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Abstract - This paper presents on a MATLAB/SIMULINK model of a Solar Cell by using MPPT technique. This model is 

based on mathematical equations and is described through an equivalent circuit including a photocurrent source, a diode, a 
series resistor and a shunt resistor. is algorithm that included in charge controllers used for extracting maximum available 
power from PV module under certain conditions.. Maximum power varies with solar radiation, ambient temperature and 
solar cell temperature. Typical PV module produces power with maximum power voltage of around 17 V when measured at 
a cell temperature of 25°C, it can drop to around 15 V on a very hot day and it can also rise to 18 V on a very cold day. So, 
this model extract the maximum available power from PV module by making them operate at the most efficient voltage 
(maximum power point) 
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I. INTRODUCTION 

 

Photovoltaic cells convert sunlight directly to 

electricity. They are basically made up of a PN 

junction. Maximum power point tracking (MPPT) or 

sometimes just power point tracking (PPT) is a 

technique used commonly with wind turbines and 
photo-voltaic (PV) solar systems to maximize power 

extraction under all conditions. The voltage at which 

PV module can produce maximum power is called 

„maximum power point‟ (or peak power voltage). 

Although solar power is mainly covered, the principle 

applies generally to sources with variable power: for 

example, optical power transmission and thermo-

photovoltaic. PV solar systems exist in many 

different configurations with regard to their 

relationship to inverter systems, external grids, 

battery banks, or other electrical loads. Regardless of 
the ultimate destination of the solar power, though, 

the central problem addressed by MPPT is that the 

efficiency of power transfer from the solar cell 

depends on both the amount of sunlight falling on the 

solar panels and the electrical characteristics of the 

load. As the amount of sunlight varies, the load 

characteristic that gives the highest power transfer 

efficiency changes, so that the efficiency of the 

system is optimized when the load characteristic 

changes to keep the power transfer at highest 

efficiency. 

 

II. MODELING OF SOLAR MPPT 

 
Figure 1: Model of Solar MPPT 

To model solar cell, the one-diode model has been 

proposed, and some researchers have studied how to 

extract parameters for the model. For a higher 

accuracy, two diode model has been studied for years. 

In these research works, some methods were 

developed to determine the electrical parameters in 

these models. The electrical characteristics of a solar 
cell/PV module derived from those proposed models 

match the experimental data well when irradiance is 

uniform. However, these models cannot be directly 

used when irradiance is non uniform. Models for a 

solar cell or module based on the Shockley diode 

equation in MATLAB are presented, and some 

accurate electrical models of the PV module were 

modelled and demonstrated under uniform irradiance 

in MATLAB. The simulation results showed that it 

has excellent correspondence to manufacturer‟s 

specified curves when the P–V curve has unique 
power peak. 

 

 
Figure 2: Sub Model of Solar MPPT 

 

Electrical characteristics of the PV module under 

uniform or non-uniform irradiance have been 

analysed. Their results indicate that non uniform 

irradiance on PV modules leads to more complicated 

characteristics of PV array, e.g., multiple power 

peaks appear in the P–V curves. Some published PV 
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module models, which presented some ways to 

improve the accuracy of the model, focused on the 
electrical characteristics of PV modules under 

conditions of non-uniform irradiances. Part of the 

work has been done, such as a model to simulate 

circuit topology and its control strategy under 

conditions of uniform irradiance. 

 

III. SIMULINK MODEL OF BUCK 

CONVERTER 

 

 
Figure 3: Simulink Model of Buck Converter 

 

 
Figure 4: Sub Simulink Model of Buck Converter 

 

IV. PV ARRAY 

 

In order to get benefit from these developed models, 

an array of 6 PV modules has been constructed. In 

fact, these PV modules were interconnected in series 

and all of them are connected to the external control 

block. 

 

The PV array model was simulated similarly to the 
model of the PV module. 

 

V. PV MODULE 

 

A PV module is a connection of tens of PV cells. This 

model contains an external control block permitting 

an uncomplicated variation of the models‟ 

parameters. In this model, 36 PV cell are 

interconnected in series to form one module. As a 

result, the module voltage is obtained by multiplying 

the cell voltage by the cells number while the total 
module current is the same as the cell‟s one. 

 

 

 
Figure 5: PV Module 

 

VI. EFFECT OF SOLAR RADIATION 

 

The above model includes two subsystems: one that 

calculates the PV cell photocurrent which depends on 

the radiation and the temperature. 

 
Where Ki = 0.0017 A/◦C is the cell's short circuit 

current temperature coefficient and β is the solar 

radiation (W/m2). 

 

VII. EXPERIMENTAL RESULTS 

 

In order to validate the MATLAB/SIMULINK 

model, The PV test bench of Fig.23 was investigated. 

It consists of a rheostat, a daystar-meter to measure 

the solar radiation, two digital multi-meters. 

 
Figure 6: Output Waveform 



International Journal of Advances in Electronics and Computer Science, ISSN(p): 2394-2835    Volume-6, Issue-4, Apr.-2019 

http://iraj.in 

MATLAB based Modeling of Solar MPPT Technique 

 

43 

In this study, the MATLAB/SIMULINK model not 

only helps to predict the behaviour of any PV cell 
under different physical and environmental 

conditions, also it can be considered a smart tool to 

extract the internal parameters of any solar PV cell 

including the ideal factor, series and shunt resistance. 

Some of these parameters are not always provided by 

the manufactures. 

 

 
Figure 7: I-V Curve for PV Array Model 

 

 
Figure 8: P-V Curve for PV Array Model 

 

CONCLUSION 

 

Using MATLAB/SIMULINK, results for output 

voltage and output current are obtained. In the 

simulation model with p & o algorithm technique was 

first run by using a switch without tracking technique 

mode. Another one with perturb & observe algorithm 
MPPT technique. The result coming with perturbs & 

observes algorithm MPPT technique (PI controller) is 

feeding the reference voltage and compute by the 

P&O method. The conversion efficiency came out to 

be increase with using MPPT technique.As a result of 

the study, one can benefit from this model as a 

photovoltaic generator in the framework of the Sim- 

Power-System MATLAB/SIMULINK toolbox in the 

field of solar PV power conversion systems. In 

addition, such a model would provide a tool to predict 

the behaviour of any solar PV cell, module and array 

under climate and physical parameters changes. 
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