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A novel high step-up DC-DC converter for a fuel cell

WEI Yewen' 2, NING Xinmiao', LI Ming', LI Junbo', BAI Wenjing'
(1. College of Electrical Engineering and New Energy, China Three Gorges University, Yichang 443002, China;
2. Hubei Provincial Engineering Research Center of Intelligent Energy Technology, Yichang 443002, China)

Abstract: The high boost DC-DC converter is an important part of a grid-connected fuel cell. A current-fed boost
converter with switched capacitor focusing on low output voltage and soft output characteristics is proposed. First, the
proposed converter topology and its working principle in continuous/discontinuous conduction mode are described in
detail. Then, the voltage gain and the voltage/current stress of each component are analyzed concretely. The performance
is compared with SC-Boost, SL-Boost and other converters. Finally, a 200 W experimental prototype is built to verify the
proposed converter’s feasibility and the correctness of the theoretical analysis. The proposed converter combines the
current-fed structure and the switched capacitor network. It has the advantages of high voltage gain, continuous input
current and low ripple. These properties are beneficial in prolonging the service life of the fuel cell. The voltage of the
switch is clamped by multiplexing the capacitor-diode (C-D) unit in the switched capacitor. This reduces the voltage stress
of the power component. Therefore, the proposed converter is suitable for grid-connected fuel cell systems.
This work is supported by the Youth Fund of National Natural Science Foundation of China (No. 52107108).
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Fig. 1 Hydrogen fuel cell grid-connected diagram
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Fig. 2 Topology of the proposed converter
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Fig. 7 Boundary conditions for converter operation mode
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Table 1 Voltage and current stresses of each element
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Table 2 Comparison of the performance of the proposed converter with other existing transformers
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