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A Fuel Cell System with Z-Source Inverter and Ultracapacitors
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ABSTRACT

When input parameters like gas volume or load of the fuel cell system is changed, the fuel cell system can
generate transient voltage disturbances. In this paper, a fuel cell system with Z-source inverter and
ultracapacitors for voltage disturbance compensation is proposed. The structure of Z-source inverter is simple.
It has unique features that can boost/buck input voltage with a DC/DC converter using only a modified
switching pattern. The characteristics of the proposed topologies for the fuel cell system with Z-source inverter
and ultracapacitors are analyzed using simulation, and verified by experiments. The simulation and experimental
results show that the proposed system is capable of operating with stable response to the system transient and
voltage disturbances.
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Fig. 1 Equivalent circuit of PEM fuel cell
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Fig. 5 Fuel cell system with Z-source inverter
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