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A Three—phase Current-fed DC-DC Converter with Active Clamp
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ABSTRACT

This paper proposes a novel three-phase current—fed active clamp DC-DC converter for fuel cells. A single
common active clamp branch is used to limit transient voltage across the three-phase full bridge and to realize
zero-voltage switching(ZVS) in all switches. To apply for the power generation system, current-fed type has
been combined with the three-phase power conversion system. The proposed approach has the following
advantages: an increase (by a factor of three) of input current and output voltage chopping frequencies; lower
RMS current through the inverter switches with higher power transfer capability; reduction in size of reactive
filter components and the power conditioning system; better transformer utilization; increase of the system
reliability. Therefore, the proposed three—phase current-fed active clamp DC-DC converter is appropriate for the
boost type DC-DC converter for fuel cells and also applicable for the photovoltaic and battery charge system.
The paper details the analysis, simulation and hardware implementation of the proposed system. Finally,
experimental results with the proposed PWM strategy demonstrate the feasibility of the proposed scheme on a
500W prototype converter.
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Efficiency measurement data

Po(W) | Efficiency | Duty | Vi(V) | Vo(V) | Vo/Vi
48 95.4% 0.3 31 132 587
64 95.5% 0.4 31 211 6.81
9 95.5% 05 31 21 8.10
137 95.4% 06 31 309 997
229 95.1% 0.7 31 400 | 1290

312 94.6% 0.75 31 469 | 1513
Ro 1 6808 (Vo = 370V 71F Po = 200 W)

Po(W) | Efficiency | Duty | VAV) | Vo(V) | Vo/Vi
114 96.9% 0.3 31 177 571
161 96.4% 04 31 204 6.58
209 9.1% 05 31 240 7.44
305 94.9% 0.6 31 201 9.39
476 92.9% 0.7 31 365 11.77
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Table 3 Efficiency measurement data with respect to
load variation

Po(W) | Efficiency | Duty | ViV) | Vo(V) | Vo/Vi
98 9%B. 7% 0.61 31 369 11.91
200 96.1% 0.63 31 373 12.03
301 95.3% 0.6 31 373 12.04
399 94.1% 0.67 31 373 12.02
503 93.1% 0.69 31 375 12.09
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