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Research on voltage spike suppression for rectifier-side diodes
in train-borne chargers

RAO Peinan, GONG Chengxiang, WU Liangui, ZHOU Shuai, LIU Chenghong, YANG Zeling
(Zhuzhou CRRC Times Electric Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: On-board chargers are essential equipment used to charge batteries and regulate power supply from DC busbars on rail-
way vehicles. Due to parasitic capacitance inherent in diodes on the rectifier side of these chargers, this capacitance, together with the res-
onant inductance in the circuit, induces resonance during normal charger operation. This resonance causes voltage spikes across the recti-
fier-side diodes, which can significantly reduce their lifespan. Based on the circuit of phase-shifted full-bridge chargers with full-wave
rectification, this paper provides a detailed analysis of the mechanism by which high-frequency voltage oscillations between the parasitic
capacitance of the rectifier diodes and the resonant inductance produce voltage spikes. To suppress voltage spikes across all the rectifier
diodes, a solution involving the connection of a resistor-capacitor (RC) snubber circuit in parallel on the transformer’ s secondary side is
proposed, along with a parameter design method for the RC snubber circuit. Simulations and experimental results validate the theoretical
analysis and demonstrate the effectiveness of the proposed suppression solution. Test results showed that the solution reduced voltage
spikes and oscillation time by 35% and 38%, respectively, effectively mitigating voltage spikes across the rectifier diodes.
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