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A Study on the Parameter Estimation of Solar Cell Module

G5 M BT R WO T
(Tae-Yeop Kim - Youn-Kyu Lee - Ho-Gyun Ahn - Seung-Kyu Park)

Abstract — It is necessary to measure the solar cell parameter for understanding characteristic of solar cell and
applving to many other fields. Since photovoltaic system consists of solar cell module, which are connected each other in
series and parallel, it is not proper to apply a solar cell parameter to photovoltaic system. Therefore, to estimate the
solar cell module and to solve the problem of the established algorithm is on demand. In this paper the authors have
improved the accuracy of solar cell module parameter estimation by compensating series and parallel resistance, and
developed a new parameter estimation algorithm, which can be applied to photovoltaic system without high cost
measuring equipment. And the validity of proposed algorithm is verified by the simulation and experimentation.
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Fig. 1 Equivalent circuit including series and shunt resistance
for solar cell
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I= [ph_ Isat[ EXD[

» . FHF (generated current under given insolation)

I, @ SEX3AF (dark reverse saturation current of the

diode)

g : A3 (charge on an electron : ¢=1.602177x10
-ICDh

K @ 2% A4 (Boltzman constant £=1.38065%10 %
L/KD

T : &% (absolute temperature [K])
A : o] A 4 (ideal factor)
Ry, ¥ # A (parallel resistance)

R, : 2 ¥ A3} (series resistance)
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Fig. 2 Parameter Estimation Algorithm
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Fig. 3 Block diagram of solar cell for simulation
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Table 1 Specification of used solar cell

Rated Power 53Wp
Open Circuit Voltage 217V
Short Circuit Current 3.36A
Max Operating Voltage 174V
Max Operating Current 306A |

LA 43T
HEAY 3818
EEREY 08179
o] FAF 52758 3671)

XA F 5.35e-6A
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Fig. 5 Estimation difference by compensating the shunt
resistance current
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Fig. 7 Estimation difference of shunt resistance by
compensating the shunt resistance
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Table 3 Solar cell parameter at temperature change

Iph(A)

Gsh(Q) 381 457 518

Rs(Q) 0.817 0.81 0.778
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