JNE 25

i |
i

L ]
£n
]
(=
=
Lo |
:
it
@
=

W ...“.........,..

W
L LY T S
AR

AR Nt




N & B COLLEGRE QF ENCINKESTANG | ENERGETTCS 'S8

K. S. R. COLLEGE OF ENGINEERING

An Autonomous Institution
{Approved by AICTE, Affiliated to Anna University, Accredited by NAAC A++ Grade)

K5 R Kalvi Naga, Trucheagode - 637215, Namakkal District, Tamml Nadu

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING
ENERGETICS 25

TECHNICAL MAGAZINE
(Volume 23 /Tssue 02 / June 25)

ACADEMIC YEAR 2024-2025

VOLIFALE B5 IRSUE O JUNE E5



N & B COLLEGRE QF ENCINKESTANG | ENERGETTCS 'S8

With the Blessings of our Beloved Founder's

Lion.Dr.K.S.Rangasamy MJF

Founder - KSR Institutions

Forever in our hearts,
Forever in our thoughts!
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Chatrman's Message
Vision looks in ward and become duty.
Vision looks outward and become aspiration.

Vision looks upward and becoma faith.

Shri R. Srinivasan BBM., MISTE.,
Chalrman, KSR Educational ITnstitutions.

As we stand on the brink of new beginnings and boundless pessibifites, 1 am
filled with an immense sense of pride and optimism about what we can acheve
together at KSR Educational Insttutions. Our founder, Dr. K S Rangasamy, laid a
sirong foundaton reoted m tha balief that education = the most powerful tool to
transform lives. Carrying forward tis legacy, we remain committed to not just
educating but empowerning young minds to make 3 meamingtul impact in the wortd,

In today's fast-paced, technology-driven society, the challenges are as dynamic
as the opportunities are great. It is imperative for education to transcend traditienal
leamning and encompass the development of hofistic, innovative, and cnitical thinking
skills, At KSR, wa strive to equip vou, our students, with the capabilities to nob only
adapt to changes but to dnve them. We are dedicated to nurturing 2 generation of
leaders, innovatars, and thinkers who are ready to take on global challenges with
loca! sensbilibes,

Making an Impact is not just 8 phrase—it's our mission. It's about inspinng each
one of you to: pursue your passions with determinabon and a sense of responsibility
towards the betterment of society, We encourage you to dream g, push bourndares,
and question the status guo. Our campus i3 a melting pot of ideas where your
creativity and ambitions are nurtured, allowing you to flounsh in ways you never
magined.

mmwmwmm:&'
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Dean's Message

Dr. M. Venkatesan
Dean - KSRCE

&5 a Dean of KSRCE, T actively play my role to facilitate students to become

best academicians, researchers and policy makers. I provide a diverse and inclusive
work enviranment te my colleagues and drive them wherayer necassary to play a role
m gettng utmost natonal and mtemational agenoes  support  Insotuton,. A
collaborative and integrated approach towards teaching, leaming and rasearch will be
emphasized. T strongly belisve that the KSRCE team will overcoms the constraints

facng to deliver the bast Engineering services to the sociely and reach the desired

goals,

VOLIFALE B5 IRSUE O JUNE E5 n



K £ B COLLEGE OF ENGINEERING | ENERGETICS'2S |

Principal's Message

Dr. P. Meenakshi Devi
Principal - KSRCE

It gives me immense pleasure in presenting the department
magazine for the session 2024 - 2025.

Today KSRCE is not just a college but is a FAMILY in which the educational
community, the management, staff, students, parents and alumni work united to

foster this FAMILY SPIRIT.

Creating industry ready, globally competibive students and soocally acceptable
human beings as citizen of India. T heartily congratulate Prof. Dr. 5. Ramesh,
HoD/EEE and his team members who have taken pains te bring out this

magazine.
"Education is the manifestation of perfection already in man”™

-swaml Vivekananda
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HOD'S Message

prof. Dr. 5. Ramech,
Head of the Department - EEE

As the summer sun glows pleasantly to heat up everything, the creatraty
and talents in avery techia of our department is thirsty to project his/her talents and
skills. On behalf of the editonal beard, proudly presenting ENERGETTOS 2085
designed with a wision to guench the thirst by layering a platiorm for nnovative
ideas.

The soul of creativity lies in the draam to unvail inherent talent. The powar
of this dream fueled us forward and made ENERSETIOS 2085, a reality. We are
thankful to all who contributed to fulfill our dream: First and foremost, let me thank
our charman who was always with us, to prowvde & wonderful platform to nourish
the talents. I extend my sincere thanks to our Dean, Pnincipal who weare always in
the forefront to encourage and inspire to execute wondarful ideas, I thank all
students and faculty coordinators for their overwhelming support to bring out

ENERGETTCS 20285, 1 also wish all outgoing studante of 2025 a bright future ahaad.

"Dream, Dream, Dream transfer into thoughts and thoughts resalt
in action Success will be yours."”

-, A P, 3, Abdul Kalam

mmnmmmw“l



K £ B COLLEGE OF ENGINEERING | ENERGETICS'2S |
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VISION OF THE DEPARTMENT

To produce competent Electrical and Electronics Engineers driving sustainable
splutions through quality education and resaarch.

MISSION OF THE DEPARTMENT

DM 1: Provide transformative education in Bectrical and Eedronics Engineenng by
integrating modern pedagogy and technology-enhanced learming.

DM2Z: Delwver holistic, walue-drven educstion through cutbing-edge laboratory
faclities that meet the evolving needs of global industries,

DM3: Promote collaborative and interdisciplinary research to develop sustainable

solutions,

mm:ﬂmmmnsﬂ:
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DEPARTMENT PROFILE

The Dapartment of Electrical and Electronics Enginearing (EEE) was started in
the year 2002 with an intake of 60 students. Over the years the Department has
steadily grown and cumently the student's inake 15 60. Along with B.E., the
Department also offers 3 one M.E., degree Programme in Power Electronics & Drives.
Choice based credit system is introduced in regulation 2018,

The Department has been zcoredited by the Mational Board of Accreditabion
(NBA), MNew Delhi. The Department has good infrastructure with weli-equipped
laboratories and an exclusive Departmental library.

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEO 1:

Core Competency: Graduates will exhibit strong techmcal knowledgs in Electrical
and Electronics Engineering to analyze, design and develop sustainable engineering
solutions.

PEO 2:

Professionalism: Graduates will integrate interdisciplinary knowfedge and ethical
responsibifity to develop innovative solutions addressing societal challenges.

PEO 3:

Career Development: Graduates wil engags in [felong learning and research for
sustainzbie development to meet the avolving neads of the industry,
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PROGRAM OUTCOMES (POS)

PO1: Engineering Knowledge: Apply knowledge of mathematics, natural
sCience, compubing, engineering fundamentals and an engineering specialization
a3 spacfied in WK1 to WK4 respectvely to develop to the solution of complex
enginesring problems.

PO2: Problem Analysis: [dentify, formulate, review research Iterature and
analyze complex engineenng probiems reaching substantiated conclusions wath
consideration for sustainable development. (WK1 to WK4)

PO3: Design/Development of Solutions: Design creative solutions for
complex ENginNesnng problems and design/develop
systems/companents/processes to maet dentified nesds with consideration for
the public health and safety, whole-life cost, net zero carbon, culturs, society and
anviranment 2 required. (WKS)]

PD4: Conduct Investigations of Complex Problems: Conduct investigations
of complex sngineering problems using research-based knowledge including
design of experiments, madelling, analysis & interpretation of data to provide

valid conclusions, [(WKE).

PO5: Engineering Tool Usage: Create, select and apply #ppropnate
techniques, resources and modern enginesring & IT tools, including prediction
and modelling recognizing their limitations to solve complex enginesrnng
problems, (WKZ and WKS)

mmwmwmms&n
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POG: The Engineer and The World: analyze and ewvsluste socetal and
anvironmental aspects while solving complax enginaering problems for its impact
on sustainabifity with referenca to economy, health, safety, legal framework,
cilture and environment. (WK1, WKS, and WK7).

PO7: Ethics: Apply ethical principles and commit to professional sthics, human
valuas, diversity and inclusion; adhers to national & intermational laws. (WK3)

PO&: Individual and Collaborative Team worle: Function effectively as an

indireidual, and as @ member or leader in diverse/multi-disoplinary teams.,

PO9: Communication: Communicate effectively and inclusively within the
engineering community and sodety at large, such as being able to comprehend
and wnte effective reports and design documentabon, make effective
presentations considenng cuftural, language, and learning differences.

PO10: Project Management and Finance: Apply knowledge and
understanding of engingenng management pnncpies and economic deosion-
making and apply these to one's own work, as a member and leader 1n & team,
and to manage projects and in multidistiplinary environments.

PO11: Life-Long Learning: Recognize the need for and have the preparation
and ability for 1) independent and life-long leaning n) adaptability to new and
emerging technologies and §i) critical thinking in the broadest context of
technoiogical change. (WKS)

mmwmwmms&n
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PROGRAM SPECIFIC OUTCOMES (PSOS)

P50 1
Power and Energy Systems: Design, operate, mantain efficient and sustainable
slectrical power systems with renewable enargy integration.

P50 2:

Embedded System and Automation: Develop embedded, rezi-time control

systems, and power electronic solutions for industrial process automation.
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FINNEAHKTIMAR T EFE

1 Tniroduciion to Smart Transformer Mositoring
Smert Trndmme Motorme Svdems Jeverape 2
mefveork of IpT- enabled smears fo cootemoasdy meck
pEamster: sk as tenperature, load, oil levels, and
mrestare.  This real-tome dety 3 Gemsetied to &
centralived clond- bazed plsiform, whers pradictive
anaivhics can denhfy anomslies, tngger alerts, and even
schednis mumtsnance prosctively. Such 3 pyweEm
dratically reduses the nisk of umexpected falores,
of valuahle slecineal aen

L Transformer Momitoring

Tranzfommens are 2y amety m the power End and
mdustria] processes, Transformes moniforing redtces
brmmmss riic theomgic

» Providing betisr safery for workers and the publs

» Pednrms umexpectad frlures
o Reducmz unplmned mxtages

The corsequences of an mmexpected transformer faioe
ean be catmtrophic, vel many fulures are preventslbie
The oondrtwn of a tranaformer & ool a3 2o0d 2u 1
worst performing componsnt. Transformer monitoring
achvely mondors vanows cpmahing charfacteristics o
Tramsfonmes moniors coflact dsn and eend alame ©
motefy the mver if soumething Jocks off There 2re £ wide
range of transformer momitors gvalshiz that can detect

PEONTTA, [T EEE

the mvmpioms of trnsformer fashore by monttorme the
coolmg syetem, fosd tap changer, dissolvad ges, bushing
power fGaclor and capecitance, parhial discharge, od

Y Smart  Transformer Dlosdtoring — Svetem
Architecture

The working of 3 $mart Trensformer hisnmonng Syatem
wing-foT. The system siarts with the fransfocmer,
which = sqmpped nith vanous sensors thet momtor
vital peramneters such a2 temperanze, of devel, and load,
These simsr reading: are caphared by & ceoiml
monrboring and control wet winch - processes and
digplays the dufz

Weet, the information 19 tramesutted seouely to & clowd |
mmnmmmw.|
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plutfoem whers f cam be storsd and smabysed. Choud
coperting - emables  predichive .  mowfenamce. by
wlentifiing amomalics 16 tranafommes perdformancs m el
tima. Finally, the dats 15 made sccemmble 10 engmeers
and omeratory theough -3 web or mobie - applization
merface, allowms for emobe montoring, el alers,
and mamterance planmeg.

4. Conclusion

Toe Fuhare of Smart Trassformer Monibormg kooking
zhead, the mtesration of Al and machine leamme with
IoT in power manstormers wall furtker enfiance dacision.
making, enerpy efficiency, ind gnd reaihence As we
moie fowends meEmer cities snd susimmabls enecgy
i puch meovations will play a pvotal rels in
thapme the fidore of power epmeemp Tho
srchiechrs exstnpliiies how JoT enksnees fradmiionsl
pawer gystems, ensuring  efficiency. safety, and
£, Challenges and Future Directhons

Woile promumes, IoT-based frensformer memtonng
ryrtemns faces veveral challanges:

Data Secoritv:

Enumms the secunty of dada tensmathed cver IoT
metiwonks 13 erneal o prevent oyber thragty

Integration with Existing Infrastructure:
Seamlesaly mmegrarme mew IoT msteme b lepacy
mirastraciure can be complex and costly.

Zcalability

Meragme larpe vohmes of dets from mmmerous
TEuformers  requires Jobust daz handling and
processing capabalrties Fufure rescarch should facos on
addreszmz these challenge: bv developing sdvenced
sesariny protocols, creating mees afficient infepration
metisods, end ephomcine deia processme - slzomthom,
Addmonally, axploring the we of atvanced analviics
are] atifins] intelbipence can Borfber improie the
predictrve mamtsnance capahiiiag of thess ryatems:
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 INTRODUCTION:

2D matesialy are crystailine matanialy conasting
of 2 smzle lever of mome Amops them,
Graphene (2 amgle laver of carbon stoms) and
Moh'bdesiim Dpulfide (3MoB:) ars the most
widely dudied dus to ther umigue slecirical

opiicel, and mechomical properties.
+  Graphese: Duscovered m 2004, it 12 nitra-
fun, extremely sirong. and en excedlent

condtictor of electricity
« MoB: (Molbvbdemsm Dunlfidey A
semiconduchip D material with a dimect o M5 Useful m digitsl elecironics
band. gz, unlike praphess, making it dus to itz ON OFF switching abiliry,
nuighle for mensEtor applizaton:
3. Sy¥nthesis Technigues
L. Structurs & Propertica o Mechameal exinlistion

v Grapbens:. Hexagonal carbon latmee,

» Chemucal vapor deposion
kigh carmier-mobility, zeo band gap B e

{zemti-mesal). o Ligwd phase exfohsion
o Mok Lavered wrochre, 4 Integration with Electronics
semiconductmg, has & band zap (~19 v Cam be depouted om flemble
¢V in moneiayer form) frapsparsnt, of ftraditiomal silcon
sivhatrates
1. Electrical Behavior
o Craphene: Hish conductivity, fast « Compatible with CMOS txchnelogy.
eleciron tramsport

mﬁmnmmmn.
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TRANSISTORS:

» ‘Graphens Field.Effect  Transisors
(GFETar, Very famt it poor
sotching due to zere band gap.

s MoS: FETe Excellent OX/DFF matio, '
low leaknge idesl for demtel lome
ucints:
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ADVANTAGES:
~ Feamma '_i}:ﬁﬁmu IR ]-.[-:.Bl___
Slent Very High Moderate
Mobility (=200,000 (=200
el 1 mF 1|.r'lnl:l E‘I:ﬂ.:".ll'-'!i
Direct Band
{Zero (muting for|| Gagp (deal
A I p——
TAEmRnT )
. || Highly fhesibia || Al flexibie
Pty nd strong End sezlahle
Traneparent, grest Zeci
Transparency for eptical : .
i T T'\---|.-:I-
T
!-.Im:nrmmhnn] il A aans-
| | electromics
AFFLICATIONS:
EEXEGES

changes

ar  wearable

Hesihility

mddda

& Gan sensor: Detect pases e M0
NHy st room temperature.

# Bisessory: Desect DNA. - probess.
vimses due fo large sarface area and

biocompatibilny

& Simm semom: Moodor  strochorl

dia= 18

TA1523141014 - HARTHARAN 5,

1 EEE

7TA152314008 - DHARANEESH G,

Il EEE

VOLUNME ZT JESUR OF JUNE B8 n
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TAIE2214049- SRIDEVI K, IV EEE
THS2214006-DEVADHARSHINI D, IV-EEE

INTRODUCTION + Awy eavesdropping sttempt dumrhs
Ultra-secure data tramamisston refers to the safe the pyetem, makung it detectable.

ind emcrypted mensfer of data betwesn
slectromse  davicss, specially sensers and
controflers, In the field of EEE. zecare
commumication i becomme emsential due to the
nae o 10T devicss, smart ey, mutomenon, and o Diockchain-Based Sensing

» Cuomestly tested m secure sensor
memworks and malttary-grade
oL atians.

witeless sensat metworks Thess systems nesd + Sensor da ¥ recorded in & tamper-

srotection against cvber threats, data hacking, proafisdger

end system failures cqused by daty tampening » Ensues tracsability and autheaticity
of senaor Gata.

What iz Ulira-Secure Data Transmizsion?

Tirarsecare  deta  tansmisson  refenn o
technigues that spsurs confidantiality, imtagnty,
mmd suthanheity of dats durme eommmnication
It prevents unauthorired accesa, eavesdropping.
or tampenmg of -daim sent between mensors,
deices, or Tvabems

Technalogies Used in Ultra-Secure
Tramamission:
L Quantum Kev Distribution (QKD)
# Ltes guantum mechanics to secarely
whare sncrephon kevs,

(LS T IET 1 ] [
LTI TR T L [

mﬁmnmmmn-
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3. End-n-End Eneryption (E2EE) o Radoeee exposure o threat and
» D fom sensors 18 encrypoed bafore enahles resl-ieme encrvpiad
tranznenon and eohrdecrypted by DEOCRISINE.
thie TeCETTR

e b

¢ Widely weed in indosinal 1ol and
smart home applications.

4. Li-Fi (Light FideBery) with Emervpted
Transmiztion

» Industrial InT (1oT)

X
! A o ' Applications
3 rl - lh' F Smart Grde
:h % * Healikeare Sencard
=

F i - * Defense snd Acrospace
I:_'::::::::::::::::". : .llJII:II.IJ.'.'::: ::::::.‘:::::'.: } A.I'nm‘ul‘rﬁhh
iz : k= P Future Scope In EEE:
0 ] g —— | I Secure Sensor Networks - Large.
+ Optical wireless compmumcation :ﬁ: iﬂ;:ﬂﬂmm mmart ciiex,
wamg hight : .
2. Imiegration with Al - Smar
»  Offers secure short-range. high-speed detection of anomabes or minEon 16
commumeatios with fow mak of aEnior Sata
et ception 3 Quontum Encryption Sensors -
New hardware supporting  secute
¢ Useful fm  secote  mdoo QUANTLN COMIMUNication.
scRments 4 Bio-sensing with Blockchain -
" . - -
5. Edge Computiug + Secarity ke ol

¢ Duia is processed piar the source
{e g, emart censary rather thas et to
clovad.

[ =Y
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TAS2314028- MONICA M
IMI-EEE

Imtroduction:

Wezrable smant devices are slready
ampogat ur. Smert weicher are one of the Ty
factory of the wearable technology and are
bems wred by a3 |arze populstion of
comsumers. Amart watches are  tending
devices that mive i dsers the ability b be
copmactéd  sendTeceive emdily and messages

8 : 5 Pt

and even make cells on the -po Given the
phooe b2t besn pucked out from pockst and
pow 3% of hands, & persen shill peeds to do
some seps such 33 unlocking the  phome,
findmg the app. The mmmberz of se@
molved m checkmg nonficabon: 1 smoert
phooe are hugh and tinm 2 smart walch device
i belpfal Smart watches that are already m
This market we advinced dnd cosily, The
wrstens weoare developme i very small nze

T352314026- MIRUTHIEA K
III-EEE

and bow ¢t Thas watch & proprammeed using
Arduine’s open-soures fbraries &nd functions
It prevides the waer mmother wey o imésrect
with the amart phone.

Featwre: of Smart Waich:
The smeri watch 15 developed with
minimum cost: The watch will perform all the

Faadom [erdm ’ fhﬂll-

l .
normal watch stuff wack as ahowing day, date,
tme [t will alse have #n abicm amd a
stopwatck. Along with this the waich will be
ghle 1o read dats frem mobile md display it
on the walch zcmen wsing Blostooth. Tt wall
dimplar afl the meéifications on the mmar
poooe and will alse nobifs user of thev receve
phone calls This will maice eagy for user 1o
pead i messpges emails and  pecajve
phone calls.

ENERGETICS'ZS ﬂ
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With the. mereqaing demand in the
market for emarr devicer the demamd for
smart watch 13 memeaune. AR the mew
fechnology ia bemz mvested, 1f 48 pettine
cheapst & the time progreses Wb thiy we
can say that with tme chesp products ass
pettmg gocd and geod produsis are gethmg
chesp. Even the wmart wnich developed 1
cheap when considered with other waiches m
ik market; This smart watch can display date,
dav and time. Along vl this hasc featurs it
can alsy beconnected to the sman phone
uung 3 Bloetooth which wall be helpful to
dopley notthicetions recerved on the mobale
desice om the waich, Alonz with thos it can
also #lor= thres fo s=ivn messages o the

=13 I1

It can wore onall numaber of mestages
becamse of the imited memory space o kad
Firally, we can say that the waich can
perform functions which will help. the aser
fow not constantly checkmg their phones
e they can check them watch to ses 1f they

have received env importast message o not
which vill zave the wiers nme &p they won'’
waste tme checlmg uewanted messaces on
the mobile
Applications:

|. Heart rare, Blood oxygen level
Bloed préziurs, Tempersture moprtanng.

3, Comtactless Perment

1. Diztal wallet applications.

4. Messazmz and calling

§. Emergency calls for Assistance

6. social medis and poifcations,

T Games, Muonc, Photos.

E GPE Trackins.

. Lecation features

Aarkst Survey:

According o Alled Market Fesesrch,
tte spari wetches sepment 13 predicted o nze
at the hishest pace. with a CAGE of 199%
The health & sporty segment led the wearable
jechnalomy tremds vath over 39 o mariet
ehere.m 20175, and thee i expecied io contims
during the forecast pemod (2012-2012)
Dunog the projected span. bowever, the
entertarmment marked = expected to expand o
the= fastest rate o7 37 7%

FEXXE

ENERGETICS'ZS n
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Vehicle Overview:

Electric vehicle technology s
advanced rapdiy mmee fy mivoduction, sed
today there e mamy plog-m bvbnd esd
battery electne velncle options avalable o
e merkst But Bow, ewctly, do elécti
vehicles work and what sre then advantages?

Exrter tha elaciric veicls dove tram!
Unhke mieroal comburbon technologr—
which usss combiation and pressare fo propel
& vehicls—elechae vehicles, or EVs, ate
propelled by electromapnenem.  Theae
vekacley ure alectmesty, topically stored mog
battery, to power an  elecine motor. EV
tecknolagy 15 used m hybrd electnc vehacles,
ot HEVs, phig-m hvbnd elecing velacles, o
FHEVY, snd hattery electnc vehicles, ar
BEVL

The bytmd electne vehicle was the
first EV techmology to reach e modem
vehicle market HEVs, cuch a3 the Tovot
Priza and Lexms CT-NELH. are popular
becaure of iheir mcressed fael efficiency.
These telucles rcombime an  ierrsl
combushon engme and an ebectne mator with
3 zmall bamery for wering  electricity.
Alkoogh an HEV wonly Tueled by gesolime,

the vehicls's battery is 2lso wsad to power the
slectric motor. The elscticity stored in
the battery primenty comes from recapturing
energy throush repeneratove brakomz. This uee
of reszptured enerey 1 one of the reascny m
HEV &5 more fusl-efficiem thap & typical ICE
vehicle

_“.

Like the cnpmal bybnd, the plug-m
vbnd elsctne vehicle o propelisd by m
im=mal combustion engine 2ad an eleciric
meiios. However, ihe PHEV has-a much larger
Tattery pack thaf can be charged unng elecme
venicle sopply equpment, or EVEE Thn
enables: the vebicle o operste m all-electrc
mode—m which the vehicle w propslied
usng only the elecime motor—aned the

ENERGETICS'ZS n
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batfery 1 mestly depleted At this point the
vehicle operates m hvbod mode uehl the Sizel
m the gas tank 13- depleted Inoreasing the
batiery mze aod ronmme the vehile on
electncaty jeduces taildpipe emisdons and
ipcremses the vehicle's fuel and enarpy-

efficieney,

The fmal tvpe of clecine vehicle
technology 18 the battery electric velucls. Tha
vekicle has no mismesl combustion engne
and is powered calv bv the batery snd
electric motor. BEVy don’? use gascline snd
are onlv charged by EVSE. A BEY has the
larzest battery of all the vebhucle types. 145 als
ke most ensrgy sfficient and produces. mre

tasipipe emETsng

Vehich Ranges:

Because  each  wehicle  type
incorporstes different tzchnofogies, the range

these vehicles can trave] differs sa well ICE
vehicler—fueled only on gasodme—ovpeeally
can travel 330 to 450 mules on s full tank of
gas,

Hvirad electnic vehiclss are more
efficient In thel use of pasolins and typically
czn travel 550 1o 700 milex Although they de
have a battery md elecinic motor, this battery
13 only fueled dunng 3 tpacal dove cyele and
i o0t @ pomary source of propulson
However, doe o regensrative: braking, this
1all hattery 5 the primary ressen for o the
brbrid's increased fuel afficsency and rEnee.

The larger baftery m & plug-m hvbnd
elecing vehicls snables the vehicls 1o opemate
m xll-electne mods, typacelly meveling 30 12
40 miles muat on electmory. PHEV: ame
deaizned 1o mappont average-daly commutes
and easy ocvermpght - recharrmg ommz 2
standard entlet Afier most of the enecgy
the battary is depleted, the vehicle can operste
i hyhind mode for looper dixances, nmmmE
off gascline and waing 2 amall porticn of the
battery o wuppott the elecine dove Tain, for 2
full vebnele ranse of 450 to 350 muiles

Finallv, s battery electric vehicle has

the sempies end most efficient dowe
trin with @ fypicsl betbery mange of 130 o
300 maules. BEVs zan be cherped overmpht
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wying stendard regidentid] Level I EVSE

EV Regenerative Brakinz Modes:

The most pobcesble difference
berween drving 2 elecwric vehicle md a
copventional ICE - vekicle i regensrstne
brolong  Regenenative brolong mesns the
electne motor 1 ooperated m reverse, thereby
gpphmg 8 braking  force  through
elettromagnetism. This recaphares seme of
the vehicle's kametic snatgy by charging the
battery, Some elecmic velicle modely heve
specific drvieg modes that  imcorporate
varving levels of regenerate bralonz.

Under mommsl dnwng condibons, an
EV much ax the Tesda Model 5 engages
regenerative brakms to slow the vebicls ndien
the drrver semoves ther foot from the
gccelerator. The “Standard” sefime provides
1k praximum amonnt of regenerative hraking
poweE— i recaptares the mowl ensigy apd
pedinces wesr and tear on the Eraker
Abemately, the “Lon™ setting moorporates &
reduced regeneratne bodans  force  that
racaptuzes less snergy but allows the vehicle
to cost farther than in the “Standend”™ mods

An EV bice the Teals Model 5 also
hay specific. seitnez for how the brabomp

seleps operste when the vehicle i soppad
or moving &t very low speade The “Creep™
made 17 demgned to rephicate the 1dlme apeed
of an ICE velacie. It disenzaces repenerative
beaking and appies-a small amaumt of meter
forque when stopped or &t Jow speeds whan
the driver's foot iz off the secelersior Thie
Trature 13 pioat wied m 2 padone fot when

aearchmg for a place to parkc

T—

Aliernaiely, the "Foll” settmg ale
dizengages reseparatrve braimg af lowr rpasds
but doss not apply mator torque. Tha sllows
e vehicle 1o rofl fesly, like u vehack m
neqtral

Finally, the "Hold™ setfing continges
i empage regenerative breking omhl the
vehicle comes io 3 complets stop, which
helps reduce brake wesr and prodoces the
greates amount of recaptured spsrgy. This
fezrure also autrmancally engages the fiction
brekes when the vehwcle: v - complelely
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stopped, holdmy the vebicle in plece uniil the
dovers foot 12 placed om the brabe or the
acoelerator.

Io afl thess braking modes, the brake
pedal §s elways availgble and operates the
3amyE WAy 28 im A conventional vehicls under
emerzeny’ brakime condshons.

Bepeneratrve braking modes vary with
each vehicle make-and medel. For example,
the Nissen Leal provides thres Jevels of
régeserative boaiony omodes, and  the
Chevzolet Bolfe system mvoives depressng
paddles mexi to the sterrmz whesl fo
marmmize tegenerative braioeer and boog the
vehicle to & complets sop.

EVSE Types:

All plog-my electnie vehicles, melading
plug-n bvimds 2nd battery elactnic vehacles,
use electne vehicle ruppiy sqmipment or
EVSE, to charge thair btreriss

There are three common types of
EVSE. The first 15 referred to as 2 Level |
charger: Tepwcally,- these ambs are poriable
cord sets that num off & mandard 120-volt
household outlet snd provide spproximately 2
1o ¥ makex of range per bour of chargma. This
1 the most xifondable tvpe of charger, bat it i
lmited m the daiby mose @ con supph 1o 2

vehizle, Thesefore, fhis 2pplication iz mest
commar for PHEVE with amaller batmemes, or
for BEV dervess wath a short daiby commute
1o work.

Leve] 1 charpens provide more encrgy
per hour and nm off 708 or 240 volis Thess
chargers ate more expenyve and ae typecally
wstalled a3 permanant pedestal-stvle or wall-
mounted umfs They pronde & veicle with
about 10 t2 20 mikss of range par hous of
charging . Thie ‘s the most common
application for lons-range BEVe ;v wel =2
workplsce ard pubhc charzme stations

Frnally, a DC Fast Charger i5 the most
sxpenztve fype of charger, but i provides the
most energy per boor oo the wehicle A
standard DC Fast Charger con provide §0 to
B0 miles of ragze m abeat 2 muinuies. These
chargers ae most common along heskvwayvs
md gz enly  recommended fo support
occamota]l  fong-datance tripe—becams
Trequerdly chargimg the batbery ot such = mgh-
poveer level can lead to bettery degradation

Reporting Energy Consumpiion:
For federal faet vehickes, ‘reporting

nergy conrumption i3 & Tequirement of doing
tomes. Wb ICE  velucles, - fuel
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comsumption i fypically reported through the
Tuel cerd provider that records esch feling
TARSASTE.

However, electiic wehicles can be
charged oo-sibe of offsitz a1 wall outlets,
simple EVEE umits and networked umits.
Therefore the recommendsi method for
MeANINNE ELATEY CONTUMpon-—sxprested in
Inlowatt-houry—iz throuph tebemahics

Telematics  platforms  commonly
captuse kalowatt-hours and display them o an
otlime 'dashbpdrd A féet mansger con select
& cusiom date range to find @ vehicle's enargy
comumpton m hlowalt-houm over a certam
teme. This date range can be applied o 2l the
electric vehickes & flset. provading the
informanan necesesry for aneusl federal Seet

TepOTInE,

Metworkced or wmas-EVEE gnifs are
another pood source of esefzy consumphon
information. These mix frequently fkave
otilime dsshhosrde ke telemstice which
capture energy coommpton by velicle
The:e dashboands =me often accesmble
throurn smast phone apphications - as well
However, if the vehicls is- occasionally
chirged on snafber Eatwerk. thie Sats fom the
primary EVSE mmit mey be incomplete. In
thir cases dmvern sheald v to collect

infermanion fom off sne charging stations o
mupnlement the dats from thew primary EVEE
bi a1

The velueles themaelves also often
display smergy comsumphon of  vehache
efficiency on their physicel dashbossd Some
vehicle: models  dhow Ofehme  energy
consappton. a0 federal fleet morasery nall
nesd to check the bblowett-hours consunsed
anmually to complste thenr FAST reparts
However, if the vehicle displeys the lifstime
efficiency m miles per lnfowatt-bodr, feet
msnagern will need 0 dnade the srmmal
vehicle males traveled b the welnbcle
efficeency %o determine armual enerzy
consamed

¢ Armaal miles) (moder kW h) = sl PR
Armual miles x KW R mels = amnoal EWR

Conclhision:

Now that vou lmow afl about EV
Tipes, dnvmng ratees, regenenative brakdng
drrve teina, and charging, you are ready fo
drrve vous new elactne vebocle,

L& 5 o

TAISIANS08-VAKEESANM K,
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Inrodoction:

Lithemm-1om batteniss power the Inves of
milhons of people each day. From laptops and
cell phomes to. bybreds end efectnc cam, this
fecknalagy n growing in popularty dus 1 2t
light waight, high energy deasiry. and sbility
10 Techarge.

5a how does It work?

A battery momade ug-of an anode
catbode, aeparator, slectrolvte; and two current
collectors (positive and nepative)

The anode and cathode stere the
littiom  The electrobvie camiee positively
charged hthium iomy from the mods o the
cathode and vice verra through the separator
The movement of the lithium ions creates free
electrons 8 the mpode which creates 3 chargs
&t ke poanirve current collector. The efectrical
currept then ooy from the currest coflecior
throush & demce being powered (cell phone,
computer, eic) fo the negahve cument
collector The separater blocks the flow of
electrone made the betfery,

Charge / Discharge:

While the batiery ix ducharsmg and
providine an  checime  current, the Emode
releasay lithinm izns fo the catbhede, gensrating
i flow of electrons from one zide fo the ather

When pligeme i the device. the oppoure
happens: Lethrms tons are relessed. by the

cathods and recarved by the anode.
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Energy Density VE Power Densliy:

The two most

COMmMAR - ConcEpds
aswotiated with befienies . are emergl denay
and power density. Power density 18 measured
in watiy per khlogram (Wikg) and @ ke
smount of power that can be generated & the
battery with respect to 1 mam To draw 2
clearer picture, thmk of draimmg & pool
Enstpy denmty 15 liks the mze of the pool

e

THE FUTURE ity

while power dennty 1 comparable o draining

the pool 23 qizicklyas possible.

AppHeatios:

«  Pornshls Electronie Derices
¥ Cellulbar Phones,

¥ Dizital Cammeras,

¥ Global Positisning devicss,
v Tablews, and

¥ Laptops

v Pacemaler

Advantages:
e Dugability
# Store more power
o Lighter Weaght
4+ Chargmg i3 easy
4 Mamtemance is fow cost,
& o harm
Conelusion:

Whatever you need & Lion battery for,
vou can Tely on iy durabahify. Techarze abalicy,
safety, and lope-lasting povwer napphy. Lidumm
batieries b become & vital part of our
evervday bives in g0 many wave If veu'rs
loaking o purchase hiboam betemes foc
penakal or commercial Bppiicatons, vou can
pety o Eco Tree Lihme, The lohoom-ion
bafterses ibev supply are desipned 10 Europe
and are the kst and safest pvailable

L=+ 5 3
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Glabal Positionlng System:

The Global Porhoeine Svetern was
conosved m 1560 under the muspaces of the
U & Awr Force, but m 1974 the cther branches
of the U'S. military jomad the efforn. The first
satellites were Taunched mio space i 1978
The Svatem was deciared fully oparstionsl m
April 1995 The Giohal Powthoning Svstem
comusty of 24 sstellives that cucle the globe
ands sveny L howrs, fo provide srrldvads
positicn, time and velooity information. GFS
males o posmble 1w precmely demmfy
loceton: on the sarth by messunme dutence
from the satellstes GPE 2llows vou fo record
or creafe locatwos from places on the carth
and Belp vou cavigsle 0 and from those
plecez. Origimally the Sysiem was desioned
cnly. for. miltery. spplicabions, and ot wasn't

until the 980"z that 11 was made available for
cvikias aze slac.

Segments of GFS:

¥ - Space sagment
*  Comtrol segment
% Ulsgr gegment

How GPS Works”

When 3 GPS receiver iz mmed on, it
first downloads orbit information of &1l the
Satelbtes. Thiy procen, the fyut tme can taie
gt loog as 115 mumutes, but cnce ths
information i downloaded, i &5 stered i the
pereivers’ mamory for folure o Even
though ke GPS receiver knows the preciee
Tocation of the wsietlites m space, i shill nesds
i kmow the distipce from sach sateflte 11 18
recening o mignsl from
Thit dastance is chlfeulnted, by the recaver, by
multiphving the velooity of the fransetied
sigeal by the time it tekee the sigmal 1o reach
the recerver. The recerver akready kmows the
velocsty, wiich 1= the apeed of 2 radio wave o
126,000 mides per second (the speed of Light)

To delermine the time part of the
formula, the recsiver matthes the sarsllifes
iEnemttied code to fx oum code, End by
comperms them defermmes how much
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peedi 1o daley ity cofds fo mateh the satellites
cods. Thiz delaved time @ mulplied by the
speed of lipht fo get the distance.

The GFS recejvers’ clock s s
sccurate than the pomic clock in 1he satellize,
tkerefnre sach dizlance mepmrement must he
carrected to. accolnt for fhe GPS receivers’
termal clock error.

Somrces af GPS Error:

User mistakes secoumt for most GPS
error:

Incomrest datum and typographic emors
when mputtng  coordinates mis & GF3
Teceiver can resulf I erTorEuWp 0 mamy
Idometers. Unlmowmgly relving on lese than
four amtelies for determming  position
coordinates cam alse resalt mo umreliahie
poaihon Fxes thet can easby be off By &
distanes more fhon 3 mils. Even the human
bods cencausa ngns] interfsence. Holding 2
GPS receiver close fo the body can block
some satellde mipnaly apd hmder accurete
postionme. I o GPS recerver must be
handheld witheat benefit of an extemal
mtenngfrring do the south cam Belp 1o
slbeviate rignal blocksge cansed by the body
becamee micet GPS sztellnes are oriented more
m the earts’s soothern hemisphers, A GPS

seraivar hes oo way io ientify and correcting
nzeT EatEkes

Sarellite clock errors:

Caused by slight discrepancies o 2ach
eatallisa’s four atowmie clpcks  Emorz me
mopitored and comecied by the Baster
Comtrol Statron.

Orrbit errors:

Smielice orbaf (refamed to an “sztellne
ephemern'") pertomy to the altbide poattion
and speed of the stellte. Satellite orbos vary
dize fo graviizhional pull and solar pressurs
fluctusnens: Orbat errors sve glao monsorad
=nd comected by the hlester Contro] Sisnon

Ionozpheric interforence:

The jowosphere is the laver of the
simorphere fom 300 i 300 km altfude that
conntets primmnly of snized s lonosphenc
terference causes the GPS satellite radic
sigmaly i e refracted as they pass through the
earih’s atmosphers — causing the signsls fo
slow dowm ot speed up. Thiv reenly m
IEaccuTy® posiEon mesnmements By GPS
recervere on the prowmd. Even though the
satellife stzpals coptam comechion mifvrmation
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for Jomoepherse mierfarence i com ool
remove ghont half of the posoble 70
sanoseconds of defry, lemving potentially up
o a2 Bo fh wodia ool o 2 pont
Formnalsly, emor caused by atmosphens
copditions is wenally Tees than 10 meters, This
source of errar hes been furiher requied with
the md of the Wide Area Auvsmentnhon
Bvatern {WAASY a spzce and ground-based
pugmieniation 1 the GPS (1o be coversd laten)

Tropospheric interference:

The troposphere ia the lower lsver of
the carth’s atmosphere (below 13 km) thet
experiences the changes o jemperature,
pressure, and  Dummdiny associeted  with
weather changes. GPS emors are fargedy dos
o water vapor 18 thi laver of fue abmgaphere.
Troporpkenc mrerference 11 msizmficant io
GPE umply the
elertromagnetie field ot fhe  receiver’s
intermal electromc: penessie whan iUy umed
on. Elsctromagnetic fieids tend to distort radio
wavee Ths affects the trevel tome of the GPS
signaby before they can be. processed by the
receiver, Retnote aniesnas i halp do

aliaviste thiz nmpize. Thiz efmoa ezxmot be

Pecemer pome o

camected by the GFS receiver.

Multipath mterference:

Multipath interferenes jx ciused by
rafleried radio mgnaly from surfaces mear fhe
GFE recerver that cam esther mierfare with or
be motaken for the troe yignal thet follows an
unictesrogied path from a ssizlli= A

!

examyple of moltpath o the ghostms mmage

that appears oo & TV equpped with bbbt sar
antennas. Kultipath 13 diffical to dstect and
soImeTmes mposibie for the user to avoid, of
for fhe recsiver o cormect Common souTCES
of mulopath mclede car bodser. bmaldmey
power loves end weter. When wsmz GPE m o2
vebigle placms an existnal antenns on the
roof of the vehicls will elmminats mpet sipnal
intecference camed by the veincle. Uamg 2
GPS receqver placed on the dashbosrd wall

alweys bave some multipath Interference
Belective Availability

[S:A) wes the mtertsons] degradation
of the satellite ngnals by o time varviog D

Relectve Avalabaldy (3 comrolled by the
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DOD to lmif geecrpey for non - U5 militery
snd government mzers End waE ongmally
rahided for secunty reasons. b Blay 2000,
bowmz fo pressire from busmess amd the
White Houss, the Péstagon st Selective
Aszilbility to zero. The Pentagon did not
tum 574 off, but rather mevely reduced thae
amoumt of nzpal mierfarence fo Terg meters
effectively  slmmating iotentional posthon
emars.  1he Pentagon petams b ability 1o
rescimvate §A  wighout
povermment GFE users -Fo, f's importint fo
undenstand what Selsctive Availshaity 1. and
1o be aware thet & conld be reactrrated bny-the
US multery 8 amy tme witboul pnor
nedification

oglice 0 nok-

Nuomber of zatellites visible:

The more satellites the mecesver can
“see’, the betler Earth's Atmosphers Solid
Structores hieta] Electro-magnetic Frelds tha
gocurecy. Sirnal reception can be blocked by
buldmgs, terrmn. electronzc imterference and

sometinies dense foliage. The clear the view,
£o the raceiver, the better the recapiion.

Satellite geometry:

This refert 1o the relative position of
the satellites of any given time Tdeal satellne
grometry exisiy whep the sstelliey ate located
2t wide sneles relative fo pach other Poor
geometry sxmty when tbe sziellites are m a

lime or ir & fight Ereuping

Applications:

v Asnculture

s Aviashon

*  Environmenss

* Adarme

®  Pyblic Sefety & Ditaster Belief
*  Surveyms

v Mobile Phones

& Raobotce

& Militery purposs

TIISI3IA048-SHIVARANJAN K
THIS2314041 - SAHANA R
[MI-EEE
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Introduction:

A Smart Grd b an elecheity
Network based oo Digital Technology' thet iz
uped to supply elecimicily io consmmErs Tid
Two-Wer Diptal Commmunicstion.  Thiz
svabem allows for mondonme, amadvarn,
control and communication within the
sepply chain to help impove efficiency,
recduce ibe epergy conrnmphion and cost and
maxmmze the tansparency aed relebilay of
thee energy supply cham

o o bt

[' |

=T i ey By

Smart Grid & Need of Smart Grid?
& Smart Grid 15 an eleciricity
petwork that can maeiligently mregrate the

schons of all uwsers connected fo it -
gensrators, consumsn and these that do
both — to eficiently deliver sustamable
eoconomic, and secare efectricny mupplies.
» Sysiem (Cegeration, Transmmsic,
Distnbution) with an sdvanced twe-
WaY communications svdem
* Enghles real-time monrorng and
control
¢ Provide grestsr
anIparaney
» Consequently, ensbles cost reduction
and efficency mprovement
Smart Grid 15 based en Dugital Technology
that 43 wsed o osupply electmony 1o
Digual
Commumication, - Thiz svetem - allows £ar
monroreg,  amslvam, comiral | amd
commumcaton Wit the supply cham 1o
help improve sfficiency, reduce the energy
coosumbtiott amd cpat snd memmizs fhe
transpareacy snd rebabdiy of the energy
sapply cham

vigibility  and

OO Em aTy VIE Too-Way

The flow of electricity from utility fo
consumer becomes 4 TWT-WaY oonversakion,
BIVING COMIUMEr: money, energy, delivering

moTe transnarensy i fermy of snd-tasr s
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and reducing carbon emistons

Need for extablishment of Smart Grid;

A wmant gnd  distmbubicn
svifem, whess ohjsctive B 1o develop 2
power gnid more efficient and relishie,
maproving satety and qualiy of mpply m
acoordance wath the requrements of the
degstal age
o Highe: Pensimation of rencwable
resotrces of disdrihuted gendrstion
* Extenaive amd effectie
eommmmicaton . overlay from
peneration o consimmers
v [Use of advanced sensors and hagh-
epaed conred
" Higher operatng efficiency.
*  (yrexier rRsibieboy agained sttacks and
matural desastery
Auvtomated metering amd raped  power
restaration  provided  gréwier  custammer
participetion Prapentls the [ndien Electmcry
Svwiem faces severl chellenpee such ex
#  Shomape of powes
Povrer Theft
Poor ascass in rurad arsas
Huze lozzes in the Gnid
Inafficient Power Consumption
Poor relishalaty
To overcome these problems; emart prod s

¥ ¥ ¥ ¥ W

Application of Smart Grid:

The arsas of applisation of
emart grids melde smart metery imtegration.
desnand  msnagempnt - smiart iegrEnon of
Eemerased enerEy, AcmImabTEhon of storage
and renewable résources, using svstems that
contipusushy provids and use datz from an

Eoamozas

‘o Qo
- =

=

ff = 4

— E I LRL S
"

TIEZ21404] - SANDHIYA §

TAIE2ZTA0AT - SARANYA DEYTS
IVEEE
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T3I52314056 - THIBISH D, [Tl EEE

Intraduction:

Unless you are parhiculacly . crganuzed
and good with tie wrap, vou prohably have a
fev dusty power cord tangles around vour
home. You may have even hed to follow one
card throngh the seaminghy mmpasaible mmarl
fo the catlet hoping that the phsg you pull will
be the nght ene This is one of the dovmialls
of lectrisity, While it can maks peopls's lives
eaner, 1t can add a bot of clutter in the process.
For these ressors, seenhsty have toed fo
develop methods of wirelems power
transmisston that could cut the chutter or lead

73152314057 - THIVETHA S, [T EEE

Fesearchers  bave  developed  aeieml
fechmiques Tor moving shecimcity over long
distances wathout wioes. Soms exist anly as
thaonies or profetypes, but sthery are alrzady

¥ Nlodersie range,
¥ Long range.

Short Distance Induction:

“Thess methody can reach 3t most &
fenw centimedern the sction of am electmcal
transformer 1 the somplest mstance of
secondary ciruts of @ tramsfdimer &
electrically jsolsted from esch other The
transfer place by
electromapnetic couphing through 2 process
Enown ne mustual mduction. (An added benefit
15 the capabilihy fo step the pnmaty voliage
either up of down) The sleciric toothbrush
chirger i an pxsmple of how thix prinsipls
cam be nsad

of empigy tekes
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A toothbrdrh’s datly expossre to water makes
a tadifroral plugan  charper  potenhaliy
daigerots. Ordisary  electrical conpechcns
could alse zlow walsr to -seep imto the
toothbrmish,  damaging 48 components.
Became of this, moit toothbrashes recharge
throush mducte coupline. Yoo can wye the
same prnciple o recharze several devices of
Qe

Maderste Disrance:

Homselold devices produce relfetovely
smell miagnefic’ Helds. For ihis meason
chargery bold devices ot the distance
necessary 1o induce o current, which can ondy
hsppen £ the cods sre cioze fogsther A
larger, wronger field could mduce cument
from farther away, bt the process would be
extremiely mefficient. Smce o magpenc: feld
tpread fn all directions, making a larger one
would warie & lot of emergy. Am effirient wey
1o tranzler power between colls zeparatad T a
fewr meters iz that we could extend the
distance. between the ool by addinp

repomance fo the equatien, A gopd wav io
urderrand resonanes 1z 1o ek of 5t m ey
of sound An object’s phyaical sructure — ke
the size and shepe of a tumpet — detérmmes
ihe frequency ot which o natumally vibrakss
This is its resonant fraquency, Induction can
tzke plece 2 Infle differsmtly if the
electromagnetic  fields sround the coils
resomade ot the same feguency. The theorr
uses 8 curved coil of wire a5 an mductor. A
capactiznce piate, which can hold & charge,
attsckes to eack end of the coil. Aa slecmoity
travels fhrough thiy codl, the coil begine fo
resonate. lis resomant frequency 1= 2 prodoct
of the mdoctance of the onl and the
capacitance of the platss. Elsctncaty, travehing
glong an elecivomagnens wave; can nannel
froen ope ciml tothe ofer if the boch have the
smme Tesomamt frequency. In s short
theoretical snabvan. they demcnstrate that by
sendimy. electromapnehe waves around in &
highly snpular wavegumide svansspent waves
gre’ produced whick cemy no emergv. An
evanescent wave ix near field standing wave
exhibiiing exponeptal decay wath distance. 1F
& proper resonent waveguide 13 bronghi near
the fransmitter, the svansecsst Waves can
allow the energy io fomme] (specifesihv
coupling,  the
electromagnetic equivaient of toanedme o the
power drawing wevezmoe, where thev can be

EVEnS At TWave
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pectified imde DC  pooer  Gimes. the
aleciromagmetic waves would memel . they
wionid oot propasale throwph the ag to be
absorbed or diswipated and would dot disrugpt
electromic de1ices

If both codls are out of renge of one anoither,
nothing vall happen smes the fialds around
the coule aren't strone enomish to affect moch
argmnd thems Smmudarly, of the two cods
resonate af differest frequencass, sotling will
happen. Bt if two resonating coily with the
same frequency pet within & few meters of
each other. streama of energy move from the
trapematime - cotl fo the recemme cold. One
cotl can even semd elechicy fo several
recsving coils, if they all rescaats at the sams
Tegquency

“Besanant mdustee counling” has kev
mnphcabions i solving the two mmn problems
madtEstve
coupling and slechromagretic radistion, sne of
which iz coozed by the other distance and
efficiency. Eleciromegnetic mducticn works
on the principle of a pnmany ool peneratme 2
predommantly magoetic field and a secondary
eofl being within that feld, so 3 current i
imduced within itz soils.

Thay camses the retetvedy short mnge-doe o
the amoumt of power required o produce En
electromazpetic: field. Orver sreater distances

associated  with  por-resomant

ithe nom-resomant inducteom  method 0
wnefficient and wasles moch of the wanamitted
enerzy just to morease ramze. This s where
the rescmance comes 16 énd helps efficieacy
dramatically by “tuansling” the megoetic G=ld
1o 2 receiver coll that resopates af the same
frequency.  Unlike the mulnple-lever
sacondary of & nop-Tesopant tranafoomer mack
recenving cotly are smele laver solenoids nath
closely spaced capacror platss on éach end,
which m combmnation -allow the coil to be
funed fo ihe tEnowmier frequesty thereby
elminafing the wide ensrgy wastme “wave
problem” and zllooine the enersy used o
focns in op 2 speaific frequency mereasmg the
tangt

Long-distance Wireless Power:

Whether or mot o mcorporaies
reaonance, mduchon senenally sends powes
over relatively short distances. But some plans

For wiréless power invelve moving efectricity
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aver & span of miles A fow prepesals even
minlve sending . power ip the Eark from
spare: 1m0 ther  18B0r  Coapada's
Commurocations Besearch Cenfre creabed 2
small arplise that could nm off powes
beamed from the Earth The unmensed plans,
callad the Statomsry High Ahitude Felay
Platforn [(SHARPY vms dempned pa 3
commuracations - relay.  Bather fyipe from
poiat o pomt, the SHARP could flv m crcles
two kilometers m diemeter ot an altitude of
ghoad I3 mides (2! Eilomaters). Miost
importantly, the sicraft could #v for monthy
at = tme The seerei io the SHARF: long
flaght tme was a lerze,  groond-based
macrowve transmitter The SHARFS circulas
flight path kepd # m range of tha TamEmiiTer
A large. disr.shaped tectifying Entenna, of
tecterma. just behind the planes wmgs
changed the muicrowsve ensrey fom the
tracamtter imto dirsct-carrent (DC) electnaty.
Becyuze of the microwaves imtéraction with

ihe rectenna the SHARP bad = constsnt
power sapmly f £ owar m orangs of &

furchonme microware amay.

Need for Wireless Power Transmission:

Wireises trimempizion & amploved in
catey  Whers [nstartinecus of - contmisons
energy transfer 13 needed, bat wtercopmecting
wires are inconsement. Number of bomehold
poits
fequency uiimg single Temamtting coll £
ther all are at resonance. So, this setup could
recharge all the devices i 2 room 2t once. The
unmanned planes or roboty whick are nm by
fhe wireless povosr ot an anss, a8 they could
iy for monthe st & time, conld be used for
repearch as well pa a e satellite.

receives. electncoy &t 1B same
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Inreducton:

Accordms to the father of Arbficeal
Intellizence, Joha MleCoarthy, it 18 “The
soence  aed  enminesting  of making
ipiellipent machimes, srpecially misfigent

SRS PIIEra

Artificial Intelhimence 1= & wav of
malnE 4 computer, & computer-confrolled
robel, o & software think mhelligently, in the
sitndlar manner (he intellipent humans 1hmk
Al iy accemplished by shudving how Bumsn
bramn thinks and how homaes lzemn decide,
and work while fmamg to zolve 2 problem,
and Hien using the outcomes of tus stody as
& basis of developing ielligent: software
and sysiems.

Philozophy. of Al

While exploating the power of the
computsr systems, the curiouty of bumngn,

fead lum o wonder, "Can 2 machme fhink
end  behave ks homary do7" Thas, the
development -of Al vtk the mbentiof of
creating simifar indelligence in machines that
we find and regard Bigh in humany

Goals of Al

To Create Expert Svetems - The svatems
whech exhibt mtelleent bebnaor, beam
demonstrate, explun, and advice iy users

To Implement Human lstellisence
Machiies = Creshmg sosiems  that
usderstand, think, lezrn, and behave like
humans

What Contributes e AT?

Artifice] miellizence 15 2 soience
aid tachnelagy based on disciphines sich a5
Computer Scence, Biology, Pevchology,

ENERGETICS'ZS
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Linguistice, Mhisthematics - and Enginconing What b AT Techaique?
A meor thret of AL v m fhe. development
I the real world, the knowiedze has

some mwelcomed properings =

¥ I volme o hage, next B
mumagimahle;

e 0tz oot well-orpemzed o well-

formetad

of computer fmctions msocigted with *  theeps caangmg constandly

homen iniellipsnce. soch a3 resscming Al Tecknique m = mmmner t3 o7gamze and
wse the kmowledse eficiently m mch 2 way

(Bt

# 11 sheuld be pemceivzble Br ihe

learmng. mnd problem sobmmz, Ot of the
followang aress, ope or multipls areas can
contributs to build as misflipent o sem
Programming Withoat and With AI: pecple who provide it

« It should be easily meodifisble fo

The proprammung watboat @nd with COrTect eETar
Al 13 different in followms war * It chould be wsefil in oy sinsticns

Programming | Programminz Witk Al thowek it 1 meemeplste orinsccurete

. _“-illh_?ur'“ o Al techmigues elevate the speed of
- C. A computer program with

Program withoot Al AT s e g
- Al can amnwer the geoen
AR AT e B

execution of the complex program i

cnarife anastinne | FRETIONE 1NN meant to iz equipped with
RN e talte,
| meant tasalve. | . :
: Al programs cen abaceh « e
Modification mn the o Applications of AL
= E ney modifestions by
program leads to puttim highly
change mits independsnt pistes of
T OCRenT P iy Al has besn dominsnt in vaneus
| | informatcn tegethes 2
Modificaivon @ not felds such 2
Rt T
gk and sazy. [ . o Frrile, o i
lar i Cruick and Easy program Gaming — Al pleva crociad role mstrategic
: = - [ R = i
aFfanting ks modsfication gaznes such 2 chess, poker; tic-tac-toe, s,
- o el T - ; 5 a
Bl Lt O where machime can think of larpe mumber of

possrhis  positions bied on  bBeungic
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btowledgs

Natural Lamguage Procemsing — It @
possible fo mieract vith the comprter that
undersiands cataral fangumgs spoken b
humans

Expert Systems — There 2re some
applicstions which imfeprate machine,
eoftware, snd spectal nformstion to mipert
reasomans caed  advimep  They provide
explanstion &nd agvice & ibe et

Vision  Systems - These sysiams
usderstand, imterprét, end  comprehiesd
vimzal mpat on the computer. For exsmpla,
Speech Recogmition - Some mieliizent
sysbems  are capable of besrmp  and
comprebending the lamguige o ferms of
sanmences and ther meanmrs while-2 bumsn
talcs to-at i cam hamdle different accents,
tlang woeds, moise mofhe  backeround,
change i bman’s notse due to cobd, e

Handwriting  Recognition - The
hendwriting Tecomnition sofiware reads the
Text wrriien of peper Iy 4 pen oF oR sCTeEn
by a shvins B can ecopmee the shapes of
the letters and convert 1t méo sditabie bext

Imiefligent Eobofz — Fobptz can perform
fhe tmin pen v & buman They have
sensore 10 detect phyeical dats from the eal
world  such as light, best, femperatare,

mipvimnest sound bumm, snd precsare. They
have efficiert processorz. multiple sessory
end huze memoary, foexhiint miellipence n
addiron. they ars capable of leamme from
{Beir migtakes, end they cin adapt 1o 1be new
epvEaEment

by st b dd i iy

History of AL

Here b the history of Al during Xnh
canty
1923.Ksrel Capek play mamed “Rossmum's
Universal Bobots™ (RUR) opens n Lapdon,
first use of the word “robot” m Enghish.
19#43-Foundations for newral networics lay.
1945 Temae  Asimov, Columbiz Universine
alamei, eoined the term Fobatica
19804l Turing mtroduced Turing Test
for evalostion of maellipence and published
Computms  Machmery and Intellipence
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Clinds Shanmow  published  Detsilad
Anslyur of Chees Plvmg se g search

1956-Tobm  MeCariy comed the ferm
Artificial Intelligence. Demonstration: of the

first runming Al progzam of Camegic Meflon
Urversty

1958-Tobn  AeCarthy  invemts  LISP
progremmng langmiaze for AL

1964-Danry Bob row’s dissertation at BT
sbowed thel computers can undsrtand
natural language well enough to slve
algebrz word problems comectly.
1965-Jozeph Weinbsum aof MIT bult
ELTZEA on imteractrve problem that carmes
an 2 dialozue n Exglish

1969-Sciemtists ot  Stanford Research
Instricte. Developed Shakey, = robog
equpped wilh locomotion. percepion, and
problem aelvine

1973.-The Assembly Bobobc: group at

Edinburgh University bailt Freddy, the
Fapspma Seotiizh Pobor, capahle of uaing
visien B locate and ssvemble models
1979-The first compuater-contralled
mtonomons vehicls, Suaford Cant wa
bailt

1985 Haeld  CTohsn  creatsd and
demonsirated the dewmg program, Aaran
1990-Meyor advasces 1 all aress of Al =
Cas=-based Teasatisg

1957-The Desp Blue Chess Program b=al
the then world chess champion Gamy
Easparer,

000-Ioteractrre. ohot  pets  become
commercially  avaidable. BMIT  dosplays
Rimmst, @ robot with & facs that sxpresses
emoneons. The Tobot Nomed sxplores remors
regions of Antarchica and locste: meteries
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73152214052 - VARNANS_ IV EEE
TI152214053 - VASANTH 5, [V EEE
1313221405 - VASURI 5 1V EEE

Introduction:

& traditional power zrid commsts of magy
loozely miarconnectad synchrencus Alermate
Current {AC) grids. It performe three mam
fonchone - pemersbon.  tansmission,  aed
dotnbutem of electncal eperzy m which
electric power flews oaly 1 soe doechoa,
e, Bom 8 servics provider o Hhe
conmumers. Firstly, m power gemeraton,
severat large povver plamts pemerate electncal
energy, mouly fom buming carbon and
uranium-based  fosls. Secomdly m power
tracsmison, the clectncdy b transmidted
fom power phenis fo Temote load cemberx
throngh imgh voltsge trensmasion lmes
Thirdh m power duinbution. the electneal
distmbution, mystems  distribute . electrical
enerzy f0 the end comsumers at reduced
voltage Esch grid v centrally controdled and
monitored -t efaare ‘that the poveer planty
Eenerate alectrical snergy m sccordance with
the mesds of the commmen wathn the
cotstramts of power systems. Neardy, all the
geperytion, framemisves and disbution of
elecencal emsrgy n owned by the iy

companies who provads slectrical snergy 1w
copsummert - gnd Wll thee azcordmgly to
recover their coats and sam profit.
History of Power Grid:

The tadrbesal pewer grid
workad very well from s inception o JE70
nmtl 1970, Even though the comsemers’
demand for enargy grew expensanally, o
was sbll rather predictable However, there
has been 4 dramatic chanze in electnical
ELETEY comsumption since 1270, ay the foad
of glactrome devices has become the faatest
growing alement of the fomal elacimeiy
demnand and new sources of high elecncitr
consumpnon have been developsd. such 2z
electnic vehicles (EVs)

o = am,

ate

i

o i..'ln.\'
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The . powey prids : emdurs -
sigrificant wastaze of energy dur fo sevesal
factors, soch &y comvumers’  inefficient
applunc=y and lack of smart technology,
ipefficient rowtmg and  dispensation of
elertrical ensrgy, mralphle eommumcation
and momitormz. and most importantly, lack
of a mechamse to store the pensrabed
electrical eneczy. Furthermore, pawer grids
face some ofber challenges as well, inchoding
Erowing emerpy demend, reliabelity, secunity,
emerging remewsble emergy sourcer and
2zmz mirarirachure problems {0 name g fow,
To solve tbese challenges, the Smart Gred
(30} paradigm bas appsarsd &% & promisHne
solunion. with & vEnery of miommation aod
technologes. Such
technologies can mprove the efectivenes,
efficarscy, reliabddrty, secunty, mustatsabelrty,
stabiltty. and scalability of the traditromal
power gnd. 3G solves fhe problem of
glecmes] emarEy wasisge by EERermEbng
elecirical emergy which civsely matches the
demand. 5G hbelps o make 1mposiant
decistons according to the demand of energy,
stich 25 real time pricing, s=li-healing, power
copsumption  schedulmg  and  opomized
electricsl energy mesge. Such decisiony can
siemficantly improve the power quality &
well se the efficiency of the gnd b

COmMETamc Ao

maintining 2 balanes  betwesn power
gempratton. snd oe uzage. 5G differs fom

1
|

traditinnal paveer-gridy in mary aspects.

For mesimnce, 5G offers 1 -
directional communicatien  few  bebween
iEVies providens snd copsumers, whils a
traditional powser grid caly offers only wnit-
directionsl commmumicstion from the samice
providér io ‘the “conrmmier. 5Go provides
smperviaory contrel End  dats scqusition
(BCADA), advanced mstering frastrustis
(AN, sman msters, fedt toleancs,
unauthorized  paage detection, and Joad
balimeing. &2 wel an selibeslme. fe
detection and . recovery from fanlts 5G
depleys wvanous types of dewvices for
mentaring, snabvzing, and comtmolling the
gnd, Such monstoring devices gre deploved
&  power plene,  teEnsnsmen  bmes
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ranemizon owers gnd dismibution cenfer
snd conswmers presmiges. The mumwhers of

mech desices are [arse.

Ope of the mam coocerss for
35 i the commectivity, automation acd
tracking of suck lsge number of devices,
dipnbuted  monttonme,
anabymz and comtrol throush hesh apesd,
nkiquitos and digital
commuamcations

which requies

ey

Big Data and Cloud for loT-Aided SC
Evstems:

The wisgrabon of ToT fechnobogy
ik S comes with & cost of mansgng huge
volumes -of dats, Wik fequent processng
and storage. Such defa meludes consumery
load demard, enersy consampiion. petwork
compenents  stabus,  power limes  faulfs,
afvanced  metering  recopds,  outege
m=nzgamert recorcs snd forecast conditiong.
Thiz means thet the wnlity compames must
have hardware and software. of dam
collection by [eT devaces m 50 makes the
datz gize veny fege The warsly B
remrezented by the differeni sensors kst
produce - different dats The dsts veineity
Tepresents the requred speed for ihe dal
collechion and processing. Hence, JoT-zded

3G syvtems can apply the techmiquas of big

dzz managemient pnd procesnmng (euck an
h=dwere, software zod alzonthems);

Conclution:

Smart Gnd (5G] 1= the fure gnd
which solven the problems of ner-divectional
mférmation How, energy westage, growing
enetgy desnand, relinkibity, and securty in
e traditional poveer grid

The Intermet of Thmg ({loT)
techmoloey provides conmectiody anywhere
and amytme; Thoe reahizes the loT-mded 5G
svetem which suppetts and improves varions
network funeiion: & the POWEr generation,
tranomissien. disinbotien, =nd whlizaben

TEEEe

ENERGETICS'ZS



K. 5 B COLLEGE OF ENGINEFRING | ENERSETTOR BN

Introduction:

An  Industnal  [ostomest -
Instrumestation 15 the heart of mdustal
spplications Tmstrumentation is the ant and
seignce of mesaring snd comtrolling diffarent
vamables mch ss flow, level, tempersture,
anple .  diplacement etz A bamc
istrumentehon system comsasty of vamous
devices. One of these various devices o a
tramaduoer.

A tramsducer plivs & very mmpartant tole m
any imsrumsentstion sysiem An electmical
tramduser it & device wheeh eam convert the
phymcal quantity mto 3 properional electmical
quaptity much as voltage oo electne qurent. It
converty any guanbly to be mieasmred mic
uesble  electrize]l eignal  This  phyiicsl
quamtity, which & fo be measwed can be
presaure, [evel, femperaime, daplacemen: #ic.
The output whxh i obiEmed from the
tamsducer v m the ehecincs] foom md &

eqmiabent to the mesnmred onaptety, Thers are
of many different types of tramducers, they
can be chasified based oo vanous critsra 2
types of Trensdncers based on
Quantity to be Measnred:
# Temperature tnaducen
thermocouple)
» Presmare  tramsducers
diaphsagm)
b Dheplecement wansducers
LVDT)
¥ Flow tranadacen
Principle of Dperation:
¥ Fhotovoltaic (e.g., & solar c2ll)
¥ Fezoelacme
Chemieaf:
¥ - Nhatusl Induction
¥ Electromasnehc
¥ Hall Effect
¥ Fhotocopductare
External Power Source
Active Transducer:

Arove uansducess are thowe
which do-mot requre -any power sowrre. for
fheir operstion. They work on 1he energy
comversion  pomeiple. They produce &n
eleciricel zignsl proporhonsl to the impu
(ptvmical quamtity) For exmmple. &
l]:-ﬂmmpleummtmﬂmn.

kg - &
leg,

[e.g.
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Pazzive Tramsdneers:

Tramedurers whch ragure an
external power tonrce for thesr operabion 1=
called a5 & pasmve trapsducer. They produce
an catput- signal 1o e form of some vanation
in resistence,  capicitapce of amy  other
elertrica]l parameter which then munst be
caomvertad to en equvalent current ar voltage

-'l.

—

Frasmslagtiid Bodees

Piezoeleceric Transducer:

Piezoelecitc - moterial iv ome
koind of tansducers: We sgueere this matertal
or we pphy-force ar pressure on thos materal
it sopverts it imio elcine vollage snd s

voltape iz fincton of the forte o pregsme
applied 1o 1t The matenal which behave: m
such & wayas abso kmown

as puezoelectne Sensor. The electme voltage
produced by piszocleriric frapsduser can be
el mipsmured By
imatruments, whach can be uszed @ messire

stresses or forces The paywical quantiy liks
mechanical sireez or force cammot be messared

voltage - mesnring

directly. Thatefore, piezpelectne transducer
cen e nzad.
Piezoelectric Actuator:

Prezoelectrie behiaves i
fevens mannsy of pesroslectnc sensor. Tt
the one in which the electric affect will cause
the material to deform ie eireteh or bend
That mesns m piezoelecttic sensor, when
force s applied to riretch or bend 0, an
electric potential 1 penerated and i opponts
when on @ pisscelectnic actutor, an &lecnc
potential 13 apphied @t & deformed ie
siratched or bend. Pre=oelecmic tansducer Bas
huph sevmttieriy. 50, it acts ag semor and wed
10 accelerometer dus b ity excellent frequency
of respenss. The peposlscine sffedt s sad in
meny spplcanons tar myelve producivon and
detechion. of sotmd, elecirony  Feguency
genermfion. M acls ms 1gmfen acurce for
cigarette  kzhier and uwed @  scbar
microphone, force, preasire and diplacement
B ERETEEnEE]

actuntor

Application of Pieroslectric Materials:
1. In micyophones, the soond pressure
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i converted inty electric signal and thic sipnal
15 phtorarshy swplified fo produce londer
soumd
2. Auwtomobile seat belts bock 1o response to a
raped  detelerten B e dons by
piezoeiectric material
3 Ttixslae vsed m madica] diapnectics
4 It 13 used in elecirie hehter tsed m kotchens
Pressure made on piezoelecine sensor creates
m electne mgnzl wiuch aftmatel cxuses
flash 1o fire up

o Thev are used: for studving - kigh speed
sbock waves end blasivaves.
&, Used 10 fertility trextrent:
T, Used 1o Inkget pruners
B Tt 15 also used i restmmanty of airperts
where when g person siepe pear the Joor and
ik door opem sutomatically

R T

Examples of Picroclectric Material:

1. Barium Titenats.

2 Lesd sireonste tifseste (FZT)

3. Bochalle zali
Advaniages of Pieroelectric Transducer;
L. ¥o oeed of external force,

= Easy to bandle gnd uge oot has awnall
dimeranong

3. High frequency mesponse ot means the
purameters change very rapudly

Disadvantages;

1 Tt de mot zuitahle for meamrement m static
condrhon

2. It1s affactad by tempezshares.

3. Dutput is low, =6 some extemal circuwit s
attached to it

4Tt oas very difficult to give desired shape 1o
this materia] and desired strenath
Concluzion:

A impsducer can be wed m 1dnsity
for vamous purposss by which the phvascal,
mechamical, of optical gquastity to b
mezsured is ransformed directhy by & suitable
mecheniain inte &n electrical wvoltsge: or
current proportional to the mput mezsored

# & & e
THISTI490] - ARISHEK W
THSIN 40T - ATSWARYA M
Il - EEE,
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