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Instantaneous Voltage Control Scheme
of Auxiliary Power Supply System for Electric Railway Vehicles
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ABSTRACT

This paper presents an instantaneous voltage control scheme of auxiliary power supply system for the electric railway
vehicles. The resonance problem of the LC filter and the existing steady state error are more serious as the use of
instantaneous voltage control techniques for the fast transient response at the nonlinear load. A filter capacitor current
feedback loop is considered to increase the damping ratio of the voltage transfer function for the suppression of the
resonance problem of the LC inverter output filter. To eliminate the steady state error existing in case of the AC
instantanecus voltage control, the high gain transfer function is added to the conventional PI controller. The theoretical
analysis is well described with the simulation results. The validity of the proposed schemes is well verified through the
simulation and experimental results for the 5 kVA prototype.
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Fig. 4 System block diagram of capacitor current feedback
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Fig. 6 Simulation results of output capacitor voltage and

load current waveforms without capacitor current
feedback.(load changed 100% — 0%)
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joad current waveforms with capacitor current
feedback.(load changed 100% — 0%)
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Table 1 System parameter for simulation

Rated voltage 300 (V1

foput Voltage 180 - 30 [V]
Inverter | Switching frequency 4 [kHz)
Inductance 190 [uH]
LC Filter Capacitance 150 [uF]
Cut-off frequency 942 (Hzl
Voltage 110 [V]
Output Frequency 60 [Hz]
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Fig. 10 Simulation results of reference voltage, output
capacitor voltage, and load current waveforms (a)
in case of foad connection (b) in case of ioad
disconnection
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Table 2 System parameter for experiment

Rated voltage 0 [V]

Ioput Voltage 180 - 360 [V]
Inverter | Switching frequency 4 [kHz]
Inductance 190 [uH]
LC Filter Capacitance 150 [uF]
Voltage 110 V]
Qunt Frequercy 0 [
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