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Maximum Power output control decided by the short-circuit current and
the open-circuit voltage of PV cell
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Abstract

It is necessary to control the maximum output power of PV cell when the solar radiation changes. To estimate the

parameter, the voltage ratio and the current ratio were defined as the index of open-circuit voltage and short-circuit

current of PV cell. The output voltage and current at maximum power were calculated from a short-circuit current and an

open-circuit voltage using the current ratio and the voltage ratio. As the results, the short-circuit current and the

open-circuit voltage were measured by the quantity of solar radiation even if the output changed, and it is understood that

the PV cell can always run at maximum output if the voltage is adjusted according to the calculated result. So, the

possibility of controlling the maximum power output of PV cell can be confirmed.
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Fig.1 I-V,I-P characteristics of a PV cell.
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Fig.2 Test circuit for PV cell characteristics.
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Fig.3 Current ratio and Voltage ratio

with the solar radiation.
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Fig.4 Current ratio and Voltage ratio with the change of
temperature.
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Fig.5 Test circuit for maximum output control of PV Cells.
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Tablel Specification of inverter.
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Manufacture SHARP

Type JH-40JV

Rating input voltage DC200V

Rating output voltage AC101V
Rating output 1.5kW
Rating convertion efficiency 90 %
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Fig.6  Electric power conversion efficiency of an inverter
for different output current.
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Fig.7 Relation between the output and the input.
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Fig.8 Comparison between Maximum output and DC output
power
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Fig.9 Maximum AC voltage against the solar radiation.
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Fig.10 Maximum power against the solar radiation
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Fig.11 Maximum power against the solar radiation.
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Fig.12 The error of output by formula to output measured in

the experiment.
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Fig.13 The error of Current and Voltage by formula to

output measured in the experiment.
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