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Abstract— To get the maximum solar power from solar panel 

by implementing fuzzy logic controller using LUO converter 

with maximum power point tracking in real time application 

In this paper, uniform solar illumination model and partial 

shading model with two solar modules in series are proposed. 

A luo converter is adopted to adjust the output of solar panels 

obtained from a digital signal processor on a basis of the load 

impedance and the characteristics of solar panels. Finally, this 

study develops a power supply with the maximum short 

circuit current of 5A and maximum open circuit voltage of 

60V.  Load is changed time after time so as to depict V-I 

curve and verify the practicability of the power supply. 

Maximum power point trackers are so important to improve 

the efficiency of photovoltaic systems. Many methods have 

been proposed to achieve the maximum power that the PV 

modules are capable of producing under different 

atmospheric conditions. This paper proposed a fuzzy logic 

based Maximum Power Point Tracking (MPPT) algorithm for 

solar system. The solar panel is simulated and analysed in 

MATLAB/SIMULINK. Photovoltaic system is connected to 

a DC-DC Luo converter. The Solar panel can produce 

maximum power at a certain operating point called Maximum 

Power Point (MPP).To achieve maximum power and to get 

maximum efficiency, the whole system must operate at that 

Maximum Power point. Maximum power point of PV panel 

keeps same on changing with changing solar irradiance and 

temperature of cell. Then to obtain maximum power from a 

PV system, MPPT algorithms are implemented. So that, 

fuzzy logic based MPPT is developed and Simulation results 

show the effective of the fuzzy based controller to produce 

more stable power. 

Key words: LUO-FUZZY, MPPT (Maximum Power Point 

Tracking), PV System 

I. INTRODUCTION 

Global energy crisis and climate change threats are among the 

major concerns faced by the present civilized world. The 

limited reservoirs of fossil fuels and emission of greenhouse 

gases are the major identified reasons for the above concern. 

Renewable energy sources (RES) such as solar, wind, and 

tidal are considered the solution to overcome these concerns. 

Among these RES, solar energy is considered one of the 

potential sources to solve the crisis as it is available in 

abundance and free of cost. 

Solar photovoltaic (PV) cells are used to convert 

solar energy into regulated electrical energy using power 

electronics converter. These solar PV cells exhibit nonlinear 

characteristics and very low efficiency. The characteristic of 

solar cells become more complex under changed atmospheric 

condition such as partial shading. Due to these issues, it 

becomes essential to this is an Open Access article. Non-

commercial re-use, distribution, and reproduction in any 

medium, provided the original work is properly attributed, 

cited, and is not altered, transformed, or built upon in any 

way, is permitted. Maximum power point tracking (MPPT) 

scheme is used to extract maximum power from solar PV 

cells. The growing energy demand coupled with the 

possibility of reduced supply of conventional fuels, 

evidenced by petroleum crisis, along with growing concerns 

about environmental conservation, has driven research and 

development of alternative energy sources that are cleaner, 

are renewable, and produce little environmental impact. 

Among the alternative sources, the electrical energy from 

photovoltaic (PV) cells is currently regarded as a natural 

energy source that is more useful, since it is free, abundant, 

clean, and distributed over the Earth and participates as a 

primary factor of all other processes of energy production on 

Earth. Moreover, in spite of the phenomena of reflection and 

absorption of sunlight by the atmosphere, it is estimated that 

solar energy incident on the Earth's surface is on the order of 

ten thousand times greater than the world energy 

consumption. A great advantage of PV cells is the reduction 

of carbon dioxide emissions. By the year 2030, the annual 

reduction rate of CO2 due to the usage of PV cells may be 

around 1 Gton/year, which is equivalent to India's total 

emissions in 2004 or the emission of 300 coal plants. 

According to experts, the energy obtained from PV cells will 

become the most important alternative renewable energy 

source until 2040. In this context, the concept of distributed 

energy generation became a real and present technical 

possibility, promoting various research works and 

standardizations in the world. Despite all the advantages 

presented by the generation of energy through PV cells, the 

efficiency of energy conversion is currently low, and the 

initial cost for its implementation is still considered high; 

thus, it becomes necessary to use techniques to extract the 

maximum power from these panels, in order to achieve 

maximum efficiency in operation. Under uniform solar 

irradiation conditions, PV panels exhibits a unique operating 

point where PV power is maximized. The PV power 

characteristic is nonlinear, considering a single PV cell, 

which varies with the level of solar irradiation and 

temperature, which make the extraction of maximum power 

a complex task, considering load variations. Thus, in order to 

overcome this problem, several methods for extracting the 

maximum power have been proposed in the literature and a 

careful comparison of these methods can result in important 

information for the design of these systems. Therefore, this 

paper aims to assess the main maximum power point (MPP) 

tracking (MPPT) techniques through models in 

MatLab/Simulink and experimental results, doing depth 

comparisons among them with regard to the voltage ripple, 

start-up of the method, tracking factor (TF), and usage of 

sensors. It should be informed that other papers related to 

comparisons of MPPT algorithms can be found in the 

literature. However, this paper presents additional 

comparisons about the MPPT algorithms. Which presented 



Implementation of Grid Connected PV System using LUO-FUZZY with Maximum Power Point Tracking 

 (IJSRD/Vol. 6/Issue 01/2018/366) 

 

 All rights reserved by www.ijsrd.com 1336 

outstanding performances because of their inherent 

adaptative capabilities. In this paper we are going to 

implement fuzzy logic controller using set of fuzzy rules. 

II. MAXIMUM POWER POINT TRACKING 

A. An overview of Maximum Power Point Tracking 

A typical solar panel converts only 30 to 40 percent of the 

incident solar irradiation into electrical energy. Maximum 

power point tracking technique is used to improve the 

efficiency of the solar panel. 

According to Maximum Power Transfer theorem, 

the power output of a circuit is maximum when the Thevenin 

impedance of the circuit (source impedance) matches with the 

load impedance. Hence our problem of tracking the 

maximum power point reduces to an impedance matching 

problem. 

In the source side we are using a boost convertor 

connected to a solar panel in order to enhance the output 

voltage so that it can be used for different applications like 

motor load. By changing the duty cycle of the boost converter 

appropriately we can match the source impedance with that 

of the load impedance. 

III. DIFFERENT MPPT TECHNIQUES 

There are different techniques used to track the maximum 

power point. Few of the most popular techniques are: 

 Perturb and observe (hill climbing method) 

 Incremental Conductance method 

 Fractional short circuit current 

 Fractional open circuit voltage 

 Neural networks 

 Fuzzy logic 
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network 
Fast High Yes Varies 

Table 1: Characteristics of different MPPT techniques 

IV. FUZZY LOGIC MPPT CONTROLLER 

Recently fuzzy logic controllers have been introduced in the 

tracking of the MPP in PV systems .They have the advantage 

to be robust and relatively simple to design as they do not 

require the knowledge of the exact model. They do require in 

the other hand the complete knowledge of the operation of the 

PV system by the designer. 

 
Fig. 5: General diagram of a fuzzy controller 

 
The control rules are indicated in Table 1 with E and 

CE as inputs and D as the output. 

These two variables and the control action D for the 

tracking of the maximum power point are illustrated in figure 

5.1 

 
Fig. 5.1: Membership functions of (a) error E - (b) change of 

error CE - (c) duty ratio D 
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V. DESIGN AND SIMULATION ANALYSIS OF POSITIVE 

OUTPUT VOLTAGE LIFT CIRCUIT DIAGRAM 

 

A. Mode 1 

When the switch is ON, the inductor L1 is charged by the 

supply voltage E. At the same time, the inductor L2 absorbs 

the energy from source and the capacitor C1. The load is 

supplied by the capacitor C2. The equivalent circuit of Luo 

converter in mode 1 operation is shown in fig (a) 

 

B. Mode 2 

Switch is in OFF state, and hence, the current is drawn from 

the source becomes zero, as shown in (b). Current iL1 flows 

through the freewheeling diode to charge the capacitor C1. 

Current iL2 flows through C2 –R circuit and the freewheeling 

diode D to keep itself continuous. 

 

C. Simulation Block Diagram 

 

VI. EXPERIMENTAL RESULTS 

Modified positive output super-lift Luo converter is designed 

with the help of Matlab/Simulink which has better gain 

characteristics compared to super-lift Luo converter for the 

solar input. The gain and power characteristics of modified 

positive output super-lift Luo converter is compared with the 

buck-boost, positive output voltage-lift Luo converter, super-

lift Luo converter and ultra-lift Luo converter. 

The input voltage is 12V DC, inductor value 

L=1mH, capacitor value C=100uF, and load is R=24ohms. 

Switching frequency fs=10 KHz. The gain of different 

converters for different duty cycles is tabulated as below 

 

A. Output Waveform 

 

VII. CONCLUSION 

Thus we have designed and implemented the !kw solar power 

plant using Luo converter with Fuzzy logic controller with 

maximum power point tracking and also the efficiency of the 

PV panel is improved and simulation results were verified. 

REFERENCES 

[1] M. G. Villalva, J. R. Gazoli, and E. R. 

Filho“Comprehensive Approach to Modeling and 

Simulation of Photovoltaic Arrays” IEEE Trans.Power 

Electr., vol. Positive output voltage-lift Luo converter 

circuit diagram:24, no. 5, pp. 1198-1208,May 2009. 

[2] Y. Kuo-“Maximum Power Point Tracking controller for 

photovoltaic energy conversion system”-IEEE Trans 

Ind. Electron-Volume 48-2001. 

[3] Nicola Femia, Giovanni Petrone, Giovanni Spagnuolo, 

Massimo Vitelli “Optimization of Perturb and Observe 

Maximum Power Point Tracking Method” IEEE 



Implementation of Grid Connected PV System using LUO-FUZZY with Maximum Power Point Tracking 

 (IJSRD/Vol. 6/Issue 01/2018/366) 

 

 All rights reserved by www.ijsrd.com 1338 

transactions on power electronics, vol. 20, no. 4, july 

2005. 

[4] Solanki S. Chetan. Solar Photovoltaics: Fundamentals, 

Technologies and Applications, New Delhi, PHI, 2012. 

[5] Erickson, R. W.; Maksimovic, D. Fundamentals of 

Power Seyedmahmoudian, M.; Mekhilef, S.; Rahmani, 

R.; Yusof, R.; Renani, E. T. Analytical Modelling of 

Partially Shaded Photovoltaic Systems. MDPI J. Energ. 

2013, 6, 128–144. 

[6] Kasa, N.; Lida, T.; Iwamoto, H. Maximum Power Point 

Tracking with Capacitor Identifier for Photovoltaic 

Power System. Proc. of Eighth International Conference 

on Power Electronics, variable speed drives. 2000, 147, 

130–35. 

[7] Xiao, W.; Dunford, W. G. A Modified Adaptive Hill 

Climbing MPPT method for photovoltaic power 

systems. Proceedings of 35th Annual IEEE Power 

Electronics Specific Conference: 1957–63. 2004. 

[8] Cavalcanti, M.C.; Oliveira, K.C.; Azevedo, G.M.S.; 

Neves, F.A.S. Comparative Study of Maximum Power 

Point Tracking Techniques for Photovoltaic Systems. 

Electron Potencia 2007, 12, 163–171. 

[9] Esram, T.; Chapman, L. P. Comparison of Photovoltaic 

Array Maximum Power Point Tracking Techniques. 

IEEE Trans. Energy Conv. 2007, 22, 439–449. 

[10] Electronics; Kluwer Academic Publishers, 2001. 

[11] Yang Chih-Yu; Hsieh Chun-Yu; Feng Fu-Kuei; Chen 

Ke-Horng. Highly Efficient Analog Maximum Power 

Point Tracking (AMPPT) in a Photovoltaic System. 

IEEE Transaction on Circuits and Systems-1, 2012, 59. 

[12] Sayed Khairy; Abdel-Salam Mazen; Ahmed Adel; 

Ahmed Mahmoud. New High Voltage Gain Dual-boost 

DC-DC Converter for Photovoltaic Power Systems. Int. 

J. Elec. Power Comp. Sys. 2012, 40, 711–728. 

[13] De Brito, M.; Gomes, A.; Galotto, L.; Poltronieri, L.; 

Melo Guilherme de Azevedo e Melo, E.; Canesin, C. A. 

Evaluation of the Main MPPT Techniques for 

Photovoltaic Applications. IEEE Trans. Ind. Elec. 2013, 

60, 1156–1167. 

[14] Tey Kok Soon; Saad Mekhilef; Azadeh Safari. Simple 

and Low Cost Incremental Conductance Maximum 

Power Point Tracking Using Buck- Boost Converter. J. 

Renew. Sustain. Energ. 2013, 5, 023106. 


