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--------------------------------------------------------- ***------------------------------------------------------------ 

Abstract: - Extreme warming, depletion, and the high expense of fossil oil necessitate the usage of renewable energy sources 

such as wind and solar energy. Additionally, awareness of photovoltaic (PV) panel characteristics is needed for designing 

and dimensioning a PV power supply. This is why models of photovoltaic panels suitable for electrical applications have 

been produced. This methodology enables the advancement of modern high-performance conversion systems by balancing 

device components and evaluating the system's actions in a variety of scenarios. We introduce a clear approach for 

modelling and simulating photovoltaic panels using the MATLAB software package in this report. The method is used to 

evaluate the characteristics of a photovoltaic panel and to examine the impact of various solar radiation values at various 

temperatures on the output of photovoltaic cells. The performance current and power characteristics of  a photovoltaic 

module was simulated using the proposed model, taking into account the effects of irradiance and temperature. A detailed 

simulation technique is provided for the circuit model.  

Keywords: Digital simulation, Electrical characteristics, Mathematical modeling, MATLAB software, PV cell/panel, Renewable 

energy. 

  ----------------------------------------------------------------------------***------------------------------------------------------------------------- 

I.INTRODUCTION 

Solar energy has the ability to be one of the most relevant forms 

of renewable energy in the future. In view of the inexhaustible 

potential of solar energy, it is worth remembering that 

photovoltaic energy is the most promising alternative to the 

global energy crisis. However, significant roadblocks such as 

supply inconsistency, resource place, and the expense of clean 

energy materials are stopping it from becoming a common 

energy source. Our job is divided into three parts. First, a 

summary of PV systems is given. The proposed mathematical 

model is discussed in the second section. Finally, in the third 

segment, we present and analyse the simulation results obtained 

using MATLAB tools. 

II LITERATURE REVIEW: 

1. S. PIROG_, R. STALA, and Ł. STAWIARSKI Power 

electronic converter for photovoltaic systems with the use of 

FPGA-based real-time modeling of single phase grid-

connected systems 

The paper devises a technique for grid-connected networks 

utilising renewable energy Through simulating the device in 

real time, the process allows quick prototyping of control 

schemes and power converter modules. The system's elements, 

such as the energy source (photovoltaic array), converters, 

filters, sensors, and control algorithms, are modelled in FPGA 

ICs, which decreases cost and time-to-market. FPGA systems 

are often used in digital control applications. The tools 

available on the FPGAs used for preliminary testing could be 

adequate to model the whole framework. With very advanced 

triggering tools, FPGA debugging tools allow observation of 

various signals from the evaluated power system (as a result of 

the control). In contrast to traditional simulation tools, the 

presented form of simulation through the use of a hardware 

model of the power system allows more precise verification of 

control algorithms such as MPPT or anti-islanding. The paper 

proposes a real-time simulation approach based on FPGAs for 

control verification of power electronic converters in grid-

connected systems utilising photovoltaic energy. The findings 

described here were obtained by the use of FPGA-based models 

(photovoltaic source, power electronic converters, etc.). and 

filters) of the power system, both of which are controlled by 

FPGAs. This demonstrates the value of modelling control 

circuits prior to their use in power systems, which improves 

operating protection, reduces time to market, and lowers 

deployment costs. Additionally, it allows the simulation of a 

wide range of external situation situations that influence the 

operation of the conversion device (e.g. irradiation or 

temperature of PV source, turning off the grid).  
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2. N. Lakshmi Tirupathamma1, M. Rajesh2, K. Naga 

Vamsi3, R. Lohitha4, P. Sravan Kumar, Matlab Simulation 

of Grid Connected PV System Using Hysteresis Current 

Control Inverter 

This article discusses the Connected Photovoltaic (PV) device, 

which uses the Hypersteg Current Integrator to serve the 

electric grid. We can create a MATLAB simulation software of 

a utility to depict a grid-connected photovoltaic power system 

in a distribution power network. These papers attempt to 

describe the steady-state and intermittent reaction of grid-

connected solar power systems. These methods help to manage 

current, provide power factor, and derive energy from grid-

connected PV systems. As a result, the two forms of the solar 

PV design actions described in this paper have been combined 

into one. The performance of the solar PV systems is both the 

direct current and the inverter monitors the utility current. 

Often, by using hysteres power, overall harmonic distortion is 

reduced. 

3. Adriano Carvalho  Maria Teresa Delgado MatLab in 

Model-Based Designfor Power Electronics Systems 

The main aim of this chapter is to demonstrate how the model 

design of dynamic systems, especially in the field of power 

electronics systems, can be very useful for use in MatLab. Two 

cases of energy conversion are described: I a slip energy 

recovery device (SER) and ii) a fuel cell (FC) electronic power 

conversion system. In all scenarios, the process energy must be 

regulated and configured to maximise device performance. The 

chapter describes how MatLab/Simulink is adapted to solve the 

problems of determining design specifications, designing 

multiple models of components for physical evolution, and how 

engineers may ensure that the final output meets the 

requirements by the integration of different sub structures. The 

chapter illustrates the usage of a single PC to measure every 

power supply and the production firms will minimise the sum 

of experimental testing and thereby save a lot of money by 

analysing simulation data. Information of the specifications and 

application are addressed with each case study, and validation 

findings are provided to infer the benefits of MatLab / Simulink 

modelling processes. MatLab/Simulink is in reality seen to be 

an accurate modelling technique and useful for integrating and 

speedy prototyping when developing electric engineering 

systems that involve accurate models of components and 

subsystems. In the first example, a short description is given 

about the SER system's circuit configuration and the regulation 

is carried out in MatLab/Simulink. The author's definition of 

electrical generation systems focused on MatLab/Simulink is 

explored in this portion. Through explaining the development 

of MatLab, MatLab is seen to be a useful method for the 

computer study of electrical systems to construct physically 

operated systems. In the first case of the chapter, the installation 

and regulation of a traditional power electronics and electric 

drives SER device was studied. In the second example, a 

slightly different device design process is chosen and the 

findings are used for experimental validation. 

4. Ranu Verma, Prof. Kamlesh Gupta Simulation of grid 

connected photovoltaic system using MATLAB/ Simulink 

A full grid-related PV device simulation model with a virtually 

harmonic compensation will be described in this article. A PV 

series, a converter from dc to dc buck and a dc to ac inverter are 

included in the grid linked PV device simulator model. PV 

device linked to the Grid is a renewable energy supply system 

connected to the power grid. Energy sources worldwide are 

widely used for electricity production much like fossil fuels and 

an atomic reaction field. However, the combustion of energy 

production through fossil fuels and nuclear areas is commonly 

utilised. We're more likely to get I-V & P-V model features. 

This are sometimes desired by a nonlinear mathematical 

equation. In this paper, different parameters must be taken into 

account and configured to achieve most electricity production 

while building a PV grid linked device. Solar PV device is for 

home appliances, company instrumentalities, lighting, lightning 

for any kind of building used only for grid-connected 

electricity. In addition, this analysis indicates that the radiation 

of the sun increases the production capacity of the PV panel as 

the requirement for load increases. The PV model is able to 

increase the system's ability. This may be true In the future, the 

theoretical result in order to achieve it would be contrasted with 

realistic findings correlated with the observation. 

5. Suresh Thanakodi Modeling and simulation of grid 

connected photovoltaic system using Matlab / Simulink 

In the outdoor output of poly-crystalline (poly-Si) pv modules, 

the effect of solar radiation, atmospheric temperature and 

clearness indicators is taken into account. The article underlines 

how the Clearness Index for the Integrated Photovoltaic Device 

Building (BIPV) in Malaysia impacts energy production. 

MATLAB/SIMULINK simulation was applied with the data 

actually tracked. A 45.36 kWh device case study using a 

polycristal line modulum shows that the energy efficiency is 

7,23% to 8,52% and the clarity index is 0,55 and therefore the 

energy production has been determined by the clearance index 

as well as the temperature and solar irradiance. 

6. Ahmed YAHFDHOU Abdel Kader Mahmoud Modeling 

and Optimization of a Photovoltaic Generator with 

Matlab/Simulink 

In this report, we proposed a mathematical model in this 

analysis to simulate in roll action conditions, the conduct of a 

photovoltaic generator. This model demonstrated both the I-V 

curve and the P-V curve effects of incident control, temperature 

and series resistance. We also showed the effective technique of 

perturbing and observing algorithms for maximising the 

operation of the photovoltaic generator. In order to maximise 
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the performance of the photovoltaic device, the production 

capacity of a photovoltaic generator is associated with multiple 

climate conditions such as temperature and sunlight. This work 

introduces the modelling of a power point monitoring 

photovoltaic device (MPPT). The working of photovoltaic 

systems is faced with an MPPT focused on a P&O technique, 

all performed using Matlab, and the enhancement of its 

performance taking into consideration rapid changes in weather 

conditions. The findings of the simulation indicated that the 

operation point oscillated around the highest power point, and 

this is relative to the differences in lighting of the event. 

7. Himanshu Sharma, Ahteshamul Haque  and Zainul 

Abdin Jaffery Modeling and Optimisation of a Solar 

Energy Harvesting System for Wireless Sensor Network 

Nodes 

In this post, we propose a modern, effective pulse width 

modulation (PWM) solar energy harvesting device and 

maximum power point (MPPT) monitoring for WSN nodes. 

The research emphasis is on enhancing the overall efficiency of 

the harvesting system which depends additionally on the 

efficiency of the solar panels, PWM and MPPT. Various 

models have been designed in MATLAB/SIMULINK for solar-

powered PWM and MPPT DC-DC converters to obtain optimal 

results and iterative simulations have been carried out. The 

results of the simulation indicate that our engineered solar 

energy device uses 87% of efficiency with PWM control and 

96% (hsys) with MPPT control technology. Finally, a PWM-

controlling trial with the SEH-WSN is carried out with the 

Scientech 2311 WSN Trainer Package and with a generic solar 

energy collecting module for simulation results based on the 

LM2575 DC-DC buck converter. In this paper SEH-WSN 

nodes will be modelled, simulated, optimised and experimented 

with hardware. The MATLAB simulation was used to evaluate 

and evaluate two control strategies for the solar energy 

harvester method (PWM and MPPT). There is a greater 

performance than the PWM-driven portion of the MPPT 

controlled buck converter. The battery voltage diagrams SoC 

and Terminal were seen. The performance and efficiency of the 

Buck conversion, PWM efficiency, MPPT efficiency was 

measured for the entire energy harvester circuit 

8. MBOUMBOUE Edouard, Donatien NJOMO  

Mathematical Modeling and Digital Simulation of PV Solar 

Panel using MATLAB Software 

We suggest in this paper a convenient way to model and 

simulate photovoltaic panels using the programme MATLAB 

kit. The system is used to classify the characteristics of panels 

and research the effect of various solar radiation values on the 

efficiency of photovoltaic cells at different temperatures. The 

performance current and power features of the photovoltaic 

module are simulated using the proposed model taking the 

influence of radiance and temperature into account. Detailed 

circuit modelling technique is given. For irradiance nand-

temperature differences, the suggested model was found to be 

stronger and reliable. For PV Developers, researchers and 

experts who need an easy, quick and precise PV simulator to 

improve their systems, the proposed model may be very 

helpful. Matlab software model was created and introduced in 

this paper for the photovoltaic solar cell, module and collection. 

As input and output parameters of current and voltage under 

different settings, the proposed model takes sunlight irradiation 

and the cell tempers. In view of the effects of the physical and 

environmental parameters, including solar radiation and cell 

temperature, the model is built on basic circuit equations of a 

PV sun cell. 

III CONCLUSION 

Photovoltaic solar energy is critical in the area of clean energy. 

As the PV industry expands, the emphasis on solar photovoltaic 

energy efficiency becomes increasingly significant. The power 

conditioning equipment required for a photovoltaic solar panel 

is based on specifications such as scale of delivery, 

performance. In this white paper a development model from 

Matlab for PV panels, modules and related components is 

developed and presented. 

The model suggested includes input parameters of sunlight and 

cell temperature and releases electricity and current under 

different conditions. This model is focused on fundamental PV 

solar cell measures that take physical and spatial effects into 

consideration, such as solar radiation and cell temperature. In 

imitation of PV cells/modules built for MATLAB conditions, 

the electrical characteristics (V, PV and P-I curves) precisely 

describe their reliance on solar radiation and the cell-active 

temperature. 

REFERENCES 

1. Zain din H N, and Mekhilef S (2010). Comparison study of 

maximum power point tracker techniques for PV sys- tem, 

Proceedings of the 14th International Middle East Power 

Systems Conference (MEPCON’10), Cairo University, 750–

755. 

2. Chang Y –H, and Chang C –Y (2010). A maximum power 

point tracking of PV system by scaling fuzzy control, 

International Multi Conference of Engineering and Computer 

Scientists, Hong Kong. 

3. Michele S(2008). Performance of grid connected inverter 

with maximum power point tracker and power factor con- trol, 

International Journal of Power Electronics, vol 1, No. 1,49–62. 

4. Vaigundamoorthi M, and Ramesh R (2011). ZVS-PWM 

active-clamping modiied Cuk converter based MPPT for solar 

PV modules, European Journal of Scientiic Research, vol 58, 

No. 3, 305–315. 

5. Walker G (2001). Evaluating MPPT converter topologies 

using a MATLAB PV module, Journal of Electrical and 

Electronics Engineering, Australia, vol 21(1), 49–56. 



                                   || Volume 6 || Issue 1 || January 2021 || ISSN (Online) 2456-0774 

                            INTERNATIONAL JOURNAL OF ADVANCE SCIENTIFIC RESEARCH  

                                                                        AND ENGINEERING TRENDS    

IMPACT FACTOR 6.228                    WWW.IJASRET.COM     DOI : 10.51319/2456-0774.2021.3.0021                101 

6. Patel H, and Agarwal V (2008). MATLAB based modelling 

to study the effects of partial shading on PV array character- 

istic, IEEE Transactions on Energy Conversion, vol. 23(1), 

302–310. 

7. Safari A, and Mekhilef S (2011). Simulation and hard- ware 

implementation of incremental conductance MPPT with direct 

control method using Cuk converter, IEEE Transactions on 

Industrial Electronics, vol 58(4),1154–1161. 


