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Energy storage systems are important component's of:-x micro-grid as they cnahllt:‘thc
. .oration of intermittent renewable energy sources. Electric vehlclf: (EV) batte'r:es can be utilized
l"w.;l:ccti\'e storage devices in micro-grids when they are plugged-in for charging. Most personal
as tq ortation vehicles sit parked for about 22 hours each day, during which tim-e they represent
ﬁ:?cife asset. EVs could potentially help in micro-grid energy management by storing energy i
?here is surplus (Grid-To-Vehicle, G2V) and feeding this energy back ?O the grid when there is
demand for it (Vehicle-To-Grid). V2G applied to the general power grid faces some challenges
such as; it is complicated to control, needs large amount of EVs and is hard to realize in short term
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Fig.1: Block Diagram

In this scenario, it is easy to implement V2G system in a micro-grid. The Society of
Automotive Engineers defines three levels of charging for EVs. Level 1 charging uses a plug
to connect to the vehicle’s on-board charger and a standard household (120 V) outlet. This is
the slowest form of charging and works for those who travel less than 60 kilometres a day and
have all night to charge. Level 2 charging uses a dedicated Electric Vehicle Supply Equipment
(EVSE) at home or at a public station to provide power at 220 V or 240 V and up to 30 A. The
level 3 charging is also referred to as dc fast charging. DC fast charging stations provide
charging power up to 90 kW at 200/450 V, reducing the charging time to 20-30 mins. DC fast
charging is preferred for implementing a V2G architecture in micro-grid due to the quick power

transfer that is required when EVs are utilized for energy storage. Also, the dc bus can be used
for integrating renewable generation sources into the system
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Modern day usage X

of ele .
.om'entional €nergy sources are I?}:rllcal energy has increased unimaginably to the extent that
:,<c has led to heavy increase in enviei-gn::: bt: TXhauSted very soon in near future Their persistent
s . . en i :
for generating electrical energy. al pollution paving way for use of renewable sources

This chapter deals wi
o friendly Wafer pumpinglt: tlt1e devel_opme_n.t of a simple, cost effective, efficient, reliable, and
eower conditioning unit inySSE;n which utilizes a DC-DC boost converter as an intermediate
’ timization of solar photovol olar Photovc-)ltzfic (SPVjwater pumping system. The power
3530 aaior Furictisis oF Dg-ci)té:u% array and limiting the starting inrush current of BLDC are the
N ditional circuit. The bo oost converter. The starting current is controlled without any

ost converter offers man ivi i
- €r o y privileges over other DC-DC converters in
solar photovoltaic array-based applications. The voltage source inverter (VSI) utilized here

performs the electronic commutation of brushless DC motor. The motor is operated with pulses of
fundamental frequency hereby avoiding switching losses caused by the pulses of high frequency
Furthel‘: the speed Of: brushless DC motor is controlled by using a variable DC link voltage whic};
results in absolute elimination of sensor that would have been otherwise required for speed control
of the motor. Tbe proposed solar photovoltaic array-based water pumping system is modelled,
designed, and simulated in the SIMULINK environment of MATLAB and various performance

indicfe§ _have been analysed under practical conditions, thereby, confirming its suitability and
credibility for water pumping purposes.

Though solar power

extraction systems are e vt

prevalent, there is a need to — i L ‘ 1
develop low cost and highly it S S

efficient systems. Most i

common existing system - .

makes use of two stage . 5.t h i s : i
converters present betWeen  arey F'.‘ Arﬁ_, s i 57

the PV array and the l,_ . o = N
grid/load.  The  first —{3 —
converter is a DC-DC boost i BT il

converter meant to increase f"}

the low DC voltage coming :@4@ i
from the PV array. This ot =t

boosted DC voltage is then
fed to an inverter for
converting the DC into AC at a desired voltage level. This system, however, is costly due to .the
presence of the two converters and absence of a common input source fpr the two stages resulting
in asymmetrical operation. The large size, weight and low reliability also contribute to the

Fig 2: Circuit Diagram
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In this chapter, the components of the 13-V

] ) system were addressed in this study's abstract, and a
<imulation ot a BEV model using the

nEv MATLAB-SHmulink platform was performed  Since they h,.«{t

demonstrated assignilicant potential 1o reduce the consumption of petroleum-based and other high €072

emitting “"“"-\l_“‘““““" fuels, clectric vehicles (12Vs) are anticipated to be an alternative energy mode of

gransportation in the future. The pertinent electrical system parts and their matching equations for validation
were also found. Additionally, every simulation outcome was considered. A complex and interdisciplinary
subject. the sociological study of battery clectric vehicles (BEVs) calls for the integration of diverse ""‘3"""
cconomic. environmental, and technological elements, The purpose of this abstract is to give a concise
outline of the major themes and problems surrounding the social study of BEVs. The '»()Ciﬂl()g"if”
examination ol BEVs must thus take a varicty of aspects into account, such as consumer behavior, public
regulations, technical innovation, and the larger social and cultural environment in which BEVs are

introduced. Including viewpoints from the disciplines of engineering, sociology, psychology, economics,
and environmental science in this study is cqually important.

Soc
Soc Analysis Data Collection and Result Analysis and Estimation
Technique Processing Reporting and
Modelling

Fig.1: Block Diagram

The methodology of SOC analysis of battery EV in MATLAB involves simulating
the operation of the BEV using a battery model and driving cycle data, calculating the SOC qfthe
battery at each time step, and analyzing the SOC data to determine the battery performance and optimize
its operation.

The battery electric car components were designed using MATLAB-Simulink, which was a.lso
utilized to integrate the entire system. Additionally, the battery electric vehicle and its accompanying
equation were simulated using MATLAB-Simulink for verification

Managemer]
System
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Fig 2: Circuit Diagram
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Gas use

presents major problems in both the h th . Liquid petroler
(LPG) and other 1 ¢ home and the office. Liquid petroleumn gas=

workplaces. Hum
gas spill. K
workplaces b

ammable gases are combustible gases that are commonly utilized in homes and

an |§Vcs and cultural heritage have been irreparably damaged as a result of the
ceping this, we decided to develo

y taking the nccessary steps at th

P a system that identifies gas lcaks and protects
¢ proper time.
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The primary goal of a Gas Le
surrounding environment and inform
users with a warning signal, such as a
buzzer sound, as well as show the gas
level on an LCD screen. The system
detects gas concentrations with a gas
scnsor, such as the MQ series gas
sensor, which is linked to an Arduino
board. The gas sensor sends an
analogue voltage signal to the Arduino
board that is proportional to the gas
concentration. The signal is then
processed by the Arduino board and

Fig.1: Block Diagram ]
akage Detection System, is to detect any gas leakage in the

[

Fig 2: Schematic Diagram

compared to a threshold value. If the gas concentration reaches the threshold amoun.t, the system
raises an alarm by activating a buzzer, which emits a sound to warn users of a possible gas lcak
Simultaneously, the system shows the level of gas concentration on an LCD screen, prov:dm.g a
visual indicator of the gas level in the surrounding environment. The Gas Leakagc Dctccn:kt;
System with Arduino, LCD, and Buzzer is a simple and low-cost n.lethod for detecting gas lct ‘
and avoiding potential hazards. It is simple t: t;lnstall and :ll‘sc’ and. it dctcz:s gas leaks accurately
i ing the safety of people and the surrounding environment. .
e lm h't;":xl:;:isrcun:agrious r&tsyonsp;hl;' Gas Leakage Detection Systcm shoulc.l be consndercd;
Safety: Gas leaks can be dangerous, triggers a fire or explosion and causing harm or eve
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A control strateg
Y based op SVM i
x 1S pr . . .
10n motor drj Proposed for achieving precise speed and torque

rives. Th i . ]
€ project begins with a literature review of various speed

pulse width modulation (PWM) technique that

is used to generate the required voltage o —E “ —
waveform for the i ; = gyl -
: control of induction motors, = =
SVM provides higher output voltage compared - E | ol
to other PWM techniques, resulting i —@x‘r" 1
; == |
smoother motor operation, and reduced h-:-r"?"
harmonic distortion. i ———
SVM also allows for high-resolution — t-—: =

control of the output voltage waveform, which

improves the accuracy of speed and torque Figure: Simulink diagram

control. The speed and torque control of induction motors is a critical aspect in various
industrial applications such as pumps, fans, compressors, and conveyor systems. Space Vector
Modulation (SVM) is a popular digital control technique that provides an efficient and accurate
method for controlling the speed and torque of induction motors

The methodology for speed and torque control of induction motor drive using space vector
pulse width modulation involves the following steps:

The first step in this project is to conduct a comprehensive literature review of the existing
research on SVM-based control techniques for induction motor drives.

2. The second step is to model the induction motor drive using mathematical equations

3. The third step is to design the Space Vector Modulation (SVM)control system for the
induction motor drive.

4. The SVM control algorithm will be designed based on the mathematical model of the

n

motor drive developed in step 2. The simulation results will be used to fine-tune the

control system parameter sand evaluate its performance.
The fourth step is to implement the designed control system on hardware. The control
system will be implemented on a microcontroller board and tested on a small

ISBN:9798215685907 19 | Page
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Due to 1 b
nment whi:;m':::hl!‘ fhc usc of the vehicles the harmful gases arc relcased Into the
ay's world. Electr n tnerease of pollution. So, replacing the IC vehicle is the challenging
nce the solar Powen, :,Ch""f' is the altcrnative for IC vehicles but as it cannot travel to (002
Powered hybrid clectr rc !‘Ybl'ld electric are the best to replace the electric vehicle. The solar
the battery. This proj cv :!llclc works on both the solar encrgy and the encrgy which is squCd .
which the solar en pect -‘scf‘sscs about the simulation of the solar powered hybrid vehicle n
fsEthe/ NIRRT ‘ccchrfiy whxch.ns extracted depends upon different parameters. In this the ?ola.r pancl
boost up and drives ‘guc which extract the maximum power and the power extracted is given 1o
this DC-DC conven ¢ motor. The SIMULINK model is based on the mathematical equation- In
Fnlansay ccnc_l' 1s used to boost up and then fed to SRM. .
maximum power is c‘:uf:()dc“cd and simulated using the MATLAB. By using the MPPT ﬂ’Sm?hm
DC voltage from the pu cted. T"hc charge controller dirccts this solar power to the bm}crlﬁ- _ c
pawer runs the SRI\: pancl as then boosted up using a boost DC-DC converter. This supplicd
motor which used as to drive the motor for the vehicle application.

D Buas
Boost Converter
15 2 & ~
VvV Arvay >C s
ot DC
NPT
EY
Chargiag EVSRM)
Stnttan
NDidirectional Converter | \
Datiery ~ Charge Controller .
Bamk —— B
o I e
I o) Charne and
Dischurge Controlles

Fig.1: Block Diagram
The solar panel gencrates clectricity from the sun and sends it to the battery for storage.
The battery provides power to the clectric motor, which drives the wheels of the vehicle. When the
battery runs low on power, the engine kicks in to provide additio
and recharge the battery.
The controller manages the flow of power between the different components of the vehicle,
switching between clectric and gasoline power modes depending on the driving conditions. For

nal power to the electric motor
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Source. In this system, heat radiali:: t?rzfr::m platform for electronics, Arduino is free and open-

= utilized to ¢ surrounding items i -
can be *s brigh dc‘ec.t the presence of various things i li :ls W sl o
the sun’s brightness. Wireless ¢ ommunic - & hight sensor called the LDR measures

o ation is the purpose of the Bluctooth module HC-05. This
L }- | module can be configured as either a master
— L or a slave.

|y =33 — A7 Using this 1OT- based light
e - E‘ 3--- — automation system, the numerous
=R Qoo . G retk drawbacks of traditional lighting
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T =B ;'1:_: : compared to a traditional lightung
PP P - 7N\ ‘122 T Burmah modds system, automation of lights allows the
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increasing, the overall efficiency of the
lighting system, and saving moncy.
Whenever there is any fault detected,
the user gets notification through GSM module.

Fig.1: Block Diagram

The streetlight's circuit diagram. It operates according to the changh:\g s§msh'mc. Thc LDR
functions with the aid of IR sensors, which are activated under low illumination cond\_tlons am:‘
every fundamental electronic circuit will operate under regulated Sv DC. When there 1s enoug

light present the LDR displays high resistance and acts as an insulator. When there is no light

present, the LDR behaves as a low resistance path and permits the flows of electricity. When an

\tem enters the range of an IR sensor, an IR LED emits radiation that is reflected by the object and
e e
‘passcs through an IR photodiode. As a result, an object is found.

When it comes to the functional block, which includes LDR, LEDs, and IR sensors, these parls

more expensive, more compact, less complex, highly dependable, and suitable for low-power
are ,
applicalionS.
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) _Anmrlymﬂrr.lhnkm.,.
eter. s a device used to measure the
enc Y
:Y“:'“. panc or circult breaker boxr Energy
-,,.,-nll""l or d:‘"-dlim :niurr. Mechanical mete
as ning disc to measare en
disls ‘mﬂ:: use clectronic unwnm f;:;uhu;!l:rn;;hue
P”ﬁdt real-time encrgy usage data. This Paper rxpmn‘n?
dcvelopment of a smart energy meter with overioad pnm'cumc
o power theft control features. The Proposed meter ﬂnployl:
p m“u"unﬂ-.b.sed system that moaltors and records the
oo consumption of a household or bullding. The system alse
. tes an overioad protection meclnn;sm that
’mm"’ tically switches off the power supply when the load
“xceeds a safe Iimtt, thereby preventing damage to the electrical
appliances and wiring. In addidon to the overload protection,
{he smart energy meter is equipped with a power theft control
festure that detects and reports any unauthorized tampering
with the meter. This is achieved by monitoring the voltage and
nt levels, and comparing them with the expected values
pased on the load and power factor of the connected appliances.
T any discrepancies are detected, an alert is generated, and the

mters can be
TS use rotating

arlity company 1s notified.

Keywords—Power Factor, Electrical Measurements,
Calbration, Electrodynamometer, Digital Meter, Power
Qualiry.

I. INTRODUCTION

Digital encrgy meters are advanced energy measuring
devices that are becoming increasimgly popular in modem
times. These meters utilize the latest technology to measure
the consumption of electricity with greater accuracy than
rraditional analog meters. They are widely used in commercial
and residential buildings to monitor and measure energy
usage, providing essential data that can be used w make
mformed decisions about energy usage, billing, and
maintenance. The need for digital energy meters arose from

the inadequacies of traditional mechanical meters that were
prone 1o errors and tamperning [1]. Traditonal meters required
mamml reading and esumanon. which could result in
maccurate billing and disputes benween consumers and energy
peoviders. The lack of accuracy in tradiional meters meant
that energy providers could not accurately measure and bill
customers for their actual energy consumption. The advent of
diginal epergy meters has revolutionized the energy industy,
providmg more accurate measurements and enabling more
eficctive energy management [2). Digital energy meters arc
clectonic devices that measure energy usage in real-time and

D0 X XO00X 0000 X 0XUIXX 00 €20XX EEE

Andhra Pradesh. India
20U4SA0236@diet edu in

€7 retricval. These meters use a digital dis
which is g m::rsy consumption in kilcwnll-hlEJn lkm,
given lime ) Tul: of the amount of energy consumed m a
monitor their c dignal display allows consumers o easily
energy usage t:"ﬂ‘y consumption and make changes w ther
i meoEta X reduce their overall consumption. One of the
ability o xn advantages of digital energy meters is ther
consutimry umrcgely measure energy usage. ensuring that
consume [4] C_nikd for the exact amoum of encrgy they
affected by c'ucma?cfc‘nq of digital energy meters is not
fluctuat ; acwrs such as temperature and voltage

lons, which can cause errors in trad tional mechanical
nmc.'sé 1;‘3“31 €NCTEY meters are also resistant to tampering.
mdigilnl . L‘ﬂl'more reliable and secure. Another advantage of
o el Oergy meters is their ability w0 provide real-time data
it gy consumption, enabling consumers o momnitor their
€Y usage in real-time. This real-time data can be used ©

ifarll::ify arcas where encrgy consumption can be reduced.
merg;‘i;‘:;“{:}'ﬂ;ﬁfl make mt;orp\cq de?sions about their

g€ |5]. This can result in significant cost savings
and reduce the carbon footprint of the hlgﬁldmg. Digital energy
meters can also be mtegrated with other energy management
systems to provide a comprehensive overview of energy
consumption. These systems can inchude building automation
systems. renewable energy systems. and energy storage
syster s. By integrating digital energy meters with other
syster~. emergy consumplion can be effectively managed,
resuluae in reduced costs and improved energy efficiency. In
conclus.. 1. digital energy meters have revolutionized the
~nergy ndustry by providing accurate and reliable
measurements of energy consumption. These meters provide
real-time data on energy usage, enabling consumers to
monitor and manage their energy consumption effectively.
Digital energy meters are becoming increasingly popular in
commercial and residential buildings, and their integration
with other energy management systems is enabling cffective
energy management and cost savings [6]. As technology
continues to advance, digital energy meters will continue to
play a vital role in the efficient management of energy
consumption.

There have been mumerous research papers published on
smart energy meters, covering a range of topics including their
impact on energy jon. their effectiveness in reducing
energy bills, and their potential for integrating with renewable
energy sources. Here are some examples of previous research
PapeTs 0N SMArt CNCIgY meters:

1. “Smart Meter Data Analytics for Energy Emcxmcy'
A Survey,” published in the journal Epergies in2018,
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gpstract: The Antomatic Venicye He

adlight sijy
and Eye Blink Rescue Syxtem, i A e

chin I

.si'ug Arduing & Svus
alert is an m!vqnn.'d s¥stem designeg 10 improye road
safety By mducfn:;- accldem‘s cansed by hcal!h'ghr glare
and drowsy driving. The AJ'.S;!ERI usey Arduin,, GPS,
ard SMS alert {n detect headhght glare ang monitor ¢
driver's eye blink [Jﬂﬂfﬂl:&‘ to Preveny accidents, The
system adjusts the headlighg HITensity basey o the
;f-l'." 1ance and speed of ancoming re}ficlcs, awd alerrs 1),
Jgriver and emergency Cantacty in case of {Irou'yy
driving. 1t can be'lfr’sc'd by anyane who drivey ¢ night or
in lovw-tight f_“ﬂﬂf[IﬂiZﬂS fo enha_ncc roac safety. 0\'1.’7'(1”,
the Auromatic Vehicle Hcm?"hglu glare Switching ang
Eve Blink Rescue S:)'Sn’m. MSing Arduing & SMS alery
“us fo create 4 safer driving cxXperience by reducing
!:: fc ’ dents caused by headligle glare ang drowsy dr; ving,
1
Keywords: Headlight. Temporary blindness, Arduino, Eye
plink Sensor. GEAL , . !
I INTRODUCTION

Using a headlight when driving at ni
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it was so much cheaper 1o make new solar panels from raw materials

In this chapter, a balanced material demanddbimsd dp lastitowarstst amea oot O pYtinrAaEtio n
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Fig 1: Plastic Waste Handling model.

High-quality applications need high-quality recycled products. At the manufacturing level of
ﬂﬂslig. using crude oil and origin materials, plastic material maanactured and the recycled
sidues collected at the industry level used for product recycling in second-level high—grade
xv;‘»licatioxls. The high-quality by-products obtained from the residuess o6: thoc ppimanyy
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L. INTRODUCTION

: long-term reliable and eco- friendly source of energy,
ovoltaic  power generation systems have an endless

oy of potential energy. It is possible to employ
wvoltaic power generation systems to generate electricity
- also lowering carbon dioxide emissions and working

rd renewable energy targets. In reality, the installed PV
er systems worldwide have grown at a rate of roughly
for the past eight years in a row 1.

s conversion of energy using the phmovoltuic effect
ey the provision of essential energizing services (such
sung. air conditioning. pumps, etc.) and the fulfillment
umerous professional requirements relayv radio, remote

weng, lighting systems. The photovoltaic encrey 15

electrification of remote arcas, whether

of installation and maintenance. T
also has sociological implications because,
advancing remote areas, it also helps to slo
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<olution for the
in dcveloping ©f
industrialized nations [2] This is duc to its flexibility and ease
he phomvo!laic technology
in addinon o
w down the

undeniably a technical and cost-effective

phenomena of rural exodus.

Environmental elements like temperature and irradiance
have an impact on how much electricity a PV cell can
produce. In order to adapt the solar cell power O
environmental changes, a controller known as a maximum
power point tracker (MPPT) is needed because a solar cell's
characteristic curve displays a nonlinear voltage-current
characteristic [3].

) One of the most significant sources of renewable energy
is solar energy. Solar energy is pure, limitless, and cost-
f}‘ee in contrast to conventional, non-renewable sources
like coal, gas, etc. Photovoltaic (PV) systems arc mostly
used for grid-connected (hybrid systems, power plants) or
stand—.alone (water pumping, home and outdoor lighting,
electric cars, military and space applications) purposes-
PV generating systems, however, suffer from two main
issues: the conversion efficiency in the creation of electric
power is low (generally less than 17%, especially in low
irradiation situations), and the amount of electric power
produced by solar arrays changes continuously with the
weather.

Many authors have suggested various investigations.
The Perturb and Observe (P&O), Incremental
Conductance method, Fuzzy Logic (FL) method,
Fractional Open Circuit Voltage (FOCV) method.
Fractional Short Circuit Current (FSCC) method, ectc. are
a few examples (4].

Sliding mode control (SMC), one of these control
systems, has drawn the most attention because of its
significant  benetfits, including stability —assurance,
resistance to parameter fluctuations. quick dynamic
response, and ease of implementation. SMC-based MPPT
was used for a PV system with a Boost type converter in
order to specifically control the PV current. We discovered
SMC being utilized in to control the output voltage of the
2uck converter in order to maximize PV power.

In this paper, we present the design of the SMC to track
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.m,mcchanicul systems is pulse width modulation
However, the hard commutation that is intrinsic
\[ stresses the actuator (electric motors) inducing
danges in its dynamics which are observed as sudden
(o voltages and clectric currents [1]. One manner
(his situation is the employment of DC/DC power
¢ converters. Since these devices have embedded
«and inductors, they provide smooth voltages and
-arents, diminishing noise produced by the hard
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ACT  This paper is concerned with velocity control in a permanent magnet synchronous
[ PMSM) when it is fed by an inverter-DC/DC Buck power converter system as power amplifier.
| ent, for the first time, a formal local asymptotic stability proof to solve this control problem. We stress
is the first time that this problem is solved for an AC motor. Our control scheme is simple when
d to differential flatness- and backsteping-based proposals in the literature to solve this problem
motors. The key for these achievements is the employment of a novel passivity-based approach
lakes advantage of the natural energy exchange among the electrical and mechanical subsystems
mpose the inverter-DC/DC Buck power converter-PMSM system. The main features of this novel

{ TERIMIS Energy-based control, inverter-dc/dc buck power converter system, Lyapunov stability,

In the recent works [14]-[17], the introduction of an
inverter between the DC/DC power electronic converter and
the DC motor has rendered possible the bidirectional control
of velocity. The problem with the proposed inverter-DC/DC
power electronic converter topology is that the hard commu-
tation of the inverter still appears at the DC-motor terminals.
Motivated by this drawback, in [18] is proposed a novel
inverter-DC/DC power electronic converter topology having
the advantage that the hard commutation of the inverter is not
present at the DC-motor terminals.

In the present paper we extend the application of the
inverter-DC/DC power converter topology introduced in [18]
to feed a permanent magnet synchronous motor (PMSM) for
velocity regulation purposes. We present a formal stability
proof ensuring asymptotic stability when the desired velocity
is constant. Our main contribution is that, for the first time,
velocity is controlled in an AC motor when it is fed b)" an
inverter-DC/DC power converter. We stress that the previous
works in the literature are devoted to control DC-motors
whose dynamical model is well known to be linear. Recall
that AC motor models, and in particular the PMSM model,

n, see https://creativecommons.org/licenses/by/4.0/  yo uME 8, 2020
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i ;’:::;rmm rless BLUC motor drives have
y automotive appli
;:.:. :,:-g-r n:l. improved reliability, ang xlmplpilx':n(l‘tl:::l‘ d“; .
= 3V
per ¢ 1o deign a semsordess BLDC motor dri:: ;"
or

Y. the paper includ ive testi
= . P naludes exlensive test
undeﬂ!ﬂzr ) .hnn to :imxrr the system's reliability and performance
e ednomm dr:m tions and lmds, The results of this project are

pect tmonstrate the feasibility and cfTeetiveness of a

stn by i
surless BLDC motar drive for nutmnotive upplications.

Keywords —Rack-clectromative-farce {(EMF), Current sensing,
Motor rotation detection, Sensor less BLDC Motor, Potentiometer,

I. INTRODUCTION

The brushless de (BLDC) motor s gatning poputarity these
dayvs for use in autamobiles. This s becanse BLDC«);vcm:c«.
more guictlyv, more rehably. and with less maintenance thas its
brushed do cousin. conlinuous powernincreases the pernanent-
magnet  brushless a dependable.  costellective
altermatve for a vanety of adjustable speed applications, [t also
s controller 1Cs and power senuconductons. Pawer steenng,
engine coaling fans, fuel pumps, water pumps, air condinioning
cumpressors, and heating, ventlation. and air conditioning
(HVAC) blower motors are atnang the apphications fur which
BLDC motorsare being developed or are already in use. Only
two phases ofa three-phase BLDC miotor can have current
flowing through

motor  1s

thein al once because 1o siastep commutation with a 120-
conduction time. As a result, the third phase can be used 0
wense the return EME. which shows the rotor location
Sensingthe back EME will allow the controller to dnve the
motor bevause it is directly tizd to the rotor position. @ direct
hae k. EME sensing methad where the motor nautral pomnt s
a0t setrsed and back EMF signals can be directly retneved
fraeach phase. The bach EME sonsing systen s supenof to
e traditional approach o some ways Since the motor neutral
svohage 1 pot used for Zeto crossing companson, the back
L\“. aienal 11 not atennaral. 2nd there s no problem with
hagh CommTon WK Wle voltage Without fow pas filtenng,
detevuon can be accomplished
Ths

peevise REMF zero crosing

raia well

conmrol  mechaniun  perianms bow cost
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mictocontrolles wi

bee ith the direct back FA1] sensing appeiaschy hus
noemployed for o number of apphcations (6] |7[4 Thy
) » ’ 4

method's enhancements. including ones that le
n high vollag i , TR
A, age applications and power loss inMOSFETs
ln-r oW unlmgc apphications, were published in [ 7] But because
this direct back EMF sensing method needs & minimal ameoust
of PWM “ofl™ time, the duty cycle 18 constramed to a value
below 100%. To make the most of the low bus voltage in many
automonive apphications, itis preferred to run the motor at 1007
duty cycles. The motor back EMF is sampled synchronousdy
during either the PWM off periead or the PWM on nime o an

improved direct back EMF detection approach an up as a result.
LITERATURE SURVEY

In 2015 Nikita Tiwar, Prof Ritesh Diwan “Speed Control
of Brushless DC Motor using Fuzzy and Newro Fuzzy™ In this
article the DC drive systems are often used in many industrial
applications such as robolics. sctuatian and manipulators. The
purpose of this papet is 1o contol the speed of Bruchless DC
nctor by using Fuzzy logic conuoller tFLC) and Neuro-tuzzy
controller in MATLAB / SIMULINK model. The scopes
include the modelling and simulation of Brushicss DC mutor,
application of fuzzy logic controller o actual DC motor. Thas
paper is going to present the new capacity ol assessing speed
and controt of the Brushiess DC motor. By utthzing the Neuro
fuzzy controller, the rate can be funad umil 11 gets like the

desired outpur that a user wants.,

M. Daniel Pradeep, “a novel method of speed and
voltage control of BLDC mator™ Thus paper presents the speed
control of BLDC motor by the 3phase semmconductor brudge by
the signal senced by mlor powion «ensor. In the popoed
method the backh emi of the wotor 1s stored in the battery and
the speed of motor s seased and s given the pr controlier which
drives the semiconductor thus, by this proposed method the
energy consumnption wall be fess and senerted ensrgy can be
cored and reused, and 1t has hich. long operating life, noneless
operanion. and highspeed nmge.

In 2015 Maloth Purnalall. Kumar T K2
“Development of Mathemancal Muodel and Spued Control of
BLDC Motor™ In this article the clectionically cotanmutalad

Suml

Brshless DO motan are enotmousdy ased mnomans undusinal
applivations whuch increases the pecd for Jesign of clhenl
contrul strutegy {or these pereless motons This paper Jdeabs
BLDC
performnce of the BLDC motor e aanulated. The duty ratio

the duty

with a ¢lined loop spead comtrol ot motor and

is controlled by the Pl controllern, whh deternmnes
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I. INTRODUCTION

smart city is a modern city that uses dig_ital technologies
ata analytics to enhance the quality of life of its citizens,
e Sustamab_lhty, and optlml_ze Its operations. Smart
gtilize @ variety of te?hnologles, su?h as sensors, data
tics, and internet o-f things (1oT) .dev1ces, to collect and
z¢ data from various sources in real-time [1]. This
nation i then used tg r_nake informed decisions that
we City services, optimize traffic flow, and enhance
¢ safety. Smart cities also focus on improving the quality
. for their citizens by providing access to digital services
~sources. This can include providing free public Wi-Fi,
oping mobile applications to make it easier for citizens
cess city services, and creating digital platforms for
2 engagement. The content on a notice board is usually
««d frequently, and it is important to keep it up-to-date to
¢ that people receive accurate information. Notice boards
e maintained by designated individuals such as teachers,
sistrators, or office staff [2]. Alternatively, they can be
» as a communal space where anyone can post
mation. Smart notice boards are an innovative application
gtal technology that is transforming the way we

000G 00X S XX 00 ©20XX IEEE
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OMMunicate and share information. Smart notice b

igi i : dates
g:&;‘:gﬂ‘:?ma’ys and connectivity to provide :ﬁg:;(ll(';"tfc‘g:"-y e
use, cy Ications to users [3]. They arc dcivm S here, making
1hc, stomizable, and accessible from any I s schools.
M an ideal solution for a variety of settings. SUCE © " " rice
universities, offices. public spaces, and morc. Sma be
boards are typicall ised of a digital display that can
N y compnsc of a digits ' ) ) cVCnl
customized to show a variety of information. such as dia
schedules, news feeds, weather updates, and social "(;fcucd
feeds [4). The content displayed on the board can be up ;tcm
In real-time, cither manually or through an automated sy ol
that pulls information from various sources. such as soi
media accounts, RSS feeds, or APIls. One of the Z}c’
advantages of smart notice boards is their ability to Pro¥! a
real-time updates and notifications to users. For cxamp|§.tc
school might use a smart notice board to provide up-to- e t
information on exam schedules, student activities, and scr}oot
closures. In an office setting, a smart notice board m.l%‘h
‘_dlsplay meeting schedules, project updates, 3'_‘d ot e(;‘
Important information that employees need to stay_mel’mfj
[5]. One of the most significant benefits of smart notice boards
is their ability to enhance communication and collaborauog
among wusers. By providing real-time updates an 1
notifications, smart notice boards help to ensure that _al
stakeholders are on the same page and have an opportunity
access for the data they need to make informed dec-:lslon:_i.
Another important benefit of smart notice boards is their
ability to promote engagement and participation. By
displaying dynamic and interactive content, smart notice
boards can help to capture the attention of users and encourage
them to take action, whether it's attending an event,
participating in a survey, or sharing information with others.
Smart notice boards can also help to reduce the environmental
impact of traditional notice boards, which often rely on paper-
based materials that are both wasteful and costly. By using
digital displays and connectivity, smart notice boards
eliminate the need for paper-based materials, reducing waste
and lowering costs. In addition to their many benefits, smart
notice boards also present some challenges a_nd
considerations. For example, implementing a smart notice
board can need an initial financial investment in computer
equipment and firmware, as well as ongoing maintenan_ce and
support costs. It is also important to consider data security and
privacy concerns when using smart notice boards, as they
often rely on data connectivity and can potentially expose
sensitive information to unauthorized users. One of'the key
features of smart notice boards is their ability to Prowde real-
time updates and notifications to users. This has been
highlighted in several studies, which have shown that real-
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ANNEXURE -1

A Study on Load frequency Control of BESS in Distribution
Generation | |
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”,\/nu"" The nmin zoal of a power system is (o balance the
.-‘|rlt'"-‘4 ,_:,;"rrnh-(l at the generator cad with the power needed
‘-luhc wns’U"‘l’“"" end. However, consumer demand is alwa
u"‘ﬂiﬂ" as o result of advancement. Therefore. itis uov:us;qr\' ‘l(:
' .|i|l;"““|-\' check on and mecet load demand. Thcrl\‘\'aicm
tuf eney will be impacted by any imbalance between |-mwcr
:l:,:lcrilfi"" and Jdemand. 'l'hl“ use of r.cnc\\ able energy sources
;'l”;,‘i) has become more lll‘L'\:Ilt'"( ln' confemporary  power
s From an eeonumic standpoint, the Nexibility of
5} 5”"]"[: RES gives energy producers and consumers the nf)liun
lmc‘ht""“' an energy transaction. In addition w this, RES also
::;~ an effect on current power svstems, For load frequency
» lation. 4n jsolated power system is modelled in the current
“‘"l..‘rch- the nsynchrmmus cenceration has alsu been modelled
:t,,:l.inll'ﬂ“""'d into the current model to sce how it affects the
.gt.uln“'-‘ of the Povwer system Load frequency. Additionally. o
i energy sturage system has been designed and integrated
il;ll‘ other ,,,,,[|._-’|5..In this study. single area load fregqueney
w""_“[ (LIC) "“155"{;_- an inlcgrnl_l-d controller is initiably taken
o l-.,"\illl‘f:“i""' bc(‘lifli‘l- [)l:lrnl)‘Lllt-(l ceneration is used to
cramine Sinple area LFC (DG, Fullowing that. the battery
oy storage (BES) svatem is used to assess single arca LFC.
s nrr (he study we can determine the proper gain for the Pl
:::‘ullrullcr. the impact of illl‘rt':f\ill:l l)f;' Dt‘nri":llinn level, and
o of the BES 3 stenm using ..\l AT I_:\ll- Simulink RZ018A
ol are. Additionaliy. frequency dncn:rpuncn-- were: sten W hen
different controllers were added to a single area LEC with and

withuut DG embedded and BES system.

Nevwords—Ranery energy  storage  system. Distribnted
(-,.,,,-,;,/i,.:n Integral controlter, Load frequency control, Single
’ L .

arva, Power syzem
1. INTRODUCTION

[he load attects the frequency ol the power system.
Unpredictable load vanations are based  on consumer
preferences. Any Kind of discrepancy between the amount ot
poner penerated and the amount of power needed by the load
will result n ambalances the electromagnetic and
mechanical torgue of the generators. w hich will change the
petvork's frequency and jeopardise the stability orthe system
(4] .

Frequency dependent Toads and other system cquipment
e affected by changes in frequency. The techmigque ot
controlling the lhn‘u;:‘;_\ by maomtoring changes m the toad
@ lenng the gencrator's mput s wnown as load frequency
pecd. trequendy. and power are

31
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power system characteristics that are interconnected and are
altered by load fuctuation. System frequency 15 at the
{“““dﬂl‘d specified value, or 50 Hz, when the power system s
m a nermal funciioning stie with no form ol power
ln!hul:mcu (India) [3]. However. there is a [requency
mismatch when a load changes. a condition that s abnormal
happens. or a system parameter is changed. Such mismatches
e l?c avoided by using AGC 1o contral frequency within
certain bounds [4].

Most proportional-integral controllers. which are well-
known conventional controllers used for load-frequency. are
employed in the secondary loop to achieve zero steady state
crror |3} The magnitude of the gain (Kiy of the Il
{Proportional Integral) controller plays a crucial role in the
change of frequency (AN when the secondary loop of control
in LEC is used [6].

The usage of several controller architectures for lead
frequency control has been mentioned in recent literature. For
multi-area power systems with parametric Lhmitations, Lim et
al [7). have suggested a reliable decentralised load frequency
controller based on the Riceati-Equation techniyjue. For
controlling load frequency. the conventional PID controller
has been widely emploved. Later, expert systems like fuzzy
logte and neural networks were used o pet beyond the
Jimiations of traditional controllers, BES is introduced tor
LEC application [S][V].

Rencwable energy sources including wind, solar, gas, and
fuel cells are examples of distributed generation ¢ DG, which
provides aelive power 1o 4 system that is linked close 1o ihe
consumer end [10}. Due o its numerous advantages.
distributed power production is prowing in popularity. The
shortfall power (difference between  power demand  and
power output) can be provided o the system by insl:ﬂlin‘g
renewable eneryy resourees close 1o the load centres. TUas
necessary o ook at how these rencwahle energy sources
(RES) afteet the system's Toad frequency charactenistics 1T

The wddition of storage facilities. namely a battery enerey
corage facility, during peak denuand periods will inerease
Ll?("; pcrl\\r‘m:mcc, BLES cun be used to boost the
eltecuveness of load frequeney mapagement siee 1ncan ul:_ct
correction. Addinonally. BES
Juring periods of high

quick  and active powcer co
nereases  supply dependability

N 1 - “tere - ave
demand. Addtional dynamic advantages oftered by storage
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