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Development of High-Efficiency Solar Power Conditioner for Operating Wider Input Range
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With the legislation taking effect to require electric power companies to purchase electricity generated from
renewable sources at fixed rates, the market of both industrial and residential photovoltaic (PV) power systems
is growing rapidly in Japan.

High efficiency and reliability are required on power conditioners, which feed generated electricity to the grid
and are widely used in PV power systems.

This paper presents the circuit design and control methods employed in Sharp' s new high-frequency
transformer based power conditioner which achieves high efficiency and wide range of input voltage and
current from PV.

The description starts from the circuit design and control methods of the DC/DC converter, then proceeds
to the design methodology of the inverter, and finally presented are loss analysis of 4.5kW prototype power
conditioner and its comparison with that of an existing 4.5kW model.
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Fig.2 Circuit configuration of DC/DC converter.
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Fig.3 Threshold input voltage of DC/DC converter for
changing operation mode.
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Fig.4 Circuit configuration of 3-level inverter.
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Fig.7 Loss analysis.
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Fig.6 Circuit diagram of proposed DC/DC converter
for 3-level inverter.
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