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Abstract

System identification is a method of identification or measuring a
mathematical model of a system by measuring the inputs and outputs of the
system. In this paper we apply the Genetic Algorithm (GA) approach to
model a photovoltaic (PV) systems with a Wiener-Hammerstein structure.
Non-linear dynamic systems have both dynamic elements (energy storage
elements) and in these types of systems there are non-linear relationships
between some variables. If in such systems it can be assumed that dynamic
parts and non-linear parts are separable, they can be modeled with the
structures of block-oriented models. These types of models are composed
of a combination of linear dynamic block(s) and static nonlinear block(s).
This approach is concerned with the estimation of a photovoltaic (PV)
system based on observed data. The nonlinear input and output are taken
from the irradiance and DC output current data of the real system,
respectively. The simulation results revealed the effectiveness and
robustness of the proposed model using a genetic algorithm. The simulation
results show an MSE value of 0.000774 for normal operation of the PV
system and 0.009863 for the shading effect between the estimated and

reference information rates.

Keywords: System Identification, Wiener-Hammerstein Model, Photovoltaic
(PV) System, Genetic Algorithm.

Highlights

e |dentifying the photovoltaic system in normal and shadow operating conditions.

e  Using the block-oriented model.

e  Using Wiener-Hammerstein model optimized with genetic algorithm.
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Table 1. Model parameters (under

normal operation)

Parameters Values Equations for the nonlinear Wiener-
Hammerstein model
a -1.11 x =-1.11u* -1.12u +0.59
ay -1.12
as 0.59
by 031 ~0.312 - 0.22
b, -0.22 F[x] = 2' :
1 0.02 0.02z" +3.57z+ 2.36
C, 3.57
C3 2.36
d 351 - 2 —
dz 126 Yestimated = 3-21r" +4.26r —0.86
ds -0.86
Mean Square Error (MSE) 0.000774
(Gl 0 ,Sles co5) Joo slo el )b Y g
Table 2. Model parameters (under shadow function)
Parameters Values Equations for the nonlinear Wiener-
Hammerstein model
al -0.37 x =-0.37u® —3.74u +0.086
a2 3.74
a3 0.086
b1 1126 1.126z +1.545
b2 1.545 F[x] = '2 :
cl 0.44 0.44z° +4.432 +4.18
c2 443
c3 4.18
d1 -0.751 - 2 _
& 52 Yestimated = 0.7511r° +2.22r-0.81
d3 -0.81
Mean Square Error (MSE) 0.009863
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