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Overview

This review article presents the different models of PV module models: the
single “one” diode model (SDM), the double “two” diode model (DDM), and
the triple/three diode model (TDM).What are the different models of PV
module models?

This review article presents the different models of PV module models: the
single “one” diode model (SDM), the double “two” diode model (DDM), and
the triple/three diode model (TDM). The models relate PV module I-V
mathematical modeling to datasheet values. They also consider the effect of
meteorological parameters on PV module parameters. 

Can mathematical modeling be used to simulate photovoltaic (PV) modules?

Author to whom correspondence should be addressed. Currently, solar energy
is one of the leading renewable energy sources that help support energy
transition into decarbonized energy systems for a safer future. This work
provides a comprehensive review of mathematical modeling used to simulate
the performance of photovoltaic (PV) modules. 

Why is modeling of solar PV module important?

Modeling of PV module shows good results in real metrological conditions. It is
presumed as a sturdy package and helps to boost solar PV manufacturing
sector. In renewable power generation, solar photovoltaic as clean and green
energy technology plays a vital role to fulfill the power shortage of any
country. 

How to develop a solar PV module?

For the development of solar PV module stepwise approach of modeling and
simulation is adopted and manufacture data of JAP6-72-320/4BB solar PV
module is considered during modeling (Datasheet JAP6-72-320/4BB, JA Solar).
This can easily evaluate the characteristics of solar PV cell/module. 

What is a PV module?
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In a PV module, PV cells are connected in a series and parallel configuration,
depending on the voltage and current rating, respectively [ 1 ]. In recent times
PV based energy is gaining prominence due to the advances in the PV cells [
3, 4 ], lowering PV cells cost [ 5 ], and government incentives [ 6, 7, 8 ]. 

How to model PV cells/modules based on real current-voltage (I-V) data?

Proper modeling of PV cells/modules through parameter identification based
on the real current-voltage (I-V) data is important for the efficiency of PV
systems. Most related works have concentrated on the classical single-diode
model (SDM) and double-diode model (DDM) and their parameter extraction
by various metaheuristic algorithms.
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Realistic Modeling of Photovoltaic
Solar Cell: A Simple and ...

Apr 9, 2025 · Photovoltaic modules are
determinant in producing sustainable
energy with a reduced environmental
impact. This article explores the
progressive modeling of photovoltaic ...

  

Modeling and simulation of
photovoltaic ...

The purpose of this paper is to propose a
MATLAB/ Simulink simulators for PV
cell/module/array based on the Two-
diode model of a PV cell.This model is ...

  

Parameter identification of solar
photovoltaic cell and module models

Jun 1, 2022 · The Triple-Diode Model
(TDM) is extensively adopted in PV
module mathematical models. The
optimal nine TDM parameters are
determined for the PVM 752GaAs PV thin
film ...
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A Comprehensive Review of
Photovoltaic ...

Nov 25, 2022 · This review article
presents the different models of PV
module models: the single "one" diode
model (SDM), the double "two" diode
model ...

  

Development of photovoltaic cell
models using fundamental ...

Apr 1, 2019 · The third approach uses
the Simulink blocks to build the
mathematical equations describing the
PV cell behavior, in which some
mathematical operators and functions
are ...

  

(PDF) Modeling and Simulation of
PV Systems

Apr 4, 2018 · The output characteristic of
PV module under changing
environmental conditions is investigated
by adapting the PV cell model ...

  

Designing and Modelling of Solar
Photovoltaic Cell and ...

Apr 29, 2016 · Solar energy can be
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converted in to electricity by using
photovoltaic cell. A PV cell can convert
photon energy in to the form of electrical
signals, this method of power generation
...

  

A cell-to-module-to-array detailed
model for photovoltaic ...

Sep 1, 2012 · The cell-to-module-to-array
model thus provides designers with a
reliable and accurate method for
predicting the performance of PV arrays
of any size and under different ...

  

(PDF) Modelling of Photovoltaic
Module

PDF , On Apr 1, 2010, J.A. Ramos
Hernanz and others published Modelling
of Photovoltaic Module , Find, read and
cite all the research you need on ...

  

Single-Diode Pv Cell Modeling And
Study Of

Aug 31, 2015 · This paper presents
characteristics of ideal single diode,
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practical single diode and two diode
equivalent circuit models for modeling of
solar ...

  

Modeling and Simulation of
Photovoltaic Arrays 

Dec 4, 2012 · Abstract: This paper
proposes a method of modeling and
simulation of Photovoltaic (PV) arrays.
The main objective here is to achieve a
circuit based simulation model of a ...

  

(PDF) Mathematical Model for
Photovoltaic Cells ...

Dec 1, 2013 · The study of photovoltaic
systems in an efficient manner requires
a precise knowledge of the (I-V) and (P-
V) characteristic curves of photovoltaic
...

  

Photovoltaic Modules 

3.1 Photovoltaic modules A photovoltaic
module is an electric direct current
generator which consists of a variable
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number of photovoltaic cells electrically
connected. The mono-crystalline ...

  

Comparative study with practical
validation of photovoltaic  

Sep 27, 2021 · A photovoltaic (PV)
module is an equipment that converts
solar energy to electrical energy. A
mathematical model should be
presented to show the behavior of this
device. The ...

  

Designing and Modelling of Solar
Photovoltaic Cell and ...

Apr 29, 2016 · Abstract: This paper
presents the simulation model of PV-cell
in MATLAB/Simulink; further performance
of PV module/array is analyzed by
simulation results. Equivalent circuit of
...

  

Photovoltaic Cell Model 

Nov 23, 2020 · Photovoltaic Cell Model
The photovoltaic (PV) cell converts solar
energy into electrical energy (direct
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current). It is often useful to take a cell
...

  

Photovoltaic Cell/Module Equivalent
Electric Circuit ...

Dec 10, 2019 · This work is focused on
the dynamic alternating current
equivalent electric circuit (AC-EEC)
modeling of the polycrystalline silicon
wafer-based photovoltaic cell and
module ...

  

A detailed modeling of photovoltaic
module using MATLAB

Jun 1, 2014 · So, some assumptions with
respect to the physical nature of the cell
behavior are necessary to establish a
mathematical model of the PV cell and
the PV module, in addition of ...

  

Mathematical modeling of
photovoltaic ...

Dec 9, 2015 · Therefore, this paper
presents a step-by-step procedure for
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the simulation of PV cells/modules/arrays
with Tag tools in Matlab/Simulink. A DS
...

  

Modeling and Performance Analysis
of ...

Oct 25, 2021 · Thus, it is substantial to
design a precise model of the
photovoltaic cell module with a reduced
computation period. The two-diode
photovoltaic ...

  

Modeling of Photovoltaic Module 

Apr 1, 2021 · In this book chapter, the
author will present a double diode based
PV cell modeling. Later, the PV module
modeling will be presented using ...

  

Realistic Modeling of Photovoltaic
Solar Cell: A Simple and ...

Apr 9, 2025 · ABSTRACT Photovoltaic
modules are determinant in producing
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sustainable energy with a reduced
environmental impact. This article
explores the progressive modeling of ...

  

Enhanced single-diode model
parameter extraction method ...

Feb 10, 2025 · Accurate modeling of the
operational behavior of photovoltaic
systems is crucial to optimizing and
predicting system performance. One of
the well-established and widely used ...

  

APPROVED LIST OF MODELS AND
MANUFACTURERS ...

Jul 28, 2025 · The ALMM Order states
that ALMM shall consist of LIST-I,
specifying models and manufacturers of
Solar PV Modules and LIST-II, specifying
models and manufacturers of Solar ...

  

Parameter estimation of
photovoltaic cell and module models
...

Mar 22, 2022 · However, determination
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of the unknown parameters of
photovoltaic cell and module models is a
complex nonlinear optimization problem
that requires effective solving ...

  

Accurate modeling and simulation of
solar photovoltaic panels ...

Mar 3, 2021 · A unique procedure to
model and simulate a 36-cell-50 W solar
panel using analytical methods has been
developed. The generalized expression
of solar cell equivalent ...

  

MATLAB/Simulink Model of
Photovoltaic Cell, Panel and Array

Apr 5, 2020 · MATLAB/Simulink Based
Modelling of Solar Photovoltaic Cell,
Panel and Array

  

PV Module 

Aug 13, 2025 · Overview Physical models
used PV Module - Standard one-diode-
model PV Module - Standard one-diode-
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model To describe the operating of a PV
module, we use the ...

  

Parameters identification of
photovoltaic cell and module models
...

Apr 5, 2025 · Photovoltaic cell models
involve nonlinear and complex
parameters, and traditional identification
methods often suffer from slow
convergence and local optima issues,
limiting ...

  

Parameters Identification of
Photovoltaic Cell and ...

Jun 23, 2025 · Therefore, PV cells have
gained immense interest in studies
related to their operation. A photovoltaic
module's performance can be optimized
by identifying the ...

  

(PDF) Mathematical Model for
Photovoltaic Cells ...

Dec 1, 2013 · In this concern, a simple
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one diode mathematical model was
implemented using MATLAB script. The
output characteristics of PV cell ...

  

Physical models used > PV Module 

Nov 7, 2024 · Standard one-diode-model
To describe the operating of a PV
module, we use the Shockley's simple
"one diode" model, described, for
example, in Beckman and al. This model
...

  

Optimal equivalent circuit models
for photovoltaic cells and modules  

Nov 1, 2024 · The complexity of
equivalent circuit models of photovoltaic
cells and modules poses a difficult task
to the parameter extraction methods.
Teaching-lea...

  

A cell-to-module-to-array detailed
model for photovoltaic ...

Sep 1, 2012 · The objective was to
confirm that the cell-to-module-to-array
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model could accurately replicate outdoor
conditions for different configurations of
a PV array. Solar irradiation levels ...
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