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Simulation Research on Electric Field Distribution of
Basin Insulators with Metal Wire Defect
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Abstract: In order to study the influence of metal wire defect on the electric field distribution of basin insulators
in GIS, using the actual 1 100 kV basin insulator in GIS as the research object, we simulated and calculated the
electric field distribution of basin insulators with metal wire defect using ANSY'S by finite element method. The in-
fluence of the distribution direction, radial distance, length, and width of the wire on the electric field distribution
of basin insulators was studied. The results show that the wire defects in basin insulator can distort the electric field
severely, the maximum electric field strength is 10.76 times larger than that of the basin insulator without wire de-
fect, and the transverse distributed wire has greater effect on the electric field of the basin insulator. The distortion

degree of electric field of basin insulator is related to the distribution direction, radial distance, and length of wire.
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Fig.1 3D computational model of basin-type insulator
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Fig.2 Electric field distribution of

basin-type insulator under normal conditions
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Fig.3 The electric field distribution of basin-type

insulator of metal wire defect in radial distance of 20 mm
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Fig.4 The local electric field distribution of basin-type

insulator of metal wire defect in radial distance of 20 mm
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Fig.5 The local electric field distribution of basin-type

insulator of metal wire defect at different radial distance
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Fig.6 Distribution curves of electric field intensity at the

upper boundary of wire under different length
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Fig.7 Electric field distribution near the wire when the

length of wire is 50 mm
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Fig.8 The local electric field distribution of basin-type

insulator with different width of metal wire
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Fig.9 The local electric field distribution of wire

defects located at the radial distance of 20 mm

3.1 &RZEFERNENBHT MRS

1 160 < Je 22 4% 1 A7 B AR A X Y 3T ) FL 3 R T
BOR S A7 T SRR 7 < i 22 4% ) B R 7 o 4
1 W AT I, <5 22 I i K37 iR a1 10
Firzs o B 10 TR, 42 R BE BN ) 22 BT I
LI 9 BB K . 5 <6 R 22 SR B A 17 23 A I A L, A
[ 73 A1 I <2 Je 22 0] 7 S 246 251 VL 37 9 T D SR T At
55, (EURE R < J 22 Bk 4 (R R TT UG B3 v 3 R A
HMAS, o B XLE G T A, WAL 5 T
%2 2R EIBAT .
32 ERZKENBEHD B

P B e b IR FF B 2 A2 R AN 5 T N Y
AL B 20 mm A58 A, A A L& T
PP A AN TR PEE SR 170 <2 Je 22 16 1R L 37 20 A 1 O
B 11 D < J 22 AN (R B I 25 P9 A 5 v 37 56 P2
(oA Hh 26



BEHR 2021,54(1)

TR : FR e T G 2 BRI L35 90 A5 7 2L 9 43

8

=2
1

B K3 58/(kV/mm)
[=)

W
1

“0 40 60 80 10 130 140 160 130
17 B B /mm
E10 VFTO{ER TAEEZEEIERR
#EERLRER/IRKIAR
Fig.10 Local maximum field strength of

transverse wire defects with different radial distances

under the action of VFTO
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Fig.11 The electric field intensity distribution curves on
both sides of the wire with different length while keeping

the radial position of the wire unchanged
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Fig.12 The distribution curves of electric field intensity
on both sides of the wire with different length while

keeping the middle position of the wire unchanged
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