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Parameter Estimation for Photovoltaic Diodes
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The behavior of a photovoltaic diode is described by this equation
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where
- lcand V; are the experimental current and voltage

- |, and R, are the shunt current and resistance

- R, is the series resistance

- lp is the diode saturation current (normal diode current)

-y is the cell-generated photocurrent

-V, = kT/qis the thermal voltage (where k is the Boltzman - constant, T is the ambient temperature and q
is the electron charge)

- nis the ideality factor

This application will rearrange this equation to give I; in terms of the LambertW equation, and find the best-fit

parameters (I, Isp, N, Ry, Ryy) against experimental values of | and Vg



Rearrange photovoltaic diode equation for forward current

Ir = solve(pv, If)
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Import experimental data

data_file_path := FileTools:-JoinPath([kerneloptsmapledir), "toolbox", "MapleFlow", "data",
"examples”, "diodeexperimentaldata.x1lsx"])

data := ImportMatrix(data_file_path)

plot(data, style=point) =
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Define parameters

T := 306

k :=1.380650 x 10723

g:=1.602176 x10°1°

k-T
V = —=0.026
t q



Unknown values to be found

indets<Ir, name) = {I I ,R,R

V.,,n
sp’ “ph’ s’ sh’ £’ }

Fit parameters to data
res := Statistics: —Nonlinear‘Fit(Ir, data, Vf, parameterranges = Iph= 0.1..1, Isn= 0..0.0001,

n=1..2, Rs =0.01..0.1, Rsh =1. .109], output = parametervalues, iterationlimit =50,
optimalitytolerance=0. 01)

res = [ISD=9.325>< 16-6, 1 =0.766, R =0.016, R  =51.329, n =1.924]

Plot the experimental data against the calibrated model
pl:= plot(data, style=point, legend="Experimental Data")
p2 = plot(eval(Ir, reS), Vf= min(data[ - 1. .maX(data[ - 1), legend = "Model Cur‘ve")

plots:-display(pl, p2)=
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