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Abstract: 

As continuously changes in irradiation and temperature thus we meet non-linear characteristics of photovoltaic system. Therefore 

maximum point of this system has changes continuously. For tracking the maximum power point we need some maximum power 

point tracking technique, by using this technique we track maximum power point. This maximum power point will help  to 

improve efficiency and performance of the PV system. In th is paper we discuss the four techniques and analyze the comparison 

between these techniques 
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I. INTRODUCTION 

 

Solar energy is one of the most important renewable energy 

sources and cost of this system is low thus this system can be 

used in commercial as well as industrial purpose. But it has 

two major problems: conversion efficiency of PV cell is low 

and output of this system is simultaneously changes with 

irradiation and temperature.   Due to changes in irradiation and 

temperature voltage-current (V-I) or voltage-power (V-P) 

curve changes. There is a unique point on the V-I o r V-P curve 

called maximum power point (MPP) at which entire PV 

system operate maximum efficiency and produces it’s 

maximum output power. The location of MPP is known but 

this difficulty can easily locate either through calculation 

model or by search algorithm [1]. The MPPT technique 

minimizes overall system cost, help to improve efficiency and 

increases system output power [2]. In this paper we discuss 

four MPPT techniques and analyze comparison between them.  

 

PV System with MPPT Controller 

 

The operation of MPPT cannot be achieved unless a tuneable 

matching network is used to interface the load to the PV array. 

The main constituent components of a PV system are power 

stage and controller as shown in fig.1The power stage is 

realized using switch mode DC-DC.  Converters (boost, buck-

boost), employing PWM control. The control parameter is 

duty ratio δ which is used for the tuning of the network for 

maximum extraction of power [3]. Fig 1 showing a PV panel 

with MPPT controller. 

 

 

PV Array:-When sunlight fall on the PV cell it generate 

charge carrier that originate the current if the cell is short 

circuit. V-I and V-P characteristic of PV cell is shown in fig 

2&3. 

 

 
Figure.2. I-V curve of PV panel  

 

 
Figure.3.V-P curve of PV panel  

 
II. DC-DC CONVERTER:-  

 
As photovoltaic cells are only able to produce more than 2V a 

cell, series and parallels are used in PV Array. But in order to 

reduce the losses in the energy transfer, it is better to boost the 
PV voltage using a DC-DC converter. This DC chopper is 

controlled using a Pulse-Width Method (PWM) and the duty 
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cycle i.e d is calculated for tracking the Maximum Power Point 

of the PV systems [000577]. 
 

 
 

III. MPPT CONTROLLER:- 

 

In any PV panel we know MPP can be changes with the 

irradiation and temperature so we need some tracking method 

that can efficiently track maximum power during whole day of 

operation. 

 

 

 
Figure.6. P-V curve are changing due to irradiation and 

temperature  

 

From fig (5) it is clear that as changes in irrad iation and 

temperature MPP of PV panel continuously changes show in 

fig (6). Therefore we need MPP tracking method by using this 

method we improve efficiency and power production 

capability of system. 

In this paper we are explain four methods of maximum power 

point tracking technique,  

 

1. Perturb and observe method i.e P&O 

2. Incremental Conductance method i.e IC 

3. Fractional open circuit voltage  

4. Constant voltage method 

 

1. PERTURB AND OBS ERVE METHOD 

The P&O method is called as ‘Hill Climbing” MPPT method. 

This method operated by periodically perturbing the terminal 

voltage or current and then compare with the output power by 

the previous perturbation cycle [4].  

 

 
Figure.7. Different position of dp/dv on P-V curve of PV 

panel [v303] 

 

As shown in fig (7) on curve at the left of MPP the rate of 

change of power with respect to voltage id greater than zero i.e  

dp/dv>0 while at the right variation becomes less than zero i.e 

dp/dv<0  

 

Flowchart for P&O method 

 

 
Figure.8. flowchart of P&O method 

 

This method has certain drawback 

1.  small duty cycle has more t ime for MPP 

2.  Large duty cycle has more power oscillation  

 

2. INCREMENTAL CONDUCTANCE METHOD 

       

A similar h ill climbing MPPT algorithm is the Incremental 

Conductance (INC). This method intends to improve the P&O 

by replacing the derivative of the power versus voltage ∆P/∆V 

used by the P&O with the PV panel instantaneous conductance 

(I/V) and incremental (∆I/∆V) conductance. The main  

objective of this method is to find the distance of PV operating 

point from the Maximum Power Point and can determine when 

the MPP has been reached and hence stop the perturbation. At 

maximum power point, the variation of power with operating 

point voltage of PV cell becomes zero i.e . ∆I/∆V=0. As the 

increases in the conductance it shifts to the left on MPP side 

and if the decreases in the conductance it shift to the right on 

MPP side [5]. 
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Figure.9. Incremental conductance showing on P-V & I-V 

curve 

 

Flowchart for Incremental Conductance Algorithm 

 

 
Figure.10. flowchart of IC algorithm 

 

3. FRACTIONAL OPEN CIRCUIT VOLTAGE 

 

This method uses the approximately linear relationship 

between the MPP voltage (VMPP) and the open circuit voltage 

(VOC ), which varies with the irradiance and temperature  

 

               VmppK1VOC……………………….. (1) 

    

Wherek1 is a constant depending on the characteristics of the 

PV array and it has to be determined beforehand by 

determining the VMPP and VOC for different levels of 

irradiation and different temperatures [6]. According to the 

constant k1 has been reported to be between 0.71 and 0.78.             

Once the constant of proportionality, k1, is known, the MPP 

voltage VMPP can be determined periodically by measuring 

VOC. To measure VOC the power converter has to be shut 

down momentarily so in each measurement a loss of power 

occurs. Another problem of this method is that it is incapable 

of tracking the MPP under irradiation slopes, because the 

determination of VMPP is not continuous. One more 

disadvantage is that the MPP reached is not the real one 

because the relationship is only an approximt ion.  This method 

is not valid under partial shading of the PV array because then 

the constant k1 changes. To update voltage sweep is proposed 

though this increases the complexity of the system, the cost 

increases and there are more power losses during the sweep 

[6]. 

 

4. CONSTANT VOLTAGE METHOD 

       

This algorithm is one of the simplest MPPT algorithms. The 

operating point of the photovoltaic array is retained near the 

maximum power point (MPP) by regulating the solar output 

voltage to match an unmovable reference voltage i.eVref.       

The reference voltage value is set equal to the voltage at the 

maximum power point (MPP) V↓  of the characteristic 

photovoltaic array. The algorithm assumes that PV panel 

variations, such as temperature and irrad iation are not 

significant, and the constant reference voltage is adequate to 

achieve performance close to the MPP. For this reason, in 

practice, the CV algorithm may never exactly locate the MPP. 

During installat ion, it is usually necessary to gather data to 

establish the constant voltage reference, as this may change 

from one location to another. In low insulation conditions, it 

may be observed that the constant voltage technique is more 

effective than either the perturb and observe, or the 

incremental conductance algorithm [6].  

 

Table (1 ):-Comparison of different MPPT technique  

 

 
 

IV. CONCLUS ION:- 

      

This paper presented one of the most important requirements 

of Photovoltaic system, Maximum Power Point Tracking 

system. Need, Importance, basic principles of operation of 

MPPT. After discuss and analysis the four techniques (P & O, 

Incremental conductance, Fractional open circuit voltage and 

Constant voltage) to maximize the output power. The 

comparison table shows that the Perturb and Observe is best as 

compared to other methods. 

 

V. REFERENCES:- 

 

[1]. R.Faranda, S.Leva Energy Comparison of MPPT 

technique for PV System, WSEAS transaction on power 

system. 

 

[2]. S.Lal, R.Dhiman and Mr.S.K.Sinha Analysis Different 

MPPT Technique for PV System, IJEIT Trans, Vol.2, 

December 2012. 

 



International Journal of Engineering Science  and Computing, January 2017         4029                                                               http://ijesc.org/ 

[3].  U. Patel, Ms. D. Sahu and D.Tirkey Maximum power 

point tracking Using Perturb & observe with another 

Algorithm, IJDACR Trans, vol.2, September 2013.  

 

[4].  G.Remy, O.Bethoux, C.Marchand, H.Dogan, Review of 

MPPT Technique for PV system, Paris -Sud11: Yvette 

CEDEX; France. 

 

[5].  P.D.Kale, D.S.Choudhari, A Study of Efficient Maximum 

Point Tracking Controlling Methods For PV System ,vol.3 

March2013 

 

[6].  S.E.Babaa, M.Armstrong, V.pickert, Overview Of 

Maximum Power Point Tracking Control Method For PV 

System, JPEE Trans, 2014,2, 59-72.     
 

 

 
 

 

 

 

 

 

 

 

 

 

 

  
 

 
 

 

 

 

 

 


