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Abstract—This paper presents a grid synchronization
technique based on adaptive notch twist for SPV (Solar
Photovoltaic) system along with MPPT (Maximum Power
Point Tracking) techniques. An efficient grid synchronization
technique offers capable detection of various components of
grid signal like phase and frequency. It also acts as a
obstruction for harmonics and other turbulence in grid
signal. A reference phase signal synchronized with the grid
voltage is provided by the grid synchronization technique to
standardize the system with grid codes and power quality
standards. Hence, grid synchronization unit plays important
role for grid connected SPV systems. As the output of the PV
array is variable in nature with the meteorological
parameters like irradiance, temperature and wind etc. In
order to maintain a constant DC voltage at VSC (Voltage
Source Converter) input, MPPT control is required to track
the maximum power point from PV array. In this work, a
variable step size P & O (Perturb and Observe) MPPT
technique with DC/DC hoost converter has been used at first
stage of the system.
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l. INTRODUCTION
Electricity is one the most essential needs for dmsnin the
present. Conversion of solar energy into elecyrioibt only
improves generation of electricity but also redugeBution
due to fossil fuels. The output power of solar patepends
on solar irradiance, temperature and the load impesl As

an Inverter to convert the DC power produced by the
modules into broken current that can power lightstors,
and other loads. The modules in a PV array arellysfirst

connected in series to obtain the desired voltate;
individual strings are then connected in paratbebliow the
system to produce more current The PV array is nugdef
number of PV modules connected in series calleshthand
number of such strings connected in parallel toieagh
desired voltage and current. The PV module used
simulation study consists of series connectedqugsfalline
cells. [3]

A. PV Model

The electrical equivalent circuit model of PV catinsists of
a current source in parallel with a diode as showkig. 1
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Fig.1: Electrical Equivalent Circuit Model of PV Cell
Maximum Power Point Tracking
There are number of MPPT techniques available & th
literature to track the maximum power point. These

the load impedance is depends on application alcdc-techniques includes trouble and observe, increrhenta

converter is used for improving the concert of sganel.
The solar irradiance and temperature are dynangackl an
online algorithm which dynamically computes the king

point of the solar panel is required. The efficieativersion

conductance, constant voltage, open circuit voltasjert
circuit current, extremism seeking control and lgybetc.
Some techniques based on artificial neural netwdikszy
logic, genetic algorithms are also available in fiterature.

of solar energy is possible with Maximum Power poinvariable step size Perturb and Observe methodréaking
Tracking (MPPT) algorithm. There are various MPPhe maximum power point of solar PV array is impéetied

algorithms such as agitate and Observe,
Conductance etc. The various algorithms in MPPT thed
topology is discussed in this paper. The comparisstween
these algorithms is also given in this paper.[1]

. PV ARRAY MODELLING AND
CHARACTERISTICS

Incrementq| This work. After the application of perturbatitime output

Power is compare with the previous perturbationecpower
output. If the power increases then the incrementoitage
or current remains incessant in same directionpdiver
decreases then the variation in voltage or curireméverse
direction. This algorithm divide the dPpv/dVpv caref PV
panel into three separate zones i.e. zone 0, zane Xone 2.

The power that one module can produce is seldoraginto A fine value of tracking step size is used in zénhahile

meet requirements of a home or a business, so thiziles

zone 1 and zone 2 require a large value of stepisinrder

are linked collectively to form aarray. Most PV arrays use {0 obtain a high tracking speed. Operation of algor can
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be explained further by using flowchart given ig.F3
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Con algorithm, so it has the same recompense and
@ disadvantages.
Finally, in the slide control, the switching furati used is
againdP/dV, thus the same problems as with the In-Cond
algorithm can be expected under changing irradiatito

Seme Vioelpet) summary, the last three MPPT methods are basechen t
[ same ideology as the P&O and the InCond algorittsos,
Elpr=guikis Vel they have the same advantages and disadvantaddsill-Al
Tt e e climbing MPPT methods depend on the PV array’s &R
P characteristics, which vary with temperature and
" K"“x - irradiation, therefore these MPPT methods can béused

when the irradiation or temperature are changirggijtds
explained in [15].
Finally, the other hill-climbing MPPT methods dot rdfer
réa any improvement to the original P&O and In-Cond

T ldpplivpe®

L ARtV s algorithms.
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Fig.2: Flowchart of P&O algorithm

. Avref0, Avrefl andAvref2 represent different step sizes in
zone 0, zone 1 and zone 2 respectively, k dendies t RESIDENTIAL
iteration countAvrefO, Avrefl andAvref2 is taken as 0.1 V,
0.3 V and 0.3 V respectively [4]

DC/DC Converter

Output of PV array is highly affected by the metdogical
Parameters similar to irradiance, temperature aep% on
changing. A control technigue named as MPPT (marimu
power point tracking) is essential to continuoushck the
maximum power point of PV array. A power converigr
required to implement the MPPT control and to stppthe
There are other three techniques revised in [8] tha be
grouped with the algorithmsripple correlation control
(RCC), dP/dV or dP/dl Feedback control and slide control.
RCC uses the ripple imposed by the power convertethe
PV array to track the MPP. It correlatég/dt with di/dt or
dv/dt, to drive the power gradient to zero, which happen
when the MPP is reached. According to are posiivéhe
left of the MPP, negative to the right and zerdhat MPP.
Actually the same criteria is used by the InCongbathm
but expressed in a different form, thus it will feufthe same
problems. In fact, it has been only tested witladiation
steps, which are not 28 appropriate to test theaajyn
performance. Besides, it needs low switching fregies to
have enough ripple so the correct decisions camdme and

it is an analog technique. On the contrary, invertare
nowadays controlled digitally with DSPs, so this thoel
does not show any advantage to the P&O or In-CdRaiVv

or dP/dl Feedback control is a technique which computes tF
slope of the P-V or P-I distinctive curve and feédsack to
the controller in order to drive it to zero, asyttere zero at Fig.4: PV systemwith grid Synchronization
the MPPT. Again this is another implementation foé tn-

WWW.ijaer s.com Page | 18

Fig.3:Block diagram of grid connected PV system
[1. SIMULATION

Simulink is a software package for model, simulaad
analyze dynamical systems. It supports linear andimear
systems, modeled in uninterrupted time, sample,tionea
hybrid of the two. Since MATLAB and Stimulant are
integrated, the simulation, analyzation, and thédsren of
models are done in either environment at any péigtire 4
shows the overall simulation diagram. The simutaticodel
for MPPT is shown in Fig4 The photovoltaic modetait is
implemented with a help of MATLAB/SIMULINK
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V. RESULT AND DISCUSSION

The output of the PV array depends on temperatack
irradiation. In this paper the temperature an iaton is
designed as 280.15 degree Celsius and 200w/m2 at
orda. Output of the solar panel is 163w. The outputemnt
and voltage is 2.45 A and 20kV respectih When the
generated power from the PV array is not enough the
power from the EB is harmonized with the solar attg he
synchronized voltage and cuntevaveform. In this paper tt
output power from the solar array is considered
170W.When the load is increased above this level
remaining power is synchronized with it from the .EBe
deviation of solar alone and synchronized voltagyshowr
in the same output i.e., up to 0.02s the solar outp
connected to the load after that the synchronizedep is
connected to the load.
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Fig.6: Synchronized VoI'tage Sources convertor

The photovoltaic (PV) module is an allectrical device the
converts sunlight into electrical DC power. S-state power
electronic inverters have been used to connect Bdufes
to the AC utility grid since the early seventieheTinvertel
has two major tasks: to inject a sinusoidal curietd the
grid, and to optimize the working point of the P\bdules,
to capture the maximum amount of energy. La
Megawatt, PV systems were connected to the grithé
eighties, but the trend is now tmnnect smaller systems
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the grid, in order to overcome certain problemke Ihor-
flexible designs, mismatch losses between the Pdutes,
etc. These systems are either based on the -concept,
with multiple modules associated in series, or gingle PV
module
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