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ABSTRACT

Solar energy is clean, renewable and is available approximately well at the scattered state of the zones with low
density of population. The cost of electricity from the solar array system is more expensive than the electricity from
the utility grid. So, it is necessary to operate the Photovoltaic system at maximum efficiency by tracking maximum
power point at any environmental condition. Photovoltaic (PV) generation is becoming increasingly important as a
renewable source since it offers many advantages such as incurring no fuel costs, no polluting, requiring little
maintenance, and emitting no noise. PV modules still have relatively low conversion efficiency. So it is essential for
controlling maximum power point tracking (MPPT) for the solar array in PV system. The Maximum Power Point
Tracking (MPPT) is a technique used in power electronic circuits to extract maximum energy from the Photovoltaic
(PV) Systems. To improve the energy efficiency, it is important to operate PV system always at its maximum power
point. Maximum power point Tracking (MPPT) techniques for obtaining MPP are discussed in this paper
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I. INTRODUCTION
Renewable sources of energy acquire growing importance due to its enormous consumption and rapid exhausting of
fossil fuel. The world is experiencing a great need for additional energy resources so as to reduce dependency on
conventional energy sources, and renewal energy could be an answer to that need. Renewable energy becomes an
essential source for many applications in the last four decades.

Solar energy is the most available source of energy and it is free. Energy supplied by the sun in one hour is equal to
the amount of energy required by the human in one year. It is difficult to supply electrical energy to small
applications in remote areas from the utility grid or from small generators. Energy generated by Photo voltaic
systems can be used in many applications such as water pumping, street lighting in rural town, battery charging and
grid connected PV system. In addition, solar energy is clean, renewable and its decentralized character is appropriate
well even at low populated areas around the globe. Consequently, it can contribute to the environmental protection
and can be regarded as an alternative in future to conventional energies. There are two ways to generate electricity
from sun; through photovoltaic (PV) and solar thermal systems. Generally, PV systems can be divided into three
categories; stand-alone, grid-connection and hybrid systems. For places that are far from a conventional power
generation system, stand-alone PV power supply system has become a good alternative. Stand alone photovoltaic
(PV) systems are the best solutions in many small electrical energy demand applications such as communication
systems, water pumping and low power appliances in remote area.

The characteristics of the PV module clearly indicate that the operating point of the module is not same as the
maximum power point of the module. The electrical characteristics of PV module depend on the intensity of solar
radiation and operating temperature. Increased radiation with reduced temperature results in higher output. The aim
of the tracker is to derive maximum power against the variations in sunlight, varying atmosphere and temperature
and local surface reflectivity. The electrical characteristic of PV module depends on the intensity of solar radiation
and operating temperature. Increased radiation with reduced temperature results in higher module output.

The maximum power point tracker is used with PV modules to extract maximum energy from the Sun. The
maximum operating point of solar photovoltaic (PV) panels changes with environmental conditions. The maximum
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power point (MPP) of a PV system depends on cell temperature and solar irradiation, so it is necessary to
continually track the MPP of the solar array.

II. EQUIVALENT CIRCUIT OF PV CELL

Different Techniques for Tracking Maximum Power Point for PV Systems

Perturb and Observe
This is a trial and error method. This method searches the maximum power point by changing the photovoltaic
voltage or current and detects the change in photovoltaic power output. Here power is measured by the adjustment
of voltage and current. If the power increases the process is repeated again. This continues till the power stop
increasing. It is referred to as hill climbing method also. The power with respect to the voltage increases and after
reaching the maximum point power starts decreasing. In this method continuous oscillation occurs around the
operating point. It is an intrinsic problem of this method.

1. Incremental Conductance Method
In this method the derivative of PV output power with respect to its output voltage (dP/dV) if found out.
The maximum PV output power can be achieved when it dP/dV approaches zero. The equation based for
this process is dI/dV = -I/V or dP/dV = 0. This occur rarely in rapid changing environment.

2. Voltage Based Peak Power Tracking
The open circuit voltage is the simplest MPPT control method. This Technique is also known as constant
voltage method. VOC is the open circuit voltage of the PV panel. VOC depends on the property of the solar
cells. A commonly used VMPP/Voc value is 76% This relationship is described by equation

VMPP = K1 * Voc
Factor K1 is always less than unity whose value varies from 0.71 to 0.8.

The open circuit Voltage basically based on peak power tracking method is also known as ‘constant
voltage’ method or ‘open voltage’ method. This open circuit voltage varies with temperature.

3. Current Based Peak Power Tracking
The Short Circuit Current algorithm is the simplest MPPT control method. This technique is also known as
constant current method. ISC is the Short circuit current of the PV panel. ISC depends on the property of the
solar cells.This relationship can be described by the equation

IMPP= K2 * ISC
The factor K2is always less than 1. K2 varies from 0.78 to 0.92. When the PV array output current is
approximately 90% of the short circuit current, solar module operates at its MPP.
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The current based peak power tracking method is based on measured terminal current of PV arrays. The
maximum power point is determined by the short circuit current of the PV array. The peak power is found
to be at 0.9 times of the short circuit current of the module.

Maximum Power Point Tracker using BoosterMaximum Power Point Tracking can be achieved using DC / DC
booster. By this technique maximum power can be drawn from the PV system by overcoming the undesired effects
and by using DC / DC convertor.

Maximum Power Point Tracker using PI (Proportional-Integral) Controller
Maximum Power Point of PV system is obtained by using Proportional Integral controller along with DC / Dc
booster to acquire maximum power from PV system.

1. Artificial Intelligence Method
The artificial intelligence methods are mainly based on fuzzy logic controller and artificial neural networks.
Fuzzy logic controllers use the expert knowledge for the establishment of rules and inferences. On the other
hand, the artificial neural networks are based on neural structure of the brain. Neural Network can be used
to find the position of the maximum power point with reduced number of iterations and oscillations.

a. Artificial Intelligent Technique or Artificial Neural Network
This technique is based on Artificial Neural Network. It reduces the noise and oscillation
generated by classical method. Artificial Neural Network is a mathematical model of
biological brain. With the help of feed forward neural network MPP is being tracked. In this
method neurons are trained by using back propagation method.

b. Tracking of MPP using Fuzzy logic controller
This method reduces the PV array area and increases the output. It is basically helpful for
stand-alone PV system and cost effective.

c. Neuro-Fuzzy Controller (NFC)
This method is the combination of fuzzy-logic controller and the learning capability of neural
network. Information is developed by gradient estimator which is based on radial basis
function. Radial basis function neural network (RBFNN) is designed to develop Neuro-Fuzzy
Controller with gradient information.

d. Adaptive Neuro-Fuzzy Inference System (ANFIS)
It is designed with the combination of Fuzzy model and Neural network. Developed Fuzzy
logic controller (FLC) utilizes the ANFIS output voltage to track MPP. This technique gives
high efficiency and low fluctuation.

e. Modeling of Photo Voltaic Power supply System (PVPS - System)
This technique will work under different climatic conditions. It proposes new model for PV
system such as ANFIS based PV-array, battery and regulator. It provides better results
compared to neural network. It also develops better results for (i) the optimal configuration of
PV system (ii) Control of PV system (iii) performance of PV system.

III. CONCLUSION
In this work various techniques for tracking maximum power point are discussed. It support effective (economic)
cost for tracking MPP
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