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Development of Thermoplastic Insulated Bushing Based on Finite Element Analysis

ZHANG Yun
(Motic (Xiamen) Electric Group Co., Ltd., Fujian Xiamen 361101, China)

Abstract: In medium voltage gas insulated switchgear, insulated bushing acts as the connector of electric power
transmission and distribution, it brings current in or out of metal shell of GIS, which also functions as current carri-
er, keeps insulation and support from high voltage to earth. At present, most of insulated bushings are made of epoxy
resin via APG process. This process is characterized by heavy weight, low production efficiency, high energy con-
sumption, unrecyclable and nondegradable material. It has a potential risk to human being and environment. By
adopting thermoplastic material, according to design criteria and molding requirement of thermoplastic material, 3D
model based on a common GIS bushing is rebuilt, mechanical strength and electrical strength are simulated by Solid-
Works and Maxwell so as to meet related standards and achieve the target of light weight, high efficiency, energy sav-
ing and environmental protection. This study may provide a reference for rational design of thermoplastic insulator.

Key words: C-GIS; thermoplastic; insulated bushing; finite element analysis; environmental protection
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Table 1 Main properties of epoxy resin

PERE Zx(H AR
S/ MPa 70~80 IS0 527—2012
WP 2/% 1.0~1.3 IS0 527—2012
PR /GPa 10~12 IS0 527—2012
25 5 /M Pa 110~125 IS0 178—2010
I A /G Pa 11~12 ISO 178—2010

iR 23°C)/ (k) - m™) 7~10 1SO 179—2010
A ZFIR /(K - mm™) 18~20 IEC 243-1—1990
OGN 4 —
TR R BH/(Q - cm) > 1x10" IEC 93—1980
AN IR HE £/ CTI > 600 IEC 60112—2009

BB AR °C 105~110 IEC 1006—1991
PARTEIRLE/C 105~120 IS0 75—2013
LMK RBUK  (35~37)x10°  DIN 53752—1980
oK Z (R 80/%  0.10~0.15 —
EE /(g+ cm™) 1.75~1.80  DIN55990—1979

5 ML E &, JLF T 14 5k 3 2L
AP RE 1) £ TR B L 3K 2E 48 B 14 w5 IR KRR
B Lo Tz e i - A, F R AR

B HL A 55 i 24 80 MPa, FL{HF 2 11 GPa, i H
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Table 2 Properties comparison of three

thermoplastic materials

T RE M, M, M,

Fi7 15 /MPa 185/125 140 175
WK % 3/6 2.7 2.1
P /G Pa 10.6/7.0 10.0 11.5

25 [l 5/ MPa 290/200 200 225
5 A /G Pa 8.4/5.9 9.0 11.0
TSR/ (k) - m ) 90 70 50
LA /(KV-mm™)  32~38 32 36
PN 4.00 4.1 3.7
EFHBEA/(Q em)  1x10° > 1x10° > 1x10"
AHXS IR AR £ 600 475 175
RIS/ °C 263 225 280
PUSTEIRE 1.8 MPa/°C 250 205 265
e ey (25~100)X (30~90)x  (18~120)x
LMK Z UK . e 10e
WK 2/% 2.00 0.35 0.02
/(g em™) 1.36 1.53 1.55
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Fig.1 European type C insulated busing for GIS
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Table 3 Main technical specification of epoxy bushing

ThHE Bl
RFE HLE/RV 12
HUE LA 630
AR R (T min)/kV 12
RS (15 kV)/pC <10
T (=15 W)/ V 85
TAES I SF,
SR T (3 HE) bar 1.4
TAEIRSE/C 25 - +40
P OZRAYEN 50181) C,

7.1 bar=10’ Pa.
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Fig. 4 Simulation result of bending test
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Fig. 5 Simulation result of torque test
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