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Photovoltalc (PV) systems containing rechargeable batteries, for example, need multiple power converters in proportion to
the number of power sources; a converter for PV panel control and charge-discharge regulator for batteries. We are working
on multi-port converters that integrate multiple converters into a single unit. Multi-port converters are derived by sharing
some circuit components among conventional converters. Multi-port converters can reduce not only the number of
converters but also circuit component counts, potentially realizing dramatical cost reduction and system simplification.
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Partial shading on photovoltaic (PV) panel consisting of multiple modules connected in series is a nuisance issue. Individual
module characteristics are severely mismatched due to the partial shading, and the extractable maximum power from the
string as a whole is significantly reduced. To maximize the extractable power and fully utilize PV panels, the partial shading
issues must be properly precluded. We are developing PV equalizers that transfer power from unshaded to shaded panels so
that all panel characteristics are virtually unified. With the PV equalizers, all panels behave as if there is no partial shading.
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