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Parameter Estimation of Solar Cell Using a Genetic Algorithm

Yung-Deug Son*, Gang-Gyoo Jin**
Hyundai Heavy Industries Co.*. Korea Maritime University**

Abstract - In this paper, we present an online
scheme for parameter estimation of solar cell, based
on the model adjustment technique and a genetic
algorithm. The ideal diode model and the diode model
with series and shunt resistor are used to estimate
their parameters. Simulation works using field data in
the form of a VI characteristic curve are carried out
to demonstrate the effectiveness of the proposed
method.
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Fig. 1 Equivalent circuit using ideal diode
model for solar cell

a2y HAZE o 4AHA do]e=F AFeE Ao
E71537] WEd FEAY € BHS9 NEAY 58
HYehle HEAY RS FAAFA 7198 wEdAy
RaE maisfo} g}, Fig. 2& A¥E ANY 54& 1
AP AA o eFAA e T8, 4 (9w AW
4% BodFa ek

I=tgw—la~tsn

AV
Rs

Il‘:;:: u-T l fsn

%CD 4 g

<
l'e)on—ll

Fig. 2 Equivalent circuit with series and
shunt resistor for solar cell
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Fig. 3 V-1 characteristics and output
power curves of solar cell
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Fig. 4 Parameter Estimation
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Table 1 Estimated parameters of the ideal
diode model

Value
mean * deviation
Isc 3.02999 + 0.001
o (0.73899 $0.01)x10°
n 1.49338 + 0.001
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Fig. 5 Estimation process
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Table 2 Estimated parameters of tﬁe diode
model with series and shunt resistors

Value
Parameter Y
mean t deviation
Tor (0.5475 + 0.005)x10°
Rs (0.2799 + 0.001)X10"‘
Rsh (1.0012 + 0.005)x10°
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Fig. 6 Parameters estimation process
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Fig. 8 VI characteristic curves of solar
cell to surface temperature changes
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Fig. 9 VI characteristic curves of solar
cell to insolation changes
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