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Quench protection system aims to protect superconducting magnets in Large Superconducting Fusion Device
(LSFD) from long time and severe conducting current. A 100kA super-high pulse current with very short pulse
width produced by LC commutation circuit, flows reversely into the Vacuum Circuit Breaker (VCB) to force
the magnets current cross zero, which ensures the reliable turn-off of VCB to protect the superconducting
magnets. However, the large current change rate of the pulse current and the stray inductance of external
circuit will generate extremely high overvoltage on the both end of VCB, which may result in the turn-off
failed and shortened life of VCB. As the result, a snubber circuit consisted of snubber capacitor and snubber
resistor is applied to mitigate the overvoltage of VCB.
In this paper, the producing reason of overvoltage of VCB is analyzed firstly. Then, the calculation and the the-
oretical analysis of transient process are given to illustrate the overall work principle of snubber circuit. And a
series of simulations by using Matlab is presented to verify the correctness of the above analysis. In addition,
in order to consider the performance and cost of the snubber circuit at the same time, the genetic algorithm
is proposed to obtain the optimal parameters of the snubber circuit. At last, both simulation and theoretical
analysis indicate that this set of parameters can greatly mitigate the overvoltage of VCB at a relatively lower
cost.
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