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Development of Polymer Bushing for Overhead Line Switch
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Abstract

Polymer bushing used for overhead line switch was designed and investigated.
Requirements of electrical ratings such as partial discharge, ac withstand voltage,
impulse voltage and material properties were proposed in accordance with IEEE 386
and pre-standard (PS) 151-146~147, 170~180 of KEPCO. The polymer bushing
consists of an internal epoxy bushing and external housing made of EPDM rubber. The
rubber housing was molded with mold cone. Therefore, the polymer bushing offers
several advantages like light weight, good sealing properties, easy installation and
excellent performance in contamination. Electric field analysis was also introduced in

order to verify the reliability of the design.

Key Wards(Z 2 20f)

.M &

A St2AH7IE 71F AP R(229 kV-y)E
Asiste AYZi7IZA o)FodA 7t2AH A9
7tE HPAZE ddslY Fe FAL aAGE 2
Aste TR HAREFLR V& AVA HA
& FYst FUoM AAHE E=Ze AU ¥
Aol Fgste ArgstR o, WPAel A ol F4
A& Azd 7]1€ A7) 249 J1A4H £ 3

AL, 3 fd E=2F gAYz
A2A EZ€9 (EPDM) A& Aedio
HEAL 2 LEEAAE AU AFoaEH 7NE A

B F 434 71edTA
(ANE GFA BU2E 1475-10,
Tel : 031-420-6671

Fax : 031-420-8400

E-mail : chlgmsdl@hanmail.net)

: Polymer Bushing, Epoxy Bushing, EPDM Rubber Housing, Switch

ZiAel wis g3, AAA gon z=gol s
L A&7 AAG F2)17F 298X SEF HAHA
ov, A5l 5ot A7hEd R A7n
FLEAFAE TMALE AFE ALAY.

2.2 B

21 dASHE

H4 interface®] T4 F4<l IEEE 38 [1]3% =
W #3708 FA e 134 BEFANAEAQ 258
kV 7t2A A 2371 (1 8)(PS 151-146,147,170,
180) [2]1& 7B 22 8lo Og ¥ 17 o] HAZE
E EAXNE Agyed [3), o1& 71¥ez &9
148 dAsAY.

- 787 -



£ 1 AANE

ag 1 o EA 24

I $e AaA ZYW(EPDM) 344E A3ty
WEY 2 LEEAHE FIANY AFoE2A Z9H
43 d4AME Ao AxsPerng F
M2t §o1A HAEYT JTFAe) Frizez
FaEon, BEZSE A7) RAo =Hate= A
o] glojRon, oFA R4 FgHA EdH
44 Bde 4B wxAzs At AA L3}
AFRE FUL

L
SEEN

EPOXY ®y =zin=

Ag3E A EA A gy
s ) KSC
WY s, 129 | K0
AeFH | - HFX:60kV /IR KSC
WALAR| - 75 60 KV / 10% | 4511 812
EPSETEN KSC
WagAy| 0KV, L2x80ss | 07,

NARZE| HEAYE 9, g 2 KSC
AE NNAEF g A 4511 8.12
_ 15 ke/or - G 12 2A7HA | KSC
1N | e e A | 4511 812
= . ES 131
ek 2000 iz 3~52 652
WEHR IEC
e 45 kV, 6417 cood7
1000 N 3t%& 183 | IEC 137
F94e | 090 TRS Ban | Tre
Haudg KSC 3004
e 60 Hz, 25 kV/1% 1o
AAAY KSC 3004
i 1500 Mok 14 5a
SAAS 125 or : 0157 Q/kn o3 | KSC 3004
Ad [200 mr : 00922 Q/km o3| 6
NeE | o0 KSC 8330
a | 5% Fov 8 kv ol K90
1 7]2::"1];] S%E).07 mm
5 8% >0.05 mm
X—I}%Y - :So 7—}1: / 16 cr }8)180 11876;3
Al g 2) o]EZ:27]<025 mm .
5 82%2005 mm| 5O 44%
15 A / 16 on
22 PEMA
As7) @A FHEAZE QA FE A8
AEANZ Az 71& 27 BAH9 7AH EA

2 HASYE FAFYA SF 727}

7 2oigA

o-ring®] Z¥E F
2 2o metallizingS

FES FH3 A7) 9

AAY &7
F A

=S HASGom Az
st} AR-E YIS

_L/ Metallizing

Oz
7
772777
| S ————

—

a4 2. F49(EPDM) 893

AEA B E2(EPDM) 31439 HE& o
Bt 7t F2E A4

¥y Hamele ANSI/IEEE-Std.
386199501 &g

STUD BOLT

H2N(EPDM) #RY

EPRE WUy

Ik

H

| BV

29 3. %A 243 E5)(EPDM) 5%
Agsoln PHE

23 HMANN
Egn £Yo] HHoz o|RAHEAE HFE

71 Hgted AAZE FELLYA st AP
o o ZA] 543 ELH(EPDM) 3h¢-3e AT
M dgsiien 1 e 19 3% Zoh

— 788 -



Sheevsrurvna
°

aY 4 AAEE

24 ¥E5¥IL

gloh o] dAE Eoo 2YE Bl HAZIE
Z3to 4547t A2 A ot Zo] HAF A
d234e AUk

¥ 2 299 2 dAVE 2 ANEEH

a9 5 ¥E X

AAZAE AZA R =drE 2AYS A
Zom 3m, o] Fe AUFoE 100%S] AAUE
ARG a2gdx 44 §FH&EE REE FAE
wysdoen, =3 Z2 ™ (EPDM) ¢4 €5&
2 2417 A(Open Boundary Cond-ition, d ¢/dn=0)
=2 dAste 4

HUAHRsAN Egn R4 THH EXE 19
4} o] MA EX7} 433 guEd, T2
232 REY AR HAREI} YA A

Ofs

3 FAFZE EARE AAFI] A Ed odx= @

WY HWAREY TAHA @Fov, oFA
3 A e AW FES AAE SI3ANA
Z25(EPDM) 3949 S¥REdZY 72
E AolE FuH&AY 2EHA @3 9 T2
FAMGe 2 Q48T AAZ HEsn I =R
29 59 o] ¥WE glo] YA LF EEXHO
ATt

.

o e
ir o> lo

A= AA7E Dk E-E
R A 8 -25C, 12417+ 4 3
4873t | Az 60 kV / 12 .
WAYANE| - FF 60 kV / 10%
[«] A
q{k]@‘iﬁ]—ﬁg 150 kV, 1.2 x 50 ps 4 =
AAARE] ART G @d ® | o o
Al ZIAEF 9& A
- 15 ke/ait - G 12 QA | o o
NENE | amge e n | S F
o = ot =
e 2000 K 3~5% } %
1000N 33 & 183 -
FUNY | qstaol oluel pen | O F
a u oF 5
ek 60 Hz, 25 KV/1% 5
@335‘} 1500 M2.km o] 4 1754 M9k
SAAY 125 mf : 0157 Q/km I3 |125m0.0151
A |200 mr : 0.0922 Q/kn ©] 3| 200mr:0.0904
”lf;?f 5% FO.V 258 kV o]4 | 50 kV
1) 71¥:37] <0.07 mm
344 3>0.05 mm
X-RAY 30 7 / 16 o &%
A |2) 0)8A:27) <025 mm
8 §4#>0.05 mm
15 0 /16 o

¥ 3 948 A4 A= 4AVE 7

Ng2%

A g AAZE Ngds |43
AAB=

/o) 40 °14 64 .
138 (% }
ﬁzg ;/) 200 ©]4 290 D 638
(Shore A) =5 7

v F 145 £ 01 1.47

W$Ae | 40 ol 35 ‘;;SE(;‘

- 789 -



S 9 . ASTM
$AFE %) 10 o8 0.4 b 15
HARYZE| 25 o]
&kV/m) | (F7 : 1m) 28 |IEC 243
1| ASate 80% .

7%(?3:} =] o % | gsc
120 h) A% M &3kl 80% o 9% 3004
& o4 °
A% A8 ASTM
ﬂ](;?z ij)g 1.0x10°0] % |1.46 x 10 D 257

e ke FVo & FVo & |IEC 707

® 4 3938 HEA ARLE HAVIE B

Algd 3
Ay s E AAN= N33 |HE73
A=
by 100 o4 134 .
A& (%) 300 o4& 375 D 638
A =
(Shore A) BE5 "
W = | 111 +005| 111
AN A%E ) ASTM
(Q - cm) 200 <l 31 piso
TF| AT % |
755](? B=|  on 100% | ¢s ¢
k3 o4

£ 5 248 %A £A9 4A7E 2 A9AH

Al Y g R | HAANE | NEEF |83
é&@ﬂrﬁi 30 o4 204 | D10
Wlgde | 50 olg 3z | ASTH
Tan & |00 olst| oooa | ASTH
AAAYE | 107 o8 [s0x0el| Hosy
Hek2d g ey | o187 | BT
va4 | FVo® | FVo & |IEC 707

3.2 &

Zgo R4 F2I WTAel B AFA £
Wed 9 HdAEAo] £L EPDM 3+Fo2 A
Hol glev, B=ES BAYF 4AY TZRE AA
st &Ag4de] HEI R, 7IE AU|AAA ZEHE
AAL vpEFoZMA R FAE 60% FAARL
9, Z(EPDM) 31+3E& JRAAH AHEFA A
& 9 BEs stsd 72 JIEE Al B2
A R Yage g FFEIA} AT =2/ FYH
A7 Baejs BEQ FAL ALE A FFoZ
A% stayd WA AR ¢GAAlney fFges R
B nEgozn Add AYPFF 719 FHelo

&#n 28

[1]. IEEE Standard for Separable Insulated
Connector Systems for Power Distribution
Systems Above 600V
(IEEE Std 386-1995)

(2] FARAHEZFOALA 258kV t2HER
A7 (FHE8)

(PS 151-146~147,170~180)

[3]. D. Zerg et al, “Advancements in Bushing

Technology” Insulator 2000 Symposium,

pp. 210-221, 1999.

°]33%, “EPDM/Clay Z &&= AFA"
A7 AAE 3 A, 2000
[5]. Kearney, Technical brochure, section 4.1, 1992.
[6]. gt “A7|AR", B &34}
p. 278, 1992,

&

(41

~ 790 -



