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Estimation method of parameter in equivalent circuit of solar cell
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Abstract

The solar cell, one of the renewable energy, has attracted attention. And, the solar cell is expected as the energy that

it supplies to electrolysis with the Proton Exchange Membrane(PEM) cell. But, the solar cell has a problem that the output

of the solar cell changes by influence of solar radiation and temperature. In order to solve this problem, the maximum

power output control method was defined by using the open-circuit voltage and the short-circuit current of the solar cell.

It was reported that the solar cell equivalent circuit parameter can be evaluated by using the maximum power output

control method. As a result, even if the solar radiation changed greatly, the experiment value almost corresponded with the

calculation value obtained from the estimation method of the equivalent circuit parameter. Therefore it is concluded that

the estimation method of parameter in equivalent circuit is a novel estimation technique.
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Fig.1 Equivalent circuit of PV cell
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Fig.2 I-V,I-P characteristics of a PV cell.
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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 Series resistance on variable solar radiation.
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Fig.7 Series resistance on variable temperature.
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Fig.6 Open circuit voltage and short circuit current on

measurement of series resistance.
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Fig.8 Open circuit voltage and short circuit current on
measurement of series resistance.
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Fig.9 Experimental value and calculation value of I-V, I-P characteristics.
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Fig.10 Error of calculation value on maximum power output.
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