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ABSTRACT 

 

 

 

 

 Photovoltaic PV solar known for the low energy convergence efficiency when 

compared to other types of energy sources. Since PV Solar have nonlinear 

characteristic, it gives its maximum output at the Maximum Power Point MPP. This 

point affected by sun irradiation, temperature and the degree of the sun irradiance. It 

economically essential to utilize the maximum output of PV solar. Hence, a proper 

Maximum Power Point Tracking (MPPT) can achieve this task under fast weather 

variation. In this project, modified Perturb and Observe (P&O) or more commonly 

known as variable step size P&O method was introduced and implemented throughout 

the project to overcome the common drawbacks of conventional P&O method as solar 

irradiation changes. The operation of the entire solar MPPT system was observed 

through theoretical approaches using MATLAB/Simulink simulation. The system was 

further explored with the inclusion of surrounding temperature.  Double diode 

modeling circuit will be used for higher accuracy and efficiency. 
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ABSTRAK 

 

 

 

 

 

  

 Tenaga solar fotovoltan (PV)  dikenali  mempunyai kecekapan penukaran 

tenaga yang rendah berbanding dengan sumber tenaga yang lain. Fotovoltan solar 

mempunyai cirian tidak linar, di mana ia boleh membekalkan kuasa maksima, 

bilamana ia beroperasi  pada satu titik kuasa maksima (MPP). Titik ini dipengaruhi 

oleh kadar sinaran matahari, suhu dan juga darjah terjahan matahari. Oleh sebab itu, 

kajian ini telah dilaksanakan bagi merekabentuk sebuah litar pengesan titik kuasa 

maksima  terhadap sumber tenaga fotovoltan bagi keadaan sinaran matahari dan juga 

perubahan suhu  yang tidak tetap. Kajian ini menggunakan kaedah ubahsuai P&O atau 

P&O langkah saiz boleh ubah   bagi mengatasi kelemahan kaedah lazim P&O bila 

mana berlaku perubahan pada sinaran matahari dan perubahan suhu. Operasi 

keseluruhan dan prestasi rekabentuk sistem P&O telah dikaji menggunakan 

pendekatan teori serta simulasi MATLAB/Simulink. Sumber  fotovoltan solar telah 

dimodelkan secara diod kembar bagi tujuan ketepatan dan kecekapan yang lebih baik. 
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CHAPTER 1 

 

 

 

INTRODUCTION 

 

 

 

1.1 Introduction 

 

Due to the significant rise of electrical energy demand and the high rise of fossil 

fuels and their environmental effects, such as global warming, greenhouse gases and 

acidic rain, renewable energies (RE) are becoming more popular than they were many 

decades ago. Renewable energies are sustainable, environment friendly and inexpensive 

compared to fossil fuel. However, they have higher initia l cost [1-3]. 

 

Among the various forms of renewable energy, the importance of solar energy is 

growing day by day because of the great advance in Photovoltaic (PV) cell technologies, 

making it economically feasible [1,3]. 
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The Photovoltaic (PV) cell is a way of converting sun radiation into electricity. 

The amount of converted energy depends on several factors, such as solar irradiation on 

PV cell surface, angle of solar radiation, PV cell temperature, solar cell efficiency, dust 

and humidity [6, 9, 12]. 

 

 The advantages of solar PV cells can be listed as below: 

1- Ease of use where can generate electricity once they installed and  

  connected. 

2- Can be mounted on a roof of existing structure or be integrated into a           

building. 

3- Silent and emissions free. 

4- Energy can be stored in batteries to be used later.  

5- Generated energy can be fed into a grid after some electrical process. 

 

 In spite of its advantages, PV cells suffer from  

1- The high initial cost. 

2- The low efficiency. 

3- The requirement of larger surface per kW than the conventional source of 

energy. 

 

It is vital for PV system to produce maximum output power at any time. However, 

PV systems are significantly influenced by weather variations such as solar radiation, 

temperature, shading, etc. Therefore, achieving the operation at maximum power point 

under weather changing with rapid response is economically essential. 
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Figure1.1: Solar MPPT System 

 

 

1.2 Objective 

 

In this project, modified Perturb and Observe (P&O) or more commonly known as 

variable step size P&O method was introduced and implemented throughout the project 

to overcome the common drawbacks of conventional P&O method as solar irradiation 

changes, as well as temperature changes. 

 

1.3 Scope of the Work 

 

The operation of the entire solar MPPT system will be observed through 

theoretical approaches using MATLAB/Simulink simulation. 

  

The system will be further explored with the inclusion of surrounding 

temperature. Double diode modeling circuit will be used for higher accuracy and 

efficiency.  
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1.4 The Importance of the Research 

 

 The conventional Perturb and Observe (P&O) method has two main 

disadvantages. Firstly, in this algorithm the amplitude of the perturbations applied to the 

system is the main factor determining the amplitude of oscillations as well as the 

convergence rate of the output power to the Maximum Power Point (MPP). The larger 

the perturbations the faster the algorithm will find the MPP. However, a larger 

perturbation will lead to a higher value of oscillation amplitude. If the applied 

perturbations are too small, on the other hand, the oscillations around the MPP will be 

reduced, but the rate of convergence will decrease as well. In other words, in this 

algorithm there is a trade-off between the rate of response and the amount of oscillations 

under steady state conditions. To overcome this disadvantage, use of a variable 

perturbation size that gets smaller as MPP is approached was proposed. In this approach 

large perturbations are applied when the output power is far from the MPP, whereas 

smaller steps are adopted as the output power oscillates around the MPP.  
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