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Behavior of the Solenoid Actuator for High-Voltage Circuit Breaker
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Abstract: In the last few years, a considerable number of studies have been made on On-Off solenoid for fluid

control. But, only few attempts have so far been made at solenoid actuator for high-voltage circuit breaker. In

case of the high-pressure and high-flow system like high-voltage circuit breaker, a big size of On/Off solenoid

is necessary which size is proportional to control pressure and flow rate. So, it is non-effective in the view

point of system optimization. In this paper, On/Off solenoid actuator with the force amplifier connected to the

solenoid rod was proposed to get a high mechanical force and a fast response time. The magnetic force and the

mechanical stress distributions were analysed using finite element analysis. The performances of suggested

solenoid actuator were evaluated through the experimental results and compared with the analysis results.
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Fig. 1 Schematic of a actuator for high-voltage

circuit breaker

Fig. 2 Solenoid actuator model
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(a) analysis region (b) finite element mesh

Fig. 3 Analysis model of solenoid actuator

Table 1 Specifications of solenoid actuator

Voltage Nurber Resistance Weight
[v] of Tums 9] of plunger
[Turns} lg)
H~125 1100 14 408
2.5 .
20 F Coldrolled Steel
= 19 L $5430
=,
B0
0.5
0.0 L L .
0 30000 60000 90000 120000
H[A/m]

Fig. 4 B-H characteristics of magnetic materials
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Fig. 7 Analysis model of force amplifier
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