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Analysis of Insulation Strength of 12 kV Outdoor Circuit Breaker
XU Jian-yuan', REN Chun-wei!, WANG B0

(1. School of Electric Engineering, Shenyang University of Technology, Shenyang 110023, China;
2. Nanjing Intelligent Distribution Automation Equipment Co. Ltd., Nanjing 211100, China)

ANSYS 12 kV

: TM56 A
Abstract: The exterior surface electric fields have been
analyzed and calculated for 12 kV vacuum interrupter of
outdoor vacuum circuit breaker under different conditions
based on ANSYS. The electric field intensities and
distribution curves with different materials, air bubbles,
and exterior insulation materials, are obtained. To enhance
the insulation performance, the influences of different
conditions on insulation strength of exterior surface for
vacuum interrupter are analyzed.
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1 E,
EL Ey( EL

Z/mm ) (KM ) ) IV v 1% ) (KM ) 1%
0 35.77 -136.36 281.21 -57.52 -57.81
10 - 397.69 -370.87 -6.74 -367. 31 -0.96
20 -403.31 -370.19 -8.21 -367.81 -0.64
30 -338.94 -314.93 -7.08 -324.09 291
40 -172.59 -180.61 4.65 -178.05 -1.42
50 -95.04 -114.60 20.58 -113.45 -1.00
60 -71.80 -95.07 3241 -94.37 -0.74
70 -62.93 -88.99 44.41 -88.02 -1.09
80 -101.27 -126.59 25.00 -124.76 -1.45
90 -197.10 -224.59 13.95 -230.71 2.72
100 -476.56 -441.71 -7.31 -440.63 -0.24
110 -810.20 -716.29 -11.59 -710.21 -0.85
120 274.76 -238.93 -13.04 -38.54 -83.87

2
Eaex /(KV MY /mm 1% Egumax/(kV mt) 1%

998.99 117 - 1507.2 -

835.95 116 -16.32 1146.0 -23.96

1124.7 114 12.58 1475.2 -2.12

12 kV
16.32%; )
: 3.24 kV/mm,
, 34.54%, 9 kV/mm,
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3 E,
2/mm E( E(
) 1(KV mrY) ) 1(KV mrt) 1% ) 1(kV mrY) 1%
0 -136.36 - 44.00 -67.73 61.44 -54.94
10 -370.87 -373.48 0.70 - 409.40 10.39
20 -370.19 -379.03 2.39 -439.96 18.85
30 -314.93 -320.85 1.88 -360.68 1453
40 -180.61 -181.24 0.35 -176.59 -2.34
50 -114.60 -111.06 -3.09 -85.90 -25.04
60 -95.07 -89.71 -5.64 -58.01 -38.98
70 -88.99 -83.45 -6.23 -47.98 -46.08
80 -126.59 -123.53 -3.20 -93.48 -26.16
90 -224.59 -222.89 -0.76 -215.74 -3.94
100 -441.71 -454.63 2.92 -506.80 14.74
110 -716.29 -728.20 1.66 -821.98 14.76
120 -238.93 -31.39 -86.86 774.04 223.96
Eamc /(KM 1Y) /mm 1%  Esmme /(KM M) 1%
-835.95 116 - 1146.0 -
-837.47 116 0.18 1116.2 -2.60
-887.74 114 6.20 1567.9 36.82
4 (2)
, Ee=1.125 kV/
, mm,
0.18%
(3)
6.20%,
36.82% ’
1 , . 12kV
(1) E = (3. , 2002, 38(3): 14-15.
0.50 k\V/mmt3, E=0.999 kV/ 2]
mm, [J1. , 2003, 19(3): 18-20.
» Eaex= [3] [M]( ).
0.836 kV/mm, E =9 kV/mm, , 1981.



