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Novel Active Clamp Current—fed Half Bridge Converter
for Fuel Cell Generation System

J.T. Kim", SH. Kim", T'W. Lee", S.J. Jang’, S.S. Kim™, and C.Y. Won"

Sungkyunkwan Univ.”,

ABSTRACT

Recently, a fuel cell with low voltage and high
current of electronic output characteristics s
remarkable for new generation system. It needs both
a dc-dc boost converter and dc—ac inverter to be used
in domestic power. Therefore, this paper presents
dc-dc boost converter with ZVS for fuel cell
generation system.

This topology has several advantages, which
are ZVS characteristics of all of main and
auxiliary switches,  reduction of  reactor
component size because of high frequency
switching, and low rated voltage stress of the
switches. In this paper, theoretical analysis,
operation principle, and design procedures are
presented. And simulation results from Pspice
are presented to validate the theoretical analysis.
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Fig 1. Current-fed Half Bridge Converter
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Fig 2. Qurrent-fed Haif Bridge Converter with lossless snubber
(a). Converter with passive lossless snubber

(b). Converter with active lossless snubber
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Fig 4. Proposed Active Clamp Qurrent-fed Half Bridge Comver ter
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Fig 5. Theoretical waveform
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Fig 6. Mode operation in half-period for one
switching cycle
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Fig 7. Conducting current of leakage inductor
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Table 1. Specifications and parameters of prototype

AA AY 2 F2 &% #
98 B 48V
&9 A 380V
3 &% 700W
52 Faid 50 [kHz]
Hetr]el A 1:3
= olgg 200 [pH]
Hrig w4 d9e s 5 [pH]
4= ARAEH 2 [pF]
F R Z 29X &Y AAAEHS 1.28[nF]
F-B2Z 29X A% 100[mQ]
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Poawer Comarsin Ratio
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Fig 8. Simulation result of power conversion ratio
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