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ABSTRACT 

Renewable Energy Sources see opportunities 

in fulfilling rising demand with excellent 

power quality and dependability. As a result, 

the notion of micro-grid has emerged, with 

ubiquitous power providing generation units 

known as distribution generation units. A 

Microgrid can operate autonomously or with 

public grid connectivity. In the distributed 

power system, power quality problems start 

when the number of nonlinear loads and 

power-electronic distribution generation 

systems grows. This study conducts a few 

researches to improve power quality concerns 

utilizing FACTS devices. 
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INTRODUCTION 

 

Power quality problems include brief 

disturbances in the form of transients, voltage 

dips and spikes, harmonic distortion, and 

flickering lights. The aim of designing electrical 

power grid is to deliver and maximize 

availability of reliable power for the customers 

[1-4]. Voltage transients, occurrence of 

harmonics from resonance and power 

semiconductor devices, Electromagnetic 

Interference, Communication failures, Inrush 

and circulating currents, faults such as voltage 

unbalance in bipolar DC bus are considered to 

be the most occurring power quality problems in 

a micro-grid. All these non-linear loads result in 

voltage distortion. Distributed Generation (DG) 

units not only provide clean power to critical 

loads without any distortions originating in the 

grid but also affirm energy supply to critical 

loads during continued disruptions as backup 

device [5-11]. The disturbances originated from 

the grid can be isolated from the loads using 

proper interface devices such as Flexible A.C 

Transmission System (FACTS) devices [12-15]. 

The FACTS technology incorporates power 

electronic controlled storage devices installed on 

the transmission side improvising power transfer 

capability and maintaining power flow over 

designated routes [14]. 

 

MITIGATION OF POWER QUALITY 

ISSUES USING FACTS DEVICES 

 

The grid stability is crucial due to 

alternative usage of conventional power 

generation sources and there by these FACTS 

devices perform a vital role [7-9]. The following 

Fig. 1 shows FACTS controllers classification. 
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 The demand of electricity globally led to the concept of renewable energy 
resources for power generation that are eco-friendly and freely available 
from nature. The solar photovoltaic systems and wind-based power 
generators are considered as primary renewable resources and are called as 
Distributed Generation units as they are scattered in nature. These are 
operated with bidirectional converters by providing auxiliary services at grid 
side and load side in either mode of microgrid operation. Besides, the DC 

of inverters.  These types of systems not only increase voltage and current 
harmonics, power frequency deviations but also drive the distribution system 
to risky operating zone. This emphasizes the stipulation of advanced control 
schemes for microgrid architecture. Consequently, power electronic 
converters introduce harmonics in the system and affect the system 
performance. To report these expanded issues, the authors recognized an 
advanced custom power device entitled distributed power flow controller. 
The proposed hybrid solar-wind energy system is first studied with a 
distributed power-flow controller. Later the system is examined by replacing 
proportional integral controller with fuzzy logic controller (FLC) for shunt 
control of distributed power-flow controller. To validate the investigations, 
MATLAB/Simulink software is used. 
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1. INTRODUCTION  

The swift escalation of power electronic equipment and its appliance have vividly altered the 
distinctiveness in the distribution system. The redundant serious power-quality problems are created in recent 
distribution system due to power electronic device based nonlinear components. Fascinatingly, it is renowned 
that the same power electronic devices have the capability to shield utility grid and load either from power 
quality problems. The flexible AC transmission system (FACTS) device and custom power device (CPD) are 
considered as the vital compensation devices to be installed in power system for finest control of active and 
reactive power flow [1]. The development of the FACTS has allowed for the implementation of various 
novel ideas that are making the power system more dependable, flexible, and providing greater control over 
power flow without affecting the generating schedule. 

In an effort to optimize the performance of the power system network, the authors of this research 
suggest an unique device termed as distributed-power flow controller (DPFC), which is an improved version 
of the unified power flow controller (UPFC). The primary distinction between DPFC and UPFC is the lack of 
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Abstract: Research proposes an optimal power distribu-
tion approach for application of electric vehicle (EV) with
use of hybrid energy storage system (HESS). HESS protec-
tion structure includes dual isolated-based soft-switching
symmetrical coupling with half-bridge bidirectional con-
verters to the system of battery and supercapacitors (SCs).
The bidirectional converter properly controls the charging
process of the battery and SC as well. Besides, spiral
wound SCs of mesoporous electrode material have been
used in EVs. In the drive cycle of EVs, the operation of SC
relates to the functionality of the allocated scheme under
“peak load transfer” at 2isc ∼ 3ibat current profile carried
out. New energy allocation strategies under SOC control
enable SC charging and discharging at peak currents of
around 4ibat. The comparison of the mode of the battery
system showed that the performance acceleration built
under EVs has been improvised at a certain rate of 50%
with a loss of energy minimised to 69%. As a result, the
technique adapts different load curves, thus enhancing
the utilisation of energy with reduced aging of the battery.
The simulation results show that the proposed scheme
meets the power demand of a typical driving cycle, for
testing vehicle performance, and various energy manage-
ment system have been assessed based on hydrogen con-
sumption, overall efficiency, state of charge of SCs and
batteries, stress on hybrid sources, and DC bus stability.
The proposed strategy reduces hydrogen consumption by
8.7% compared to other strategies.

Keywords: energy allocation, battery life, plug-in electric
vehicle, HESS, battery, controller, supercapacitor

1 Introduction

Energy scarcity and environmental degradationhave recently
gained prominence [1–6]. Increasing car ownership has
increased pollution from automobile exhaust emissions,
prompting the automotive industry to accelerate energy
transformation. Electric vehicles (EVs) are a new mode of
transportation that saves energy, reduces emissions, and
reduces reliance on fossil fuels.

The EV’s power supply system directly affects the
vehicle’s overall performance [7–9] and is currently a
key impediment to EV development [10]. EVs require
greater particular energy, increased energy density, and
specific power, low self-discharge, greater life cycle energy
storage systems (ESSs), along with better efficiency under
charging case [11–15].

Traditional EV ESSs use batteries, which have many
flaws and limits. First, the battery’s power density is low;
thus, it cannot fulfil EVs’ peak power demands during
acceleration or climbing. While increasing the quantity
of battery cells can meet the power need, the EV load will
climb significantly. Second, frequent current shifts cause
heat, limiting efficiency and battery life. So, we investi-
gate hybrid energy storage systems (HESS) with batteries
and supercapacitors (SCs).

Starting, acceleration, deceleration, stopping, and
rising all necessitate a wide range of power. In this
case, SC-to-battery system voltage regulation is difficult
to execute. In the study, a bidirectional DC/DC converter
connects with SC toward the battery system. Low battery
current improves discharge persistence. Full driving cycle
usage reduces power loss under load curves. Discrete opti-
misation improves EV control. We improve the architecture
and provide a power allocationmethod based on current EV
control to accurately predict future power needs. Current
control with SOC management of SCs based on EV driving
speed reduces battery overcharging/discharging, improves
EV mountaineering performance, increases energy utilisa-
tion rate, and reduces battery ageing. HESS structures have
dual energy storage and one load mechanism.
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Abstract People all around the globe are in desperate need 
of finding new sources of energy to provide them with the 
energy they need to survive. As the world's require for 
electrical energy increases, the world's fossil fuel supply will be 
worn-out within several years, according to the International 
Energy Agency.As a result, energy sources that are alternate or 
renewable must be created to fulfill future energy demands. 
Grid-connected wind capacity is growing at the quickest pace 
of any kind of renewable energy production, with worldwide 
20 30 percent yearly growth rates are expected. Power 
electronic converters are important components of wind energy 
conversion systems because they regulate and condition the 
output power from wind energy. In recent years, there has been 
a lot of interest in matrix converters and multilevel converter 
topologies. This paper coverts the Flying Capacitor Multilevel 
Matrix Converter design inWind Energy Conversion System 
employingDoubly-Fed Induction Generator. The performance 
of converter is analyzed using the MATLAB/SIMULINK 
software. 

Keywords DFIG Machine, Flying Capacitor Multilevel 
Matrix Converters, Grid,Matrix-Converter, SVPWM,Wind 
Turbine. 

I. INTRODUCTION

Energy is a critical component of our everyday actions. 
As population increases, fossil fuel use falls, necessitating 
the consumption of more natural resources to satisfy the 
demand. Wind energy, more than any other renewable 
energy source, contributes to the transmission of 
information. It is significant because it has enormous 
potential in terms of giving power to people all over the 
globe. Wind energy, in contrast to other energy sources, 
does not involve the use of fuel in the manufacturing 
process; instead, it harnesses the power of the wind to create 
electricity. Energy costs may be reduced by using a 
renewable source like wind, which doesn't need to be 
transported or mined. 

There are various advantages to using wind energy. Wind 
energy is indigenous to the region, and landowners and 
small enterprises may set up single turbines or clusters of 
turbines on their properties. It does not release toxins into 
lakes and streams, and it does not release dangerous airborne 
pollutants into the surrounding environment. Wind energy 
does not contribute to acid rain or global climate change, as 
is often believed. The majority of other forms of energy, 
such as coal and natural gas, contribute to the emission of 
carbon dioxide, Wind energy, on the other hand, emits none. 
Wind energyis also environmentally friendly.   

The utilization of wind energy has a minor influence on 
agricultural output and cattle grazing since wind farms only 
cover a tiny percentage of the land area under cultivation.  A 
wind energy conversion system typically consists of the 
following basic components: wind turbine, wind generator, 
connecting devices, and control systems. Vertical-axis and 
horizontal-axis wind turbines are distinguished by the 
orientation of their rotor blades during rotation.Wind 
turbines of the 21st century are HAWTs with two or three 
blades, and they are capable of functioning in either a 
downwind or an upwind position depending on the wind 
conditions. This HAWT can be built for either constant 
speed or variable speed operation, depending on the 
requirements of the given application. The more efficient 
variable speed wind turbine is also less stressful 
mechanically and noisier than the other type. However, in 
order to maintain a fixed frequency and constant power 
factor [1] variable speed turbines must be accompanied by 
complex power converters and control systems. 

In recent years,according to the International Wind 
Energy Association, most of the variable-speed wind 
turbines in WECS are operated by Double - Fed Induction 
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Abstract In this paper, a sophisticated control approach for 
variable-speed wind turbine systems based on fuzzy logic is 
devised. Power and rotational speed at the generator's output is 
used as input variables by the fuzzy logic controller (FLC).The 
FLC is responsible for generating the rotor position standard, 
which can correct for the pitch angle's nonlinear relationship to 
wind speed. The influencing factors for the engine's production 
strength and torque are utilized to smoothly govern the wind 
turbine so that the aerodynamic energy itself and in high-wind 
regions, velocity is maintained at the power ratings with little 
fluctuation.The method has been seen via utilizing simulated 
results for a windmill system with a 2.0-Megawatt perpetual 
synchronous motor. 

Keywords Probabilistic Reasoning Controller, Pitch Angle 
Control, Perpetual Synchronous Machine, Windmill. 

I. INTRODUCTION

Due to the power crisis and environmental concerns, 
renewable energy, especially wind energy, has recently 
received a lot of attention. The effect that wind turbine 
systems have on the consistency of the frequency and 
voltage is becoming increasingly important as wind energy's 
integration into the electrical grid is substantially expanded. 
Consequently, from the perspective of grid integration, the 
power regulation method used by wind turbines is also 
becoming more significant. [1] 

Depending on wind velocity, highly variable speed, 
varying wind turbine systems consist of two operating zones. 
In the partial-load area, when wind speeds are less than the 
rated-wind speedVrated, the turbine is kept spinning at an 
optimum speed, in order to capture the most energy from the 
wind turbine. Since the capacity of the generator and 
converter is constrained, In the filled zone, when the wind 
velocity exceeds its rated capacity, the output power of the 

generator is maintained at its rated value. On the other hand, 
the pitch regulation can be applied to the partial-load zone to 
smooth output power.[2] 

Several methods of regulating the wind turbine's pitch 
angle have been developed for reducing the amount of 
kinetic energy it absorbs in high-wind conditions.Commonly 
used pitch angle controllers have been those based on 
proportional-integral (PI) or proportional-integral-derivative 
(PID) to regulate power. Whereas a generalized linear 
windmill model obtained by tiny analysis is used in the 
control system,The approach has the disadvantage that the 
effectiveness suffers if the operational points are changed. 
This is the method's primary downside.Alternately, a method 
was presented that provides great results of the turbine's 
electrical output in addition to resistance to wind speed and 
turbine characteristics fluctuations. But because the 
constraints need the weighting functions to change, the 
model's and the controller's parameters must also be 
adjusted.[3] 

The linear quadratic Gaussian (LQG) approach has been 
utilized with regard to the planning of the rotor position 
management. In reference to the phase tolerances and 
increase margins, respectively, the LQG controller has 
earned a stellar reputation for its dependability. Furthermore, 
due to the large nonlinearities shown by the wind turbines, 
the efficacy of such a linear controller is greatly limited.[4] 

A rotor position controller using the approach of generic 
control scheme has been suggested as a possible solution for 
a broad operating range of wind speed. By minimizing the 
performance index, this strategy minimizes the control 
signal error at each interval and eliminates its divergence. 
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ABSTRACT 

The world's biggest and fastest-growing 

manufacturing sector is the electronic 

industry. Metal detectors are an electrical 

instrument that fascinates people. When 

properly designed and deployed, the world 

will be able to identify any metallic substance 

travelling by or approaching in close 

proximity. As an alert, this function would act 

as a security check for hazardous metallic 

stuff. Without the addition of a metal 

detector, no security system will be optimal or 

complete. A metal detector included within 

the gadget may detect metal items such as 

coins, nails, keys, and gold. This metal 

detector can identify some types of metal, 

particularly iron-containing metals (ferrous 

metal), even if they are hidden behind a half-

inch of dry well or sand. The goal of this 

project is to design, create, and build a 

simple, inexpensive, and effective metal 

detector. The oscillator was used to build this 

metal detector. The primary goal of this 

project is to create a metal detector using 

electrical components that are readily 

accessible and inexpensive. Following the first 

and second world wars, one of the earliest 

widespread applications of metal detectors 

was the identification of land mines and 

unexploded bombs in a number of nations. 

This project provides an overview of the 

operating principle and uses of metal 

detectors. 

 

Keywords- Arduino board, Buzzer, Diode, 

Power supply unit, Proximity sensor, Resistors 

 

 

INTRODUCTION 
 

We have experience working with a 

diverse assortment of materials, including metals 

and non-metals, among others. Examples of non-

metal materials include things like plastic, wood, 

and several other non-metallic substances that we 

are already acquainted with. Ferrous metals and 

non-ferrous metals are the two types of metals 

that are distinguished by their magnetic 

properties [1]. In day-to-day life, metals are often 

used as power carriers, cooking utensils, and 

jewellery materials. They are also utilised for a 

variety of purposes in the military, including 

serving as the primary component of protective 

equipment such as mines. In the military, mines 

are commonly buried under the surface of the 

soil in a manner that will cause them to explode 

in the event that they are stomped on for an 

extended period of time. Mines include a variety 

of explosives, each with its own unique set of 

physical and chemical properties [2, 3]. It is not 

feasible to detect whether or not there are mines 

buried under the earth if one does not have access 

to any equipment. One of the pieces of 

equipment that is used in the process of 

determining the existence of mines is a metal 

detector [4]. Metal detectors make use of 

something called a "transmitter coil," which is a 

wire coil. As electrical current flows through the 

coil, it creates a magnetic field that surrounds the 

coil. When metal detectors are lifted off the 

ground, there will be a change in the magnetic 

field. When a magnetic field is maintained in 

close proximity to a piece of metal, the field has 

an effect on the atoms contained inside the metal 

and may even alter the flow of electrons. Users 

of this metal detector are at a considerable 

increased risk of becoming victims due to the 

fact that its operation still requires direct 

engagement from humans. Ease of executing a 

work is now a human requirement in carrying out 

its operations, allowing people to make 

technological breakthroughs. Technology is used 

to save time and money. One way to address 

these demands is to use robots technology, which 

may assist in the replacement of certain parts of 

human labor [5]. Of course, the employment of 

robots as a tool is created to be as near to what 

humans doing as feasible. Some robots are 

mailto:pandurangaeee@gpcet.ac.in
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Abstract The utilization of Multilevel inverters are more 
popular in industrial and traction applications due to more 
advantages like less Harmonic distortion, less switching 
stresses and less count of switching devices. Here a novel 
single phase multilevel inverter is proposed which consist of 
less count devices i.e 6 switches, compare to conventional 
multilevel inverters like diode clamped, cascaded and flying 
capacitor inverters.  It has capability to operate like 
symmetrical five level and unsymmetrical seven level 
inverter. Utilizing the sinusoidal pulse width modulation 
technique, inverter controllability is achieved and the THD 
analysis of output voltage is analyzed by various techniques. 
Ease of operation and conversion with less count of switches 
validates the inverter. The implementation of the inverter is 
simulated using MATLAB/SIMULINK environment. 

Keywords Multilevel inverter, modulation index, 5-level., 
7-level, SPWM techniques, and THD

I. INTRODUCTION

Because of rise of utilization of multilevel inverters in 
industrial, PV system and traction applications with 
importance of compact switching device which one rise 
cost to the product. The cost of devices is more important 
in industrial and power systems applications. So based on 
above one many few research works on new topologies 
with reduced devices being developed an inverter that can 
drive multi loads. Generally various multilevel inverters 
like diode clamped, cascaded and flying capacitor 
multilevel inverters are implemented, because of their 
advantages and disadvantages [1-3] in drive applications. 
Cascaded H-bridge multilevel inverters are more gaining 
in recent years because of very simple controllability. But 
this topology attain by more no of switching devices and 
DC sources. Due to its preferred advantages, such as lower 
switching frequency, reduced dv/dt, and lower THD, the 
neutral point-clamped (NPC) is employed for PV systems. 
But, this NPC has drawback of voltage sharing across the 
switches. In order to reduce the draw backs of above 
various researcher developed various topologies with 
reduced components [4-6]. With use of less count of 
switches in MLI it improves the system efficiency by 
reducing the switching and conduction losses. 

Harmonics content in voltage and current wave cause 
the distortions and make it non sinusoidal. Hence it is 
needed to reduce harmonic and improve the THD and 
efficiency of the system. In order to provide the pure 

sinusoidal output voltage by MLI, various Pulse width 
modulation techniques are developed by many researchers. 
Generally SPWM and SVPWM techniques are used to 
control the MLI to provide pure sinusoidal output wave. In 
[7 10], a variety of multicarrier PWM strategies are 
analysed for controlling the MLI. The THD of the output 
voltage was decreased and pure sinusoidal output 
waveforms were provided by the employment of the 
abovementioned multi carrier PWM approaches. In an 
endeavour to reduce component costs and lower the 
harmonic content of voltage and current. Here a new 
topology is introduced with reduced switching components 
and dc sources. 

II. PROPOSED MULTI LEVEL INVERTER

Fig. 1. Level inveter

Fig. 2. Level inveter 

1006

20
23

 9
th

 I
nt

er
na

tio
na

l C
on

fe
re

nc
e 

on
 A

dv
an

ce
d 

C
om

pu
tin

g 
an

d 
C

om
m

un
ic

at
io

n 
Sy

st
em

s 
(I

C
A

C
C

S
) 

| 9
79

-8
-3

50
3-

97
37

-6
/2

3/
$3

1.
00

 ©
20

23
 I

E
E

E
 | 

D
O

I:
 1

0.
11

09
/I

C
A

C
C

S
57

27
9.

20
23

.1
01

13
03

3

Authorized licensed use limited to: Satish Dhawan Space Centre (SDSC SHAR). Downloaded on May 23,2023 at 04:54:49 UTC from IEEE Xplore.  Restrictions apply. 



2023 9th International Conference on Advanced Computing and Communication Systems (ICACCS) 

Design and Analysis of Flying Capacitor Multilevel 
Matrix Converter for aDFIG Machine   

based Wind System  
G Pandu Ranga Reddy 

EEE Department  
G.Pullaiah College of Engineering and Technology

Kurnool, Andhra Pradesh, India 
pandurangaeee@gpcet.ac.in 

M Venkateshwarlu 
EEE Department 

G.Pullaiah College of Engineering and Technology
Kurnool, Andhra Pradesh, India. 
venkateshwarlueee@gpcet.ac.in 

V Sowmyasree 
EEE Department 

G.Pullaiah College of Engineering and Technology
Kurnool, Andhra Pradesh, India. 

sowmyasree@gpcet.ac.in 

Y Indiara Priya Dartshini  
EEE Department 

G.Pullaiah College of Engineering and Technology
Kurnool, Andhra Pradesh, India, 

priyadarshini@gpcet.ac.in

Abstract People all around the globe are in desperate need 
of finding new sources of energy to provide them with the 
energy they need to survive. As the world's require for 
electrical energy increases, the world's fossil fuel supply will be 
worn-out within several years, according to the International 
Energy Agency.As a result, energy sources that are alternate or 
renewable must be created to fulfill future energy demands. 
Grid-connected wind capacity is growing at the quickest pace 
of any kind of renewable energy production, with worldwide 
20 30 percent yearly growth rates are expected. Power 
electronic converters are important components of wind energy 
conversion systems because they regulate and condition the 
output power from wind energy. In recent years, there has been 
a lot of interest in matrix converters and multilevel converter 
topologies. This paper coverts the Flying Capacitor Multilevel 
Matrix Converter design inWind Energy Conversion System 
employingDoubly-Fed Induction Generator. The performance 
of converter is analyzed using the MATLAB/SIMULINK 
software. 

Keywords DFIG Machine, Flying Capacitor Multilevel 
Matrix Converters, Grid,Matrix-Converter, SVPWM,Wind 
Turbine. 

I. INTRODUCTION

Energy is a critical component of our everyday actions. 
As population increases, fossil fuel use falls, necessitating 
the consumption of more natural resources to satisfy the 
demand. Wind energy, more than any other renewable 
energy source, contributes to the transmission of 
information. It is significant because it has enormous 
potential in terms of giving power to people all over the 
globe. Wind energy, in contrast to other energy sources, 
does not involve the use of fuel in the manufacturing 
process; instead, it harnesses the power of the wind to create 
electricity. Energy costs may be reduced by using a 
renewable source like wind, which doesn't need to be 
transported or mined. 

There are various advantages to using wind energy. Wind 
energy is indigenous to the region, and landowners and 
small enterprises may set up single turbines or clusters of 
turbines on their properties. It does not release toxins into 
lakes and streams, and it does not release dangerous airborne 
pollutants into the surrounding environment. Wind energy 
does not contribute to acid rain or global climate change, as 
is often believed. The majority of other forms of energy, 
such as coal and natural gas, contribute to the emission of 
carbon dioxide, Wind energy, on the other hand, emits none. 
Wind energyis also environmentally friendly.   

The utilization of wind energy has a minor influence on 
agricultural output and cattle grazing since wind farms only 
cover a tiny percentage of the land area under cultivation.  A 
wind energy conversion system typically consists of the 
following basic components: wind turbine, wind generator, 
connecting devices, and control systems. Vertical-axis and 
horizontal-axis wind turbines are distinguished by the 
orientation of their rotor blades during rotation.Wind 
turbines of the 21st century are HAWTs with two or three 
blades, and they are capable of functioning in either a 
downwind or an upwind position depending on the wind 
conditions. This HAWT can be built for either constant 
speed or variable speed operation, depending on the 
requirements of the given application. The more efficient 
variable speed wind turbine is also less stressful 
mechanically and noisier than the other type. However, in 
order to maintain a fixed frequency and constant power 
factor [1] variable speed turbines must be accompanied by 
complex power converters and control systems. 

In recent years,according to the International Wind 
Energy Association, most of the variable-speed wind 
turbines in WECS are operated by Double - Fed Induction 
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Abstract The utilization of Multilevel inverters are more 
popular in industrial and traction applications due to more 
advantages like less Harmonic distortion, less switching 
stresses and less count of switching devices. Here a novel 
single phase multilevel inverter is proposed which consist of 
less count devices i.e 6 switches, compare to conventional 
multilevel inverters like diode clamped, cascaded and flying 
capacitor inverters.  It has capability to operate like 
symmetrical five level and unsymmetrical seven level 
inverter. Utilizing the sinusoidal pulse width modulation 
technique, inverter controllability is achieved and the THD 
analysis of output voltage is analyzed by various techniques. 
Ease of operation and conversion with less count of switches 
validates the inverter. The implementation of the inverter is 
simulated using MATLAB/SIMULINK environment. 

Keywords Multilevel inverter, modulation index, 5-level., 
7-level, SPWM techniques, and THD

I. INTRODUCTION

Because of rise of utilization of multilevel inverters in 
industrial, PV system and traction applications with 
importance of compact switching device which one rise 
cost to the product. The cost of devices is more important 
in industrial and power systems applications. So based on 
above one many few research works on new topologies 
with reduced devices being developed an inverter that can 
drive multi loads. Generally various multilevel inverters 
like diode clamped, cascaded and flying capacitor 
multilevel inverters are implemented, because of their 
advantages and disadvantages [1-3] in drive applications. 
Cascaded H-bridge multilevel inverters are more gaining 
in recent years because of very simple controllability. But 
this topology attain by more no of switching devices and 
DC sources. Due to its preferred advantages, such as lower 
switching frequency, reduced dv/dt, and lower THD, the 
neutral point-clamped (NPC) is employed for PV systems. 
But, this NPC has drawback of voltage sharing across the 
switches. In order to reduce the draw backs of above 
various researcher developed various topologies with 
reduced components [4-6]. With use of less count of 
switches in MLI it improves the system efficiency by 
reducing the switching and conduction losses. 

Harmonics content in voltage and current wave cause 
the distortions and make it non sinusoidal. Hence it is 
needed to reduce harmonic and improve the THD and 
efficiency of the system. In order to provide the pure 

sinusoidal output voltage by MLI, various Pulse width 
modulation techniques are developed by many researchers. 
Generally SPWM and SVPWM techniques are used to 
control the MLI to provide pure sinusoidal output wave. In 
[7 10], a variety of multicarrier PWM strategies are 
analysed for controlling the MLI. The THD of the output 
voltage was decreased and pure sinusoidal output 
waveforms were provided by the employment of the 
abovementioned multi carrier PWM approaches. In an 
endeavour to reduce component costs and lower the 
harmonic content of voltage and current. Here a new 
topology is introduced with reduced switching components 
and dc sources. 

II. PROPOSED MULTI LEVEL INVERTER

Fig. 1. Level inveter

Fig. 2. Level inveter 
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Metadata
Abstract:
An effective controller is proposed for the “Photovoltaic(PV) – Battery - Diesel Generator(DG)” based hybrid standalone
system in this article. A bidirectional DC to DC device which can allow power in both directions is integrated among the
DC-link and battery bank to maintain contact voltage by maintaining power balance in the system. Further, a
bidirectional inverter is also considered between point of common coupling (PCC) and DC-link for providing supply to
AC loads as well as charging the battery from diesel generator based on requirement. However, the phenomenon of
partial shading condition (PSC) commonly occurring on PV modules and also generated power from PV always
fluctuates according to changes in weather. To achieve a superior performance of the system, a Takagi-Sugeno Fuzzy
(TSF) based controllers are implemented in proposed control schemes. The novel control schemes are implemented
on a bidirectional DC to DC converter as well as three phase bidirectional inverter. However, the proper deloading
process of the PV system should be incorporated into the controller of the DC to DC converter to achieve power
balance during light load conditions. Balanced quality voltages (3-phase) at PCC are achieved by inverter control which
forces to maintain balanced currents generated by DG during the operation of unbalanced loads. Maintaining balanced
DG currents can help to reduce the oscillations on the torque of the shaft which increases the fatigue life. Further the
reactive power demanded at PCC is compensated by the inverter control, hence DG need not to provide it which
results can reduce the consumption of diesel. Various case studies are examined by using MATLAB to present results
and Real Time Digital Simulator (RTDS) based results are also provided in this paper.
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Abstract:
Consumers required always quality power at load bus. Therefore, it is essential to use specialized power devices, such
as FACTS devices, in distribution systems. A DSTATCOM is mostly used device which is connected very near to load
bus for improving power quality. Usually, high reactive power will be demanded by loads connected at load bus. This
demanded reactive power will cause decrease in RMS voltage at load bus. Hence a proper controller is required to
maintain constant voltage during changes in loads by compensating reactive power which demanded by loads. With
the proposed method, stable and constant voltage is maintained at load bus during changes in load. Under various
operating situations, extensive findings are presented using MATLAB/Simulink. The detailed modeling and control
strategy of DSTATCOM is also included in this paper.
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ABSTRACT 

The world's biggest and fastest-growing 

manufacturing sector is the electronic 

industry. Metal detectors are an electrical 

instrument that fascinates people. When 

properly designed and deployed, the world 

will be able to identify any metallic substance 

travelling by or approaching in close 

proximity. As an alert, this function would act 

as a security check for hazardous metallic 

stuff. Without the addition of a metal 

detector, no security system will be optimal or 

complete. A metal detector included within 

the gadget may detect metal items such as 

coins, nails, keys, and gold. This metal 

detector can identify some types of metal, 

particularly iron-containing metals (ferrous 

metal), even if they are hidden behind a half-

inch of dry well or sand. The goal of this 

project is to design, create, and build a 

simple, inexpensive, and effective metal 

detector. The oscillator was used to build this 

metal detector. The primary goal of this 

project is to create a metal detector using 

electrical components that are readily 

accessible and inexpensive. Following the first 

and second world wars, one of the earliest 

widespread applications of metal detectors 

was the identification of land mines and 

unexploded bombs in a number of nations. 

This project provides an overview of the 

operating principle and uses of metal 

detectors. 

 

Keywords- Arduino board, Buzzer, Diode, 

Power supply unit, Proximity sensor, Resistors 

 

 

INTRODUCTION 
 

We have experience working with a 

diverse assortment of materials, including metals 

and non-metals, among others. Examples of non-

metal materials include things like plastic, wood, 

and several other non-metallic substances that we 

are already acquainted with. Ferrous metals and 

non-ferrous metals are the two types of metals 

that are distinguished by their magnetic 

properties [1]. In day-to-day life, metals are often 

used as power carriers, cooking utensils, and 

jewellery materials. They are also utilised for a 

variety of purposes in the military, including 

serving as the primary component of protective 

equipment such as mines. In the military, mines 

are commonly buried under the surface of the 

soil in a manner that will cause them to explode 

in the event that they are stomped on for an 

extended period of time. Mines include a variety 

of explosives, each with its own unique set of 

physical and chemical properties [2, 3]. It is not 

feasible to detect whether or not there are mines 

buried under the earth if one does not have access 

to any equipment. One of the pieces of 

equipment that is used in the process of 

determining the existence of mines is a metal 

detector [4]. Metal detectors make use of 

something called a "transmitter coil," which is a 

wire coil. As electrical current flows through the 

coil, it creates a magnetic field that surrounds the 

coil. When metal detectors are lifted off the 

ground, there will be a change in the magnetic 

field. When a magnetic field is maintained in 

close proximity to a piece of metal, the field has 

an effect on the atoms contained inside the metal 

and may even alter the flow of electrons. Users 

of this metal detector are at a considerable 

increased risk of becoming victims due to the 

fact that its operation still requires direct 

engagement from humans. Ease of executing a 

work is now a human requirement in carrying out 

its operations, allowing people to make 

technological breakthroughs. Technology is used 

to save time and money. One way to address 

these demands is to use robots technology, which 

may assist in the replacement of certain parts of 

human labor [5]. Of course, the employment of 

robots as a tool is created to be as near to what 

humans doing as feasible. Some robots are 
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In non-uniform conditions, the power curve of a solar plant can vary significantly, 
which can affect the performance of the system. In such conditions, the configuration 
of the panels can help reduce the mismatch losses. Although dedicated electronics may 
be helpful in reducing a panel's mismatch, the panel configuration is a recent solution 
that can also reduce a panel's overall power consumption and mismatch losses. Hence 
in this paper Sider Web Tie (S-B-T) PV panel configuration is proposed. A test case of 
5 X 5 200 W PV panel is considered. The proposed S-B-T PV configuration is 

-Parallel (S-P), Total 
Cross-Tied (T-C-T), Triple-Tied (T-T), Bridge-Link (B-L) configurations. The factors 
such as PV mismatch losses, Max. current and voltage, OC Voltage, SC Current that 
influence the performance of the system are investigated. In all the cases proposed 
Spider Web Tie (S-B-T) PV configuration exhibits the superior performance.

Keywords:
BL, PV, PSC, S-B-T, S-P, T-C-T, T-T,
Configurations, Photovoltaic

1. INTRODUCTION

Due to its various advantages, solar panels have become an 
integral part of the energy landscape. They are more 
advantageous than traditional sources of energy. The 
feasibility of solar energy has become an attractive factor for 
the energy market. The global solar photovoltaics market 
continued to grow in 2021 with new capacity additions 
reaching 175 gigawatts. The global solar PV capacity grew by 
36 gigawatts in 2021 to reach 942 gigawatts. Despite the 
various disruptions in the solar value chain, the market 
continued to grow. The increase in capacity was mainly due to 
the sharp rise in the prices of raw materials and shipping. In 
2021, several countries had enough solar PV generation 
capacity to meet at least a 10% of their electricity demand. 
This is significantly higher than the two countries in 2020. At 
least 18 countries also have enough solar PV generation 
capacity to meet 5% of their electricity needs. Australia had 
the highest annual share of solar PV at 15.5%, followed by 
Greece, Spain, Honduras, Germany, and the Netherlands. In 
total, solar PV contributed about 5% of global electricity 
generation in 2021.

In 2021, the country's distributed rooftop installations 
reached an all-time high, and they are expected to contribute 
around 17% of the country's total solar market. The 
commercial and industrial sector is expected to be the biggest 
contributor to the country's solar growth, as it accounts for 
over 51% of the country's electricity generation. Despite the 
government's efforts to encourage the growth of the solar 
industry, the implementation of solar power projects has been 
hindered by various factors. In December 2020, the 

government announced that it would only allow PV 
installations with up to 10 kilowatts of power to be eligible for 
net metering. However, in April 2021, the government 
modified this policy to allow installations with up to 500 
kilowatts.

The PV system was first introduced in 1954. The first PV 
cell is made with the impurities of silicon, which can convert 
the sunlight into electricity. The efficiency of this cell has been 
estimated to be around 4% to 24% [1-4]. Various factors such 
as partial shading, hotspots, and diode failure can affect the 
efficiency of solar PV system. This issue usually causes losses 
in the system and cannot be predicted. This partial shading 
mismatch causes losses in the power supply of the PV system. 
This issue can be solved through various means, such as by 
reducing the number of unshaded healthy cells in the system 
[5-8]. The maximum power point refers to the point at which 
the system can generate the maximum amount of power. It can 
be obtained from the characteristic curves of P-V.

The non-linear relationship between current and voltage of 
PV module is the main factor that influences its performance. 
Other factors such as temperature and solar insolation can also 
affect its efficiency and performance [9]. Partial shading 
conditions (PSCs) are the main factors that affect the 
generation of power from a PV module. These conditions 
happen due to the varying levels of insolation in an array. As 
a result, the mismatched current levels created by the 
insolation can lead to power loss in the shaded modules. This 
characteristic causes the multiple local maximum peak power 
(LMPPs), which are also known as the GMPP, to occur along 
with the observed PV array output current. This is a major 
disadvantage of the traditional MPPT methods. To get the 
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Metadata
Abstract:
Grid connected solar power plants are widely established in many places worldwide. Photovoltaic (PV) based grid
connected solar plants are attracting recently due to improved in controlling of power converters. Single stage grid
connected systems can reduce number of converters connected in power plants which resultant in reduce cost of the
system. However, DC to DC converters are generally used in PV systems to enhance the operation of maximum power
point for best utilization. The inverters also can be using to extract maximum power from PV systems through new
controlling techniques in power electronics devises. Therefore an extra DC to DC converter is not required to make PV
at its maximum power point condition. However, this technology can be used for small scale solar power plants since
all PV arrays in solar power plant cannot be received same irradiance. Takagi-Sugeno-Kang (TSK) fuzzy controller is
having significant priority than proportional plus integral controllers when rapid changes are having in input. Hence,
TSK based single stage controller is developed in this paper for grid connected 1MW solar plant. Generally distribution
system is connected with unbalanced loads, hence these unbalanced loads will create forcefully unbalanced currents in
electrical grid. Unbalanced grid currents further create many problems to other loads. Therefore, the proposed
controller is designed to help making grid currents balanced during unbalanced local loads. Further, the inverter can
compensate reactive power demanded by local loads to minimize reactive power supplied by grid. On the OPAL-RT
platform, extensive data are provided and assessed in order to improve the performance of the proposed controller for
a 1MW grid-connected solar plant.
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Abstract:
The voltage control of a wind energy based hybrid standalone Microgrid subjected to the faults on distribution feeders
is presented in this paper. The effects of faults on the Microgrid are analyzed and required control measures are
implemented to stabilize the turbine speed as well as to improve the quality of voltage at AC load bus. The controller of
the existing maximum power point tracker (MPPT) is modified to limit the turbine speed during the fault(s). Distribution
static shunt compensator (DSTATCOM) is further considered at AC load bus to provide the support for stabilizing the
voltage during faults. Its novel control is presented to maintain the PCC voltages within allowable limits after
occurrence of fault. Moreover, the connected DSTATCOM can also compensate for the reactive power demanded by
the load. Further, with the help of DSTATCOM, torque pulsations induced in the generator due to unbalanced load are
reduced. Fuel Cell and Electrolyzer are incorporated into the system to supply the reliable power at the load bus. The
performance of Fuel Cell and Electrolyzer is also evaluated under the condition of fault. Extensive results based on
case studies are presented in this paper with the help of MATLAB/SIMULINK package. The performances of proposed
controllers are examined under unbalanced load as well as under different faults to show the satisfactory responses.
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Abstract:
DC to DC converters' applications are sporadic expanding due to their many benefits and simplicity. A dual bridge DC
to DC converter with zero dead time and a low cost filter inductor is presented here as part of this study. When
compared to other typical full bridge converters, the suggested dual bridge DC to DC converter has lower input current
ripples, less stress on switches, and a requirement for a smaller inductor for filtering. Further the dead time is not
present in the operation of proposed converter but it is existed in conventional converter. Lower inductance size can
improve the transient speed and reduces the size of filter in output which helps to improve power density. This paper
explains the suggested topology's operation in detail. To examine the suggested topology under various operating
situations, the MATLAB/Simulink programme is utilised.
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Abstract:
Applications of multilevel inverters are increasing day by day due to their capability to operate for higher voltage with
less harmonic components at output terminals. The Neutral Point Clamped (NPC) and Cascaded H-Bridge (CHB)
inverters are two well-known multilevel inverter topologies that are used as traditional converters. Different methods of
producing pulses to activate semiconductor switches in multilevel inverters are used to minimize harmonics. Pulse
Width Modulation (PWM) methodologies for multilevel inverters are introducing every day to make system more
applicable. Among many, a Sinusoidal PWM (SPWM) technique is a popular method for generating pulses to switches.
Compared to NPC, the structure of CHB is simple and having more futures. However, for a higher level, number of
switches of inverter goes increase. Hence, asymmetrical CHB configuration is implemented with a smaller number of
switches for higher levels. Various multilevel topologies with suitable SPWM methods are proposed in this paper. For
analysis of proposed configuration, five and fifteen level inverters of CHB configuration is presented with phase and line
voltages. Extensive results are presented in this paper with the help of MATLAB/Simulink package.
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Abstract:
Standalone hybrid power generation systems, particularly those using renewable energy sources, are gaining
popularity and spreading across the globe. Solar and wind power are two of the main renewable energy sources used
to generate electricity. Solar energy is typically converted into electricity using photovoltaic (PV) cells, and similarly,
wind energy conversion systems based on PMSG are more common for medium power applications. Hence, PV and
wind based hybrid standalone system can provide reliable power to loads with the help of battery storage system. The
integration of these two generations along with battery can provide flexible and reliable power to consumers during all
times. To maintain power quality at the AC load bus, a hybrid PV, wind, and battery-based microgrid is therefore taken
into consideration and installed. Maximum power point devices are integrated into the system to make the most use of
the energy sources. A bidirectional DC to DC converter connects the battery bank to the system in order to maintain
energy management. By properly charging and discharging the battery, the bidirectional DC to DC converter's control
mechanism regulates the voltage of the dc-link. Between dc-link and AC loads is an interface for a three-phase inverter.
Regardless of variations in load and sources, the control of the inverter is built to maintain constant RMS voltage at the
AC bus. In this research, the outcomes under several case studies are presented using the MATLAB platform.
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Abstract:
Consumers required always quality power at load bus. Therefore, it is essential to use specialized power devices, such
as FACTS devices, in distribution systems. A DSTATCOM is mostly used device which is connected very near to load
bus for improving power quality. Usually, high reactive power will be demanded by loads connected at load bus. This
demanded reactive power will cause decrease in RMS voltage at load bus. Hence a proper controller is required to
maintain constant voltage during changes in loads by compensating reactive power which demanded by loads. With
the proposed method, stable and constant voltage is maintained at load bus during changes in load. Under various
operating situations, extensive findings are presented using MATLAB/Simulink. The detailed modeling and control
strategy of DSTATCOM is also included in this paper.
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 The demand of electricity globally led to the concept of renewable energy 
resources for power generation that are eco-friendly and freely available 
from nature. The solar photovoltaic systems and wind-based power 
generators are considered as primary renewable resources and are called as 
Distributed Generation units as they are scattered in nature. These are 
operated with bidirectional converters by providing auxiliary services at grid 
side and load side in either mode of microgrid operation. Besides, the DC 

of inverters.  These types of systems not only increase voltage and current 
harmonics, power frequency deviations but also drive the distribution system 
to risky operating zone. This emphasizes the stipulation of advanced control 
schemes for microgrid architecture. Consequently, power electronic 
converters introduce harmonics in the system and affect the system 
performance. To report these expanded issues, the authors recognized an 
advanced custom power device entitled distributed power flow controller. 
The proposed hybrid solar-wind energy system is first studied with a 
distributed power-flow controller. Later the system is examined by replacing 
proportional integral controller with fuzzy logic controller (FLC) for shunt 
control of distributed power-flow controller. To validate the investigations, 
MATLAB/Simulink software is used. 
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1. INTRODUCTION  

The swift escalation of power electronic equipment and its appliance have vividly altered the 
distinctiveness in the distribution system. The redundant serious power-quality problems are created in recent 
distribution system due to power electronic device based nonlinear components. Fascinatingly, it is renowned 
that the same power electronic devices have the capability to shield utility grid and load either from power 
quality problems. The flexible AC transmission system (FACTS) device and custom power device (CPD) are 
considered as the vital compensation devices to be installed in power system for finest control of active and 
reactive power flow [1]. The development of the FACTS has allowed for the implementation of various 
novel ideas that are making the power system more dependable, flexible, and providing greater control over 
power flow without affecting the generating schedule. 

In an effort to optimize the performance of the power system network, the authors of this research 
suggest an unique device termed as distributed-power flow controller (DPFC), which is an improved version 
of the unified power flow controller (UPFC). The primary distinction between DPFC and UPFC is the lack of 
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ABSTRACT 

Renewable Energy Sources see opportunities 

in fulfilling rising demand with excellent 

power quality and dependability. As a result, 

the notion of micro-grid has emerged, with 

ubiquitous power providing generation units 

known as distribution generation units. A 

Microgrid can operate autonomously or with 

public grid connectivity. In the distributed 

power system, power quality problems start 

when the number of nonlinear loads and 

power-electronic distribution generation 

systems grows. This study conducts a few 

researches to improve power quality concerns 

utilizing FACTS devices. 

 

Keywords- Electromagnetic interference, 

Flexible AC transmission system controllers, 

Microgrid, Power quality issues, Renewable 

Energy Sources,  

 

 

INTRODUCTION 

 

Power quality problems include brief 

disturbances in the form of transients, voltage 

dips and spikes, harmonic distortion, and 

flickering lights. The aim of designing electrical 

power grid is to deliver and maximize 

availability of reliable power for the customers 

[1-4]. Voltage transients, occurrence of 

harmonics from resonance and power 

semiconductor devices, Electromagnetic 

Interference, Communication failures, Inrush 

and circulating currents, faults such as voltage 

unbalance in bipolar DC bus are considered to 

be the most occurring power quality problems in 

a micro-grid. All these non-linear loads result in 

voltage distortion. Distributed Generation (DG) 

units not only provide clean power to critical 

loads without any distortions originating in the 

grid but also affirm energy supply to critical 

loads during continued disruptions as backup 

device [5-11]. The disturbances originated from 

the grid can be isolated from the loads using 

proper interface devices such as Flexible A.C 

Transmission System (FACTS) devices [12-15]. 

The FACTS technology incorporates power 

electronic controlled storage devices installed on 

the transmission side improvising power transfer 

capability and maintaining power flow over 

designated routes [14]. 

 

MITIGATION OF POWER QUALITY 

ISSUES USING FACTS DEVICES 

 

The grid stability is crucial due to 

alternative usage of conventional power 

generation sources and there by these FACTS 

devices perform a vital role [7-9]. The following 

Fig. 1 shows FACTS controllers classification. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

33 Page 33-44 © MAT Journals 2022. All Rights Reserved 

 

Journal of  

Control and Instrumentation Engineering 
 

www.matjournals.com 

e-ISSN: 2582-3000 

Volume-8, Issue-2 (May-August, 2022)  

 

 

 

Arduino Based Metal Detector for Military Security 
 

G. Pandu Ranga Reddy
1*

, V. Sowmya Sree
2
, Y. Sai Indira Priyadarshini

2
, A. Suresh Kumar

2
, 

1
Associate Professor, 

2
Assistant Professor, Department of Electrical and Electronics Engineering,  

G. Pullaiah College of Engineering & Technology, Kurnool, Andhra Pradesh, India 

 
*
Corresponding Author: pandurangaeee@gpcet.ac.in 

 

 

ABSTRACT 

The world's biggest and fastest-growing 

manufacturing sector is the electronic 

industry. Metal detectors are an electrical 

instrument that fascinates people. When 

properly designed and deployed, the world 

will be able to identify any metallic substance 

travelling by or approaching in close 

proximity. As an alert, this function would act 

as a security check for hazardous metallic 

stuff. Without the addition of a metal 

detector, no security system will be optimal or 

complete. A metal detector included within 

the gadget may detect metal items such as 

coins, nails, keys, and gold. This metal 

detector can identify some types of metal, 

particularly iron-containing metals (ferrous 

metal), even if they are hidden behind a half-

inch of dry well or sand. The goal of this 

project is to design, create, and build a 

simple, inexpensive, and effective metal 

detector. The oscillator was used to build this 

metal detector. The primary goal of this 

project is to create a metal detector using 

electrical components that are readily 

accessible and inexpensive. Following the first 

and second world wars, one of the earliest 

widespread applications of metal detectors 

was the identification of land mines and 

unexploded bombs in a number of nations. 

This project provides an overview of the 

operating principle and uses of metal 

detectors. 

 

Keywords- Arduino board, Buzzer, Diode, 

Power supply unit, Proximity sensor, Resistors 

 

 

INTRODUCTION 
 

We have experience working with a 

diverse assortment of materials, including metals 

and non-metals, among others. Examples of non-

metal materials include things like plastic, wood, 

and several other non-metallic substances that we 

are already acquainted with. Ferrous metals and 

non-ferrous metals are the two types of metals 

that are distinguished by their magnetic 

properties [1]. In day-to-day life, metals are often 

used as power carriers, cooking utensils, and 

jewellery materials. They are also utilised for a 

variety of purposes in the military, including 

serving as the primary component of protective 

equipment such as mines. In the military, mines 

are commonly buried under the surface of the 

soil in a manner that will cause them to explode 

in the event that they are stomped on for an 

extended period of time. Mines include a variety 

of explosives, each with its own unique set of 

physical and chemical properties [2, 3]. It is not 

feasible to detect whether or not there are mines 

buried under the earth if one does not have access 

to any equipment. One of the pieces of 

equipment that is used in the process of 

determining the existence of mines is a metal 

detector [4]. Metal detectors make use of 

something called a "transmitter coil," which is a 

wire coil. As electrical current flows through the 

coil, it creates a magnetic field that surrounds the 

coil. When metal detectors are lifted off the 

ground, there will be a change in the magnetic 

field. When a magnetic field is maintained in 

close proximity to a piece of metal, the field has 

an effect on the atoms contained inside the metal 

and may even alter the flow of electrons. Users 

of this metal detector are at a considerable 

increased risk of becoming victims due to the 

fact that its operation still requires direct 

engagement from humans. Ease of executing a 

work is now a human requirement in carrying out 

its operations, allowing people to make 

technological breakthroughs. Technology is used 

to save time and money. One way to address 

these demands is to use robots technology, which 

may assist in the replacement of certain parts of 

human labor [5]. Of course, the employment of 

robots as a tool is created to be as near to what 

humans doing as feasible. Some robots are 
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Abstract People all around the globe are in desperate need 
of finding new sources of energy to provide them with the 
energy they need to survive. As the world's require for 
electrical energy increases, the world's fossil fuel supply will be 
worn-out within several years, according to the International 
Energy Agency.As a result, energy sources that are alternate or 
renewable must be created to fulfill future energy demands. 
Grid-connected wind capacity is growing at the quickest pace 
of any kind of renewable energy production, with worldwide 
20 30 percent yearly growth rates are expected. Power 
electronic converters are important components of wind energy 
conversion systems because they regulate and condition the 
output power from wind energy. In recent years, there has been 
a lot of interest in matrix converters and multilevel converter 
topologies. This paper coverts the Flying Capacitor Multilevel 
Matrix Converter design inWind Energy Conversion System 
employingDoubly-Fed Induction Generator. The performance 
of converter is analyzed using the MATLAB/SIMULINK 
software. 

Keywords DFIG Machine, Flying Capacitor Multilevel 
Matrix Converters, Grid,Matrix-Converter, SVPWM,Wind 
Turbine. 

I. INTRODUCTION

Energy is a critical component of our everyday actions. 
As population increases, fossil fuel use falls, necessitating 
the consumption of more natural resources to satisfy the 
demand. Wind energy, more than any other renewable 
energy source, contributes to the transmission of 
information. It is significant because it has enormous 
potential in terms of giving power to people all over the 
globe. Wind energy, in contrast to other energy sources, 
does not involve the use of fuel in the manufacturing 
process; instead, it harnesses the power of the wind to create 
electricity. Energy costs may be reduced by using a 
renewable source like wind, which doesn't need to be 
transported or mined. 

There are various advantages to using wind energy. Wind 
energy is indigenous to the region, and landowners and 
small enterprises may set up single turbines or clusters of 
turbines on their properties. It does not release toxins into 
lakes and streams, and it does not release dangerous airborne 
pollutants into the surrounding environment. Wind energy 
does not contribute to acid rain or global climate change, as 
is often believed. The majority of other forms of energy, 
such as coal and natural gas, contribute to the emission of 
carbon dioxide, Wind energy, on the other hand, emits none. 
Wind energyis also environmentally friendly.   

The utilization of wind energy has a minor influence on 
agricultural output and cattle grazing since wind farms only 
cover a tiny percentage of the land area under cultivation.  A 
wind energy conversion system typically consists of the 
following basic components: wind turbine, wind generator, 
connecting devices, and control systems. Vertical-axis and 
horizontal-axis wind turbines are distinguished by the 
orientation of their rotor blades during rotation.Wind 
turbines of the 21st century are HAWTs with two or three 
blades, and they are capable of functioning in either a 
downwind or an upwind position depending on the wind 
conditions. This HAWT can be built for either constant 
speed or variable speed operation, depending on the 
requirements of the given application. The more efficient 
variable speed wind turbine is also less stressful 
mechanically and noisier than the other type. However, in 
order to maintain a fixed frequency and constant power 
factor [1] variable speed turbines must be accompanied by 
complex power converters and control systems. 

In recent years,according to the International Wind 
Energy Association, most of the variable-speed wind 
turbines in WECS are operated by Double - Fed Induction 
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the gadget may detect metal items such as 
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particularly iron-containing metals (ferrous 

metal), even if they are hidden behind a half-

inch of dry well or sand. The goal of this 

project is to design, create, and build a 

simple, inexpensive, and effective metal 

detector. The oscillator was used to build this 

metal detector. The primary goal of this 

project is to create a metal detector using 

electrical components that are readily 

accessible and inexpensive. Following the first 
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was the identification of land mines and 

unexploded bombs in a number of nations. 
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We have experience working with a 

diverse assortment of materials, including metals 

and non-metals, among others. Examples of non-

metal materials include things like plastic, wood, 

and several other non-metallic substances that we 

are already acquainted with. Ferrous metals and 

non-ferrous metals are the two types of metals 

that are distinguished by their magnetic 

properties [1]. In day-to-day life, metals are often 

used as power carriers, cooking utensils, and 

jewellery materials. They are also utilised for a 

variety of purposes in the military, including 

serving as the primary component of protective 

equipment such as mines. In the military, mines 

are commonly buried under the surface of the 

soil in a manner that will cause them to explode 

in the event that they are stomped on for an 

extended period of time. Mines include a variety 

of explosives, each with its own unique set of 

physical and chemical properties [2, 3]. It is not 

feasible to detect whether or not there are mines 

buried under the earth if one does not have access 

to any equipment. One of the pieces of 

equipment that is used in the process of 

determining the existence of mines is a metal 

detector [4]. Metal detectors make use of 

something called a "transmitter coil," which is a 

wire coil. As electrical current flows through the 

coil, it creates a magnetic field that surrounds the 

coil. When metal detectors are lifted off the 

ground, there will be a change in the magnetic 

field. When a magnetic field is maintained in 

close proximity to a piece of metal, the field has 

an effect on the atoms contained inside the metal 

and may even alter the flow of electrons. Users 

of this metal detector are at a considerable 

increased risk of becoming victims due to the 

fact that its operation still requires direct 

engagement from humans. Ease of executing a 

work is now a human requirement in carrying out 

its operations, allowing people to make 

technological breakthroughs. Technology is used 

to save time and money. One way to address 

these demands is to use robots technology, which 

may assist in the replacement of certain parts of 

human labor [5]. Of course, the employment of 

robots as a tool is created to be as near to what 

humans doing as feasible. Some robots are 
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Abstract In this paper, a sophisticated control approach for 
variable-speed wind turbine systems based on fuzzy logic is 
devised. Power and rotational speed at the generator's output is 
used as input variables by the fuzzy logic controller (FLC).The 
FLC is responsible for generating the rotor position standard, 
which can correct for the pitch angle's nonlinear relationship to 
wind speed. The influencing factors for the engine's production 
strength and torque are utilized to smoothly govern the wind 
turbine so that the aerodynamic energy itself and in high-wind 
regions, velocity is maintained at the power ratings with little 
fluctuation.The method has been seen via utilizing simulated 
results for a windmill system with a 2.0-Megawatt perpetual 
synchronous motor. 

Keywords Probabilistic Reasoning Controller, Pitch Angle 
Control, Perpetual Synchronous Machine, Windmill. 

I. INTRODUCTION

Due to the power crisis and environmental concerns, 
renewable energy, especially wind energy, has recently 
received a lot of attention. The effect that wind turbine 
systems have on the consistency of the frequency and 
voltage is becoming increasingly important as wind energy's 
integration into the electrical grid is substantially expanded. 
Consequently, from the perspective of grid integration, the 
power regulation method used by wind turbines is also 
becoming more significant. [1] 

Depending on wind velocity, highly variable speed, 
varying wind turbine systems consist of two operating zones. 
In the partial-load area, when wind speeds are less than the 
rated-wind speedVrated, the turbine is kept spinning at an 
optimum speed, in order to capture the most energy from the 
wind turbine. Since the capacity of the generator and 
converter is constrained, In the filled zone, when the wind 
velocity exceeds its rated capacity, the output power of the 

generator is maintained at its rated value. On the other hand, 
the pitch regulation can be applied to the partial-load zone to 
smooth output power.[2] 

Several methods of regulating the wind turbine's pitch 
angle have been developed for reducing the amount of 
kinetic energy it absorbs in high-wind conditions.Commonly 
used pitch angle controllers have been those based on 
proportional-integral (PI) or proportional-integral-derivative 
(PID) to regulate power. Whereas a generalized linear 
windmill model obtained by tiny analysis is used in the 
control system,The approach has the disadvantage that the 
effectiveness suffers if the operational points are changed. 
This is the method's primary downside.Alternately, a method 
was presented that provides great results of the turbine's 
electrical output in addition to resistance to wind speed and 
turbine characteristics fluctuations. But because the 
constraints need the weighting functions to change, the 
model's and the controller's parameters must also be 
adjusted.[3] 

The linear quadratic Gaussian (LQG) approach has been 
utilized with regard to the planning of the rotor position 
management. In reference to the phase tolerances and 
increase margins, respectively, the LQG controller has 
earned a stellar reputation for its dependability. Furthermore, 
due to the large nonlinearities shown by the wind turbines, 
the efficacy of such a linear controller is greatly limited.[4] 

A rotor position controller using the approach of generic 
control scheme has been suggested as a possible solution for 
a broad operating range of wind speed. By minimizing the 
performance index, this strategy minimizes the control 
signal error at each interval and eliminates its divergence. 
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