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A Study on the Auxiliary Power Supply for the Railway Vehicle by Using
Wide Band Gap Device

Yeon-Woo Choi! and Byoung-Hee Lee™

Abstract

In this paper, an auxiliary power supply (APS) for railroad cars is proposed. The APS can reduce the
number of devices required to supply power through structural modification and operates at a high switching
frequency by application of a SiC device. The voltage stress on the device in the proposed circuit can be
reduced to less than half of the input voltage of the system; thus, a device with low breakdown voltage can be
designed. By adapting a SiC device instead of an IGBT device, the proposed circuit can reduce switching and
conduction losses and operate at a high switching frequency, thereby reducing output voltage and inductor
current ripples in the proposed circuit. The theoretical analysis results of the proposed APS are verified with a
40 kW computer-based simulation and a 2 kW experiment.
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Fig. 1. Structure of the conventional auxiliary power supply. Fig. 2. Structure of the proposed auxiliary power supply.
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TABLE 1
SIMULATION SYSTEM SPECIFICATIONS
Part Conventional Proposed
Input Voltage (Vi,) 900V ~1800V 900V ~ 1800V
Output Voltage (V,) 200V ~700V 200V ~700V
Link Voltage (V1) 400V ~1800V 400V ~700V
Output Power (P,) 2kW ~40kW 2kW ~40kW
Switching
Frequency (Fs) BkHz 16kHz
Transformer Turn . .
Ratio (Np : Ns) 13:1 13:1
. D
g .
B o I
L E

Fig. 3. Simulation circuit diagram.
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Fig. 4. Simulation results @ 1800V condition.
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TABLE II
EXPERIMENT SYSTEM SPECIFICATIONS
Part Conventional Proposed

Input Voltage (Vin) 400V 400V

Output Voltage (V,) 200V 200V

Link Voltage (V1) 520V 155V

Output Power (P,) 2kW 2kW

Switching
Frequency (Fs) BkH 16kH>
Transformer Turn . .
Ratio (Np:Ns) 13:1 13:1
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Fig. 7. Experimental configuration of the proposed APS.
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Fig. 8. Experimental results of the conventional APS.
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Fig. 9. Experimental results of the proposed APS.

TABLE I
SUMMARY OF LOSS ANALYSIS
Part Conventional Proposed
Vce (sat) or RDS (on) 2.8V 80m&.
Turn-on Loss 43m/] 2.18m/]
Turn-off Loss 1.1m/] 0.64m/]
Reverse-Recovery Loss 54m/] 2.82m/J
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COMPARISON OF EXPERIMENTAL RESULTS
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