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ÖNSÖZ

Bilindiği üzere enerji, hayat kalitesini iyileştiren, ekonomik ve sosyal ilerlemeyi sağlayan en 
önemli faktördür. Ancak, artan enerji fiyatları, küresel ısınma ve iklim değişikliği, dünya enerji 
talebindeki artış, hızla tükenmekte olan fosil yakıtlara bağımlılığın yakın gelecekte devam edecek 
olması, yeni enerji teknolojileri alanındaki gelişmeler, ülkeleri yeni arayışlara götürmektedir.
Dünya’nın enerji geleceği ile ilgili raporlara bakıldığında;    2000-2100 yılları arasında enerji 
ihtiyaçları ve kaynaklarındaki dağılımda, 2100 yılında petrolun iyice azalacağı, kömürün nerdeyse hiç kalmayacağı, güneş 
enerjisi kullanımının ise çok artacağı görülmektedir.  

2009 yılında başlatılan,  2050 yılına kadar 554 Milyar USD bütçesi olan DESERTEC projesi ile birlikte, Türkiye’nin alternatif 
enerji kaynakları koridoru-hub’ı üzerinde olması önemini daha da arttırmıştır. Türkiye; ekonomik güneş enerjisi potansiyeli 
bakımından; Orta Doğu ve Kuzey Avrupa ülkeleri hariç, AB ülkeleri içerisinde İtalya ve Yunanistan’ı geçmekte ve Portekiz 
ile eşdeğer durumda değerlendirilmektedir.   Dünya Enerji  senaryolarında enerji talebi 2006-2030 yılları arasında her yıl 
%1,6 büyümekte  ve sonuçta bu güne göre %45 artışa ulaşmaktadır. Bu talep enerji arzı yatırımlarını da 2030 da 26.3 
Trilyon USD’ a ulaştıracağını göstermektedir.  Dünya elektrik enerjisi üretiminde güneş enerjisinin kullanımı 2007 yılına 
göre 80 kat artarak 5 TWh den 402 TWh a çıkmaktadır.  

Güneş enerjisi uygulamalarının, Amerika Birleşik Devletleri, Japonya ve Almanya gibi gelişmiş ülkelerde hızla artmasının 
sebeplerinin başında destekleyici mekanizmalar gelmektedir. Bu mekanizmalar içerisinde sadece Feed-in Tariff bulunmamakta, 
vergi indirimleri, yatırım garantileri v.b ilave destekler de yer almaktadır. 2009 yılı itibariyle 73 ülke yenilenebilir enerji politika 
hedeflerini belirlemiş, 64 ülke yenilenebilir enerjiden elektirik üretimi konusunda politikalar üretmiş, 45 ülke ve 18 eyalet-bölge ise 
Feed-in Tariff denilen destekleme mekanizmaları oluşturmuştur.

Solar Future 2010 konferansı için ilgili sektörün önde gelen temsilcileri ile birlikte hazırladığımız Yol Haritası raporunda; 
2020 yılı için elektrik üretiminde kurulu güç hedefi yoğunlaştırılmış güneş enerjisi güç sistemleri (CSP) teknolojisi ile 200 
MWp ve fotovoltaik (PV) teknolojisi ile 4800 MWp olarak belirlenmiştir. 2020 yılında Yol Haritası’nda hedeflenen güneş 
enerjisi elektirik üretim santralleri için ayrılacak 13-20 Milyar USD lik yatırım ile, yaklaşık 200.000-500.000 kişiye direkt 
olarak üretim, satış, proje, kurulum,servis alanlarında istihdam olanağı sağlanmış olacaktır.

Güneş enerjisinin geleceğini tartıştığımız SOLAR FUTURE 2010  Konferansında dört ana konuşmacımız (Keynote 
Speaker) Dr. Frederick Morse, Prof. Dr. Yogi Goswami, Mr. Jerry Stokes ve Mr. David Johnston, panel ve oturumlarda yer 
alan  diğer yerli ve yabancı davetli  konuşmacılar, akademi ve sektörden araştırmacılar , uygulamacılar,  bidirileri ile değerli 
katkılarda bulunmuşlardır.  Her birine ayrı ayrı teşekkür ediyorum.

Kongre öncesi  hazırlanan ve panel sırasında sunulan ve tartısılan ‘’Solar Future Road Map’’önerisinin faydalı olacagının 
umuyorum.

Toplantının düzenlenmesi Yeditepe Üniversitesi bünyesinde yer alan  International Centre for applied Thermodynamics 
(ICAT) tarafından Sektörel Fuarcılık  ile işbirliği içinde  gerçekleştirilmiştir. Yeditepe Üniversitesi Mütevelli Heyeti Başkanı 
Sn.Ülker Turgut’a, Rektör Prof.Dr.Ahmet Serpil’e, Sektörel Fuarcılık adına Sn.Süleyman Bulak’a ve emeği geçen herkese 
teşekkürü bir borç biliyorum. Şüphesiz, onların yardımları olmadan böyle bir toplantı gerçekleştirilemezdi. 

SOLAR FUTURE 2010 Konferansında sunulan tüm calısmaların ülkemizde günes enerjisi strateji ve politikalarının 
olusturulmasında yararlı olmasını temenni ediyorum.

Saygılarımla,   

Prof. Dr. Nilüfer EĞRİCAN
President,  International Center For Applied Thermodynamics (ICAT) 
Conference Chair, Solar Future 2010 
11-12 Şubat 2010  -  İstanbul
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Abstract—In this paper a fuzzy logic controller for maximum power 

point tracker of photovoltaic energy system is introduced. This 

controller uses boost converter to control the terminal voltage of 

PV system to work at the maximum power point. The load side is 

consists of battery and control switches to control the power flow 

from the PV system to the battery and the load. The system is 

modeled using Matlab/Simulink program. The output power from 

PV system in case of using fuzzy controller is compared with the 

theoretical maximum power from the same system and the power 

output in case of using best constant output voltage. The fuzzy 

controller shows stable operation for different data introduced to 

the system. It also restrains any overshooting in input or output 

systems and increases a considerable amount of the energy 

captured.

I. Introduction
The production of electric energy from PV has a lot of applications. 

PV is environmental friendly and has no emission of harmful 

gasses as the emission associated with conventional electricity 

generation.

The power generated from PV is variable with its terminal voltage for 

each value of radiation and temperature as shown in Fig.1. There 

is one Maximum Power Point, MPP associated with each radiation 

and temperature. Tracking this point to force the PV system to 

work around it will substantially increase the energy produced. 

That shows the importance of MPP Tracker, MPPT. MPPT needs 

MODELING OF FUZZY LOGIC CONTROLLER FOR PHOTOVOLTAIC MAXIMUM 
POWER POINT TRACKER

Ali. M. ELTAMALY
Electrical Engineering Dept., King Saud University, 
Riyadh, Saudi Arabia

fast and smart controller to counteract the fast change in weather 

data or load changes. MPPT consists of two basic components, 

dc-dc converter and its controller which is shown in Fig.2. Many 

techniques have been introduced to catch the MPP. A survey 

showing comparison of PV MPPT techniques is shown in [1,2].

0.2 0.4 0.6 0.8 1
0

0.2

0.4

0.6

 0.8

1000W/m
2

800W/m
2

600W/m
2

400W/m
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Maximum power curve

Output Power, pu

Terminal Voltage, pu

Fig 1. P-V characteristics of PV module.

Fig 2. PV energy system with MPPT

PV Voltage 
Sense

PV Current 
Sense

PV Cells

L
o

ad

MPPT Control

In the direct coupled method [3,4], PV array is connected directly 

to the loads without power modifier. To match the MPPs of the 

solar array as closely as possible, it is important to choose the 

solar array characteristics according to the characteristics of the 

load. The direct-coupled method cannot automatically track the 

MPPs of the solar array when the insulation, temperature, or, load 

changed. 

It is clear from the P-V curve of Fig.1 that, the ratio of the array’s 

maximum power voltage, Vmp, to its open-circuit voltage, Voc, is 

approximately constant. So, PV array can be forced to work as 

a ratio of its open circuit voltage. The literature reports success 

with 73 to 80% from Voc [5-8]. It is also observed that the relation 

between the short circuit current and the current associated with 

the maximum power is approximately constant. So it is possible 

to use a constant current MPPT algorithm that approximates the 

MPP current as a constant ratio of the short-circuit current [9,10]. 

The momentary interruption in the constant voltage or current can 

be avoided by using a pilot cell [11].

Another technique called perturb-and-observe (P&O), this process 

works by perturbing the system by incrementing the array operating 

voltage and observing its impact on the array output power. Due to 

constant step-width the system will face high oscillation especially 

under unstable environmental conditions. This technique suffers 

from wrong operation especially in case of multiple local maxima. 

A lot of modifications for this technique have been presented in 

literature [12-20].
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The incremental conductance (IncCond) method [21-25] is based 

on comparing the instantaneous panel conductance with the 

incremental panel conductance. The input impedance of the dc-

dc converter is matched with optimum impedance of PV panel. 

As noted in literatures, this method has a good performance 

under rapidly changing conditions. But this technique requires 

sophisticated control system. The parasitic capacitance algorithm 

[23] is similar to IncCond technique except that the effect of the 

solar cells’ parasitic junction capacitance Cp, which models charge 

storage in the p–n junctions of the solar cells, is included. 

Ripple correlation control (RCC) [26] makes use of ripple to perform 

MPPT. RCC correlates the time derivative of the time-varying PV 

power with the time derivative of the time-varying PV array current 

or voltage to drive the power gradient to zero, thus reaching the 

MPP. Simple and inexpensive analog circuits can be used to 

implement RCC. An example is given in [30]. RCC quickly tracks 

the MPP, even under varying irradiance levels. Another advantage 

of RCC is that it does not require any prior information about the 

PV array characteristics, making its adaptation to different PV 

systems straightforward.

The hill climbing technique [26-29] uses a perturbation in the duty 

ratio of the dc chopper and determine the change in power until the 

change of power reach its almost zero value which is the MPP. Hill 

climbing technique can be implemented by using PID controller or 

by fuzzy logic controller, FLC.

FLC has been introduced in many researches as in [31]–[36] to 

force the PV to work around MPP. FLCs have the advantages 

of working with imprecise inputs, not needing an accurate 

mathematical model, and handling nonlinearity. 

II. Model Of The Proposed System
In the proposed system, the simulation has been carried out using 

three different techniques for comparison. In the first technique, a 

Matlab file has been used to calculate the theoretical MPP. In the 

second technique a constant terminal voltage of the PV is adjusted. 

In the last technique, a fuzzy controller has been used as a MPPT. 

The simulation of the proposed system has been implemented 

using Matlab/Simulink program as shown in Fig 3. The simulation 

of the proposed system contains sub-models that explained in the 

following:

A. Photovoltaic Cell Model

The PV cell model is based on the single-diode representation of a 

silicon photovoltaic cell as illustrated in Fig 4. [37]. The governing 

equations, which describes the I-V characteristics of a crystalline 

silicon photovoltaic cell as described in [37] which solved 

conveniently using SIMULINK as shown in Fig 5.

Fig 3. Simulink simulation model of the proposed system.

Fig 4. Equivalent circuit of photovoltaic cell.

Fig 6. Block diagram of charging control.

Fig 5. Simulink model of PV cell.
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B. Battery and Load Model

The battery model is shown in many literatures and explained in 

details in [38]. The accuracy of this model data is very important 

in the whole system. The battery model has the following input 

parameters, 

1. Initial state of charge (SOCl), indicating available charge, 

2.  Highest and lowest state of charge, SOCH , SOCL (Wh).

3.  Number of 2V cells in series.

4.  Charge and discharge battery efficiency; K.

5.  Battery self-discharge rate.

A control switches are necessary to control the charging and 

discharging the battery. These switches are necessary to keep the 

battery from being overcharged or undercharged which significantly 

reduce the battery’s life. The control switches are shown in Fig 6. 
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The operating logic used in the control switches is shown in Table 

(1) Switch S1 will stay ON unless SOC reaches its maximum value, 

SOCH. Switch S2 will stay ON unless SOC its minimum value, 

SOCL.

E. Fuzzy Logic Controller Model

The FIS editor is an effective Graphical User Interface (GUI) tool 

provided with the fuzzy logic toolbox in Matlab to simplify the design 

of the FLC which are used in this system. The output power from 

the PV system and the voltage are used to determine the E and E 

based on (3) and (4). Predicting the range of E and E depends on the 

experience of the system designer. These variables are expressed 

in terms of linguistic variables or labels such as PB (Positive Big), 

PM (Positive Medium), PS (Positive Small), ZE (Zero), NS (Negative 

Small), NM (Negative Medium),NB (Negative Big) using basic fuzzy 

subset. Each of these acronyms is described by a given mathematical 

membership functions, MF as shown in Fig 9. MF is sometimes made 

less symmetric to give more importance to specific fuzzy levels as 

in [35] or it can be symmetric as shown in [39] and used here in this 

paper. The inputs to a FLC are usually E and E. Once E and E 

calculated and converted to the linguistic variables based on MF, the 

FLC output, which is typically a change in duty ratio, D of the power 

converter, can be looked up in a rule base Table 2. FLC membership 

functions for both inputs and output variables can be used as triangle-

shaped function which is easiest way to be implemented on the digital 

control system. The linguistic variables assigned to D for the different 

combinations of E and E are based on the power converter being 

used and also on the knowledge of the user.

Table 1. The operating logic used in the control switches.

Mode S1 S2 SOC

1 OFF ON SOC= SOCH

2 ON OFF SOC= SOCL

3 ON ON SOCL < SOC< SOCH

C. Boost converter Model

Boost converter model has been designed as shown in Fig 7. 

The inputs of this model are the change required in duty ratio, D, 

Radiation, and PV current, IPV. The outputs of this model are the 

PV output voltage, VPV. duty ratio, D and output current. The value 

of D is subtracted from D to get the new value of D depending on 

the following equation 

 The value of D is used to determine VPV  as shown in (2).

D(k+1)=D(k) D(k)

VPV= Vo (1-D)

(1)

(2)

where, Vo is the boost converter output voltage

PV voltage, VPV obtained from (2) and IPV used to obtain Vo. The 

output current that feeds the battery and load can be obtained from 

dividing the output power on Vo.

Fig 7. Simulink model of the boost converter used in the simulation.

Fig.9 A fuzzy system with two inputs, 1 output and 7 MFs each.

Fig 8. Simulink model of calculating E and E.

D. Model of calculating Error and its variation, E and E 

The Simulink model of calculating E and E is shown in Fig 8. The 

input values of this module are IPV and VPV. These values are used 

to calculate the power from PV array. Then the error signal can 

be calculated depending on (3). The value of E is calculated as 

shown in (4).

(3)

(4)

( )
( ) ( )
( ) ( )1

1
−−
−−

=
nVnV
npnP

nE

( ) ( ) ( )1−−= nEnEnE∆

 

NB NM NS ZE PS PM PB

Error , E 
MFs

Change of 
Error , 
MFs

NB NM NS ZE PS PM PB

NB NM NS ZE PS PM PB

Change in
Duty Ratio 

MFs

Table (2) Rules for a fuzzy system with 2-inputs and 1 output with 
7-membership functions.

E
NB NM NS ZE PS PM PB

E

NB NB NB NB NB NM NS ZE

NM NB NB NB NM NS ZE PS

NS NB NB NM NS ZE PS PM

ZE NB NM NS ZE PS PM PB

PS NM NS ZE PS PM PB PB

PM NS ZE PS PM PB PB PB

PB ZE PS PM PB PB PB PB
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These linguistic variables of input and output MFs are then 

compared to a set of pre-designed values during aggregation 

stage. The accurate choose the relation between input and output 

function determine the appropriate response of the FLC system. 

The relation between them depends on the experience of the 

system designer. These relations can be tabulated as shown in 

Table 2 [40,41]. Some researches proportionate these variables to 

only five fuzzy subset functions as in [33]. Table 2 can be translated 

into 49 fuzzy rules IF-THEN rules to describe the knowledge of 

control as follows;

III.  Simulation Results
The radiation and temperature data which used in simulation 

are from realistic hourly data of the Riyadh city of Saudi Arabia. 

These data is concentrated in narrow range of time (4sec.) which 

approves the robustness of the FLC. 500 Watts PV array is used 

in simulation. The simulation is carried out with FLC and constant 

voltage technique for the purpose of comparisons. 

These two MPPT techniques have been compared with theoretical 

MPP from PV module which can be calculated using a Matlab file. 

The load is connected with a PV array through a battery. Fig 11 

shows in the first trace the solar radiation used in the simulation. 

In the second trace of Fig 11, the output power for FLC and 

constant voltage MPPT technique compared with the theoretical 

value of MPPT. It is clear from second trace that, the power 

output with FLC is following the theoretical MPP exactly but the 

output power with constant voltage control is considerably lower 

than that associated with FLC. Moreover FLC can restrain any 

overshooting in the input or output variables. Third trace of Fig 11 

shows the value of D which is the output from FLC. This value 

can be used to modulate the value of the duty ratio. Fourth trace 

of Fig 11, shows the duty ratio of the boost converter. Fifth and 

sixth trace of Fig 11, show the error function, E and the change 

of error, E.

R25: If E is NM and E is PS then D is NS
R63: If E is PM and E is NS then D is PS
.....
R51: If E is PS and E is NB then D is NM

In the defuzzification stage, FLC output is converted from a linguistic 

variable to a numerical variable by using MF. This provides an 

analog signal which is D of the boost converter. This value is 

subtracted from previous value of D to get its new value as shown 

in (1). 

Defuzzification is for converting the fuzzy subset of control form 

inference back to values. As the plant usually required a nonfuzzy 

value of control, a defuzzification stage is needed. Defuzzificaion 

for this system is the height method. The height method is both very 

simple and very fast method. The height defuzzification method in 

a system of rules by formally given by (5):

(5)∑∑
==

⎟
⎠

⎞
⎜
⎝

⎛
=

n

k
K

m

k
k W/W*)k(cD

11
Δ

where D = change of control output

c(k)  = peak value of each output

Wk  = height of rule k.

The relation between the inputs and the output of the fuzzy 

controller can be represented as a 3-D drawing which called 

surface function, is shown in Fig 10. It is clear that the surface 

function is approximately smooth which enhance the stability of 

the fuzzy system.

Fig 10. Surface function of the proposed FLC

Fig.11 Simulation results of the propose FLC system.

Output power from PV system using FLC and constant voltage 

along with the theoretical MPPT are shown in Fig 12 for the 

purpose of comparison. It is clear from Fig 12 that the output power 

associated with FLC system follows exactly the theoretical MPPPT 

which proves the superiority of the system. 



SOLAR FUTURE 2010  BİLDİRİLER KİTABI
PROCEEDINGS BOOK

8

References
[1] T. Esram, and P. L. Chapman “ Comparison of Photovoltaic 

Array Maximum PowerPoint Tracking Techniques” IEEE 

Trans. on EC, Vol. 22, # 2, June 2007, pp. 439-449.

[2]  V. Salas, E. Olías, A. Barrado, A. Lázaro” Review of the 

maximum power point tracking algorithms for stand-alone 

photovoltaic systems” Solar Energy Materials and Solar 

Cells, Volume 90, Issue 11, 6 July 2006, PP. 1555-1578.

[3] A. Balouktsis, T. D. Karapantsios, K. Anastasiou, A. 

Antoniadis, and I. Balouktsis “Load Matching in a Direct-

Coupled Photovoltaic System-Application to Thevenin’s 

Equivalent Loads” International Journal of Photoenergy, 

Hindawi Publishing, Vol. 2006, # 27274, Pages 1–7.

[4] W. R. Anis, and H. M. B. Metwally, 1994, “Dynamic 

Performance of a Directly Coupled PV Pumping System,” 

Solar Energy, Vol. 53, No. 4, pp. 369-377.

[5] M. A. S. Masoum, H. Dehbonei, and E. F. Fuchs, “Theoretical 

and experimental analyses of photovoltaic systems with 

voltage and current-based maximum power-point tracking,” 

IEEE Trans. Energy Convers., vol. 17, no. 4, pp. 514–522, 

Dec. 2002.

[6] H.-J. Noh, D.-Y. Lee, and D.-S. Hyun, “An improved MPPT 

converter with current compensation method for small scaled 

PV-applications,” inProc. 28th Annu. Conf. Ind. Electron. 

Soc., 2002, pp. 1113–1118.

[7] K. Kobayashi, H. Matsuo, and Y. Sekine, “A novel optimum 

operating point tracker of the solar cell power supply system,” 

in Proc. 35th Annu.IEEE Power Electron. Spec. Conf., 2004, 

pp. 2147–2151.

[8] B. Bekker and H. J. Beukes, “Finding an optimal PV panel 

maximum power point tracking method” 7th AFRICON 

Conference in Africa, 2004, Vol., pp. 1125- 1129.

[9] N. Mutoh, T. Matuo, K. Okada, and M. Sakai, “Prediction-

data-based maximum – power - point-tracking method for 

photovoltaic power generation systems,” in Proc. 33rd Annu. 

IEEE Power Electron. Spec. Conf., 2002, pp. 1489–1494.

[10] S. Yuvarajan and S. Xu, “Photo-voltaic power converter with 

a simple maximum-power-point-tracker,” in Proc. 2003 Int. 

Symp. Circuits Syst., 2003, pp. III-399–III-402. 

Fig.12 The output power from PV system using FLC and constant voltage 
along with the theoretical MPPT.

[11] M. Veerachary, T. Senjyu, K. Uezato “ Voltage-Based 

Maximum Power Point Tracking Control of PV System” IEEE 

Trans. On Aerospace and Electronic Systems Vol. 38, No. 1, 

pp.262-270, Jan. 2002.

[12] Fermia, N.   Granozio, D.   Petrone, G.   Vitelli, M.  “Predictive 

& Adaptive MPPT Perturb and Observe Method”, IEEE 

Transactions on Aerospace and Electronic Systems, Vol.43, 

No.3, July 2007, PP. 934-950, 

[13] M.-L. Chiang, C.-C. Hua, and J.-R. Lin, “Direct power control 

for distributed PV power system,” in Proc. Power Convers. 

Conf., 2002, pp. 311– 315.

[14] W. Wu, N. Pongratananukul, W. Qiu, K. Rustom, T. Kasparis, 

and I. Batarseh,”DSP-based multiple peak power tracking 

for expandable power system,” Applied Power Electronics 

Conference and Exposition, 2003.

[15] Y.-T. Hsiao and C.-H. Chen, “Maximum power tracking for 

photovoltaic power system,” in Conf. Record 37th IAS Annu. 

Meeting Ind. Appl. Conf., 2002, pp. 1035–1040.

[16] Y. Jung, G. Yu, J. Choi, and J. Choi, “High-frequency DC 

link inverter for grid-connected photovoltaic system,” in Conf. 

Record Twenty-Ninth IEEE Photovoltaic Spec. Conf., 2002, 

pp. 1410–1413.

[17] S. Jain andV.Agarwal, “A newalgorithm for rapid tracking of 

approximate maximum power point in photovoltaic systems,” 

IEEE Power Electron. Lett., vol. 2, no. 1, pp. 16–19, Mar. 

2004.

[18] T. Tafticht and K. Agbossou, “Development of a MPPT 

method for photovoltaic systems,” in Canadian Conf. Elect. 

Comput. Eng., 2004, pp. 1123– 1126.

[19] N. Femia, G. Petrone, G. Spagnuolo, and M. Vitelli, 

“Optimization of perturb and observe maximum power point 

trackingmethod,” IEEE Trans. Power Electron., vol. 20, no. 4, 

pp. 963–973, Jul. 2005.

[20] P. J. Wolfs and L. Tang, “A single cell maximum power 

point tracking converter without a current sensor for high 

performance vehicle solar arrays,” in Proc. 36th Annu. IEEE 

Power Electron. Spec. Conf., 2005, pp. 165–171. 

[21] K.Kobayashi, I. Takano, andY. Sawada, “A study on a two 

stage maximum power point tracking control of a photovoltaic 

system under partially shaded insolation conditions,” in IEEE 

Power Eng. Soc. Gen.Meet., 2003, pp. 2612–2617.

[22] W. Wu, N. Pongratananukul, W. Qiu, K. Rustom, T. Kasparis, 

and I. Batarseh, “DSP-based multiple peak power tracking for 

expandable power system,” in Eighteenth Annu. IEEE Appl. 

Power Electron. Conf. Expo., 2003, pp. 525–530.

[23] Jae Ho Lee , HyunSu Bae and Bo Hyung Cho” “Advanced 

Incremental Conductance MPPT Algorithm with a Variable 

Step Size”, Power Electronics and Motion Control Conference, 

2006. EPE-PEMC 2006. 12th International at Portoroz, 

Aug.2006, pp. 603-607

[24] J. Kouta, A. El-Ali, N. Moubayed and R. Outbib “Improving the 

incremental conductance control method of a solar energy 

conversion system”

[25] Ali M. Eltamaly, H. H. El-Tamaly and P. Enjeti, “An Improved 

Maximum Power Point Tracker for Photovoltaic Energy 

Systems” 2nd Minia International Conference for Advanced 



SOLAR FUTURE 2010  BİLDİRİLER KİTABI
PROCEEDINGS BOOK

9

Trends in Engineering, (MICATE’2002) Elminia, Egypt,16-18, 

March 2002.

[26] Kimball, J.W.   Krein, P.T. “Digital Ripple Correlation Control 

for Photovoltaic Applications”, Power Electronics Specialists 

Conference, 2007. PESC 2007. IEEE, June 2007, Orlando, 

FL, pp. 1690-1694.

[27] M.Veerachary, T. Senjyu, andK.Uezato, “Maximum power 

point tracking control of IDB converter supplied PV system,” 

in IEE Proc. Elect. Power Applicat., 2001, pp. 494–502.

[28] W. Xiao and W. G. Dunford, “A modified adaptive hill climbing 

MPPT method for photovoltaic power systems,” in Proc. 35th 

Annu. IEEE Power Electron. Spec. Conf., 2004, pp. 1957–1963.

[29] Fangrui Liu   Yong Kang   Yu Zhang   Shanxu Duan  

“Comparison of P&O and hill climbing MPPT methods for grid-

connected PV converter”, 3rd IEEE Conference on Industrial 

Electronics and Applications, 2008, Singapore, ICIEA 2008, 

pp. 804-807

[30] S. Lalounia, D. Rekiouaa,*, T. Rekiouaa, E. Matagneb “ 

Fuzzy logic control of stand-alone photovoltaic system with 

battery storage” Journal of Power Sources, Vol. 193 (2009), 

pp. 899–907.

[31]  N. Ammasai Gounden, Sabitha Ann Peter, Himaja Nallandula, 

S. Krithiga “ Fuzzy logic controller with MPPT using line-

commutated inverter for three-phase grid-connected 

photovoltaic systems”, Renewable Energy Journal, Vol. 34, 

2009, pp. 909–915.

[32] Chokri Ben Salah, Maher Chaabenea, Mohsen Ben Ammara 

“Multi-criteria fuzzy algorithm for energy management of a 

domestic photovoltaic panel”, Renewable Energy, Vol. 33, 

2008, pp. 993–1001.

[33] I.H. Altasa, A.M. Sharaf” A novel maximum power fuzzy logic 

controller for photovoltaic solar energy systems” Renewable 

Energy, Vol. 33, 2008, pp.388–399.

[34] N. Khaehintung, K. Pramotung, B. Tuvirat, and P. Sirisuk, 

“RISCmicrocontroller built-in fuzzy logic controller of 

maximum power point tracking for solar-powered light-flasher 

applications,” in Proc. 30th Annu. Conf. IEEE Ind. Electron. 

Soc., 2004, pp. 2673–2678.

[35] A.D. Karlis, T.L. Kottas, and Y.S. Boutalisb,  “ A novel 

maximum power point tracking method for PV systems using 

fuzzy cognitive networks (FCN)” Electric Power Systems 

Research, Vol., No. 3-4, March 2007, pp. 315-327.

[36] M. Veerachary, T. Senjyu, and K. Uezato, “Neural-network-

based maximum-power-point tracking of coupled-inductor 

interleaved-boostconverter- supplied PV system using fuzzy 

controller,” IEEE Trans. Ind. Electron., vol. 50, no. 4, pp. 749–

758, Aug. 2003.

[37] Tom Markvart and Luis Castafier “Solar Cells: Materials, 

Manufacture and Operation”, book, Elsevier publishing co., 

ISBN-13:978-1-85617-457-1, 2005.

[38] Luis Castan˜er and Santiago Silvestre “Modelling Photovoltaic 

Systems using PSpice”, book, John Wiley & Sons Ltd, The 

Atrium, Southern Gate, Chichester, West Sussex PO19 8SQ, 

UK, ISBN 0-470-845279, 2002.

[39]  C. Larbes, S.M. Aı¨t Cheikh*, T. Obeidi, A. Zerguerras” 

Genetic algorithms optimized fuzzy logic control for the 

maximum power point tracking in photovoltaic system” 

Renewable Energy, Vol.34, 2009, pp. 2093–2100.

[40] Manoj Datta, Tomonobu Senjyu, Atsushi Yona, Toshihisa 

Funabashi, and Chul-Hwan Kim “A Fuzzy Based Control 

Method for Isolated Power Utility Connected PV-diesel 

Hybrid System to Reduce Frequency Deviation” 2nd IEEE 

International Conference on Power and Energy (PECon 08), 

December 1-3, 2008, Johor Baharu, Malaysia

[41] Yiwang Wang, Fengwen Cao “Implementation of a Novel 

Fuzzy Controller for Grid-Connected Photovoltaic System”, 

Power and Energy Engineering Conf., 2009. APPEEC 2009. 

Asia-Pacific, Wuhan, pp. 1-4.

IV.  Summary 
The generated power from the photovoltaic cell is changing with 

the operating voltage of the PV cell for each value of radiation and 

temperature. There is a maximum power point, MPP at certain 

voltage of the PV cells. Maximum power point tracker, MPPT is 

used to track this point. Simulation results reveals that, tracking the 

MPP by using the fuzzy logic control, FLC proves an exact tracking 

for the maximum power point even in highly changing weather 

conditions. Also, FLC has a very fast and accurate response for 

any fast change in the weather or load variations. FLC system 

restrains any overshooting in input or output systems and increases 

a considerable amount of the energy captured.




