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Reduction of Current Distortion in PWM Inverter by Variable DC-link
Voltage of DC-DC Converter for FCEV

An-Yeol Ko1, Do-Yun Kim1, Jung-Hyo Lee?

, Young—Real Kimg, and Chung-Yuen WonT

Abstract

A design and control method of DC/DC converter, which can control variable DC-link voltage to drive a fuel
cell electric vehicle (FCEV), is proposed in this study. Given that a fuel cell has low-voltage and high-current
characteristics, the required voltage for operating motor must be output through the DC/DC boost converter in
the system to drive an FCEV. The proposed converter can choose the output voltage of battery or fuel cell in
consideration of the driving mode, as well as control DC-link voltage in accordance with the back electromotive

force. The switching lag—time to prevent shortage of

pulse-width modulation inverter arms makes distorted

current waveform caused by voltage distortion. Through this control method, the proposed converter can reduce

the output voltage distortion and current ripple of

the inverter, thereby reducing the distorted torque.

Simulations and experimental results are presented to verify the reliahility of the proposed DC/DC converter.

Key words: Fuel cell electric vehicle (FCEV), DC-DC converter, Variable DC-link voltage control, Voltage

distortion, Distorted torque
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Fig. 1. Proposed DC-DC converter for FCEV.
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Fig. 2. Operating mode of the buck converter at the battery
source(mode 1).
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Fig. 3. Operating mode of the boost converter at the battery
source(mode 2).
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cell source(mode 3).
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TABLE II
PARAMETERS OF CONVERTER FOR FCEV SYSTEM
Parameter Specification
Battery voltage 9% [V]
Battery power 77 [kW]
Fuel cell voltage 48 [V]
Fuel cell power 3 [kW]
Inductor 1.014 [mH]
Switching frequency 20 [kHz]
TABLE Il
PARAMETERS OF IPMSM
Parameter Specification
Rated power 16 [kW]
Rated torque 14 [Nm]
Rated speed 5000 [rpm]
Maximum speed 8700 [rpml]
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Fig. 10. Battery voltage and DC-link voltage waveforms of
the converter in buck mode(mode 2) and boost mode(mode
3).
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Fig. 11. Battery voltage and DC-link voltage waveforms of
the converter when the operation mode is changing from
buck mode(mode 2) to boost mode(mode 3).
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Fig. 12. Fuel cell voltage and DC-link voltage waveforms of
the converter in boost mode(mode 1).
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speed variation.
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Fig. 15. A-phase and B-phase current waveforms according
to the variable DC-link voltage control.
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