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Abstract: The dynamic characteristics of a gas circuit breaker depend on the underlying high-speed operating
mechanism with a spring-actuated latch system. Many studies have been carried out to reduce the breaking time of
circuit breakers. In this study, the optimum latch contour design is determined for reducing the breaking time of a
circuit breaker. A multi-body dynamic model of the latch is established for analyzing the dynamic behaviors of the
circuit breaker by using the MSC/ADAMS program. Simulation results are matched against experimental data.
VisualDoc is employed for determining the optimal latch contour. From the optimum design, the breaking time of a gas
circuit breaker is improved by about 8.6%.
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Table 1 The degrees of freedom of a circuit breaker

84 I A=

Body 22 6 132
Ground 1 -6 -6
Revolute joint 10 -5 -50
Cylindrical joint 4 -4 -16
Spherical joint 3 -3 -9
Translational joint 3 -5 -15
Fixed joint 4 -6 -24
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Fig. 1 Operating mechanism of the circuit breaker
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Fig. 2 Operating mechanism of the circuit breaker
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Fig. 6 Behavior time of 2™ latch
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Table 2 Comparison of opening time between experime-nt
and simulation
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Fig. 11 Solenoid force data

10000

§00.0 4

00+

-1000.0 + ! I ! L L
-2000.0 -1000.0 00 1000.0 20000

Fig. 12 Friction force of link

Mechanical- VisualDoc
System datav Optimal
+ ”| design
ADAMS GUI v
Optimization.
Modelin 4 _ADAMS
- C
* simulation-
Simulatio
- Simulatio | v | APt
+ ~ o design
Initial- New.
In, output In, output files.
«

Fig. 13 Flow chart of optimum design
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