440 EPVE e SGE 164 5YE 201148 10H

AEHA SHEA BAE FHAIMAYH dqUA AF Al ="
R, BEE 2K, BT 2Cx", 2848 25%E8%

Supercapacitor Energy Storage System for the Compensation
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ABSTRACT

This paper deals with supercapacitor energy storage system for the compensation of the slow response
characteristics of a fuel cell generation system for grid connection. A bidirectional dc/dc converter is used for
the charging and discharging of the supercapacitor. The conventional converters use additional clamping circuit,
etc. to reduce a voltage spike at the instant of switching and to provide wide range of soft switching. The
proposed method provides simplified hardware implementation without any clamping circuit, and soft switching
condition for both charging and discharging mode with proper switching patterns. The usefulness of the
proposed scheme is verified through simulation and experimental results with 1 kW system.
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Fig. 1 Fuel cell generation system using
supercapaci tor energy for grid connection
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Fig. 2 Bidirectional DC/DC conver ter
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Fig. 3 Proposed switching pattern and current
waveform in charging mode
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Fig. 4 Duty ratio with the variation of Vg
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Table 1 Turn on/ turn off condition of the switches
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Table 2 Simulation parameter
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Table 3 Devices used in experiment
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