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High-Efficiency Fuel-Cell Electrical Energy Management System

Siriroj Sirisukprasert and Trin Saengsuwan

Department of Electrical Engineering, Faculty of Engineering, Kasetsart University, Bangkok, Thailand

Abstract

This research proposes a new fuel cell emulator used to replace a real fuel cell
system during the development stage of a fuel-cell inverter system. The power stage of
this new fuel cell emulator consists of a current source converter (buck rectifier) and a
dc-to-dc buck converter. With the collaboration of these two power electronics circuits
and the anticipated control technique, the proposed fuel cell emulator effectively
provides both correctly emulated responses for various types of fuel cells and the high-
quality output voltage and current. This research mainly focuses on emulating the
behavior of two well-known types of fuel cell systems suitable to be applied in Thailand,
i.e. Proton Exchange Membrane Fuel Cell (PEMFC) and Solid Oxide Fuel Cells
(SOFC).

Analysis, modeling and control strategy for the proposed systems are
presented. To verify their performance, hardware prototypes of the emulator, as well as
the inverter system, have been implemented. The experiment results showed that the
performance of the proposed fuel cell emulation is exceptional and is consistent with

the proposed concept.
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