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Development of DC/DC Converters and Actual Vehicle Simulation Experiment
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Abstract

This paper proposes a power system that includes a 120k W fuel cell DC - DC converter (FDC) and 30 kW
bidirectional DC - DC converter (BHDC) for a 150 kW fuel-cell vehicle. With a high DC link voltage of 800 V,
the efficiency and power density of the power electronic components are improved. Through the modular design
of FDC and BHDC, electric components are shared, resulting in reduced mass production costs. The switching
frequency of 30 kHz of full SiC devices and optimal design of coupled inductor reduce the volume, achieving a
power density of 8.3 kW/L. Furthermore, a synergetic operation strategy using variable limiter control of FDC
and BHDC was proposed to efficiently operate the fuel cell vehicle considering the fuel cell stack efficiency
according to the load. Finally, the performance of the prototype was verified by Highway Fuel Economy
Driving Schedule testing, EMI test, and the linked operation between FDC and BHDC. The full load efficiencies
of the FDC and BHDC prototypes are 9847% and 98.74%, respectively.
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Fig. 1. Fuel cell electric vehicle system.
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Fig. 2. Proposed power system for 150 kW FCEV.
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Fig. 3. Selection of optimal coupling coefficient considering
allowable fuel cell current ripple.
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Fig. 4. Fuel cell efficiency according to fuel cell power.
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Fig. 5. Proposed synergetic operation strategy.
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Fig. 9. Vehicle simulation test environment.
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