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Experimental Verification for Highly Extendable Interleaved High Step-Up Boost Converter with Automatic Current

Balancing and Reduced Semiconductor Voltage Stresses for Renewable Energy Systems
Kakeru Koyama™, Yusuke Sasaki, Masatoshi Uno (Ibaraki University)

Boost converters with a high step-up conversion ratio, and a large input current capability are needed for low-voltage renewable

energy resources, to be connected to the grid. This paper proposes a highly extendable interleaved high step-up boost converter

with an automatic current balancing capability and reduced semiconductor voltage stresses, thanks to added capacitors. Step-up

conversion ratios and input current capacities of the proposed converters can be arbitrarily enhanced by extending the number of

stages and phases, respectively. Experimental results of a 350-W prototype demonstrated that in addition to reduced voltage stresses

of semiconductors, step-up conversion ratios could be arbitrarily changed.
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Fig. 1. Typical grid-connected renewable energy system.
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Fig. 2. Proposed interleaved boost converters: (a) 3p-3s, (b)

3p-4s, (c) 4p-3s topologies.
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Fig. 4. Current flow directions of 3p-3s topology: (a) Mode 1,
(b) Mode 2, (c) Mode 3, (d) Mode 4.
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Fig. 5. Photograph of 350-W prototype for 3p-4s topology.
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Fig. 7. Experimental and theoretical step-up conversion ratios.
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