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Abstract—The studies on the photovoltaic system are extensively 
increasing because of a large, secure, essentially exhaustible and 
broadly available resource as a future energy supply. The output 
power induced in the photovoltaic modules is influenced by an 
intensity of solar cell radiation, temperature of the solar cells. 
Though Photovoltaic power generation system implements an 
effective utilization of solar energy, but generally it has very low 
conversion efficiency. Therefore, Maximum power point tracking 
(MPPT) is used in photovoltaic (PV) systems to maximize the 
photovoltaic array output power, irrespective of the temperature and 
irradiation conditions and of load electrical characteristics. In this 
paper utilization of a boost converter for control of photovoltaic 
power using Maximum Power Point Tracking (MPPT) control 
mechanism is presented. The photovoltaic module is analyzed using 
SIMULINK software. The simulation results show that the proposed 
MPPT control can avoid tracking deviation and result in improved 
performance in both dynamic response and steady-state. 

1. INTRODUCTION 

In the recent years, with the growth in population, the demand 
for electrical energy has also increased. As a result, the 
research has been extended to generating power from solar 
energy. The key element required for producing electricity 
from sun is the solar panel or photovoltaic panel (PV panel). 
Photovoltaic (PV) sources are used today in many applications 
from satellite power systems to battery chargers and home 
appliances. PV is an important green energy source because it 
has the advantages of being pollution free, low maintenance, 
with no noise or wear due to the absence of moving parts. 

Usually, when a PV module is directly connected to a load, the 
operating point is rarely at the maximum power point or MPP. 
Thus tracking the maximum power point (MPP) of a 
photovoltaic (PV) array is usually an essential part of a PV 
system. A converter is therefore required to produce a constant 
voltage that is matched to the requirements of the load and 
supplied efficiently. A MPPT is used for extracting the 
maximum power from the solar PV module and transferring 
that power to the load. A dc/dc converter (step up/ step down) 
serves the purpose of transferring maximum power from the 
solar PV module to the load. A dc/dc converter acts as an 
interface between the load and the module. Therefore, a MPPT 
technique is required to obtain maximum power from a PV 

system. A maximum power point tracker (MPPT) is a system 
that directs the converter to track the maxi- mum power of a 
solar panel and deliver it to load Photovoltaic (PV) sources. 

MPPT is used in photovoltaic (PV) systems to maximize the 
photovoltaic array output power, irrespective of the 
temperature and radiation conditions and of the load electrical 
characteristics with the use of DC-DC converter like buck 
converter, boost converter and buck-boost configurations. 
Maximum Power Point Tracking, frequently referred to as 
MPPT, is an electronic system that operates the Photovoltaic 
(PV) modules in a manner that allows the modules to produce 
all the power they are capable of. Many tracking algorithms 
and techniques have been developed. The Perturbed and 
Observed method [1] and the Incremental Conductance 
method [2], as well as variants of those techniques [3, 4] are 
the most widely used. The Perturb and Observe method is 
known for its simple implementation, but it deviates from and 
observe method oscillates close to a maximum power point 
(MPP) in the atmospheric conditions are constant or slowly 
changed. 

2. BASIC BLOCK DIAGRAM 

The basic block diagram is as shown in fig. 1. It consists of 
Solar panel, DC-DC power converter, MPPT controller, Load. 
Initially voltage and current from the solar panel is sensed by 
using voltage and current sensor. These voltage and current 
values can be input to the MPPT controller. The output of 
MPPT block is used as input to DC-DC converter which may 
be voltage parameter or duty cycle. 

DC-DC converter helps in maintaining the operating voltage 
at the maximum power point, by varying the duty cycle of 
DC-DC converter. Usually Buck, Boost, Buck- Boost 
configuration is used according to requirement. In this paper 
Boost converter is used to step up the operating voltage at the 
maximum power point. DC-DC power converter is connected 
between the solar panel and load. 
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12. SIMULATION OF BOOST CONVERTER 

Boost Converter is DC to DC Converter with an output 
voltage greater than the source voltage. The main aim here is 
to attain maximum output as much we can get from the DC. 
The simulation circuit is shown in fig. 11 

 

Fig. 11: Simulation Design of Boost Converter 

The parameters values Vs = 15V, L=1e-3H, C1=C2= 47e-6 F, 
C3=220e-6F, R load=400 ohms, Vo= 56 V. Simulation of boost 
converter consist of DC input voltage source, MOSFET 
switch,2 inductor ,3 capacitor and 3 diode. We connect the 
scope to verify the result and signal generator to give pulses 
for the circuit and Finally, Powergui. The purpose of project is 
to develop DC to DC converter(Boost). The boost converter 
will able to boost the 15 V input to 56 V. 

13. OUTPUT WAVEFORM OF BOOST CONVERTER 

The output waveform of boost converter is shown in fig. 15. 
On the x-axis is time t and on the y-axis is output voltage V. 
The input given to the boost converter is 15 V and output 
voltage is 55.64. i.e approximately 56 V. 

 

Fig. 15: Output Waveform of Boost Converter 

14. CONCLUSION 

The proposed model is established in SIMULINK software, 
and output characteristics of photovoltaic array is studied and 
analyzed. Mainly perturb and observation MPPT algorithm is 
used to obtain the maximum power point of solar array. Boost 
converter is used to obtain this maximum power point which 
helps in step down the array voltage to the maximum 
operating point voltage. So by using MPPT algorithm and 
boost converter solar array is operated at maximum power 
point irrespective of solar irradiance. 
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