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Abstract -The power output of the photovoltaic (PV) cell
system depends on the two vector factors of solar irradiance
and cell temperature. A procedure for the efficient use of PV
cells is known as the Maximum Power Point Monitoring
(MPP) method using PID. This paper introduces MPPT
controllers that are traditional proportional integral derivatives
(PIDs). A circuit based MATLAB / SIMULINK model for PV
cells with 1V photovoltaic-panel curves for improvements in
cell parameters and environmental parameters (irradiance &
temperature). We boost PV device efficiency of peak power
and maximum voltage using the PID controller. According to
the results, PID controller is shown to have superior
performance compared to other MPPT algorithms.
Keywords: Photovoltaic (PV) system, Maximum powerpoint
(MPP) tracking, DC/DC converter, solar cell system.

I. INTRODUCTION

Increasing energy demand to population  growth,
industrial expansion and technology development, has ledto
exploring alternative energy sources for energygeneration.
Environmental issues with the concerns ongreenhouse effects,
global warming, depletion of naturalreserves like natural gas,
fossil fuels, coal, etc. ismotivating research to invest in
technology that cangenerate energy from renewable energy
sources.Renewable energy is energy generate from the
renewablenatural resources, such as wind, solar radiation,
rainfalltides, geothermal heat etc. The PV solar energy is
directway to convert, solar radiation into electricity and is
basedon the Photovoltaic effect.PV system technology has the
following advantages 1) Nopollution , it does not produce
carbon dioxide, 2)Nomechanical moving parts, no noise, direct
conversion ofsolar radiation into electricity and Disadvantages
1) solarenergy is somewhat more expensive to produce
thanconventional sources of energy due in part to the cost
ofmanufacturing PV cell devices and in part to the
conversion efficiencies of the equipment 2) solar power isa
variable energy source, with energy productiondependent on
the sun.A solar PV cell generates DC current from the sunlight.
The output current of a solar array depends on the
ambienttemperature,  solar insolation, the size and
configuration ofthe PV array.
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Figure.1. Block Diagram of PV Model

IJTRD | Nov - Dec 2020
Available Online@www.ijtrd.com

A. PV modules modeling

A photovoltaic PV cell can be represent by an
equivalentcircuit, shown in Fig.1.The PV cell characteristics
can beobtained using by standard equations . For simulation
anentire PV system array the model of a photovoltaic
PVmodule is developed first. The each PV system
moduleconsidered in this paper. The PV cells connected in
seriesare providing an open circuit voltage (Voc) and a
shortcircuit current (Isc).Diode PV cell is shown in Figure.2
Equation-4 showsoutput current-voltage characteristic of a
ideal PV cell in asingle diode model.
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Figure. 2. Solar cell equivalent circuit

The equation is solved by designing a program in
MATLAB, taking into account the number of solar cellswhich
has the photovoltaic panel.

Iph = (6/Gre) [Lc + Ki (T-25)] (1)
Ir=ILn (Ta/Tref1)3 X e[fb(ﬁﬁ‘v)] )
Irri= Iscn/(%) (3)

Tov =lph ~ L[exp{q (Vpv+IpvRa ) /AKT}]-1]~(Vy+IR,)/Rsh (4)

The diode voltage is Vg equal to 1.2 V for crystalline silicon <
1.7 V for amorphous silicon. Where b= Vg*q/ (A*k)PV system
is gives the output Voltage & Current that willbe vary with the
change in solar temperature and sunlrradiation. Hence to get
constant voltage at the load dutycycle of the DC-DC converter
should change with changein PV system voltage. In order to
get constant voltage atthe load MPPT Controller are design
that can control the
duty cycle of DC-DC converter.1.2.

B. Boost (DC/DC) Converter

The boost converter is also known as the step-up
converter. It can be used in the cases where the outputvoltage
more than the input voltage, essentially thefunctioning like are
versed buck converter. The practicalapplications which use a
boost type converter appear ingrid systems.

M=V V=TT =1/1-D 1.2

Where Toff is the duration that the switch is not active, D isa
duty ratio, T is the time period.
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Figure.3. Boost converter

There are two different modes of operation works a
boostconverter. The converter are based on close and open the
switch. The first mode when the switch is closed known as
charging mode, second mode when the switch is opened
known as discharging mode.

Il. MPPT ALGORITHMS

The MPPT ( maximum Power point ) is a greater
frequency DC/DC converters .They take the DC input
fromsolar panels change to higher frequency AC & convert
itback down to different DC current & voltage to
exactlymatched to system of the batteries. MPPT' operating
athigher audio frequencies usually in 30- 80 KHz range.
Theadvantage of greater frequency circuits that we can
bedesigned with higher efficiency & small components .The
conventional controller is charging discharge battery,
it simply connected the modules directly to the battery.This
forces the modules system to operate at batteryvoltage,
typically is not the ideal. The main principle of incremental
conductance method is that the derivative ofthe output power
(P), in terms of voltage (V), at the peakpower points equal to
zero (dP/dV = 0). Therefore, fromthe equation P=1.V, the
following equation is obtain;

dP dI

=V t1=0 (attheMPP) -

at the MPP, the opposite of theinstantaneous conductance of
PV array system on the left side of the equation equals to the
increment al conductance on the right hand side. Thus, the
derivative of the pointsshould be greater than zero on the left
of the MPP while,less than zero on the right side:

f £-po (ﬂ = l),then MPP is reached. 2.3
dv dv V.

If E <0 (ﬂ < - l) ,then decrease Vref. 2.4
v %

it Lo (ﬂ > — l) ,then increase Vref. 2.5
dv dv V.

I11. PID CONTROLLER

A PID (proportional-integral-derivative) controller is acontrol
loop feedback mechanism. Feedback mechanismmainly used
in industrial control systems. The PIDcontroller attempts to
correct the error between a desiredsetpoint& a measured
process variable by calculating &then output of a corrective
action that can adjust theprocess according. As the PID
controller involvescalculation three different (separate)
parameters,Proportional (P), Derivative(D) and the Integral (I)

IJTRD | Nov - Dec 2020
Available Online@www.ijtrd.com

values.The Proportional (P) value is determing the reaction
tocurrent error, the Derivative (D) value is determing reaction
based on the rate at which the error has beenchanged and the
Integral (1) value determines thereaction based on the sum of
the recent errors. The addthis three actions are used to
adjusting the process via a
control elements. We are using PID controller for improvethe
performance of the voltage and peak power. PIDcontroller gain
change the value of the output will changebut after a fixed gain
the value cannot be change.

u(t) = Kp e()+ Ki f e(t) dt +Ka = (£)

IV. RESULTS

The PV system the value of the peak power, current andpeak
voltage are getting increase by control to the gain ofPID
controller. Results are showing to the difference inbetween
existing design and proposed design. For theimproved
performance the PID controller is using.
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Fig 5-(a)-(e) figures shows various waveforms for current
voltage and power from different sections.

CONCLUSION

The PV cell-generate DC current from the sunlight. Thesolar
array is generated by connecting individual solarcells system
together. The output current is a solar arraydepends on the
ambient temperature, solar insolation, the size and
configuration of the PV array. In general, thelarger area PV
panels will produce more energy, andsmaller PV panels
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produce less energy. From the simulation result, the PID
controller has shown the better performance than other MPPT
techniques. In the paper, we apply PID controller is improving
the performance of the output power. When we do not apply
PID controller the output power is getting 66.45 W. It gets
improved when we apply the PID controller and getting the
output power is 79.24 W. For further improve the performance
of PV system we can apply Neural network which can further
improved the performance of output power. After apply neural
network controller the results of
the current, voltages and power get improved.

References

[1] Zhu Y, Shi X, Dan Y, Li P, Liu W, Wei D, et
Application ofPSO algorithm in global MPPT for PV
array.CSEE 2012;32:42-8.64

[2] Mellit A, Rezzouk H, Messai A, Medjahed B. FPGA-
basedreal time implementation of MPPT-controller
forphotovoltaic systems.2011;36: 1652-61.

[3] M. Miyatake, M. Veerachary, F. Toriumi, N. Fujii and
H.Ko, "Maximum Power Point Tracking of
MultiplePhotovoltaic Arrays: A PSO Approach,”
Aerospace andElectronic Systems, IEEE Transactions
on, vol. 47, pp. 367,january, 2011.

[4] N. Fermia, D. Granozio, G. Petrone and M. Vitelli,
"Predictive Adaptive MPPT Perturb and Observe
Method,"Aerospace and Electronic Systems, IEEE
Transactions on,vol. 43, pp. 934, july, 2007.

[5] LK Dwivedi, P.Yadav, Dr. R.K. Saket “MATLAB
basedmodelling and maximum power point tracking
(MPPT)method for photovoltaic system under partial
shadingconditions >’ IRJET vol. 3, iss. 7, 2016

[6] D.F. Dunster, Semiconductors for Engineers.
BusinessBooks, .
[7] World Energy Council ., "Renewable energy

resourcesA guide to the future,” Kogan Page,

[8] N. Femia, G. Petrone, G. Spagnuolo and M.
Vitelli,"Optimization of perturb and observe maximum
powerpoint tracking method," Power Electronics, IEEE
Transactions on, vol. 20, pp. 963, july, 2005.

[9] Jun Qi, Youbing Zhang*, Yi Chen College of

Information Engineering, Zhejiang University of

Technology, Hangzhou310023, China, Renewable

Energy 66 (2014) 337-345

Kakosimos PE, Kladas AG. Implementation of

photovoltaic array MPPT through fixed step predictive

control technique. Renew Energy 2011;36:2508-14.

Patel H, Agarwal V. Maximum power point tracking

scheme for PV systems operating under partially

shaded conditions. IEEE Trans |Ind Electron
2008;55:1689-98.

Ji Y-H, Jung D-Y, Kim J-G, Kim J-H, Lee T-W, Won

C-Y. Areal maximum power point tracking method

formismatching compensation in PV array under

partiallyshaded conditions. IEEE Trans Power Electron
2011;26:1001-9.

LK Dwivedi, V. singh, A. Pareek, P. Yadav

“MATLAB/SIMULINK based study of series- parallel

connected photovoltaic system under partial shaded

condition ’IRJET vol. 3, iss. 10, 2016

R.Ramaprabha and B.L. Mathur, "Characteristics

ofsolar PV array under partial shaded conditions,” in

TENCON 2008 - 2008 IEEE Region 10 Conference,

2008

[10]

[11]

[12]

[13]

[14]

45



International Journal of Trend in Research and Development, Volume 7(6), ISSN: 2394-
9333
www.ijtrd.com

IJTRD | Nov - Dec 2020
Available Online@www.ijtrd.com 46



