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Abstract: Higher circuit breaker safety standards can be obtained by increasing the sustaining time of the latching
section. This time increase is achieved through velocity reduction after contacting when the closing mechanism
operates. The potential for the re-closing phenomenon to occur is also reduced by obtaining time to return open latch. In
this study, the sustaining time for the latching section was increased through cam profile optimization based on the
displacement response of the moving parts. In addition, the existing performance velocity was also satisfied. A
multibody dynamics model of the circuit breaker was developed using ADAMS. To validate the model, simulation
results were compared to experiment results. Then, cam profile optimization was carried out using an optimal design
program PIAnO. Design variables selected included the radial direction of the cam. Design sensitivity analysis was
carried out by design section as well. As a result of optimization, the sustaining time for the latching section was
increased.
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Table 1 Degrees of freedom of a circuit breaker

Classification DOF
Bodies 25%6 150
Revolute joint(s) 11 *-5 -55
Spherical joint(s) 4%*-3 -12
Cylindrical joint(s) 4*-4 -16
Translational joint(s) 5%-5 -25
Fixed joint(s) 4*-6 -24

Motion 2% -1 -2

Total DOF 16
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Fig. 3 Operating sequence of a circuit breaker
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Fig. 4 Interrupter displacement response between experiment
and simulation
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Table 2 Comparison of closing velocity between experiment
and simulation

Experiment Simulation Error
Closing | o) 3 pus) | 23.9 (pwss) | 1.6 (%)
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Fig. 5 Cam profile according to number of design
variables

Fig. 6 Design variables used for cam profile optimization
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Table 3 Interrupter displacement responses according to
original and optimum cam profile

Sustaining Closing Max Stroke
time (ms) | velocity (p.u/s) (p.w)
Original 13 24.2 1.01
Optimum 20 27.1 1.01
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