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Abstract:  In this busy world of limited sources solar energy is the unlimited power. Solar energy is the perpetual energy which a 
mankind should take advantage. To do this MPPT (Maximum Power Point Tracking) is the way to get this power and utilize it. 
MPPT is the algorithm which is used to extract maximum power from solar PV panels. There are different types of MPPT 
algorithms available to do this job, but P & O (perturbation and observation) is the      easiest and sophisticated MPPT method to 
track maximum power. This review paper discussed the single phase PWM inverter for the solar applications using MPPT 
algorithms. 
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I. INTRODUCTION 
The solar energy is the tremendous source of energy and that energy can be utilized to generate electrical energy. This is done by 
solar photovoltaic panel.  
Nowadays solar panel has grown more use in generating electricity with free Fuel I.E, ‘Sun’. Though there are some losses occur at 
the time of conversion and extraction and thus PV panels still stands important.  
We have limited conventional sources of energy which we are using readily, which will end one day but to preserve that for the 
future generations.  
We should have to find another alternatives to these sources and thus solar is the future of power generation. 
The solar energy plays an important role in various sectors for developing many green energy systems. The lack of fossil fuels gave 
rise to the generation of solar power generation. Hence the optional sources of energy has become more important in power 
generation  because of their ample availability and Eco-friendly nature. The great advantage of solar power generation is that, it is 
pollution free, requires less maintenance. The power generated from solar energy can be used instead of generating power from coal 
or nuclear energy saving tremendous amount of cost and money. 
The photovoltaic panel generates under different weather, irradiation and atmospheric conditions. So, sometimes it is not possible to 
get the maximum output from the panels and thus the efficiency of power generation reduces. MPPT allows to extract  maximum 
power from the solar panels. To get maximum power through the variable temperature and irradiation conditions MPPT plays an 
important role. 

II. MAXIMUM POWER POINT TRACKING 
Maximum power point tracking (MPPT) is the algorithm which is used with the  electrical converters to track maximum power from 
the solar PV modules.  
To improve the efficiency of the solar panels MPPT plays an important role. MPPT technique is generally used with PV solar 
system and wind turbines to maximize the extraction of power under various atmospheric and weather conditions. The transfer 
efficiency of power from solar cell is dependent upon the intensity of sun light falling on the panel and electric characteristics of 
load. With the variance of amount of sun light, the change in the load characteristics leads to the change in highest power transfer 
efficiency with system optimization.  
This characteristics is called the maximum power point and the process of tracking this point and keeping the load characteristics 
there is called MAXIMUM POWER POINT TRACKING (MPPT). MPPT devices are commonly integrated into electrical power 
converter system that controls voltage or current conversion, regulation for driving various loads, filtering, batteries or motors, 
including power grids.  
The power from MPP (Pmpp) is the product of MPP voltage and MPP current. The MPPT measures the voltage and current from 
the PV system and calibrates them to maintain the maximum power. There are different methods available for MPPT and some of 
them are widely used.  
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III. MPPT TECHNIQUES 
The solar panel converts solar energy into electrical energy. The PV power generation has TWO main problems:  

A. Low conversion efficiency of electric power and  
B. High cost of PV cell  

As generation of power from the PV system completely depends upon the weather condition, so under low irradiation condition the 
efficiency is 9-16%. The V-I characteristics of the solar cell is non-linear as it changes with the variation in irradiation, temperature 
and load impedance, where irradiation and temperature are dynamic. Due to this the location of maximum power point keeps 
changing continuously and unknown, but it can be located by search algorithms or by calculation models. Thus, the maximum 
power point tracking or MPPT techniques are basically used to maintain the operating point of the PV arrays at the Maximum power 
point. There are many different MPPT techniques available and used. One of them are widely used by the researchers as follow :- 
1) Curve-Fitting Technique: MPP is the peak value of the PV panel’s PV Characteristics, hence at first the PV panel’s PV 

characteristic’s is predicted in this technique. For the prediction of this PV characteristic, the PV panel modeling is done offline 
based on mathematical equation or numerical approximation.  

 To achieve an accurate P-V curve fitting, 3rd order polynomial function as  
P = aV3+bV2+cV+d ………….. (1)        
Where, the coefficient of a, b, c and d are determined by sampling of PV voltage and power in intervals. Differentiate of above 
equation gives, 
dP/dV = 3aV2+2bV+c                     At MPP, dP/dV = 0 
2) Fractional Short Circuit Current (FSCI) Technique: There exists a single operating point called MPP at which the panel power 

is maximum at given condition of environment. If any one of MPP parameters i.e. voltage or current tracked by some way, then 
the corresponding MPP power can be tracked. in this techniques, depending on changes of environmental conditions and 
degradation level of PV panels, the nonlinearity of PV systems VI characteristics is modeled using mathematical expression. A 
mathematical relation between MPP current (Impp) and short circuit current (Isc) show’s that Impp is linearly dependent on Isc. 
Impp = Ksc * Isc Where, Ksc varies between 0.64 and 0.85. 

3) Fractional Open Circuit Voltage (FOCV) Technique: In FOCV technique, MPP voltage (Vmpp) can calculated from the 
empirical relationship are as follows - Vmpp = Koc*Voc 

Where, the value of Koc varies between 0.78 and 0.92. Koc may be calculated by analyzing the PV system at wide range of 
Irradiations and temperature.  
In this method the Vmpp is calculated by open circuiting the PV system at load end for a fraction of seconds and Voc is measured.  
1) Hybrid MPPT (HMPPT) Techniques: It is found that the P & O technique is the most extensively used is commercial MPPT 

system because it’s very straight forward, accurate and easy to implement. Is accuracy and tracking time depend on the 
perturbation size. Hence, hybrid control techniques are essential. In a recent proposed HMPPT techniques with both P&O and 
ANN, the perturbation steps is continuously approximated by using ANN. it is accurate and fast. Using this P&O and ANN 
HMPPT on-line maximum power point tracking (MPP) is possible. It is advantageous, it doesn’t depend on atmospheric 
conditions.  

2) Perturb and Observe Technique: The P&O algorithms operate by periodically perturbing (i.e. increasing  or decreasing) voltage 
or current of array terminal and comparing the PV output power with that of the previous perturbation cycle. If the operating 
voltage of PV array changes and power increases, the control system moves the PV array operating point in that direction if not 
then the operating point is moved in the opposite direction. In the next perturbation cycle the algorithm continues in the same as 
before. A common problem in P and O algorithms is that the terminal voltage of array is perturbed every MPPT cycle, therefore 
when the MPP is reached, the output power oscillates around the maximum result in power loss in the PV array system. This is 
especially true in constant or not quickly varying atmospheric conditions. Furthermore, P&O methods can fail under rapidly 
changing atmospheric conditions (see below Fig.) Starting from an operating point A, if atmospheric conditions stay 
approximately constant, a perturbation ΔV the voltage V will bring the operating point to B and the perturbation will be reversed 
due to a decrease in power. However, if the irradiance increases and shifts the power curve from P1 to P2 within one sampling 

period, the operating point will move from A to C. This represents an increase in power and the perturbation is kept the same. 
Consequently, the operating point diverges from the MPP and will keep diverging if the irradiance steadily increases. 
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Fig. Divergence of P&O from MPP  

 

 

 

Fig. P&O block diagram.  

There are many different P&O methods available in the literature. In this paper we consider the classic, the optimized and the three-
points weight comparison algorithms. In the classic P&O technique (P&O), the perturbations of the PV operating point have a fixed 
magnitude. In our analysis, the magnitude of perturbation is 0.37% of the PV array VOV (around 2V) . In the optimized P&O 

technique (P&Ob),  an average of several samples of the array power is used to dynamically adjust the perturbation magnitude of 
the PV operating point.  
In the three-point weight comparison method (P&Oc), the perturbation direction is decided by comparing the PV output power on 
three points of the P-V curve. These three points are the current operation point (A), a point B perturbed from point A, and a point C 
doubly perturbed in the opposite direction from point B.  
All three algorithms require two measurements: a measurement of the voltage VPVand a measurement of the current IPV . 

Flowchart of P&O algorithm 

Fig. Flowchart of P&O algorithm 
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IV. SINGLE PHASE INVERTER 
The single phase solar inverter is used for the purpose of conversion of  DC power into AC power at required frequency and voltage 
output for applications. In this paper single phase PWM inverter for solar is discussed. Full bridge inverter and Half bridge inverter 
both are the types of single phase inverter. Full bridge inverter has four switches, the losing and opening of the switches in the right 
sequence coverts DC to AC. On the other hand the half bridge inverter has two switches. The switches gets ON and OFF alternately 
like complimenting each other. An output waveform of an ideal inverter should be sinusoidal but in the practical inverter the 
waveforms are non-sinusoidal and also contain some harmonics. 

V. CONCLUSION 
In this review paper, few MPPT techniques suitable and widely used for single phase inverter are discussed. To maintain the 
operating point of solar panel at optimum position and to get the point of maximum power MPPT is needed. From the brief study of 
the Different MPPT techniques, it is observed that the P & O technique is best suitable to implement the single phase inverter first 
solar applications. The results of P & O MPPT and its simulation can be verified in the matlab simulink. 
The historical Reviews of Different MPPT for solar inverter also shows that MPPT is needed for good and efficient working of the 
solar inverter. The conclusions made by the researchers are 

A. Design of High Efficient MPPT Solar Inverter In this paper presented that a tracking system is more efficient than the existing 
stationary one. The output power is more in all the time domains in which the experiment was carried out. In the developed 
MPPT solar inverters the power consumed by the tracking system is found to be more, which can be reduced in the future 
works.  [1] 

B. Design and Development of Solar Panel Inverter with MPPT In this paper have given details regarding implementation of solar 
power tracing system. The interest of solar energy has become more important due to surging oil prices and environmental 
effect. In many remote or under develop areas, direct access to an electric grid is impossible and a photovoltaic inverter system 
would make life much simpler and has become convenient. The proposed system provides a variable indication of their relative 
angle to the sun by comparing with predefined measured readings. This project is main part of solar panels are used convert into 
light energy into electrical energy. The solar panel is also used in solar tracking this system to increase in panel efficiency in 
percent. The proposed design is having an low power consumption, low cost and high accuracy. [2] 

C. Simulation of Single Phase SPWM Inverter by Sachin Maheshri, Prabodh Khampariya concluded that The electronic devices is 
smaller, therefore the efficiency of power supply used in electronic devices should be improved from time to time. The different 
switching techniques and switching elements were used in single phase inverter also considered when inverters become the best 
power supply for converting DC power to AC power. Based on studied, SPWM techniques is a common method used in single 
phase inverter circuit are Unipolar and Bipolar voltage Switching.  

D. A Review paper on various Types of MPPT Technique for PV system In this paper conclude that the growing industrialization 
of nations and hazardous environmental conditions has led us to increase our interest in renewable forms of energy such as solar 
energy. Photovoltaic power generation from solar energy is done through MPPT for efficient tracking. This review paper, 
describes a basic study of some of the MPPT techniques in nutshell. With this research paper the different MPPT techniques 
can be easily understood and can also be compared according to their implementation cost, tracking accuracy, PV array 
dependency, sensors etc. [3] 
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