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Abstract—The use of renewable energy systems has gained a 

lot of importance in the wake of consuming conventional 

sources of energy. These unconventional sources of energy are 

virtually inexhaustible and are environment friendly. Among all 

the renewable energy technologies, solar PV has seen 

tremendous growth due to the availability of relatively efficient 

and cheap PV modules. At present, renewable energy is one of 

the features that has been used in many applications, especially 

the use of a photovoltaic (PV) panel because it provides endless, 

clean and easy to use the energy of the PV panel. The use of a 

PV panel at maximum efficiency is to extract the Maximum 

Power Point (MPP) of the PV panel. To obtain the maximum 

value, it is necessary to calculate how to keep the system 

running at the MPP. This method is called the process of 

Maximum Power Point Tracking (MPPT). 

Keywords: Solar Panel, computational efficiency, Maximum 

Power Tracking, Fuzzy Logic. 

 

I. INTRODUCTION  

Worldwide energy consumption has increased quickly due to 

world population growth. Solar energy from the sun is fruitful 

without environmental pollution. It does not consume the earth's 

resources and cause global warming. A solar panel is a device 

comprised of a number of solar cells connected series/parallel 

units which are used to convert solar energy into electricity. 

Solar panels have been used more and more each day. As the 

solar panel has been constructed, the only need is sunlight to 

create energy. The economic value of the solar panel is a 

popular choice to battle the rising cost of electricity. The solar 

energy technology has been developed for many years, but it is 

utilized today more than ever. One main reason for its rising 

usage is its renewable capability. The sun will always provide 

the Earth with more energy continuously than human being can 

consume. 

Solar energy from the sun is fruitful without environmental 

pollution. It does not consume the earth's resources and cause 

global warming. A solar panel is a device comprised of a 

number of solar cells connected series/parallel units which are 

used to convert solar energy into electricity. Solar panels have 

been used more and more each day. As the solar panel has 

been constructed, the only need is sunlight to create energy. The 

economic value of the solar panel is a popular choice to battle 

the rising cost of electricity. The solar energy technology has 

been developed for many years, but it is utilized today more 

than ever. One main reason for its rising usage is its renewable 

capability. The sun will always provide the Earth with more 

energy continuously than human being can consume. The 

MPPT method automatically finds the maximum voltage or 

maximum current of a PV module at which it will operate to 

reach the maximum power output under certain temperature and 

irradiance. To obtain good performance, numerous methods are 

proposed to be implemented in the PV system. Based on the 

control algorithm, these proposed MPPT methods can be 

categorized into conventional and intelligent methods. The 

conventional MPPT method includes perturbation and 

observation (P&O), incremental conductance (INC), voltage-

feedback methods, and so on. Fuzzy logic control (FLC), neural 

network, genetic algorithm, and so on is based on intelligent 

algorithm, thus it categorized into intelligent method. The P&O 

and INC method are commonly used in the MPPT system 

because of their simple implementation. However, the P&O 

method has two drawbacks regarding its performance. The first 

is power oscillation at the maximum power point (MPP) and the 

other one is divergence of the MPP under rapid atmospheric 

change [5, 6]. The problem of power oscillation at the MPP also 

occurs in the INC method when fast tracking of the maximum 

power is desired. The I-V and P-V characteristics of solar cell 

are changed nonlinear by radiation and temperature variation. 

Therefore, to use PV system efficiently, the operating point of 

PV system always must be operated at maximum power point. 

The performance of conventional PO and IC depends on the 

step size. So it has weakness to be selected optimal step size. 

Also, MPPT control applying PI and fuzzy control is not easy to 

expect satisfactory performance, because PI controller has fixed 

gain and fuzzy control has cumulative error by an integral 

calculus. 

Objective 

This paper proposes the Fuzzy PI MPPT control method that is 

supplementing cumulative error and activity response 

characteristic. The Fuzzy PI MPPT method proposed analyses 

control characteristics about condition of radiation changing and 

compares with conventional methods. 
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II. REVIEW WORK 

Although a variety of paintings has already been done in the 

area of Solar System. In recent years, the power system has 

been an exciting topic and there have been many grids schemes 

proposed. The demand for renewable energy has risen 

significantly over the years due to the shortage of fossil fuels. 

Also, the need for pollution-free green energy has created a 

keen interest in renewable energy sources. Solar energy is the 

most natural and sufficient renewable energy source to meet the 

rapidly increasing energy requirements [1]. The maximum 

power from the solar PV array is to be tracked for its efficient 

implementation. Many algorithms are available in the literature 

for tracking maximum power from solar panels. In this paper, 

Perturbation and Observation, the algorithm is considered due to 

its simplicity. A boost converter is used to perform the 

maximum power point tracking algorithm [2]. The output power 

generated from the solar panels is periodically and transforms 

with the irradiance level. Hence to make the system more stable, 

a battery is included in the system. A bidirectional converter is 

also used to control the power flow from and into the battery 

[3]. Since the inverter is used in a PV system, a proportional-

integral (PI) controller scheme is employed to preserve the 

output current sinusoidal and to control the power factor unity 

and to have a high dynamic appearance under rapidly changing 

atmospheric conditions. Simulation results are providing to 

verify the offered control system. 

. 

III. METHODOLOGY 

Disturbance observation (P&O) is also known as climbing 

method[7-10], its principle is that the output voltage of the 

photovoltaic system is disturbed, the output power changes of 

the system before and after disturbances are judged, and the 

system is controlled according to the principle of increasing the 

output power. Photovoltaic system controller in each control 

period use smaller step length to change the output of the 

photovoltaic array, the changing step length is a certain, the 

direction can be increased and can also be reduced, and the 

control object can be the output voltage or current of 

photovoltaic array, this process is called "disturbance"; the 

schematic diagram is shown in Figure 1,  

 
Figure 1: P&O Schemetic algorithm 

 

Assuming that the initial point power of the photovoltaic battery 

working is Pa, as the voltage increases, the operating point 

moves to Pb at the next time, at this time HP=(Pb-Pa)>0, it 

shows voltages "disturbance" is in the right direction, and can 

continue "disturbance" according to the original direction, if the 

initial point of power is Pc, use the disturbance HP=(Pd-Pc)<0 

of stated above methods, it shows voltage "disturbance" is in the 

wrong direction, at this moment, the direction of disturbance is 

changed to make the working point climb to the summit of the 

mountain from the other direction, so control repeatedly the 

change of the photovoltaic battery working point voltage, in 

order to realize that the operating point can work steadily near a 

Pmax of maximum power point in the end. Since the P&O 

algorithm has the advantages of a simple structure and easy to 

implement hardware circuit, it is widely used in maximum 

power point tracking of photovoltaic system. 

But when external conditions such as the temperature of the 

light change quickly, tracking algorithm may fail to get wrong 

tracking direction by judging 

 

Fuzzy based MPPT Control technique 

In general, there are many different implementation methods for 

solar power systems to achieve maximum power point tracking 

control. One of the most standard methods used is P&O one 

which can be easy to be implemented, but, there are some 

disadvantages, for example: power will oscillates near the 

maximum point resulting to reduce energy efficiency of solar 

panels. Here, we use the fuzzy controller method for MPPT 

instead of the simple P&O one [1-3]. The fuzzy controller not 

only can reduce the time required to track the MPPT but also 

can reduce the fluctuation of power output. A simple fuzzy 

maximum power tracking control law is proposed here only 

with three fuzzy if-then control rules to complete the maximum 

power tracking work. From PV panel power and voltage curve 

in Figure 2. 

 

Figure 2: The PV panel power and voltage curve 

One can see that the slope of PV curve can be partition into 

three parts, i.e. slope of Δp/ Δv > 0 , slope of Δp/ Δv = 0 , and 

slope of Δp /Δv < 0 . Therefore; according to the slope of PV 

located in which part, the rate of increase of Δu(k) is selected as 

one of the P, Z, or N, which denote positive, zero, and negative, 

respectively. The input of the proposed fuzzy logic controller is 

the slope / Δ Δ p v and the output is rate change in duty ratio 

Δu(k). The slope of Δp/ Δv is fuzzified into three partitions with 

triangular membership function labelled with P, Z, and N as 

shown in Figure 7(a). Similarly, the rate of increase of Δu(k) is 

also fuzzified into three partitions with triangular membership 

function labelled with P, Z, and N as shown in Figure 3. 

 

Figure 3: The membership functions of Δp/Δv and Δu 

Thus; the fuzzy maximum power tracking control rules are 

given by 

If Δ p/ Δv is P Then Δu is N 
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If Δ p/ Δv is Z Then Δu is Z 

If Δ p/ Δv is N Then Δu is P 

The rate of increase of Δp and Δu are defined as follows: 

Δ = p(k) − p(k-1) 

Δ = v(k) − v(k-1) 

The final control output is given by 

u(k) = u(k-1) +Δu(k) 
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V. EXPECTED OUTCOMES 

The fuzzy agent with two input parameters, which are E=¨P/¨V 

and its change ¨E, enhanced by an initial estimation for the MPP 

voltage VMPP using the fractional open circuit voltage 

technique leads to a good power response. This technique can 

achieves the maximum possible output power from the PV 

module (185 W) without any steady state error in a small 

searching time (10 m sec). The improvement can achieve by the 

proposed technique compared to the traditional fuzzy technique 

appears in the small searching time of the MPP by reducing the 

searching time to 20% from its traditional value. The developed 

MPPT technique shows a good response even under variable 

atmospheric conditions depending on the temperature 

adaptation of the initial estimation of VMPP and the closed loop 

advantage of the fuzzy control scheme 

 

VI. CONCLUSION  

In this proposed methodology, an MPPT technique is designed 

to control the photovoltaic system. This command takes into 

consideration the random change of the atmospheric conditions. 

The system studied included a 240 W photovoltaic panel, a DC-

DC boost converter, and a resistive load. The integral sliding 

mode control (ISMC) takes the reference voltage generated by 

the fuzzy logic and applies to convert DC, DC its duty cycle in 

order to follow the maximum power. The results of the 

simulation clearly showed the performance of this approach 

(speed of response, robustness and accuracy) to track the MPP 

under variant and non-uniform weather conditions. The fuzzy 

controller has been successfully to maintain a charged current so 

as that the battery voltage can reach to desired value, 0.1C 

charged current command and 0.01C floating charged current 

command. 
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