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Electric Field Analysis and Shielding Optimization of 40.5 kV Wall Bushing
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Abstract: This paper is aimed at the problem that the busbar bushing of 40.5 kV switchgear is prone to local ag-
ing, the Ansys Workbench software is used to analyze the electric field of the wall bushing and find the concen-
trated position of the electric field.The method of using a single potential shield loop or high potential and ground
potential shield ring combination to solve the local electric field concentration problem of the wall bushing is pro-
posed in this paper. Also the effects of the size and size of the shield ring on the electric field distribution of the
wall bushing are analyzed.In this paper,b=15 mm, ¢=27.6 mm, d=17 mm, e¢=25 mm, and the maximum elec-tric
field value of the air field in each case is calculated and the curve is plotted. Through a lot of simulation verifica-
tion and data screening, under the power frequency withstand voltage, the field strength of the air around the
casing wall is £=2.61x10° V/m.The design of the lower cost, the electric field is better optimized with high,
ground potential shielding of the wall bushing, effectively improve the wall around the casing wall electric field
distribution, improve the insulation level of the wall bushing, effectively solve the problem of insufficient insula-
tion capability of the busbar insulation sleeve of switchgear, and improve the reliability of equipment operation.

Key words: wall bushing; shielding ring; electric field simulation; optimization design; Ansys Workbench
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Fig. 4 Analysis result about the minimum thickness
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the high potential shielding
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the thickness changed

43 B MWBEARKSLERHNRMALIES

1R HEL A B 5 2 AR S AR AR 1Y H 3 0
ST EULE 6, [ 6(a) 5 LA = B 7 BLHLR R
1.34x10° V; & 6(b) M S B N S0 i = Bl .
Bl 6 (c) h iR BB L3 0 A 2 B A S 3B 40
Bt K om 4 v A6 = b el 7 B e =2 18] 1, N
16.152 MV/m, KRiXFNGFHEEERREFS M, 1
B, e FEL AL B i 5 AR BB b=15 mm, Kb F 057
W5 RN =7 mm, T 55 R B A K
K58 N 2.646 MV/m,

W Ao A = K

=5

57|‘L1

(a)55 FLAL 2 &

W

it

(c)JR1 B AL
B 6 mEMARKSZRERES =15 mm
ML # 5 REREEE ¢=7 mm
Fig. 6 Analysis result when the »=15 mm which between

the high potential shielding and the plate and ¢=7 mm

which between the zero potential shielding and the plate
[ R DAY RS TR AR F A s
B s R R R e e At & WKL 7, R 1A

& S

H¥
iy

K7 b b BRORE— 1 5 {25 0 K7 0 78 Al i 26
AbTAS IR, a HOHUE

3.30r h=30 mm -
308k e
284F TR -
260 1 1 e e e e | L L J
10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 30.0
~ 3251 b=25 mm -
T 304k ==
& 282 TTTTee~l___ T
. 260 1 =~ i Lo = 1 1 J
E 50 7.5 100 12,5 15.0 17.5 20.0 22.5 25.0
S 3227 5=20 mm .
- E =
AR SIF™==~as__ -
b ot T L e ket L
4}; 2.60; 6 8 10 12 14 16 18 20
I
& 3.3001 b=15mm
R e
L 2.835E_ =T
[\H 2.600 Bl el R R g e el L | ! ! ]
3.0 45 60 7.5 9.0 105 12.0 13.5 15.0
3.250F b=10mm  ____---
30500 e=e-c
i ——
) 4 5 8 9 10

ismEE&!FFﬁiELjZZ%iﬁH‘JFZ%kEﬁ@;a/mm
B7 ZSEREXGEREDb.« TLHE
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the variable b and a changed
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