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Short-time withstand current and peak withstand current tests analysis and the
electro-dynamic repulsion force simulation calculation of vacuum circuit breakers

YANG Guang
(ABB (China) Limited EPDS, Beijing 100015, China )

Abstract: The contacts of vacuum circuit breaker often appear fusion in the short-time withstand current and
peak withstand current test. The influence of short-time withstand current and peak withstand current on the test is
analyzed. According to the actual situation of the test and the electric contact theory, the contacts temperature under
the short-time withstand current and the electric repulsion force between the contacts under the peak withstand
current are calculated. The contact force values under different withstand current are given. The electric repulsion
force is simulated by the finite element method, which verifies the correctness of using the empirical formula to

calculate the contact force.
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Fig. 1 Contact of dynamic and static contact under external
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Tab. 1 Contact pressure threshold

Tt 52 HL 7L (kA filikim Tt/ 'C fi >k i 73 /N
25 1083 2279
315 1083 3100
40 1083 4263
50 1083 5741
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Tab. 2 Electric repulsion force between contacts

i} 5% FEL /KA U A P/ KA HL3l JF 71/N
25 62.5 719
31.5 80 1075
40 100 1520
50 150 3105
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Fig. 2 Simplified 3D model of dynamic thermal stability test
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Fig. 3 Dynamic thermal stability test line current

fEREEH R D Zh, HEETRERRE S
R R % . B 40 ARE I 4 2 i i Sk H TR
FE R AR, NE4AFR R LR, 7 il
Sk HD R REAEE b, K AR mK S, H
HL T R E B K . TBIS OA TR Y Bh fh Sk BT =
Mz HIIE A2 780 N, WA X HHEHMN
ZERIA K,

8.448¢e+09
7.603e+08
6.654e+08
5.704e+08
4.755e+08
3.806e+08
2.856e+08
1.907e+08
9.578e+07
8.453e+05
5.290e+05

-B

B4 REMIKRREEST
Fig. 4 Current density distribution through contacts
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Material DOWNCONTACTERA in Domain 21
X v z
Center of gravity := G| 4.166898E-01 |[ 4.008894E-01 |[ 2.209292E+00 |
[3175853E+03 [ -2780713E+03  |[-1.279596E+03 |
Yoment around G := M_G[ 1.113761E+01 |[ -4.244505E-01 |[-4.994538E+01 |
New point := R ‘ H H ‘
|

Total force := F

Moment around R := LI_R[ H H
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Fig. 5 Value of electric repalsion force received by moving contact
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