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ERLITE Bl
NI VANY 110
WUE U AT/ kN 120
S50 B/ mm 1 44015
46 2% FE 25/ mm 1 200
B/ FRIE H B 5/ mm 3 600
A2/ mm 148/118
B )R/ mm 5

SCHE ST A A G TIPSR R W
HL A1 O , LA SCAEAS [R) AR B A5 A2 £k



VLY S5 - 525 2 51 S TR B X FL 37 0 A R PR TR ) 7 FL TS 139

R TR AT, R 2 AR A R R
et R Y SIS E U] AR - Re s ot SR 7li
H L R R S, 7 R A LR 50
Hz ARAIAZ T, 1% L 77 Wi A2 189 52 10w L2 228 A
o PR D FLIE, T DL o 375 ) 47 20 #r
o 2y A [ HE 35 0 JC S, 5 B AR D A BRICA iE
FRIEAESR AR, 0 1, mT AR B 2 4 2 1 A5 1) £
BRCETEMAN TSR, 2 BT, 40l
K 10 m B IET7 RIS s S 315345 i 24 2%
T LI 0 A1 52 il AR A L TR AT LA

SCHfE B COMSOL A BRI/ 1 , AR 4% 52 B
ROFERZT 110 kV Ba4a251 11 HHH R, JFAE
PB4 250 10 mx10 mx10 m {7 EAL B E AT
BH N FE A A, L T A TR S A R
B Yo AT EARL, AT 1A 2 BR

1200 mm

Lo hadadadadaodadald
T AAAL

30 mm

sIg
A7 /kV

B1 S6%%TFiTEER
Fig.1 Calculation model of composite insulator
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Table 2 Basic parameters of the
medium in the calculation model
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Fig.3 Axial electric field distribution along
the interface between rod and sheath of
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Fig.5 Calculation model of the internal air gap
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Fig.6 The maximum value of electric
field at different internal air gap span
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Fig.7 The maximum value of electric field
at different internal air gap thickness
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Fig.8 The maximum value of electric field
at different internal air gap length
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Table 3 Comparison of the maximum value of internal
electric field before and after water permeating gap
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Fig.9 Comparison of the maximum value of internal
electric field before and after water permeating gap
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Fig.10 Comparison of axial electric field along
the interface before and after water permeating gap
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Fig.11 Comparison of axial electric field distribution
along the internal and external surface of the sheath
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Fig.12 The maximum value of electric field
at different damping conditions of the sheath
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Influence of interface defect on the electric field distribution of composite insulator
JIANG Miao', LI Li', HUA Kui', LU Ming®, WANG Yan'

(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology ( School of Electrical

and Electronic Engineering, Huazhong University of Science & Technology) , Wuhan 430074, China;

2. State Grid Henan Electric Power Company Research Institute ,Zhengzhou 450052, China)

Abstract : Interface defect can be commonly found between the rod and the sheath of the composite insulator. The defect will

distort the electric field nearby, which have a bad effect on the electricaland mechanical properties of the insulator.In order to

study the electric field distributionof insulators under different fault conditions, a 3-D model of AC 110 kV composite insulator

is established using the finite element analysis software COMSOL. The influences of the interface gap filled with air or water on

the internal and the axial electric field distribution of the insulator are discussed. The results show that the electric field

magnitude at the air gap increases significantly compared with the normal case. The maximum value of field is correlated

positively with the gap span and thickness, and negatively with the gap length. Theoretical analysis based on the air gap

equivalent arc cylinder model is given, and the deficiency of the equivalent cylinder model is corrected. Water permeation

reduces the air gap field magnitude, meanwhile severely distorts axial electric field of the insulator. The field magnitude goes up

linearly as the sheath damps, which may lead to corona discharge, causing flashover and other accidents, when the damping

reaches a certain degree.
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