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A Study on High Efficiency Power Conditioning System for Safety
Operation of PEMFC_type Fuel Cell Generation System
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Abstract: Fuel cells are direct current (DC) power generators. They generate electricity through an
electrochemical process that converts the energy stored in a fuel directly into electricity. Fuel cells have
many benefits, which produce no particulate matter, nitrogen or sulfur oxides. And they have few moving
parts and produce little or no noise. When fueled by hydrogen, they yield only heat and water as
byproducts. Their wide application can reduce our dependence on fossil fuels and foreign sources of
petroleum. This paper is studied on a high efficiency power conditioning system (PCS) applied to the
proton exchange membrane fuel cell (PEMFC) generation system. This paper is designed to a novel PCS
circuit topology of high efficiency. Some experimental results of the proposed PCS is confirmed to the
validity of the analytical results.
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Table 1. Classification of fuel cell
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AsA) Fey A4 % j *H e
<14+ (PAFC) Q1AL (AAA]) platinum on PTFE/carbon 200°C
47+a] 3 (AFC) Fakslzhg (A platinum on carbon © 80°C
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Fig. 1. Power flow diagram of fuel cell generation system.
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Fig. 2. Circuit topology of a proposed high efficiency PCS.
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Fig. 3. Operation waveforms for DC-DC converter.

Table 3. Circuit parameters
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Fig. 4. Waveforms for PWM control of DC-AC inverter.
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Fig. 5. Dynamic response of a proposed fuel cell system
(Case of "no load — 500[W]")
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Fig. 6. Dynamic response of a proposed fuel cell system
(Case of "500[W] — no load").
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Fig. 7. Measured efficiency comparison.
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