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ABSTRACT 

The proposal is the Maximum Power Point (MPP) Tracking control for PV generation system with the help of 

fuzzy logic system. Several methods were employed earlier, to improve the performances of MPPT technique but 

we proposed a new technique called TS fuzzy control for better performance of MPPT.  We can adjust the 

converter duty ratio to set maximum power point and in TS fuzzy control approach, which include the actuator 

constraint to analyze the PV system. The fuzzy controller for the converter MPPT scheme shows the voltage 

without any changes in different load conditions at the inverter output (load) side. The behavior of the converter 

is tested in simulation at different operating conditions. At last, numerical simulation and results are shown to 

demonstrate the control performance. 
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I. INTRODUCTION 

MAXIMUM power point tracking algorithms are required for extracting the maximum available power of PV 

systems. They are implemented in the power electronic converters connected to PV systems to track the voltage, 

and current, at which maximum power is generated. Because the voltage and current at maximum power change 

with temperature and irradiance variations, the MPP operating point is continuously tracked all day [1]. Many 

MPPT algorithms exist in the literature for tracking the varying MPP voltage. The simplest is the fractional open 

circuit voltage method that utilizes the semi-linear relationship between the open circuit and MPP voltages of a 

PV system. The open circuit voltage is measured periodically by disconnecting the PV system from the load, 

which is the main drawback of this method. A similar method utilizing the linear relationship between the short 

circuit and MPP currents is also available. However, it requires continuous disconnection of the PV system for 

the short circuit current measurement. 

The most commonly used MPPT technique is the hill climbing technique which keeps altering the duty cycle of 

the power electronic converters in the direction which results in an increase in the generated power. A similar 

method is the perturb and observe method (P&O) which works exactly as the hill climbing technique except that 

the perturbation here is in the voltage instead of the duty cycle. A small step size in both methods reduces the 

oscillations around the maximum power point but results in slow tracking speed, while a big step size results in 



 

856 | P a g e  
 

fast tracking but with high oscillations. To eliminate the output power oscillations, the incremental conductance 

MPPT method was proposed. It is based on the fact that the slope of the P-V curve is equal to zero at MPP, 

positive to the left and negative to the right of the MPP point. The max power is then tracked by comparing the 

incremental conductance ΔI/ΔV to the instantaneous conductance I/V. Once the system reaches the MPP, the 

operation is preserved at the same point without oscillations. Modified incremental conductance MPPT methods 

have also appeared to improve the tracking accuracy under rapid irradiance variations. Fuzzy logic controller-

based MPPT techniques are also available. Compared to the conventional methods, they improve the tracking 

performance under varying atmospheric conditions. However, many parameters need to be selected based on 

trial and error and thus it is greatly affected by the knowledge of the user. Neural networks have been also 

utilized in the MPPT to find the optimum voltage point but they require extensive training and the use of 

enormous amounts of data at various temperature and irradiance conditions. Ripple correlation control MPPT 

exploits the current and voltage ripples inherent in PV systems to extract information about the power gradient 

in order to evaluate if the PV system operates close to the maximum power point. Extremum seeking control 

and adaptive extremum seeking control approaches track the MPP by establishing a feedback system that is able 

to produce an oscillatory behavior around the equilibrium point. Optimization algorithms are also adopted to 

find the MPP, such as particle swarm optimization and biological swarm chasing algorithm. Therefore 

mentioned methods are known as heuristic techniques and their operation can be summarized as: disturbing the 

PV system, observing the effect and then taking the appropriate action. The main disadvantage of such 

techniques is their slow tracking speed and poor performance in the rapidly changing irradiance. 

 

II. RELATED WORK 

Maximum Power Point Tracking algorithms (MPPT) are used to track maximum power, a DC-DC Boost 

converter is used to obtain the impedance matching between the PV array and the load. Although a huge number 

of approaches have been proposed in literature, the methods based on the perturb and observe (P&O) technique 

are the most widely employed in commercial products. The reason lies in the fact that P&O can be implemented 

in cheap digital devices by ensuring high robustness and a good MPPT efficiency. This paper aims to presents 

the design and development of a photovoltaic system based on the enhanced P&O algorithm that allows to 

improve efficiency, stability and accuracy of solar systems. The effectiveness of the proposed solar regulator 

system is verified by the simulation by PowerSim simulator and experimental results under our developed 

system using two MPPT algorithms, classical P&O and a new enhanced P&O algorithm. 

This paper propose a detailed comparative survey of four maximum power tracking techniques: Perturb and 

Observe (P&O), Incremental Conductance (InC), fuzzy logic based tracking technique and a, less known, 

method using only the photovoltaic current measuremengjnt. The drawback of the three studied methods; P&O, 

InC and one sensor algorithm, is that at steady state the operating point oscillate around the maximum power 

point, giving rise to the waste of the output panel's available energy. Simulation results show that the proposed 

fuzzy logic controller (FLC) can provides faster and stable tracking maximum power as compared to the other 

studied methods. 
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Recently, the energy crisis in the world has led to the rise in use of renewable energy sources. With the 

advancement in power electronics technology, the solar photovoltaic energy has been recognized as an 

important renewable energy resource because it is clean, abundant and pollution free. The efficiency of the 

photovoltaic system may be increased by using Maximum Power Point Tracker (MPPT). A number of 

algorithms are developed to track the maximum power point efficiently. Most of the existing MPPT algorithms 

suffer from the drawback of being slow or wrong tracking. Introduction of intelligent MPPTs in PV systems is 

very promising. The paper proposes an intelligent control technique for the maximum power point tracking 

(MPPT) of a photovoltaic system under variable insolation conditions. Here in this paper, intelligent control 

method uses a Fuzzy Logic Controller applied to a DC-DC converter device. The result is compared with the 

results obtained by using P&O method. The efficiency of planned algorithm is validated by simulation using 

Matlab/Simulink and is compared to those obtained by the conventional methods. The result shows that the 

fuzzy logic controller exhibits a better performance compared to that of conventional method. 

An MPPT approach combine model-based and heuristic techniques has recently appeared in the literature for 

accelerating the tracking speed of the maximum power point (MPP) of PV systems. Despite the improved 

tracking speed, it requires an accurate temperature measurement that increases the cost and complexity of the 

implementation in comparison to the non model-based maximum power point trackers (MPPTs). This paper 

proposes an MPPT method, which eliminates the need for temperature measurement. The proposed approach 

relies on a new set of equations capable of estimating the PV module temperature through utilizing the current 

and voltage measurements. It combines the well-known heuristic P&O and model-based techniques to ensure an 

accurate and high speed tracking. The proposed method uniquely adopts a recently non transcendental PV 

model featuring reduced computational time to reduce the computational complexity of the implementation. The 

effectiveness of the proposed approach is verified using real-time simulation and experimentally. 

III. EXISTING SYSTEM 

The power delivered by a PV system of one or more photovoltaic cells is dependent on the irradiance, 

temperature, and the current drawn from the cells. Maximum Power Point Tracking (MPPT) is used to obtain 

the maximum power from these systems. Such applications as putting power on the grid, charging batteries, or 

powering an electric motor benefit from MPPT. In these applications, the load can demand more power than 

the PV system can deliver. In this case, a power conversion system is used to maximize the power from the PV 

system. There are many different approaches to maximizing the power from a PV system, these range from 

using simple voltage relationships to more complex multiple sample based analysis. Depending on the end 

application and the dynamics of the irradiance, the power conversion engineer needs to evaluate the various 

options. 

Figure3.1 shows a simple model of a PV cell. RSis the series resistance associated with connecting to the active 

portion of a cell or module consisting of a series of equivalent cells. Using I-V measurements, the value of RS 

can be calculated. Figure 3.2 shows that RS varies with the reciprocal of irradiance. 



 

858 | P a g e  
 

 

Figure 3.1 Simple PV Model 

 

Figure 3.2 RSvs Reciprocal of Irradiance 

RP is parallel leakage resistance and is typically large, > 100kΩ in most modern PV cells. This component can 

be neglected in many applications except for low light conditions.The value n x k x T is weak function of  

ln(irradiances). This most likely is a change in the ideality factor as the irradiances changes.  The parameters 

usually given in PV data sheets are: 

• VOC = Open circuit output voltage 

• ISC = Short circuit output current 

• VMP = Maximum power output voltage 

• IMP = Maximum power output current 

These values are typically given for 25°C and 1000W/m
2
. 
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IV PROPOSED SYSTEM 

Many factors influenced the component selection and the design of the MPPT.   

 

 In terms of optimal functionality, the theory of power conservation needed to be applied.  The input 

and output voltage and current were calculated such that the power in and out of the MPPT was equal.  

 To guard the photovoltaic array from damage, protection diodes were employed. 

 Two 48V lead acid battery banks were utilized.   Only one battery bank will be charged at a time.  

 In order to trickle charge the batteries, a voltage exceeding 48V must be fed to the bank.  In this design, 

50V was chosen to charge the power supply.  

 To prevent damage and overcharging of the power supply, a FET was employed. 

 

The proposal is to presents a fuzzy logic controller for maximum power point tracking (MPPT) in photovoltaic 

system. An easy and accurate method of modeling photovoltaic arrays is proposed. The model and fuzzy based 

control strategies are combined to form intelligent controllers that are more accurate and robust. The model 

based controller is designed such that the reference signal for PWM generator of the converter can be adjusted 

to achieve maximum power generation from the photo voltaic system. The proposed fuzzy logic controller 

shows better performances compared to the P&O and PI MPPT based approach. A MATLAB based modeling 

and simulation scheme along with MPPT and fuzzy logic controller is proposed which are suitable for studying 

the I-V and P-V characteristics of a PV array under a non-uniform irradiation and different temperature. 

 

Figure.4.1Fuzzy logic control scheme 

The conventional PI controllers are fixed-gain feedback controllers. Therefore they cannot compensate the 

parameter variations in the process and cannot adapt changes in the environment. PI-controlled system is less 

responsive to real and relatively fast alterations in state and so the system will be slower to reach the set point. 

On the other hand P&O method for MPPT tracking will not respond quickly to rapid changes in temperature or 

irradiance. Therefore the fuzzy control algorithm is capable of improving the tracking performance as compared 

with the classical methods for both linear and nonlinear loads. Also, fuzzy logic is suitable for nonlinear control 
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because it do not use complex mathematical equation. The block diagram of fuzzy logic controller (FLC) is 

shown in Fig 4.1 The two FLC input variables are the error E and change of error CE. The behavior of a FLC 

depends on the shape of membership functions of the rule base. 

In this proposal, a fuzzy logic control scheme is proposed for maximum solar power tracking of the PV array 

with an inverter for supplying isolated loads. They have advantages to be robust and relatively simple to design 

since they do not require the knowledge of the exact model. On the other hand the designer needs complete 

knowledge of the PV system operation. 

4.1 Fuzzification 

The membership function values are assigned to the linguistic variables using seven fuzzy subset called negative 

big (nb), negative medium (nm), negative small (ns), zero(zr), positive small (ps),positive medium (pm),positive 

big (pb).Fuzzy associative memory for the proposed system.Variable e and Δe are selected as the input 

variables, where e is the error between the reference voltage (Vr) and actual voltage (Vo) of the system, Δe is 

the change in error in the sampling interval. The output variable is the reference signal for PWM generator U. 

Triangular membership functions are selected for all these process. The range of each membership function is 

decided by the previous knowledge of the proposed scheme parameters. 

4.2 Inference engine 

Inference engine mainly consist of Fuzzy rule base and fuzzy implication sub blocks. The inputs are 

now fuzzified are fed to the inference engine and the rule base is then applied. The output fuzzy set 

are then identified using fuzzy implication method. Here we are using MIN-MAX fuzzy implication 

method. 

V. EXPERIMENTAL RESULTS 

    

Figure 5.1  
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Figure 5.2 Fuzzy Network Diagram 

 

Figure 5.3 Fuzzy network circuit 
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Figure 5.4 Simulation Diagram 

 

Figure 5.5 MOSFET Output 
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Figure 5.6 Simulation Output 

VI. CONCLUSION 

Maximum Power Point (MPP) Tracking control for PV generation system with the help of fuzzy logic system 

(T-S fuzzy control) was implemented. We apply the method of the T-S fuzzy control which includes saturation 

constraint to achieve the purpose of the MPPT control for PV systems. 

By applying fuzzy, the conditions in the theory of stability ensuring that solar power generation system can be 

stable are proposed. The results of numerical simulation using the way of fuzzy control is achieved better, the 

control of the MPPT are demonstrated. The behaviour of the converter is tested in simulation at different 

operating conditions and its results were demonstrated with waveforms. 
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