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Realization Method for Urban Rail Transit Ve-
hicle High-frequency Charger Soft-Switching
Based on PS-FBC
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Donghui, SONG Shuquan

Abstract Objective: In order to enhance the power supply
efficiency and power density of chargers for urban rail transit
vehicles, the application of PS-FBC ( phase-shifted full-bridge
DC-DC converter) based on soft-switching technology is inves-
tigated. Method . The operational characteristics of the PS-FBC
circuit in three working modes are analyzed, and a time-do-

main analytical mathematical model is established for high-fre-
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SR A

quency current and capacitor voltage in the over-resonance
mode. The voltage polarity reversal characteristics are thor-
oughly examined based on this model. Additionally, the trig-
gering conditions for voltage polarity reversal under dead-zone
effects are explored, and an optimization method for dead-zone
time design is proposed. The PS-FBC time-domain analytical
mathematical model is simulated and verified using PSIM
(physical security information management) software. Result
& Conclusion: When the PS-FBC operates under heavy load
and over-resonance conditions, setting the switching frequency
close to the resonance frequency can prevent voltage polarity
reversal. By designing the switch dead-zone time reasonably,
the working characteristics of soft-switching can be improved,
reducing system losses in the PS-FBC, enhancing the power
supply efficiency of chargers for urban rail transit vehicles.
Simulation results under various working conditions validate the
effectiveness of the dead-zone time optimization design meth-
od.

Key words  urban rail transit; vehicle; high-frequency
charger; PS-FBC; soft-switching technology
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