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Operating Characteristics Analysis of Bidirectional DC/DC Converter in
Idling Mode of Fuel Cell - Supercapacitor Combined System

Jong Gyu Lee’, Woong Hyub Song”, Jin Young Kim", Eui Cheol Nho*, In Dong Kim’,
Heung Geun Kim™, Tae Won Chun™*

Pukyong NationalUniversity”, Kyungpook NationalUniversity™*, University of Ulsan™

ABSTRACT

This paper deals with the ZVS characteristics of a
bidirectional DC/DC converter in idling mode. Simulations
are carried out with the supercapacitor which maximum
voltage is 50 V. It is found that the ZVS can be achieved
as far as the supercapacitor voltage is below 94% of the
maximum voltage in idling mode. Therefore, the switching
loss in the mode can be small by control the upper limit of
the supercapacitor voltage.
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Fig. 1 Bidirectional DC/DC converter
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Fig. 2 Voltage and current in idling mode
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Table 1 System parameters
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Fig. 3 Inductor current, switching signal, switch voltage
and current waveforms in idling mode with EDLC
voltage of 50 V
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Fig. 4 Inductor current, switching signal, switch voltage
and current waveforms in idling mode with EDLC
voltage of 45V
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