

ZEvloixt 2 BHEY FETFERE MBI EEY
sog gl ddste A M ER7]- At fourier
transform infrared spectroscopy-attenuated total
reflection; FTIR-ATR)Z #4389+, Perkin-
ElmerAH =9 9: Paragon 1000)¢] FTIRS A3l
o AR BEE dxE st st

ZAde] e Eevdx A zAWH3E 2
871 918t mA4te] 'H NMR(nuclear magnetic
resonance)? °C NMRE AH&std 24&dch 'H
NMR #37|2+F Jeol GSX 500 MHz NMR(carbon
5 mm ZTgH) E37]|E PC NMR B#7)2%&

848



Bruker DSX 300 MHz NMR(4 mm CP/MAS Z &
H) £37]1& ol&sldc. NMR &AAl 100CAA 3
kHz9} 4 kHz9| spinning rate® Al83gov, x4
F E2AwYe g =R dF§ v g

3. d¥Han 3 g

3.1 87y &4

Capacitance and dissipation factor Al g 712 A A
F NS tand 2 FHHPFY HAE AT A
b # 1ol vhet vk Bl B ANY AY
o] F7hgel Wt tand ¥ FAHIFE E7skre
A, AFFH BEF Aloldle Aot Ag j1d
o} ol #FHe& ZFie HAEAM ANH EAust
dozinkgt vt el Fgs

k=8 20
=)

& 9Pt

;4 1 A7kAgtel & AAF 2 BA Egviojat
2 tand & FAHUF
Table 1 Tandand leakage current of polymer
insulators of manufacturer A and man-
ufacturer B with applied voltage
Azlag | 4 tans |FEEH | Ng | AW @ns | 0AH
3] A kV)| (%) | (mA) &v)| %) | (mA)
2 320 0.026 2 | 318 0.026
4 329 0.053 A A 4 1327 0.053
NEL 6 ] 332 0.079 ) e 6 |329 0.079
8 1339 0.106 ) 8 | 345 0.106
10 | 3.69 0.132 10 | 371 0.133
2 | 317 0.026 2 1315 0.027
. 4 | 327 0.052 | 4 325 0.053
LA A Al
AN ) o 6 | 3.39 0.079 29 6 | 332 0.079
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10 | 363 0.132 10 | 3.70 0.132
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#
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BA
2 1322 0027 2 {322 0.027
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