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Stress Analysis on Basin Insulator for Miniaturized 252 kV GIS
Based on Friction Contact and Sealing Ring Contact Pressure

LI Junfeng, TAN Shengwu, JIANG Jinghua, ZHANG Yinsui, SUN Qingchao, ZHANG Hongtie
(Pinggao Group Co., Ltd., Pingdingshan 467001, China)

Abstract: The setting of boundary conditions is a key factor that affects the accuracy of stress calculation for basin
insulator. In this paper, an axisymmetric model of basin insulator for miniaturized 252 kV GIS was established.
The Mooney-Rivlin function model of rubber sealing ring was introduced to simulate and calculate the stress of
basin insulator under different constraint boundary conditions by finite element analysis software, and the result
was compared with the measured value of hydraulic test. The results show that the boundary condition using the
friction contact is consistent with the engineering practice, which is suitable for the setting of stress simulation
boundary condition for basin insulator. The research results can provide reference for the miniaturization and
lightweight design of basin insulator of other voltage levels.
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Fig.1 Typical connection structure between basin

insulator and cylinder flange
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Fig.3 Stress calculation model of scheme B
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Fig.4 Stress distibution of sealing ring

under pre-compression
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Fig.5 Stress distibution of epoxy resin

under pre-compression of sealing ring

T AR R g 43 A R AR ), R TR e, R 28
T 4.0 MPa % & B A7 R4 % T HIAE SN )
=K.

K& 6 % Hf [l 7E 4.0 MPa JE 11 R (1 8 740 A 1
B, 76 N J3AE R, %5 3 1) ) A0 65 B T, ok
N 32K 3.45 MPa, Y ILTE 5 T J7 % 148 [ 1 #2 fil 1D
b KIS /1 1.74 MPa. R4 % TR
FURE 75345 43590 DL B 7 FEL 8, 8 T8 itk 545 1o
M, VR TR T 2= B B 2 FE RO 8 R R TR
AU A RE ST 4 5 B (75 MPa) 1B 43 W BN
LU, 2 RN ) B — R, AR T
LA BRI . TH AR B KA N 2.05 mm,
B K N 79 115.02 MPa, 4o T 17 T 5 40T 45 35 A )
(53] S 3k 9 S A6

PN R A S N M B e S A Ve S ]
= P NE VAN I LINT E8Eta S NEE
ISt BLAE o T S 30 2 A g [ I 3 3 A6 T U]
T E AR RN, N E AN T S S N
TP EEAS RIS 7 R A T R T, SR AT A
G T L T A B B CRL A D B R T,
SR WE 9. IWE9 T LA, 4a %1 ™ 1H B /T BE
JE 7 (386 K 3K S AH R 7 e KA B AR

IR GECTH] RO A 25 | f M v 22 5% P BE R M,
A R THI 22 [A) AT DA 7 (1 52 A0 4 65, A B2 ), 3R

Bi71/MPa

6 4.0MPaENTEHBEN 5T
Fig.6 Stress distribution of sealing ring

under 4.0 MPa pressure

COOCOOO == Ot
OWANIOO—WAON

7 40MPaE N TEGFHIRES
Fig.7 Deformation distribution of insulator

under 4.0 MPa pressure

M F3/MPa
115.02
I 75.00
67.51
60.02
52.53
45.04
. 3755
30.06
- 2257
15.08
=159
=0.10

0
| R
8 40MPaE N TNBG TR NN

Fig.8 Stress distribution of insulator

under 4.0 MPa pressure
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insulator under different pressures
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