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A Study on the Design of Compact Polymer Bushing with Inner Control Shield
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Abstract

This paper describes a study on the design of compact polymer bushing with inner control shield. In
the bushing, a high electric stress occurred between field shaper and central conductor by the closely
space. Also coaxial cylindrical shield has a great height along the axis to control an electric field.
Consequently, all the potentials are raised axially along the field shaper and electric stress is
concentrated on a part of the surface of the FRP tube near the upper end of the field shaper. In
accordance, the field control can be achieved by means of the designs of such inner control shields.
The floating and ring shield designs was decreased electric field concentration at critical parts of the
bushing. The shield gaps is formed between field shaper and ring shield. Accordance equipotential lines
extend through gaps. As a result, the resulting electrical stress are thus reduced in the range 17~23
% in the bushing with floating and ring shield designs. Maxwell 2D simulator based on the boundary
element method was also introduced in order to verify the reliability of the polymer bushing. The
optimized design uses internal elements for electric stress grading at critical parts of the bushing.

Key Words : Polymer bushing, Field shaper, Floating shield, Ring shield, Electric field

2] (polymer) HAeol g FAe] Eolzx 7lm

gon #He) Ha Frte) e GRE Fajul A

Agea e 7AYol £ AYRAS F5 - 43 ge 2400 FAT FHY S R
@ Yoz A% AHATY ¥t Sk o 21 24 AF s $Y8m Yov 7]
@9le] dYsFo] a7 wE FHAYY n 273 FHze ARSI A AT o|Fo] A
Gohe WAHIBZ old] g yirIEe) GHE G U= AAoltH3dl TH WREe nAY ¥
& @@ AF7|7]19 se] Ma=ojof Fri1,2] No AL SR AHr)7)e %y A=

FH HAPAYe uydE WIAHY HAUE AW BA end-fitting 2$elAe HAAAZL
Ak 3 AAAY FHAN 2 247 dFHL S g 4 gk meby 240 AR AA

.M &

od I FANE HH{77\¢ ngd2E 4% Aze A7 A8 ¥4 uyel 2% 4=
E 23 F49 A4 gRE b F8E0Hn (shield)& FAste AL vy @B Aot &
& & Y. 53 A2 71& A7 FA 4 gtk AT o2 AY YARHNAY HAR
N AT R HeE 540 +58 AxH F ZF2 AT 4 AT B4 Yy AAE =

ARz JFA7E 238 TANA E & A

1. #FX7|H T L SELHATHH
(@ A 4F& 28-1)

a. Corresponding Author : hgcho@keri.re.kr

H Xt : 2009. 3. 20

1X &AL 2 2000. 4. 20

AALRER : 2009. 4. 24

AYFEL 2AVTHE-7). VA AR A A9
714 AWM AAH FuE A V=
M2 FRP wbe A% 2 54 use] dAAgn 3
Ao dg G A7 AYHD gew o
500 kVE olsh 4o Z% F&5He] AgHn



ATHB]. AR ol HAe AEFH ufo| F
7HAA A9 7t AAY AHEE rlAes 99
o] Hluog A=zu§ HAL Yo FHEF By
A4 2 AAes B9 S 4= dAE
$ Fasgt & £ 9

g2t B dFexE YR4dE F2E EF
5o AYEF FAEAE Y8 2de d= 7= ¥
Y d=8 XEE N2 P44 R 4d=g 4
At £, A9 HRHU F£ FWAA Y
AR HAHE AANF oE HFdAny
#A2E Qo e AdAFe Uit sF
 FYE SHoE AAA Z23Y Maxwell 2D
simulator& o] &3t HALE AFL nEach

2. ¥

2.1 Composite holiow bushingel 4A

2 d7dMe dAHY 88 T A
AAE A8 23 ¥4 R 4= P4 o
€ AAEE E4L HESSY 9y z3
& FAL Jt2 297 Fo AHREE oz o
£ H%, AzxFR a3 A7H, JAHY ¥Y
9 FHHQ HE Ti9 AFP. o R
4L a9 13 go] 7|EHoz R FH$AF
FRP(fiber reinforced plastics) & E.(tube) 181
T4 EdA9 AR FAH HAA B
AHEEE FEE FRP A8d o3 Az n
ol 9%5Y Uy F=Z& 71X 2 Uk FRP FE
WidE dAF7F 22 34 429 FA=A7}
AAstn e F& FAA|(flange)= HIE9
G FoRo ZZ viFEE 4L AN AR

Top flange

=P FRP tube

Housing

Field shaper

Bottom flange

28 1. Composite hollow 49 718,
Fig. 1. Schematic of composite hollow bushing.
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Table 1. Permittivity for materials.
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Fig. 2. Floating shield and ring shield.
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Fig. 3. A-B line distribution with field shaper.
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Fig. 4. Electric field distribution with field shaper.
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Fig. 5. A-B line distribution with floating shield.
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Fig. 6. Electric field distribution with floating
shield.
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Fig. 7. Electric field distribution with ring shield.
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Fig. 8. Electric field distribution with ring shield.
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Fig. 9. Electric field value of bottom flange.
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Table 2. Electric field value of shield shape.
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