
Renewable energy became one of the most important 
energy sources. The need of this technology has increased 
during this generation. In KSA, we have oil occupies the first 
place as a mine source of the energy. The problem with the 
oil is that it is not a renewable source as the solar energy. 
Therefore, many countries over the world stared thinking of 
their sources of energy. And as a result of this searching, they 
found that the solar cell can be the most proper source of 
energy that they have. The main problem that they faced 
during their research is that the solar cell has a low efficiency 
with the big manufacturing cost. In this report, we are going 
to examine a PV panel in order to extract the maximum solar 
power from it and using this energy in feeding resistive load. 
This project dealing with the concept of maximum power 
point tracking (MPPT) which is so useful in order to increase 
the efficiency of the solar photovoltaic system. 
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This system has been modeled on MATLAB 2011 and Simulink. The 
block diagram of the solar PV panel is shown in Figure 5 below. The 
inputs to the solar PV panel are temperature (TaC), solar irradiation 
(G), number of solar cells in series (Ns), number solar cells in parallel 
(Np) and Va. 
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Experiments and researches show that a solar panel 
can converts between 30-40% of energy incident on it 
to electrical energy. A Maximum Power Point Tracking 
algorithm is necessary to increase the efficiency of the 
solar panel.    

MPPT technology can be done using different 
techniques such as Perturb and Observe, Incremental 
conductance, Fractional Short Circuit Current, 
Fractional Open Circuit Voltage, Fuzzy Control, Neural 
Network Control etc. with all these topologies, Perturb 
and observe (P&O) and Incremental conductance can 
be considered as the most commonly used because of 
their simple implementation, lesser time to track the 
MPP and many other cost reasons. With the change of 
the weather conditions which are the radiation level 
e.g. MPP (Variable input) P&O takes the changes 
depending of the perturbation not on the irradiation 
which means that there is a percentage of error in the 
calculation of the MPP. But we can avoid such as these 
problems by the incrementing solution which getting 
two values of voltage and current in order to find the 
MPP. The efficiency in this method is very high 
comparing with the other method. On the other hand, 
we will have a high cost in the implementation. Most 
of efficiency depends on the converting.   

As a general assumption, we have to know that it is 
very simple to work with a very high efficiency under 
stationary and time varying conditions.  

RESULTS 

CONCLUSION 
Generally speaking, at any photovoltaic system the outcome or 
the output voltage it can be less than the voltage of the load. 
Therefore, the main function of a DC-DC buck-boost converter is 
used as the maximum power point tracker in most systems. The 
operation of a DC-DC buck-boost converter is a switched-mode 
converter or we can call it like an electrical switch on and off. In 
addition, the output voltage of a DC-DC buck boost converter it 
can be greater or less than the input voltage to that converter. 

In the photovoltaic system, to operate on maximum power point 
the DC-DC buck boost converter can regulate the output voltage 
of the solar module. 

 

The most commonly used MPPT algorithm is perturb and 
observe method. The main purpose of this an algorithm is to 
raise the power curve in order to reach the maximum power 
output from the PV cell. In this method, the duty cycle of the 
PWM (Pulse Width Modulation) to the MOSFET is varied by a 
small amount dW. Assume if this small amount has 
increased, the panel voltage and current are measured and 
the corresponding change in Power dP is observed. If that 
change is positive, then the path of perturb is correct, and 
we continue to perturb in the same direction (i.e., increase 
the duty cycle). However, If that change is negative, then the 
path of perturb is reversed (i.e., decrease the duty cycle) and 
the process continues 

 

 

The Output Power with & without MPPT 

The Output Voltage & Current 

The Input Voltage & Current 

The model shown in the circuit was simulated using 
SIMULINK and MATLAB. The plots Obtained in the 
different scopes have been shown in results. 

The simulation shows the two results and the 
different of using MPPT in the power and without 
MPPT. With the MPPT mode we can observe that 
the power obtain at the load side about 170 Watts 
with the same solar irradiation the value with the 
MPPT was about 270 Watts. We can see that we 
improved the efficiency using the MPPT mode for 
more than 80 percent.  With the Perturb and 
Observe we got more than 100 Watts in the output 
power. 

 


