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Abstract

The power demand is quickly rising day by day and however, the available industrial sector needs the demand
for power high. Therefore, different loads and different output sources can be employed between supply and
demand. This approach intends to assess the current condition need for power quality, without distortion, and
Bus interface management with fully integrated PV-based MPPT (Maximum power point tracking) and Wind-
based rotor winding induction generator. Solar energy is directly converted into electrical energy using a
Photovoltaic (PV) system. The PV cell is the fundamental component of a PV array and can be created by
grouping cells and the voltage and current that are accessible at a PV device's contacts. In solar PV, the
MPPT technique and boost converter are used to maximize the buck or boost and feed it to the single-phase
Pulse Width Modulation (PWM) to the inverter. The rectifier circuit rectifies the AC input source and is
connected through the controller; simultaneously, the DC-DC converter converts the DC input and bucks or
boosts up the from the input sources. The voltage source inverter is combined with shunt active power filter
functionality, which is further used to interface the DC-shunted wind-solar hybrid model to the grid. A voltage
source inverter has more efficiency and both different input sources are connected via a DC bus. In this
method, both DC and AC output loads are connected, managing the desired output voltage with efficient and
better output results, and analyzing the total harmonics distortion method using Mat-lab simulation.
Keywords: Buck-Boost Converter, Renewable Energy Source, Mat-Lab, Wind Turbine, Photovoltaic Cell.

1. Introduction

These days, it's typical to use renewable energy
sources (RES) in combination, such solar and wind
energy. This will eventually lead to a reduction in the
burning of fossil fuels. In addition, RES have a
positive impact on the environment since they don't
pollute land or water, or emit Carbon Dioxide (CO2)
or greenhouse gases into the atmosphere when they
create power. It is a specific type of hybrid energy
system that combines a wind turbine and a solar
array. The solar panels' output would peak in the
summer, but the wind turbine’s production would rise
throughout the winter. The ideal option to use various
renewable energy sources in addition to the local
renewable energy resource that is already accessible
is through a hybrid solar photovoltaic wind power
system. Extracting the wind turbine's greatest useable

output at any given time is the main objective of a
wind energy conversion system (WECS). To
maintain the electrical generator running at the
wind turbine's maximum power, is achieved by
loading it in accordance with wind speed. Back-to-
back three-phase converter topologies are utilized
for medium- and high-power wind energy
applications in order to provide reactive and active
power control as well as electricity transfer from
the wind turbine to the grid. A diode bridge
rectifies the electric generator's three-phase output
voltage, and a DC-DC converter regulates the
generator's output power. If power is sent to the
nearby grid by an inverter linked to the boost
converter's output voltage bus, a conventional
boost converter can be used for this purpose.
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Uncontrolled rectification produces a relatively
considerable electromagnetic torque ripple, which
might have a negative effect on wind turbine
reliability. A thoughtful control strategy or the use of
a specifically created "multi-pulse autotransformer
rectifier" in place of the diode bridge may be useful
to solve this problem. Because the shaft and rotor
conduct well, they filter out the electromagnetic
torque ripple, resulting in a permanent magnet
generator with a high number of pole pairs that have
a mechanical torque ripple amplitude of less than 1%
of the turbine's rated torque. Since there may be a lot
fewer storage cells connected in series in small power
WECSs with energy storage components
(supercapacitors and/or batteries), the use of step-
down converter topologies is more practical in these
systems. The best options for this application are
hybrid DC-DC converters [1]. Unidirectional or
bidirectional operation will be made possible by new
topologies with high or extremely high voltage
conversion ratios that combine passive or active
switched-inductor or switched-capacitor cells with
conventional simple converters (such as buck, boost,
Cuk, or Sepic).
2. Problem Statement

Particularly wind, but also solar, need ludicrously
vast areas of land, disturb animal habitats, obliterate
tens of thousands of birds and bats, and ruin natural
vistas. Lands all across the world have been defaced
by material extraction for these technologies. It is
becoming more difficult to dispose of hazardous solar
panels and large turbine blades. The physical
environment that they occasionally disturb, in
addition to their potential for noise and unsightliness,
are among the disadvantages of wind turbines. Wind
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power is intermittent, like solar power, which
means that the weather affects the performance of
wind turbines, which limits their ability to produce
energy continuously.

3. Objective
To establish an extensive framework for
encouraging the installation of massive grid-
connected hybrid wind-solar photovoltaic (PV)
systems to maximize the use of available land and
transmission infrastructure. Improve grid stability
and reduce unpredictability in the production of
renewable  energy. Encourage innovative
innovations in wind and solar PV plant operation,
including new technology, approaches, and
workarounds [2].

4. Materials and Method

4.1.Existing Method
Significant changes in the input DC voltage can be
handled by the suggested impedance source
inverter. A single-stage power electronic converter
that can increase the DC voltage to an enormous
degree is the Z-source inverter (ZSI). This type of
inverter is commonly utilized in solar photovoltaic
systems due to its capacity for notable DC voltage
fluctuations. The ability to perform simultaneous
inversion and boosting without overrating the
inverter is the main draw of this type of inverter
design. This solution's single-stage conversion and
processing make it highly efficient. A new
modulation in the Modified Power Ratio Variable
Step (MPVRS) technique is described along with a
novel modified QZSI architecture to lower
common-mode leakage current, which is normally
present in transformers that are not separated and
feed utility grids

Quasi Z-Source
Inverter

B Filter

Load

Figure 1 Proposed Block Diagram
|

OPEN aAccsss IRIAEM

1028


about:blank

International Research Journal on Advanced Engineering
and Management
https://goldncloudpublications.com

e ISSN: 2584-2854
Volume: 02

Issue: 04 April 2024
Page No: 1027-1038

{ \RJAEM }
o ——

i/ _éi i}

i https://doi.org/10.47392/IRIAEM.2024.0137

4.1.1. Existing Block Diagram Explanation
PV, battery, and Dual active bridge converter are
used in hybrid battery energy storage systems when a
source of power can flow in both directions. In this
method, both buck and boost converter modes are
available for operation with a dual active bridge DC
to DC converter. The step-down model known as
"buck mode" occurs when the voltage at the receiving
end drops below the supply end's voltage. In the step-

Rotor Winding
Induction Generator

up model known as "boost mode," the voltage at
the receiving end rises above the voltage at the
supply end. In a hybrid energy storage system, the
switches' triggering pulse is generated via pulse
width modulation or PWM. Based on the soft-
switching method the system transfers the energy
in both directions this converter is similar to a
bidirectional DC-DC converter works with
efficiency and improved power quality.
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Figure 2 Block Diagram of Hybrid Renewable Energy Source Based on Proposed Method

4.2.Proposed Method
By using the photovoltaic effect, a semiconductor
known as a photovoltaic cell transforms light into
electrical energy. Photovoltaic systems where
batteries serve as the individual form of energy
storage and where voltage variations are caused
uniquely by battery charging. a Maximum Power
Point Tracker (MPPT) and DC-to-DC converter that
improves the compatibility of a solar array with a
utility grid or battery bank. An essential part of a
distributed generation (DG) system that connects the
renewable energy source to the grid and distributes
the electricity generated is the voltage source
inverter. The RES (Renewable Energy Source) could
be an AC source or a DC source connected to a DC
link via a rectifier. While battery packs and
photovoltaic energy sources frequently produce
power at very low DC voltage, variable-speed wind
turbines frequently produce electricity at variable AC
voltage [4].
4.2.1. Block Diagram Explanation

The contemporary equivalent of a windmill is a wind
turbine. To put it simply, they generate energy using

the force of the wind. Although large wind turbines
are the most noticeable, you may also purchase a
small wind turbine for personal use, such as to
power a boat or caravan. A shaft, a nacelle (a
housing next to the blades), and a set of blades
make up each of these turbines. The wind, even a
slight breeze, releases kinetic energy and rotates
the blades. As a result, the nacelle's shaft also
rotates, and an internal generator converts the
kinetic energy of the spinning blades into electrical
energy.
4.2.2.Rotor Winding Induction Generator

The variable resistor of this generator may be
adjusted. Providing acceleration is possible
because rotor resistance modifies the generator's
speed characteristics. A converter with a diode
bridge and an IGBT chopper is used to change the
rotor resistance. Sped up to 10% of sync speed in
most cases. The rotor begins to spin when wind
blows across the blades, lifting and rotating them.
Two or three blades are seen on most turbines.
Rotor: The hub and blades comprise the rotor.
Low-Speed Shaft: With a rotational speed of thirty
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to sixty revolutions per minute, the low-speed shaft
revolves. Gear Box: It runs on quickly rotating
generators. Pitch System; In order to regulate the
rotor speed and stop the rotor from rotating in winds
that are either too high or too low to produce
electricity, this device pitches, or rotates, the blades
away from the wind. The brake stops the rotor either
physically, electronically, or hydraulically in an
emergency. In order to properly orient the turbine
with respect to the wind, the wind vane measures the
direction of the wind and communicates with the yaw
drive. Yaw Path; by rotating the rotor in response to
a change in wind direction, it enables the system to
withstand the wind. Powers the yaw drive is the yaw
motor. Tower; is constructed of steel lattice, concrete,
or tubular steel. The gearbox, low- and high-speed
shafts, the generator, controller, and brake are all
located in the nacelle, which is atop the tower.
Blades; Lifts and rotates when the wind is blown over
them, causing the rotor to spin. The majority of
turbines feature two or three blades on their rotor,
which is made up of the hub and blades. Low-Speed
Shaft; Gear Box; rotates the low-speed shaft at a
speed of roughly 30 to 60 rpm. It works for generators
with high rotational speed, Blades: When wind blows
across them, they lift and rotate, spinning the rotor.
The majority of turbines feature two or three blades
on their rotor, which is made up of the hub and blades.
Low-Speed Shaft; Gear Box; It is compatible with
generators that have high rotational speeds; turns the
low-speed shaft at roughly 30 to 60 rpm [5-6].

Turbine
Wound rotor
Gearbox generator Transformer
X O=—="0-0
w Reactive power
compensator

Firing
+@' unit
External B6 IGBT
resistor /| bridge

Slip
controller
Figure 4 Block Diagram of RWIG

4.2.3.Rectifier

An electrical device known as a rectifier
transforms an alternating current into a direct
current by means of one or more P-N junction
diodes. Comparable to a single-way valve, a diode
only permits one direction of electrical flow. A
rectifier can be physically represented by several
different types of switches made of silicon-based
semiconductors, comprising solid-state diodes,
mercury-arc valves, silicon-controlled rectifiers,
vacuum tube diodes, and a variety of other
switches. Using four rectification diodes, the full
wave rectifier transforms the two halves of each
waveform cycle into a pulsing DC signal. The last
power diodes lecture covered the use of smoothing
capacitors across the load resistance as a way to
lessen ripple or voltage fluctuations on a direct DC
voltage.

& Blade
Hub
- [ s
Yaw @
Drive =Tower
Control | nad
Transformer
Fouadation =) Wind @ Wind I(;rid
Power Power
Output to Grid oV
Figure 3 Block Diagram of a Wind Turbine Figure 5 Circuit Diagram of RWIG
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4.2.4.DC-DC (Buck-Boost Converter)

Buck-boost boost converters are used to produce a
regulated DC output when a power source delivers a
voltage that is either above or below the regulated
output voltage. Despite combining components of
both buck and boost converters, buck-boost converter
circuits often have a bigger physical footprint than
either option. A condensed representation of the
current flow through a buck-boost converter during a
switching event is shown in the circuit design below.
In its on state, the input voltage source is connected
directly to the inductor (L), which is the basic
working concept of the buck-boost converter. L's
energy levels increase as a result. The output load is
now receiving electricity from the capacitor. The
output voltage of a buck-boost converter is polarity-
opposite to the input and can fluctuate continuously
between 0 and (for a perfect converter), which are the
key differences between buck-boost converters and
buck and boost converters. The output voltage ranges
for boost and buck converters are to and 0 to,
respectively.

Sy
oo

)
NP
4

Current Flow, S, closed
—- Current Flow, S; open

Figure 6 Block diagram DC-DC Buck-Boost
Converter

4.25.MPPT  Techniques: Hill
Method - Perturb and Observe
Maximum power point tracking, or MPPT, is an
algorithm used in photovoltaic (PV) inverters to
maintain the PV system's performance at, or very
close to, the peak power point of the PV panels under
different conditions, such as changing solar
irradiation, temperature, and load. Perturb & Observe
is the simplest method (P&O). To detect the voltage
of the PV array, we only need a voltage sensor, which
makes implementation simple and inexpensive.
Although the temporal complexity of this method is
quite modest, as it approaches the MPP, it continues

Climbing

Ol oL T

to disturb in both directions. This indicates that the
algorithm is almost at the MPP, and at this point
we can either set an appropriate error limit or use a
wait function, which adds time complexity to the
method. However, the approach perceives the
sudden change in irradiation level as a
perturbation-induced change in MPP rather than
accounting for it, which causes the incorrect MPPT
to be estimated. By applying the incremental
conductance approach, we may avoid this issue
[7].
4.2.6.Photovoltaic (PV)

Two or more semiconductor layers, one with a
positive charge and the other with a negative
charge, are what make up a photovoltaic cell.
When photons, which are tiny packets of energy,
from the sun strike a cell, they can be absorbed,
transmitted, or reflected. Photon energy is
transformed into an electron in one of the cell's
atoms when it is absorbed by the negative layer of
the photovoltaic cell. The electron breaks out from
its outer shell when the atom's energy level rises.
The released electron naturally migrates to the
positive layer, creating a potential difference
between the positive and negative layers. Two or
more semiconductor layers, one with a positive
charge and the other with a negative charge, are
what make up a photovoltaic cell. When photons,
which are tiny packets of energy, from the sun
strike a cell, they can be absorbed, transmitted, or
reflected. Photon energy is transformed into an
electron in one of the cell's atoms when it is
absorbed by the negative layer of the photovoltaic
cell. The electron breaks out from its outer shell
when the atom's energy level rises. The released
electron naturally migrates to the positive layer,
creating a potential difference between the positive
and negative layers. One solar cell may produce
between one and two W of direct current and
electricity. When it comes to crystalline silicon
solar cells, the output power typically ranges from
1.5Wpto 3.5 A, with Voc of 0.6 V. To create a PV
module, the solar cells are practically joined in
parallel and series configurations. Solar cells can
be connected in parallel to boost the current output
of a PV module in an outdoor environment where
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sun irradiation directly influences that output. The
temperature of a solar cell affects its voltage more so
than solar energy. The temperature of a solar cell
affects its voltage more so than solar energy. The
modules may produce power outputs ranging from 5
to 240 W and are available in a variety of sizes.
Large-scale solar power generation is achieved by
connecting the solar modules to form a solar array.
Photovoltaic technology is the process of creating
power only from light. This is commonly
accomplished by shining light on a layer (or layer
stack) of specifically designed light-sensitive
material that has been integrated into an electric
circuit that permits the energy to be used or connected
to detect the energy. As the sun is the main source of
light, using photovoltaics to generate power from
sunlight is a practical use. The terms solar
photovoltaics (Solar PV), solar energy, and solar
electric technologies are the outcomes. These days,
Specific individuals may refer to "Solar
Photovoltaics” as "Solar" or "Solar Energy" in
specific circumstances [8].

S
Sunlight a O
. + +
\ -I- sk
L

- L

I /
0

Figure 7 PV Cell Equivalent Circuit
4.2.7.Voltage Source Inverter
A power conversion circuit is described as a circuit
that transforms power from direct current (DC) to the
appropriate voltage and frequency of alternate current
(AC). In power electronics, this kind of circuit is
referred to as an inverter. They are utilised in many
different applications, such as UPS, induction
heating, HVDC transmission lines, and adjustable-
speed AC drives. It is termed thus because it serves
the opposite function of an AC-to-DC converter.
Voltage source inverters and current source inverters

are the two main categories of inverters. The DC
form of voltage is converted to the AC form by a
voltage source inverter, and the DC form of current
is converted to the AC form by a current source
inverter. In this scenario, when it comes to the DC
voltage source, the input terminal has a stiff DC
source. Another name for the current source
inverter is the current fed inverter. A subgroup of
inverter circuits called voltage source inverters, or
VSils for short, convert a DC input voltage to its
AC counterpart at the output. Due to the DC
source's input impedance being low or non-
existent, it is sometimes referred to as an inverter
fed by voltage (VFI). One of the most basic forms
of DC voltage source in voltage sensing inverters
(VSIls) is thought to be a series and parallel
configuration of several cells. Nonetheless,
photovoltaic cells are also frequently used as a DC
power source. The AC signal must first be
converted into a DC signal before being sent to the
inverter, which will then produce the voltage
needed to convert the DC signal to an AC signal,
when an AC supply source is used as the circuit's
primary power source.

+Sl i_l s3 83 _ﬁn
sl

AC OUTPUTS
Rl Ll . :
R2 L : )
s2 —‘SZ-‘—H 56 PEJTLRJ - /\
; y Pt ¥
S v

1]

Figure 8 Voltage Source Inverter

4.3.Software Description
This phase will discuss the proposed system, which
is implemented using the Mat Lab Simulink model.
Using the appropriate components included in the
Mat Lab Simulink, the simulation circuit has been
created in Mat Lab software to provide the required
result. A detailed description of this simulation
circuit is provided below [9].

4.3.1. MAT LAB Software Description
Programming, computation, and visualisation are
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all combined in the high-performance technical
computing language MATLAB in an intuitive
environment where problems and answers are
expressed using standard mathematical notation.
Since it's a prototype environment, its main focus is
on making development easier by providing
interactive debugging, linguistic flexibility, and other
conveniences that aren't found in languages like
FORTRAN and C that are performance-oriented.
There are methods to make Mat lab faster even
though it might not be as quick as C right now. We
wish to reduce the overall amount of time spent
creating, testing, executing, and getting outcomes.
The fundamental data element of this interactive
system is an array, which doesn't need to be
dimensioned. It allows you to tackle a wide range of
technical computing problems, especially those
involving matrix and vector formulations, in a
fraction of the time it would take to Create a
programme using a scalar language such as
FORTRAN or C. The term "MATLAB?" refers to the
matrix laboratory. MATLAB's original goal was to
facilitate the easy access to matrix software created
by the LINPACK and EISPACK projects. The most
recent advancements in matrix calculating software
are now included in MATLAB engines through the
integration of the LAPACK and BLAS libraries.
Over the years, it has evolved in response to several
users' comments. It is a common teaching tool used
in university settings for maths, physics, and
engineering courses at all levels. The industry
standard tool for extremely productive research,
development, and analysis is MATLAB. Toolboxes
are a family of add-on, application-specific solutions.
Toolboxes are essential for the majority of MATLAB
users since they let you learn and use specialised
technologies. A toolbox is a large collection of M-
files (MATLAB routines) that improve the
MATLAB environment to handle particular issue
classes. Applications like as simulation, wavelets,
fuzzy logic, neural networks, control systems, and
signal processing can all benefit from the addition of
toolboxes.
4.3.2. How the MAT LAB works?

THE SPEAKER: MATLAB is a high-level
matrix/array language including control flow

instructions, functions, data  structures,
input/output, and object-oriented programming
features. Both "programming in the small" and
"puilding large programmes slowly" are made
possible by it. Moreover, "programming in the
large™ can be used to develop intricate application
programmes meant for repurposing.

PICTURES: MATLAB provides rich graphing
capabilities for vectors and matrices, along with
the ability to annotate and publish these graphs. It
contains sophisticated features for two- and three-
dimensional data visualisation, presentation
graphics, animation, and picture processing.
Additionally, it contains low-level tools that enable
you to fully modify the appearance of graphics and
build entire graphical user interfaces for your
MATLAB programmes.

INTERNAL TEXTURES: Create C and
FORTRAN applications that use the external
interfaces library to interface with MATLAB. It
has the ability to read and write MAT files as well
as call MATLAB as a computational engine and
call MATLAB routines (dynamic linking).
PRE-ALLOCATION OF ARRAYS: Rows and
columns can be dynamically enhanced using Mat
Lab's matrix variables. For instance, in this case, a
=2a=2>>a(26)=1a=20000000001.
The matrix is automatically resized by Mat Lab. A
greater reallocation of the matrix data memory
must occur inside. Resizing a matrix repeatedly,
such as in a loop, might result in a considerable
overhead. Use the zeroes command to pre-allocate
the matrix in order to prevent frequent
reallocations.

QUICK ACCELERATION: The Just-In-Time
(JIT) Accelerator is a feature of Mat lab 6.5 (R13)
and later that helps speed up M-functions,
especially those that use loops. A little bit of
knowledge about the accelerator will help you get
better results. By default, the JIT Accelerator is
turned on. In the console, type \ feature to turn it
off and \ feature to turn it back on. Only a portion
of the Mat lab language is supported for
acceleration as of Mat lab R2008b. When
acceleration  processing comes across an
unsupported feature, it reverts to the non-
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accelerated assessment. When substantial contiguous
sections of code are supported, acceleration works
best.
TYPES OF DATA: Code optimization for
acceleration necessitates the use of specific data
types: double (for real and complex), char, logical,
int832, and uint832. Permissible  constructs
encompass structs, cells, class definitions, and
function handles; however, sparse arrays lack
acceleration support.
ARRAY SHAPE DETAILS: Any size array shape
with three or fewer dimensions can be used.
Acceleration is interrupted when an array's form or
data type changes. A few special cases involving 4D
arrays are expedited.
PURPOSE CALLS: Accelerated calls are made to
M-functions and built-in functions. Acceleration is
interrupted when Java and MEX routines are called.
For information on in-lining simple functions, see
page 14.
FINANCIALS AND OPENINGS: When the
conditional phrase results in a scalar, you can employ
conditional expressions (if, else if) and basic switch
statements. For optimal performance, choose loop
structures such as for k = a:b, for k = a:b:c, and while
loops, provided that all enclosed code is supported.
ON-SITE COMPUTING: The element-wise
operators (+. *, etc.) and certain other functions can
be computed in place; they were introduced in Mat
lab 7.3 (R2006b). For example, an internal
computation such as x = 5*sort (x."2 + 1) can be
performed without the need for temporary storage to
accumulate the result. If one of the input arguments
and the output argument of the M-function match, the
M-function can also be computed in-place.
x =my fun(x); x = 5*sort (x."2 + 1); Function x = my
fun(x)
Return; Execute both the in-place operation and its
corresponding function within an M-function to
ensure proper functionality in order for in-place
computation to be enabled. As of right now, MEX
functions do not support in-place calculation.

5. Multithreaded Computation
Multithreaded computation for multi-core and multi-
processor machines was introduced by Mat lab
(R2017a). Utilizing multithreaded processing

enhances the speed of various per-element
functions (e.g., ”, sin, exp) and several linear
algebra functions found in the BLAS library.
Choose File to make it active. Preferences!
Officer!  Choose  "Enable  multithreaded
processing” and multithreading.” The Parallel
Computing Toolbox allows you even more control
over parallel computing.

5.1. Desktop  Tools and

Environment

The tools and resources in this section of
MATLAB are designed to assist you in using and
optimising your use of MATLAB functions and
files. Graphical user interfaces are found in several
of these tools. A code analyser, an editor, a
debugger, a workspace, file browsers, MATLAB
desktop and Command Window, and other tools
are all included [10].

6. Simulink Description

6.1. Simulink
Simulink, a Model-Based Design and multi-
domain simulation platform, supports continuous
testing, verification of embedded systems,
automatic code generation, and system-level
design. Its features include a graphical editor,
customizable block libraries, and solver options for
modeling and simulating dynamic systems.
Because of its integration with MATLAB, you
may export simulation results to MATLAB for
additional analysis and embed MATLAB
algorithms into models. to mimic a system's
dynamic behaviour after modelling it. You may
develop more sophisticated models using the same
fundamental methods that you used to create the
simple model in this article.

6.2. Modelling
To use block diagrams to represent physical
systems and algorithms. Both linear and nonlinear
systems can be modelled, taking into account
actual occurrences such hard stops, gear slippage,
and friction. You can construct models with the aid
of an extensive library of prefabricated blocks. The
Simulink Editor is used to add blocks from the
library to your model. Use signal lines to join
blocks in the editor to create mathematical links
between the various parts of the system. To further

Development

OPEN aAccsss IRIAEM

1034


about:blank

International Research Journal on Advanced Engineering
and Management
https://goldncloudpublications.com

e ISSN: 2584-2854
Volume: 02

Issue: 04 April 2024
Page No: 1027-1038

{ \RJAEM }
o ——

L= B

i https://doi.org/10.47392/IRIAEM.2024.0137

personalise how users interact with the model, you
may also add masks and improve the model's
appearance. You can create hierarchical models by
dividing blocks into groups called subsystems. With
this method, you may create discrete parts that
accurately represent your actual system and model
how those parts interact.

6.3. Block Libraries
The primary building blocks in Simulink are called
blocks, and you may explore and search the block
libraries using the Library Browser. Once the desired
block has been located, incorporate it into your
model.

6.4. Simulation
Leverage interactive simulation in your system to
observe outcomes on graphical displays and scopes.
Simulink provides a choice of fixed-step and
variable-step solvers for modeling continuous,
discrete, and mixed-signal systems. Integration
algorithms that calculate system dynamics over time
are called solvers. You may use Execute unattended
batch simulations of your Simulink models
seamlessly with MATLAB commands, thanks to the
integrated Simulink and MATLAB functionalities.
This article demonstrates how to use Simulink®
software to simulate a dynamic system and then
utilise the simulation findings to refine the model.
Once the model is ready for simulation, measured
system data and room temperature can be entered
using an interface.

6.5. Performance
A Simulink model with excellent performance
compiles and simulates rapidly. You can accelerate
the model simulation by using the methods Simulink
offers. Use Performance Advisor as a starting point
for enhancing simulation performance. Performance
Advisor looks for factors that could be causing your
simulations to run more slowly. To handle these
conditions, the tool can automatically modify your
model; alternatively, you can manually examine and
implement proposed adjustments. Performance
Advisor can examine your model to find settings and
conditions that can cause the simulation to run more
slowly. It can suggest how to model Controllers,
apply them automatically, and let you use accelerator
mode for simulations. To accelerate simulation

without altering the model itself, use the
Accelerator and Rapid Accelerator modes. Utilise
some of these manual techniques to expedite the
simulation process for your models.
6.6. Component-Based Modeling
Modular design and modelling based on
components. Your model can be divided into
design components, and each component can then
be separately modelled, simulated, and verified.
Individual parts can be saved as standalone models
or as subsystems in a library. After then, team
members can work concurrently on those
components. Large modelling projects can be
managed with Simulink Projects by employing
source control, maintaining and sharing files and
settings, and locating necessary files. A
subassembly, unit-level object, or portion of your
design that you can work on without requiring the
higher-level model parts is called a component.
Organising your model into components is the
process of componentization. Organisations that
create big Simulink models with numerous
functional components might profit greatly from
componentization.  Tools  for  converting
subsystems to model referencing are available in
Simulink. Switching from subsystems to model
referencing can include multiple steps due to the
differences between the two. The majority of
photographs on the Internet are JPEG files, which
are produced using one of the most popular image
compression formats. If you have saved an image,
its format can typically be determined by looking
at the suffix. For instance, a JPEG file with the
name myimage.jpg is saved, and as we will see in
a later section, this format can be loaded into Mat
lab [12].
6.7. Modeling Guidelines

Using Model-Based Design with Math Works
products, these modelling guidelines assist you in
creating models and producing code. Your models'
readability, consistency, and clarity can all be
enhanced by following these recommendations.
You may also find model settings, blocks, and
block parameters that influence code production or
simulation behaviour by using the
recommendations. The table provides a summary
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of the high-integrity principles together with the
related Model Advisor checks. Automation of the
guideline checking process is not feasible for
guidelines without Model Advisor inspections. rules
in the absence of a matching a model.

6.8. Block Creation

Leverage Simulink's built-in modeling functionality
to create custom blocks and integrate them into the
Simulink Library Browser. Custom blocks can be
generated from a MATLAB function, enhancing
flexibility and functionality. You can define custom
functionality using the MATLAB language by using
function blocks in MATLAB. A decent place to start
is with these blocks [13].

e The custom functionality is modelled using an
existing MATLAB function. It is simpler to
model custom functionality with a MATLAB
function than with a Simulink block diagram.

e Including C, C++, or FORTRAN code and
masking a subsystem among other blocks
represent continuous or discrete dynamic states
not covered by custom functionality.

7. Result and Discussion

With the use of Simulink/MATLAB, this circuit aims
to connect systems that can provide the greatest
power for single-phase loads, as well as systems for
solar PV power generation and wind turbine
generation. The results of the simulation demonstrate
that sustainability, efficiency, dependability, and
stability are the design goals of the hybrid power
system. A wind turbine powered by a renewable
energy source and a solar PV generator are utilised to
generate the highest voltage possible.

Figure 9 MATLAB Simulation Output
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Figure 10 Single Phase Output Waveform
Five parameters are gathered by the solar
photovoltaic  module,  which  runs in
MATLAB/Simulink: shunt resistance, series
parameters, inverse photovoltaic saturation, and
flow continuation [14]. Figure 9 displays the
output of the MATLAB simulation.

Figure 10 A hybrid energy system has been
modelled using the PV and Wind energy systems
simultaneously. The hybrid simulation model
produces a DC voltage. The waveform of the AC
output voltage of a potential wind/PV hybrid
system is shown in the image following.
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Flgure 10 Total Harmonles Dlstortlon Output
Figure 11 shows the Total Harmonies Distortion
output of THD obtained by examining the grid
system's voltage and current. The frequency is
varied to 30 Hz, 40 Hz, and 60 Hz, and can see that
there is the reduction of harmonics is near about
66% and there is a reduction of harmonics with an
increase in frequency [15].

Conclusion

This paper proposes the establishment and
administration of an independent micro grid
system, incorporating photovoltaic and wind
energy sources. The controller was used in
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conjunction with a DC-DC converter to control and
extract the maximum power that could be obtained
from the photovoltaic system. The excess energy
generated by the PV panel is used to recharge the
batteries when the amount of energy provided by the
wind exceeds the amount of energy required by the
load. Control of a hybrid photovoltaic (PV)-wind
system connected to the electricity grid results from
accounting for changing climatic conditions. The fact
that vital load power fluctuates a lot is also
considered. The output of the solar panel system was
controlled by two position voltage and current control
loops, which gave a battery storage system a steady
DC bus voltage. The control system is made to be
able to handle the load in every situation.

Future Work

Power quality concerns such as voltage sag, voltage
swell, harmonics, and transients significantly affect
the efficient conversion of solar and wind energy into
electrical power. The utilization of more powerful
electrical machinery further influences energy output,
inducing oscillations. To address the power quality
issues, it is suggested to use a number of techniques,
including the addition of static compensators, Series-
type LC filters and Unified Power Quality
Conditioner (UPQC) are employed, alongside
Distribution  Static  Synchronous Compensator
(DSTATCOM), to address power factor correction,
load balancing, and harmonic elimination.
STATCOM is utilized for stability purposes. To
estimate the power for a continuous energy supply,
advanced technologies must be utilized to record the
solar and wind data.
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