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Opening Spring Modeling of Current Circuit Breaker Mechanism with
respect to Opening Speed using Energy Method
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Abstract

This study proposed design parameters of opening spring of circuit breaker that cut off the over-current in
order to protect the electric device about opening speed using the energy method. We simulated the opening
kinetic energy, the potential energy of opening spring and the design parameters of opening spring with
respect to opening speed of VCB (Vacuum Circuit Breaker)’s moving contactor ,which has 24kV 25kA break
capacity. From the result of simulation the initial tensional force and the final tensional force of the opening
spring chose 107kgf and 282kgf respectively. Through the dynamic analysis using ADAMS, We verified that
the opening speed of moving contactor satisfied break capacity of VCB and analyzed opening dynamic
characteristics of VCB such as the opening displacement, the opening velocity and the opening acceleration of
moving contactor in time domain.
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Fig.1 The Basic Mechanism of Circuit Breaker
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Fig.2 VCB ADAMS Modeling

Table 1 Simulation Parameters

Parameter Value

SHRF (M)
A 22 (E, )

56.1 (kg)

2618.9 (kgf ‘mm)

A Y (F)) 16.8 (kgf)
22 89 (S) 17 (mm)
Ad Axy x£7] Zo) (L) | 108 (mm)
A 22y HF dol(L,) | 153 (mm)
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Table 2 Simulation Result of Vacuum Circuit
Breaker with respect to Opening Speed

VO Ek [ ES o Pl +I)2
(m/s) | (kgf -mm) | (kgf ‘mm) (kgf)
1.0 | 2859.3 1097.2 48.8
1.1 3459.8 1697.7 75.5
1.2 4117.4 2355.4 | 104.7
1.3 | 48323 3070.2 | 136.5
1.4 ] 5604.3 38422 | 170.8
1.5 6433.5 4671.4 | 207.6
1.6 7319.9 5557.8 | 247.0
1.7 ] 82635 6501.4 | 289.0
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Fig.3 Vacuum Circuit Breaker Simulation with
respect to Opening Speed
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Fig.4 Displacement of Moving Contactor
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Fig. 6 Acceleration of Moving Contactor
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