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BOARD OF STUDIES MEETING NOTICE

The Board of Studies meeting of Electrical and Elegtronics Engincering department is
scheduled to be held on 22122025 at 11:30 AM {in online mods). You are réquested to make it
conveniont to attend the same:

ltems on Agenda:

1. To discuss nnd decide the course structure of [1 Year B Tech Electrical ond Electronics
Engindering and syllubi of courses offered by Department of Flectrical and Electronics
Enganeenng for 11 Year B, Tech Electrical and Electronics Engingering stodents admitted
from the AY 2025-2026 (R25 Regulation),

2. To muiify the course structure and sylinbi of Minor Course “Clectric Vehicles™ offered by
Department of Electrical and Electronics Engineering for other branch students admitted
from g AY 2025-26 (K25 Regulaticn),

3. Any other matter with the permission of the Chair,
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Department of Electrical and Electronics Engineering

VIDYA JYOTHI
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Minwutes of the Board of Studies of Department of Electrical and Electronies Engincering
meeting leld on 22-12-2025 at 11:30AM.

The following members were present in the meeting,

5. No Name of the Member Designation Slgnature

Dr. C. N. Ravi, - - i :

' | Professor & HOD, Degt. of EEE, VIIT halrmn e~ BT
Do 5. Tara Kalvani, R N =

2| Senior Professor, EEE, INTUH UCESTH INTUH Nomines | oo, 5‘4‘%3‘5&1{
D, A, Srufana;

3

3 | Prineipal & Professor, VIIT i b )Lkﬂ"‘“
Dr. P. Chiow Reddy, _ ¥

4 | Munuging Dicector, [nterteaved Multidisciplinary | Uty Member éﬁm
Resisnch Centre =

5 Dr. T. Anil Kumar, Grtienal Miesiber ﬂ'_”‘l‘

| Professor and HOD. EEE, Anurag University

i Dir. (i Suresh Babu,

° Professor, EEE, CBIT External Membaor |
Dr, P. Krishna Murthy, ; :

7 Director, Juvaprokash Narayanan College of External Member / |
Engineering \R_kb—’:_:?
Dr. M. Bhupesh Kumar, _ ‘ B

8 Professor, Dept. of EEE, VAT Internal Member | .n’fd.ﬁ#r,&l
Lxry 13, Chandra Sekhar, @2

? | Associate Profissor, Dept. of EEE, VIIT Tntermial Member  [IE (e L0
Mr. T. Parureshwar, B

"0 | Associate Professor, Dept, ol EEE, VIIT Interal Member W
Mr. P. Nogeshwara Ruo, A

W Associute Profesior, Dept. of EEE, VIIT Internal Member 1“1,.,_,.—~

2 | s e Intcrmal Member

Assistant Professor, Dept. of EEE, VJIT
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Ttem Nid: To discuss and decide the course structure of 1T Year . Tech Electrical and
Electronics Engineering and syllabi of courses olfered by Department of Electrical and
Electronics Eagineering for 1T Yeur B.Tech Electrical and Electronics Enginecring
students admitted from the AY 2025-2026 (K25 Repulation), Annevire = |

The Chairman presentéd the course snicture of 11 Year B.Tech BEE admitted from
AY 2023-26 and courses offered by EEE Department for the same as per Annexure-1,
After discussing various aspects of the Course Structure and sylinbi the commitiee passed the
lollowing resoluthon,
Resolution (1) The members after thoroush discussion approved the course structure and
syilabi of 11 Year B. Tech, in Electrical and Electronics Engineering for R2Z3 Repulntion as

per Annexire-1

Noted and Approved.

frem No.2: To discuss and decide the conrse structure and syllabi of Minor Course
“Electric Vehicles™ olfered by Department of Eleciricul and Elecironics Enpineering for
otlier ranch students admitted from the AY 2025-26 (K23 Regulation). Annexuare - 11
The Chairmen presented the proposed courss siruciure and syllabi of Minor Course in
“Electric Vehicles™ offered by Department of Electrical and Electronics Engincering for other
brunch students admitted from the AY 2025-26 (R25 Regulation).

Hesolation (2): The members afler therough disgussion approved the courss structure and
svllabl of Minoy Course “Electric Wehicles™ offered by Départment of Electrichl and
Electronics Engineering for other hruneh students admitted from the AY 20235-26 (R2S
Regulalon) s per Annexure=I1

Nated and Approved.
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Annexure-l
B.Tech. in ELECTRICAL AND ELECTRONICS ENCINEERING

I Year COURSE STRUCTURE & SYLLABUS (R25 Regulations)
Applicable from AY 2025-26 Batch

NYEARISEMESTER (25 Hoprs)
Course :
= i i Course Tlile LT | Crediis
L P (Electromagnetle flelds 3184 3
2 P |[Electrical Mochings — | Ilolq ¥
] PC_ [Elecironic Devices und Circuits ilo]o 3|
&, re Power Systens — | Fi0] 0 3
L1 [ Electricnl Mezsurements and Sensars 2:10 | ¢ :
b MS  flonevation and Entrepeeneurship 2 nla] =
7. #C  [Electrical Machings - | Lah LI R |
- PC Electrical Measurements und Sensors Lab g.| 0| 2 I
g, PC |Electronic Deviees ond Circulis Lab REAE- I
I, SE_ IDesign of Electrical Systems using AioC AR ooz 1
i, ES Environmental Science NE RN 1
| Lotud Credirs 17 b | % 1]
I YEAR LI SEMESTER (23 Hours)
5. No, {':; .';:_:J“ Course Tiile L|T|®
L BS  MNumericil Methods and Comples Varlablis 3jolo
2 | PC Electrical Machines - I 0|0
& PC__ Power Sysiems— 11 31000
4. PC___ Digital Electronics 3({010
5. P Control Systens alo) o
6 PC__ Computational Mathermatics Lah plo]3
7. PC___ Electrical Machings - [l Lab HEIAE
8, PC Control Symtems Lib N
9, PC  IDvgjtal Electronics Lab o|0]3
I SE  [PCB Design 002
Totml Credits 15 0| 10
s ,..35“"““ 3 A ] ,.L?'h-ﬂ"l @gﬁfﬂl‘
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ELECTROMAGNETIC FIELDS

B Tecl 11 Year [ Sem.

ol =
o =4
= =
oy

Prerequisites: Mathemitics & Physles
Course (Objectives:
o Tointroduce the concepts of elestng Geldand magnetic fizld
«  To know Applications of electric and magnetic fields in the development of the theary
for power transmission Tings nnd electricel mochines
#  Toknow ghoa electromaznetic wives:

Course Outcomes: Afier suzcessfill completion of the course, (he studeit will be ible

CO1.  Explain static clectric field concepts including charge distributions, Gauss™s law, electric
priential, electric dipole, and electrostatic cecey Tor diferent field configurations.

CO2. Apply field equations and beundary copdifions to mnalyre conductors, dielectrics, ind
capagitance using Poisson’s and Laplice’s equarions

CO3,  Analyze static magnetic fields produced by currentcarrying conductors ming Hiot-Sirvart
|law, Ampere’s cirouital law, and magnetic potential farmulations.

CO4,  Evaluate magnetic force inlemclions, inductive effects, ond magnetic cmmouits by examimne
forces on charges and current elements, and self and manual inductances.

CO%  Formulnte elzctromagnetic field relationships wsing Maxwell's equadions 10 inteepret lime-
varying fields, eleoromagnetic induction, and wave propaggstion,

UNMIT-LI:

Static Fleotrle Flehl: Review of convertion of a wectior Fom oike eisardingie sysiem to anotler
conrdinate system, Coulomb’s law, Eleetriefield intensity, Electrical field due to point charges. Lina,
Surfice and Volume clarge distzibutions. Gauss law and flsapplications. Absofute Electric polential,
potential difference, Caleulntlon of porentinl differences for different configumtions. Elecux dipole,
Electrostatic Enerpy and Esergy density.

UNIT-10:

Condueiors, Dielectries and Capoclinoee: Currenl and current density, Ohma Low in Poim form,
Continuity  equation, Boundary conditions of condoctars -and  dielectic materinls. Capocitancs,
Cupacitance of o two-wire ling, Polssoa's equation. Laplace's equation.

UNIT-T10:
Static Magnetic Flelds: Dior-Savart Low, Ampere Cirguitnl Low, Magnetic fux and magnstic flus
density, Scalnr and Vector Magnetic potentials. Steady magmnetic fields produced by current carrying
conduciors,

UNIT-1V:

Mugnetic Forces

Foree on o moving charge. Foroe on o differentinl corrent element, Force between differentinl urrur
¢lements, Magnetic houndary conditions, Magnetic clroults, Self-inductances nnd mutual inductances,
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UNIT-V:

Timeé Varying Fiekls and Mavwell's Equalbims: Faraday's laws of Electromagnetic induction,
Displacemnent current, Paimt form of Moxwell's equstlon. Inlemal form of Maxwell's cquations,
Motional Electrometive forces:

Introduction 1o Electromagnetic Waves

TEXT BOOKS:
Lo MWLM Sadikoy, “Elanents of Electromagiatics™, Oxford University Publication, 2014
2. W. Hayt, “Engincering Electromagnetics”™, MeGraw Hill Edncation, 2012,

REFERENCE BOOKS:
1. A Pramanik, ‘Eh:mumulnm-?nﬂ:-l:mﬁ_whh solution™, Prentice Hall India, 20012,
: G W Carter, “The electromapnetic feld [n s esgineering aspects”, Longmans, 1954,
31 W. ) Duilin, “Electricity and Mapnetism", MeOraw Hill Publication, 1980,

Oinlime Hecourses:
L higssdfnptelac. in'courses | 08106/ 1OB10GBTS
2. Ivps:dfnpiol.sc. infcoursesd | S/ 1004 1 5101005f
3 hatpsnprelac in‘courses’ [08) 106/ 108106023/




ELECTRICAL MACHINES -1
B Teel, 1T ¥Yeur T S5em. LT PC
30 A

Prerequisites: Electrieal Clreobis -| & 11
Coarse Objectives:
¢ Tostudy and understnd different types of DO machines and their performanee evalumion
through various testing met hods,
= To understand the operation il simgle-phaso ind Three-phase Trandformers
=  Toanalyzethe performnsee of Tramd fonners Hroueh varsoos Lesting methods.

Course Duleomes: After sucoessiul completion of the course, e student w41 ke alide ko
€01, Explain the construction, dperating principles, armanire peaction, commutntion, excition
methods, pnd pertormance charmeterstics of DO genestors,
CO2, Apply DC motor principles to determine torques #peed comml fmses, efficiency, and o
conduct stundard performnnee tests of DC machines
CO3. Analyze the operation, cquivalent cireuit, losses, efficiency, and regelation uf sifiple-phase
transFormers under no-lead and load conditions.
CO4. Evaluste translormer performance by interpreting resoln of opon-cironil, shori-cirouit, and
Sumpnoer’s tests for loss seprmtion and efffciency prediction
COS. Besipn transtormer configurationg for parillel operation and poly-phase upplicutions by
selecting appropriste sonnectinng and trarsTormer types
LINIT -k
0.C Generstors: Principle of opemation — Action of communany — epistrigtional {eatures — armatore
windings — lap and wave windings — simplex and multiples windings (dlemenlary trenbment only) -
EMF Equation, Concept of Armature reaction and commmmation = Cross magnelizing and de-
magneling AT{pole. Methods of Excitation — sepamtely exciied und self-ecited penerators — builds
up of EMF - critical fiekd resistance and eritical speed. Perfarmuance Charneteristics of shunt, series
and gompound generatoes and applications,

TTNTT -[1:

DC Maotors: Principle of operation - Back EMF, - Torgue cqustion — choracteristics and
apphication of shunt, series and compound motars,

3-paim starrer, Speed-coatral of DC shint and series motors - Armatere voltuge wnd Geld Tux control
metheds. Losses — Constamt & Warioble lisses —onlculation of efficieney — condition for
maximuem eificieny,

Testing of DC Machines: Mithods of Testing — Direct, Indirect. and Regenerative Testing —
Dirake Test = Swinburne’s Test —Hopkinson's Test.

UNET -1001:

Single Phase Transformers: Types - constrictional detalle-minimizntion of lvsierests and addy
curtent losses- EMF equation - operation on no-load and on load - plasor dingrams and Applicatlons
Equivalent circuit - [usses and ¢fficlenoy — rogulition - All duy efficiency - affoct of varintions of
frequency & supply volinge on iron losses.




Ry -

o

UNIT -TV:
Testing of Tramformers: Open Cireult wid Short Uircuit  tests - Sumpner's Test -
predetermination of efffciency and regulation-separation of lesses tosl,

UNIT -V:

Parallel operation with equal and unequal vehage ratios - 3ot tmasformers-equivalent elreull -
comparison with two windmg tmosforners,

Poly-phise trmnsformers — Poly-phase connectlons - ¥rY, Y/A, AMY, AJA and open A; Scolt
connectinnand Applications.

TEXT BOOKS: .
1. PS5, Bimbhm, “Flectrival Machinery™, Rhanna Publishers, Revissd Editien, 2021.
2. L1 Magrathand D. P. Kotharl, *Electric Machines"™, MeGraw HIIE Eduention, 20040,

REFERENTCE BOCOKS:
1, Pritheadra] Purkais, Indrayudh Bandyopadhyay, "Electrical Machines", Oxford, 2017
2. M. G, Sav, “Performance ond desian ol AC machines”, THS Publizhérs, 2000
3. A. E Fitzgernld and C. Kingsley, "Electne Mochinery®, New Yark, MoGirow HI Edugntion,
2073

Oaline Recourses:
1. hopsa nprelac in‘courses! |OR 105/ 1081 051557
i Mgﬂ-‘.ﬂ."nptcl.&:.inﬂmmﬂn'I.ﬂ!.-".mﬂmﬁ]ﬂiﬂl?n"
3. hitpsziinptel.ac in‘courses/ 108/ 106G/ 1081 06071/




POWER SYSTEM -1

B Teel I Year | Semt

e T
=

Prorequisite: Electrical Cironits-1 &11

Course Orhjecrivis:
« Tounderstand the power generation through conventional and non-comventional soirces
e Tolllustrate the economice sapesss of power generation wnd aeil methods
«  Tokmow ghout subktations and distribedlon systems

Courve Outeomes: Afler sucoessfinl completion of the course, the student will be able to:

COH.  Explain the operation, layout, components, site selection, wdvantages, and Ffritutions of
conventjonal and remewihle eléciric power seneration plants.

coZ  Apply economic principles of power gencrition to evitlunte load charmcleristics, plan
capacity, and snerpy i

CO3. Analvze the invout and bus-bar armngements of aie-inadinted] subantions and IS 10 gssess

_ their sustahility for power systam applicathons,

COd. Bwiluste DC disiribution systems by performing veltnge deop caloulitions for varsous
distributor configurations and comparing distributicn alernatives.

C05. Deslgn AC distribation systeins by selecting appropriile configurutions. and computing
voltage drops under different lnnding and power Bactor conditions.

UNIT -1

Generation of Eleetrie Power: Opesation of Hydel, Thermal, Nuclear and (ias Powar piont will
luyests - Description of componenis-Choice of slie - advantnped and disadvaniages, [ntrediction end
description of componants- renewibie energy sources and plants (salur and wind),

UmIT -0

Eeonomics of Power Generation: Intraduction, defintions of cosnected Joad, maximum demand,
demand factor, load factor, diversity factor, Load cyrve, Lood durntlon curve, sumber sl slag of
EnETRInr omits

Biase lopd and peak losd plants.

Cist of ¢loctricul enerjty-fixed cost, running cosd, Tariffs.

UNIT - 11

Alr Insulated Sulstathons (AIS) Indcor & Outdeor substations: Substitions loyout showing the
location of all the sehstation equipment. Bus bar armangements: i the Sub-Stations: Simple
armngements like single bus bar. sevtionalized strigle bus hor, main wnd transfer bus har system with
relesint dingrams

185 - Sinple line diagram, Advantnpes.

UNTT — IV

P Distribution: Clussification of Distributisn Syetemd. = Camparison of DC ve, AC and Undar.
Ground vs. Over- Hend Distribution Systems. - Reguirements and [Jesign features of Chstribubion
Systems. -Voltage Drop Culeulations (Numerical Problems) in D.C Distributars for the following
cases: ftadlal [C E¥stributor fed one end und 4 the both the ends (equal/mequnl Voltages) ad Ring

bain Distribuaton.
b o P 2 H 1 L:Jrlnsl“ ' G‘ﬁ;@;gﬁ
u.\E\' & /:,(;/ r %,-F'; ¥ uf‘bﬁ%#*‘ji‘.:;-‘
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UNIT - Vi

AC Distribution: Imroduction, AC dstribation, Single phase, J=phose 3 wire, J-phasze 4 wine system,
bug bar armngement, Selection of site for gubstation, Voltage Drop Coleulations (Numerical
Prablema) in AC Distritaetars for the following enses: Power Factors referred to receiving end voltage

and with respect to respective load voltages.

TEXT BOOKS:
I C L Wadlewn, “Generation, Distribution and Diilzmtion of Electrical Energy”, 2% Edition,
New Age Internutionnl, 2009,
2 A, Chakrnbarti, ML Sonl, V. Gopta, LS. Bhatnagns, <A Text book on Power Syveleni
Engineering”, Dhanpat Rai Publishing Company () Lid, 2008,

REFERENCE BOOKS:
. L B. Gupte A Course in Power Systems™ Katson Books, | 1" Edition, 2016,

2. CL Wadhwa, “Electricnl Power Systems™, 5th Edition, New Ao Intecrmtional, 2009,
3 WD Stevensin, “Elerents of Power System Anatvils™, 4th Edition, MG Hill, 1984,

Onoline Recourses:
1 hfpnprel ac. nfeonrsed 108/ 1021 051 02047
2. Ittpsifnptel ac in/eantent/stornped courses! 08 105053 pdd -2 TBRET) {(EENPTEL) peif
1. hatpsifonlinecourses nplel ac,imvnoc20_eed T preview




ELECTRICAL MEASUREMENTS AND SENSORS

B.Tech. 11 Year | Sem LT BC
120 012

Prerequisttes: Eloctrical Cirenits-1 &11, Anailog Electromics anil Elesromagnatic Fields
Course Ohjecthves: _

= Toiniroduee the Bisie prineiples of all mensuming syt

« To deal with the messurement of woliwge, current, Fower factor, power, energy and

meigiit o mesireients,
o Tousnderssand the kasic concepls of smart and digital meterine

Course Outcomes; After succesaful compietion of the course, the studend will be able 1o

C0L. Expinin the principles, comtruction, operating worgques, ertors, and ronge extension
methods ol analog megsuring Instruments including PMMEC, nioving iron, and eloctrostatic
ypltmetees.

€O, Apply DC ad AC potestiemeters nnd instrumend transforaiers {of aécurale Measureineri!
of electrical quantities and gualitative analysis.of ratic and phose anpgle eroes,

C03, Analyze the mensurément of power anl enécpy in singlephase and threephise systans
using dynamometer wattmeters and induction energy meters, ooluding error sources and
compensibon wehnigues.

COdL Evalunte B and AC bekdge measurement techaigues for regiiimoce, inductnee, and
capaeitance, comidering sensitivity, aceuraey, and dnitability for different measurgment
FAnNgEEs,

CO0S, Design measuremen  solmtions: using sensors ond sman mstumonts by imegrating
appropriate ransducers, signel conditioning, communication fechnologies, and intelligen
features for modern metering applications,

ONIT -1:

Introduction to Measuring Instruments; Classification — deflecting, control and dumping
torques — Ammeters and Voltmeters — PMMC, maving iron thpe Instruments — cxpression for the
deflacting torque and control Torgue - Erron and compensations, extension of rangeusing shunts wnd
series reststance. Electrostatic Voltmelers-electrometer tvpe ond atiacied dist tvpe — extension of
range of Electrostatic YVoltmeters.

LINIT - I:

Polentiomelers & Dnstrument Transforoerss; Prgcple and operation of DO Crompion's
polentiometer — standandization = Messurement of unknown resistunce, current, wvoitnpe AC
Potentiometers: polar snd coostinate type's standirdization — applications, T amd PT — Ratio and
plane angle ermocs (Quitlitative approach,

TMIT - M2

Mensurement of Power & Energy: Single phase dynamometer wattmeter, LPF and UPF, Dooble
element and three: element dynamometer wattmeter, expression for dellecting and control lorgues —
Extonsion of range of waltmeler using instrument frunsfonmers — Mepsur=meit of potive and
reactive powers in balanced and unbalanéed sysiems.

Single phase induction type energy meter — driving and broking torgues — erreen snd compersitiong -
testing by phanfom loading using RS5 meter, Three phise energy meler — irivector ineler, maximum
dismend meers {Ounlitative spproach],

i e A | o Gfﬁ%
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UNIT - IV
DC & AC Bridges: Method of measuring low. medium amd high resistance — sensitivity of
Wheat-stone's bridge — Kelvin's double bridge for measurmg low resistance, measarement of high
resistunce — loss of charpe method.

Mensurement of inductances Maxwell's bridge, Hay's bridge, Anderson’s bridpe, Mensurement of
capacitnnee and loss angle Do Souty's Bridpe - Wien®s bridge — Schering Bridge (Qualintive
nppropch)

UNIT -V:

Sensors- Clessification of transducers- Temperature sensors- Proximity sensor- Pressure sensor- 1R
sensors- Maotion detection sensors- Ultrasonic sensors- Rotor Position Sersom, Operntion of Straln
Giuge- Thermocouples, construction and working of LVDT, Plezo electric trrmducers, phadovoliaic,
photo conductive celts, ond photo diodes-Applications

Bmurt instramcenis: [ptelligent tramiducer, sell-dingnesia and remole onlibration femtures, HART
communication, MEMS, non-linearity compensation: smen energy meler components, working
principle. Automntic Meter Reading (AMR), Advanced Metering Infrastructure {AML) environments.

TEXTROOKS:
| A K. Sawhney, “Electrical & Fleetronle Measuromant & ldstriuments™, Dhanpat

Ral & Co. Publications, 2008,
2 Dr, Rajendra Prasad, "Electnedl Measurements & Megsorisg [nstruments”, Khanms
iblishess 1980,

REFERENCE BOOKS:
1, GLK. Baperjes, “Eleéctrical gnd Elzcirmaic Meassurements™, PHI Legrmine Pyl Lid,, 2@
Edirlon, 2016,
2 b K Rajpul, “Electrical & Eleclronie Measurement & Instrymentition”, 8. Chand and
Company Lid, 2007.
i %i% Blurgave, “Electrical Measuring Instrumisnts and Measurements®, BS Publantions,

Cinline Recourses:
I Wipsenpled ac. infecourses! 08/ 108 108105 153
2 Migswww odacin/indecaspiMsi=pe_pe PEG SMARTENERGY




ELECTRICAL MACHINES - 1 LARB

B.Tech. 11 Year | Sem

=
==
b ey
L |

Prerequisites: Flecrrical machines - |
Course Objectives:
s  Touncover the students fo the eperation of T Cenernios.
= Toknow the-operalion of veriows types of DC Motos,
o Toeomine the performence of Single and Three Phase Trunsformers,

Course Dutevmes: After suceessful completion of the course, the student will be able o

OO, Set up and conduct standand 1ests on DC generntors, DT motars, and single-phise
transformers by lollowing correct labarntory procedures aml safely practices.

COL  Measure electrical and mechanical punimeters such s voltape, current, power, speed. torque,
ol Tosses during load and no-load tests on DC machines and trarsformers

CO3 Plotand biterpret chisracteristhe curves and performance grophs of DC genzrators, DC motors,
and transformers from ¢xperimematly abtiined datn.

OO, Amalyze test resulls 1o deferming efficiency, regulation, speed control charicieristies, eritical
fizld resistunce, and critical speed of electricil machines,

OGS Demonstrate proficiency in evaluating the perfirmance wnd operational bebavior ol DC
machites and single-phnse transformers for practical electrical engingering appiications,

Any 11 out of the fllowing experiments required 1o b conducted:
1. Magnetizition clinrscleristics of O shunt generator {Betermination of criticat field

reaisnce and critical apeed)

2 Lood test on D0 shunl generator (Determination of cluracteriztics)

3. Load rest on T series generator (Determimation of charneleristics]

4. Hopkimson's et -on DE shunt machines {Predetermmation of eflicieney)

4. Swinburme®s test (Prederermination of efficiency)

6, Braketest on DC compound mator {Determinstion of performance curves)

7. OC and SC Test on Single Phase Transformes

8. Brake Test on DC shun motor (Determisarion of performence curvas)

8, Lowd Test on DC compound generator | Determination of charseteristios),

11, Measurement of Voltore, Cerrent and Real Power in |:II'.|!'I:I.I:II_:|- i Segondury Cirooils of o
Single-Fhase Transformer

11. Losd Test on Single Phase Transformer (Calculste Efficiency and Regnlation|

12, Spead comrol of DC shant motor

. P8, Bimbhea, “Electriosl Machineey™, Khanna Publishars, 2 1.
2 1), Nagrath and D). P. Kothari, “Electric Machines", MeGraw H{ll Education, 2000,

REFERENCE BOOKS:

I, Prithwiri] Purkatt, [ndrayusdh Bandyopadivay, “Electriczl Machines™, Ctxford, 2017
2 M. (. Sey, “Performanoce and deésign of AC machines™, CBS Publishers, 20012
3

A. E Pirzgernld and C. Kingsfey, "Electric Mochinery™, New York, MeGraw Hill Education,
Ml

JE:A‘E"'—-—' 3 p{l"'mj 1 W C .'
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ELECTRICAL MEASUREMENTS AND SENSORS LA

H.Tech. 11 Year | Sent

=
= =
i
-

Proevequisites: Electnicil Chreuits =0 & 11
Comr=e Objeciives:
¢  Tocnllbeate Wan, Energy and PF Meter and determinition of thres plinse active & reactive
RO,
# Todetermine unknown inductance, resistance, capacitance by performing experiments on D
Bridgies & AC Bridges. '
«  Tircletermineg the ratio and phise anpele erors of Istrumment nbisformend
Courve Duteomes: After siceessful completion of the course, the student will be able o

COL 5o up standard messurement snd calibestion clrenlis for elesitdonl msdruments such as enerpey
ineters, powwer fnctor metard, ind PMMC instruments following abaratosy sufety prasctices.

COL Calibenie elecivieal measuning nstruments inclueding ensrpy metiers, dvnamometer meters,
patertinmeters, and bridges by accusntely adjusting, connecting. and recordine experimentsil
panumelery.

CO3. Measure elecirical guandities such as power. reactive powes, reststance, displacanent, strain
and tranaformer turns etio dging bridies, wattmeters, LYDT, and strain geuges with
improved accuricy,

CO4. Annlyze experimental results by compiling ermars, tolerinee, and calibratlon characteristics
und eorreinting obsgrved belavior with thooséical expectalons.

COS, Demonstrute proficiency (n selecting. imegrating, and testing sensoes and high-voliage
equipment to perform refinhle measirements and interprel results for practical engineéring
ipplictions

Aoy beg of the following experlments sre o be conducted:
I, Calibration und testing of single-phase energy Merer.
2 Calibration of dytemonseter power factor mctor.
1, Crompton DC Potentiometer — Calibration of PMME pmmeter and PMMC voltmeter,
4, Kehvin's double Bridgs - Meéasurement of resistance — Ehetermimaticon of Tolgrance.
5. Dielectric testing of oil using HT Testing Kie
&,  Echering Rridge & Andersan Bridpe,
7. Measuremend of 3 - Plmse resctive power with sinple-phass wattineter.
5. Measurement of displacoment with the help of TLVDT,
% Measuremend of 3-phase povwer with single wom meter and two CT4,
1 Reststance straln gauge — Straim mosurements and Calibetion,
11, Transtormer ferns ratio measurement wsing AC bridpes.
12, Demsisiration of differen) sensors wsine trainer kit

TEXT BOES:
I A K. Sawhney, “Elecirical & Eleotronic Memsurement & Instrumeats™, Dhinpm
Ral & Co, Publications 2005,
2 Dr. Rojendra Prasad, "Electrical Measurements & Meosuring Instrumenis”, Khannn
Publishers. 1989,
REFERENCE BOOKS;
|, 0. K. Banerjee, “Electrical and Electronic Measurements”, PHI Learning P, Lid,, 2%
Edition, 20146,
2. R. K Rajpur, "Electrical & Electronic Measurenient & Instrumentation”, §. Chand and
Comipany Lid,, 2007,
S. C. Bhargnva, *Electrien] Mensuring Instruments and Measurements™, BS Publications,
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DESIGN OF ELECTRICAL 5YSTEMS USING AUTOCAD

B.Tech. Il Year [ Sem. LT PF.C
1IN L N |

Freveguiziie:

Course Objectlves:

To provide hands-on training in asing AuteCAD for eiectrical desien and drathing.

To understand the principles of preparing electrical wiring dingrams and pane] lavouts.
Toenahbe students todesizn regidentinl, commeieinl, gt industrinl electrical syalenis
To Introduce atudems fo-symbaol, srendnrds; and praclices in electrical CAD

il e —

Couwrse Outesmes: After succesfil completion of the course, (hu student w30l e sble iy
COL Apply AMOCAD tools 10 eroare clectrical schemntics and layoat.
C02 Design resideniinl end commereinl wiring syslems as por standards,
o8 Develop and document substathon and panel wiring driwings,
OO Imterpret electrival dingrams and oreate professionil CAD documentistion.
CO5 Work an read-time electrical design probloms using CAL tools,

Madule I: lntroduction to AntoCAT for Electrical Design Overview of AutoT AD |nterfaze and
Lol

« Layers, blocks, and annotation in AutoC AL
i Electrical symbols: IEC/ANSLES standu s
¢ Drowing and modifying hiske electrical elemients
Lab Experiments;
¢ Creating sirngle elecirisal Sieuil Hagrams using Auted AL
o Llge of layers and bloeks for electricol lnyouts
Module Uz Hoose Wiring amd Lighting Syatem Design
»  Duesign of single-line diasramy (SLUs)
o Lovout of [nternal wiring for residentinl buildings
o Losd enlculation and cable selection
#»  Larhing and proteciion system baslcs
Lab Experimenis:
¢ Preparation of residentiol wiritki Jnyout
o Switchboord and lighting plun for 1BHK2BHE house

Maodule TIT: Commereial and Industrinl Electricenl Lavouts
o Design of power corguits and bightme for commersial boildings
o Distribation bonrd destgn and coniponent placemen
»  Panel board and boshar v
Lub Experimueats:
o Dgnign ond d.r‘nﬂing_, of distribution systemn for o smol| commercial bulding
v Elottrical ronm tyout with contrel panels

Miodule TV Substation and Contrisl Circulr Design
v Simpeleline diagrom of subsiatEons
« Control circuit schematices
*  Relay control and contecter wiring diagranss
o Cable routing and tray layoul
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Lah Experiments:
«  Drawing of TTKVA40Y substation SLD
o Popel wirtng diageam for DOLStar-Diolta nutor starter

Muoddule Vi Minl Project and Profossionul Practice
«  Profect planning, drowing stundards, fitke block, und BOM
«  [Design and documentation of & smikll-5cale electrical sysiem
«  Printing plotting, and exporting drawinis
Ll Aetivivy:
«  Mini-project: Degign and documentafion of electricnl systam for a small opartnsnt, Inb, o
foctary setup
Software Hequirements;
o AulpCAD Electeical (Student or Tnstitutional License)
«  Optionol: E-Plan, DraftSight, or similar tools for advanced users

TEXT BOMKS:
1. K:B. Rama ond 5.K. Bhatacharyva “Eletirmal Pesipn Estimanng and Costng™ Wew Ase
I rtermatiorasl.
2 Prof. Sham Tickoo “AuteCAD Electrical 2023 for Eléctricsl Convol Designern” CADCIM
Teelmalamien,

REFERENCE BOCHRS:
I, Frederio P. Hirtwell and Herbert P, Richiter “Practical Electrical Wiring™ Park Publishing
2. Joumea A, Leach and Shawne Lockhnrt " Auwint” AD 2023 Instroctor™ SDC Publications.
1. Ray C. Mullin und Phil Simmons *Electrical Wiring Residentinl” Cengoge Lonrning,

Chnline Hesvurces:
L Awtodesk Knowledge Netwark: hittps-mowledge autodedbceom.
2 NPTEL: Bosic Electrical Drovwing and CAD-relnted modoles {peareh under "Electrical
Engineering").




ELECTRICAL MACHINES - [

B.Tecle IT Year 11 Som.

w
= =
= =
w

Prevequisites; Electrical Clreuits-1 &1 and Electrical Muchines -1
Course Dbjeciives:
o Todenl with the detailed analysi of three phase induction motors & ASternaioes.
o Toundersand pperation, construction mmd types of single-plase motors and their
applications.
o Tointroduce the concept of parallel operation of alfernatam,
Counrse Outcames: After suceessiul completion of the course, the student will be able wm:
COL  Explain the comstruetion. operating principles, and wequa=slip characteslsties of threa-phose
induction muchines inciuding retor brhavior and power Dlow relations.
C0O  Apply equivalent clrouits and testing methods to determine the performance, starting
charncteristics, and specd control of induction maohines nnd indoction cenerators.
COA Analvee the eormtruetion, winding schemes, EMF gpnerntion, harmanics, oroytive teaction,
ind load charseteristios of synchrofs genermiors,
CO4.  Evalunfe the volinge regulation nnd parallel operation of synchronogs pererston uaing
stundord methods and phasor 1elationships wider varying exeitation and loed conditions:
CO5  Asses synchronous motor and smgle-phise machine applications by amalyvaaye thear
aperating principles, parfarmance choracieristics, and starting methods for practical
engineering uee.

LUNIT - 12

Three Phase Induction Machines: Comstrictiona] detmils of cope and wound potor machines-
production of a-rototing magectic Geld - principle of operstion « rotor EMF and rotor frequency « rolos
reactunce, rotor current wnd Power fhctor ot stodstil] afd doring operation, Rotor power Input, ioloe
copper toss and mechanical power developed and their inter relation. Torque pquaticn-cxpressiang
for maimam 1orgoe mnd stuing torgue— torgue-alip characieristics.

LINIT - 11

Characteristies of Induction Machines: Equivalent clreult - phasor diagram - crawbing and cogying,
Moeload Test and Blocked rotar test —Predetermination of parformance-Methods of starting and
starting current and Torgee caleulations, Applications.

Specd Coatrol Methods: Change of voltage, change of frequeney, volige'frequency, injection af ab
EMF Intorotor chrouit (qualitative tremtinent caly)-induction generator-principle Gf gperation,

LINTT - 110

Synchronouy Gemeritor (Alternitor): Congtructional Festures of round rotor and salleém pale
maching = Armatire windings = Integsal slol and Troctional dlot windings: Distelboeed nnd
concentrated windings — distribubions pitch and winding fagtors — EMF Equation. Harmomes
in genernted EMF — suppression of harmonics — armature reaction - lenknge reastance -
sy e frono s rewctance and impedance — phisor diggram = [oud characleristics,




UNIT - 1V:

Regulation of Synchronous Generator: Synchronous Impedince mehod, MME methed and ZPF
mellind— two reaction theory— Delermination of X and X, (Skp tes1) Phasoe disgraims — Regulation
of sallent pole akernators

Paralle]l Operation of Synchronons Generator: Synchronizing Alternators with infinite bus
hary — svnehranizing power todgue — parallel operation and load shoring - EfMect of chunge of
isnchietion dnd mechanion! power input,

INIT -V

Synchironsus Motors: Theory of operation = plasor diagram — Yaslation of cuerent and powes facior
with excitntion — synchronous condenser — Mathematicol analyvsis for power developed.
Humting and its suppreassion — Methods of starting,

Sinzle Phase Machines: Single phase induction mator — Constroctional Features-Double revalving
feld theary - split-phose motars — Uiniversal Motor - BEDC Motor — pringiple of operation, PMSM
prieciple ol operation and releciance medar prineiple of operation and their applications:

TEXT BOHIKS:
. P 5 Bimbhra, “Elecirical Machinery™, Khanng Pulblishers, 20010,
2 LY Magrath and I P, Kothari, "Eleivie Maghines"”, MeCraw Hill Education, 2000

HEFERENCE BOORKS:
1. Prithwira] Purkinit, lodravadh Bandvopadhyvoy, "Electrical Muchines", Cidord, 2007,
2 M. G Say, "Terformpice apd desipn of AD machines™, CTVS Publishers, 2002
3 AE: E, Fitegerald and €. Kingsley, “Electric Machinery", New York, MeGraw Hill Edusation,
2013,

Crline Recomurseas

1. hatps:npiel. ac.in/courses 108/ 105/ 108105131/
2. hatpsz M npel nc.in/courses! |08/ 106/ (8 106072/
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POWER SYSTEM -11
B Tech. 11 Year 11 Sem, LT M C
] 3

Prerequisite: Electrical Cireoits - 1 & 1] and Power Systgims - |
Course Dhjectives:
o Tostudy the performance of trunsmizsion lings and travelling waves.
¢ Tooundersiand the eoncept of veltage conrol, gompessation methods und per wni
representagion of power systems,
o Toknow the Syimmetrical components and feult coleulstion wavsi
Course Outeomes: After suceessful completion of the course. the student will be abie i
COd.  Explain the constructional femtures and electrical ehumeteristics of averhead transmizsion
immes, treiuding inductanee, capaciience, and (e effects of exrth, skin ind proximity,
OO, Apply transmission [me models o evalunte e performance of shor, medivm, and lung fimims
usrE appropriote equivalent crrcuits gnd ABCTY eomsnma
00, Analyes the performance of overbeénd line insoloiors ind trimsmiission svsleins by examining
mag-=lension relntom, coroma  effects. volteze control, aod power facior mprovemen
migihods
Cd.  Evaluate poswer systesn behavior wang per-unil represniation and travelllng wove 1beory 1o
inderprel svatern response under swiching and transion condibions,
CO5.  Investlgate power sysiem fault scenarios using symmetrical components 1o, compute faul
currents, sequence nelwarks, wnd short-cireuil capacity,
UNIT -1
Overhesd Transmission Lines: Line conductors, Compesite conductors amsposition, bundled
cotiductors, Inductance and capaciiance of single phase and three phase lines with symmetrical
spacing, and efTect of earth on capaeiance, sKin and preximity effesis

UNIT - 10;

Performanee of Lines: Represeninfion of limes, short ransmssion s medinm Jength lines,
nominal T and PI- representations, |ong, transmission lines. The eqnivalent clrcalt representation of o
long Line, A, B, C, and D constante, Ferranti EfTect,

LNIT - 11I:
Overhend Line Inmsulators: Intepduction, types of insulatoes, Potential distobaetion ovee o siring of

suspenston insulmors, Methods of egualizing the potentinl, testing of insulmors, Sdag wd Tension
calculations,

Corona: Introduction, diruptive criticn] volmge, corona loss, Factors affecting coronn loss und
metheds of reducing coronn loss, Advamages and [Disadvantages of coronn, Inerference beiween
power and Communication lines.

Voltage Control & Power Factor Improvement: Introduction — methods of valtage control, s
and series eapaciiors / Inductors, tap changing transformers, synchionous phase modifiers, power
fector inprovement irellods,

LINIT IV

Per Unit Representation of Power Syvateos: The one-line dizgram, impedasce and resctance
diagragms, per unil quiantities, changing the base of per unit quantities, advantages of per mil syslem.
Truvelling Waves on Tranymission Lines: Production of travelling waves, open citeuited line, ahion-
circuited ling, ling ferminnied through a resisince, ling connecrted 10 o eable, Heflection end

Refraction coefficients. :
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UNIT -V

Symmetrien] Components and Fault Calenlations: Significonce of positive, négative and zero
sequence components. Avermge 3-phase power In torms of symmietricn] components. sequente
impedances and sequence networks, ol enleulatins, sequence nerwork equations, single line 1w
grenand Tk, Time 1o Tine Gl double Gine to ground faul, three phm.r: fauli, faults on power sviiens,
faulty with fault impedanci, reactors mnd their loeatdon, short circuit capacity of o bus

TEXT BOOKS:
I L. Wedhwa, "Ueneration, Distribution and Utibzation of Elegineal Enesgy™, 39 Edition.
MNew Age hidernational, 2009,
2 P Kothart and 1., Magrath, “Modern Power Systen Analysis®, Taw fe Graw Hifl Pab,
Co,, Mew Delhi, Fowrsh edition, 2611,

REFERENCE BOOKS:
1. A Chakrabartl, ML Sonl, PV, Gupta, LS. Bhatwagar, “A Text Book on Power Sywiem
Engineering”, Dhenpar Rai Publishing Company (F) Lid, 2008,
2 WD Stevenser “Eletmesls of Power Syslem Amalven™, Sih Editlon, MoGraw Hill, 1984,
3. JohnJ, Grainger & W.DL Stevenson, “Power Syvidem Anilvis™, Me Graw Hill
International, | 994

Chaline Kecourses:

Lo Dbl iptel ne Ineourses | R/ 12/ LOB) 02047/
T lpsiimptelag indcourses 108 07/ 1080712
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CONTROL SYSTEMS

B Tech 11 Year 1T Sem. LTPC
3003

Privequisite: Flectricn) Cirooits-1 & 1 and Electrical Machines|

Caurse objectivis:
v Understand the mathematical modelling of physical svstems.
o Comprebend the representation of dynmtienl Systems tireugh Input-ouput models, icluding
tranafer functions and siate-space models.
»  Understund the design of controllers and compensators toenhance the performanes and
stuhility of dynamical systems

Coarse Outcomes: After succeisful completion of the course, the student will be able o

CO1,  Explain the mathematical modeling of physical systems and feedback control concepts using
transfer functions, block disgrams, signal iow graphs, and controller eamponents:

COL  Examine the time-domein response and stability of lingar time-invaran systens asing
standard test signals, Routl—Horwitz criterion, and rool-loous fechnigue.

CO3 Analyee iystem behuvior in the frequeney domain wing Bode plots. polar plots, and Nyquist
stability criterion to assess. stability.

CO4,  Apply classical control strtegies by designing and tuning P, P1, PE, PID controllers and lem),
lag, md Jead-ing compensaion

COS,  FEvalaute dviumnic syaten perfoemanee using state-space medils by wnplvzing st equations,
syslem response controflability, and obaervability, '

UNIT « I

Muthemutical modelling of physical syslems: Upen — |oop and Closed Joop Systems, Concept of
Feedback Contrel, Benefits of Feedback and Effects of feedbock, Linear, Non-Linear, Time Veriom
and Time Invariint systems, Mechanicel and Electrical Systems, Tonsfer function, Block-Diagrm
Techniques, Signaf flow graph, Coatroller Components: BC Serve molors, AC Servomotors,

Bynchirg’s.

LNIT - 10

Time-Dompin Anslyshs with Input-Dutput Models; Siandard Test signals, Time response of first
and second order systems for sfep input, Tima Domain Specifications, Types of Syatom, Steady sale
respoise, Erroe Analyss Tor Lisear Tinse tnvarant Syatems,

Concept of Stebility: Routh-Hurwite Critesia, Relntive Stabiliny analysls, Rog-Locus technigus
Construction of Hoot-logl,

UNIT - 12

Frequency Domaln Analysis: Intoduction o frequency resporse, Relatlopship between time ail

frequency responge, Concept of Bode plots and comtruction. Polar plots, Nvguist stability eriteriomn
Relative stability using Nyquist criterion — gain and phase muargin

N = 1 S i @é%‘l
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UNIT - IV:
Classival Controllers and Compensators: Propoctional, [niegml and Derivative Controliers- PIL PD
ard PIT controllers, Lead, Leg and Lead-Log compensaiors (elementary treatment only).

LNT - ¥

State Vartuble Amulysis: Coneept of Se, Smre vanables and Ste moded, Siale Represemation,
Transformation of State varinbles, Solition of $ate dquations and Camplete response of the Systems
Caoneept of controllability and observability,

TEXT BOOKS:
1. 12 Wagrsth und M. Gopal, “Contrul Systems Enginsering™, New Age [ntermational, 2006,
2 B C. Kuno, "Autsmatic Control Syatem™, Prentice Hall, 1095

REFERENCE BOWOKS:
1, ‘Movman S Mise, “Conirol Ey!l‘l:mi.‘Engjm:uin.g". Wilew, Z014% ¥ Editiem
2. K. Ogata, "Modern Control Engmesring', Praice Hall, 1991,
3 K. R Varmoh, ~Control Sysama”;, MeGeow Hill Education, 2010,

Chline Recourses:
L htpsiiwww comntroimg.com
Z https: fweww omni bworks.com
3 bt nptel e nveoursss/ | 08/ LG TD8 E02043
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ELECTREICAL MACHINES - 1T LAB
B.Tech, 11 Year 1 Sem. LT PFrC
n 21
Prevequisites: Electrical Machines - |

Course Objectives:
=  Tpunderstand the operation of Induction, Syachronous Machines snd Transformens,
o Tostudy the performpnce analysis of Tndoction and Synchronons Maohings throueh various
Testing methods.
s Toanalyze the performance of single and three-phass wansformers.

Course Outeomes: Afler successiul completion of the course, the student will be able to:

COL St up and conduct standard no-load, blocked-rotor, Sumpner’s, and bk fests on electrical
machines and tronsformers by following correct experimantal and safety provedurss

C02.  Measure machine and transformer parsmeters sueh ne regulation, Josses, resclnnce, and
seqtience impedances wiing appropriate test methods pd Instrumentation.

CO3. Plot and interpret characteristic ourves. and equivalent cieuits of imduction motors,
synchronous machines, alternators, and transformers from experimental abservatinns.

CO4. Analyze test results 1o determing perforpiance indices eluding eficiency, voltape repulation,
power kasses, and operating chamcteristics wider differenl conditions.

CO5.  Pemonstente proficiency in confipuring mdvenced tmnsiormer and maching operations auch oy
parallel pperation, Seott connection, and salient-pole parmmeter determnation for pragtical
poveer system applications,

Any 10 experiments are required to be conduocted:

I. Sumpner’s fest an i pair of single-phase transformers

Ni-load & Blocked rotor tests on (e phase Induction motos

Regulation of a three —phase altermator by synchronous mpedance & MMT methods

N and “Inverted V' corves of o three—phose syachronows motor,

Eguivalent Cireuit of a single-phnse induction mistor

Determination of Xd and Xq of a salient pale synehrenous machine

Rrake Test an three phase Induction Motor

Reguiation of three-phase afternntor by Z1'F metlbod
- Separnution ol cere losses of u slugle-phase transformer

0. Parallel operntion of Single-phase Transformers
I Memsurerment of seqoence impeduance of o three-phase allermaor.
F2. 50l Conncction of transformer

ol o

TEXT BOOKS:
1. P 5. Biinbhra, “Electtical Muchinery™, Khanna Publishers, 2001,
2. 11 Nograth and [ P. Kothari, *Electric Machines”, MeGrw 14ill Education, 2010,

REFERENCE BOOKS:
I Prithwiraj Purkml, Indrayudh Bandvopadhyay, “Electrical Machines”, Oxfond, 2017
1. M. G, Say, Performanee and design of AC muchines™, CHS Poblishers, 2002,
3, A.E Fitzperald and C. Kingsley, "Electric Machinern™, New York, MeCGiraw Hill Education,

213,
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CONTROL SYSTEMS LAB
B.Tech. 171 Year 11 Sem. LTPrC
0 o 11

Course Objectives:
o LUnderstnd syastem representations lthe tranafer function and state space, and mssess system
dynamic respomse.
o Evalunte system performance using both time and frequency domain anulyses, identifying
mithods to enhance performunce,
o Srudy controllers and compernsatens to jmprove system petformance based on the
assessments from tme and frequency domain anaiyses,

Course Dutcomes: After successful completion of the conrse, the student will be ahle to:

COL Obtain the time response and transfer function models of second-order systems, DU mitoe
and B generators nsing experimentil and similation tools.

COZ. Analyse the chamcteristics of synchres, AC serve motors, and the effect of leedback on DC
servo motor performance through controlled labonstory experiments.

€03, Evaloate the stability characteristics of Lingar Thme Davariant (LT systemy ushg Bede plots,
Root Locns, and Nyquist oriterin with suitable simulation soltware.

COd. Asses the performance of P, Pl PO, and PID conmroliers on second-order systems by
conducting time-domain, steady-sinte error, and dynantic response spalysis using simulition
B

05, Vallduie lead, lig. wnd lead-lag compensators (0 meel given sysiem specifications by
developing  state-space and  transfer-function-based moedels using  sppropriste  softwire
platforms

Any 10 experiments are required o be conducted:

Time response of Second order gystom

Charscteristics of Syncho's

Effeet of feedback an DC servo miotor

Transter function of D motar

Teansfor function of DO genemior

Lag and lead compensation — Magninde and phase plot

Stahility analysis (Bode, Root Logus, Nyquist) of Linsar Tl Invisckant system using
simulation woals.

Stnte space model fior clagsical fransfer funoticn using simulalion ools.
Characteristics of AC servo motar

10. {a) Simulation of P, PI, PID Controller.

{b) Liner system analysis (Time domain analysis, Error analvsis) using suitable software
11. Progmmmable Logic Controller — Study and Verification of truth tables of logic gates und
simple  Boolean expressions . .
12 Deesign of Lead-Lag compensator for the given system and with specificution using subtable
i wane
TEXT BOOKS:
L M. Gopal, “Cantrol Systems: Principles and Design”, MeGraw Hill Education, 1997,
2 B.C. Kuo, " Automatic Control System™, Prentice Hall, 1995,

I

e =

REFERENCE BOOKS:
1, K. Opata, "Modem Coiitrol Engineering”, Prentice Hall, 199,
2, L. J. Nagrath and M. Gopal, “Control Systems Engineering”™, New Age [nternational, 2009,

oy
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CH DESIGN

B Tech H Year 11 Sem

o 7

Corse Ohjectives:
s Toundersiand the basics of PCB types, masecials, dnd design standands
e  To gain hands-on experieace with PCB lgyour software wools.
+  Todevelop skills in schematic capture, compooent placement, routing. and Gerbey
pensration.
» Tofabricate ond test a simple single-laver PCH.

Courve Dutcames: After successful Completion of the course. the student will be able 1o
Col Explain the design nnd fabrication process of PCBs.
0. Pesign schematic diagrams and convert them 1o PO layois
co3,  Apply routing and layout techinigues using EDA tools.
Cod.  Genernee Garber (e and perfirm DRCERC effectively.
L5, Troubleshoot the ervors of the circuits and cormect them

Module I Fundameniik of BCTE Berign

s Types of PCBs: Smgle-layer, Doohle-layer, Multilnyer

o PUD miteckils aid fmanufacturing procesy:

«  PUB design rules gndd stonddrds {IPC standards)

w  Introdoction 1o ERA foal (e, KiCad, Fogle, Altum, ExsyEDAL
Lab Activity:

o  Exploring the user interfpce of PCH design sottware

»  Sotting up design rules

Maodale Iz Schematic Desizn
s Creating circuit schemirtics using PCB CAD ook
¢ Component brary monagsme
o EBlectrical ruls checking (ERCY
& MWerlist penaration
Labs Activity:
o Designing a basie power supply or LED flasher cireuit
#  Perfprming ERC amd genersthng miétlis

Moedule HLL; PCE Layoui pnd Rowting
»  Importing netlist to leyout editor
o  Footprint assipmmant and cimpongm plidement
e Maminl vs aubo-rodting
o Design Rule Check (DR
Lnly Activity:
»  Placing components and routing for the schematic desipnad earlier
¢ Performing DREC and correcting efeois

Module IV PCH Output Files
s Chenerating Gerber fles, drill files. and BOM
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Lab Activity:
o CGieerate Gerber files and preview wsing Gerber viewer

Module ¥V Mind Project sod Tesfing
«  Design for PCB Boards

TEXT BOOKS:
| Walter C. Bosshur *Printed Circult Bonrd Desbizn and Technolagy™ Tatd MoGrow Hill
2 Clyde F. Coombs “Printed Circuit Boards: Diésign and Technolagy™: MeGrow-Hill

HEFERENCE BOMIKS:
[, Pater Dalmaris “PCB Design Using KiCad 67
1 Kradp Miezmer *Complete PCB Design Using OrCAD Caplure and FCH Edifor™
1 Jomes Aneey “Electronie Produer Design™

IPC Stnndards:
I IPC-2221: Génerie Standard on Printed Boord Design
3 WC-T35|: Generic Reguirements for Surfnee Moot Desipn
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Annexure - [l

Course Structure of Minor n Electric Vehleles
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5. No. | YearSemowter Course Title L T P Crediis
Electric Vehiele and Fnerey _
I. Ikl Semester Sy saems - 0 0 4
Power Electranics and Contral of
i 1= Semester £l e Misip e o il 0 i
300 -1 Semaster Simuletion Lab il 0 3 L5
X Avtomidive Transmission and
b Pl Demesrer | o unicatlin 3 v v A
5 - Semester Electric Mobility Lab i ] 3 1.5
lectives
1. E:t‘!:ir Vehicle Dynamics anid |
. Teting
&, V-] Semester 2. Battery Clurging Technology 3 i} i 3
for Evs
3. Bleviric Vehicle: Safety,
Reguintions und Future
T.  IV=l semester {irtermshipding Project 0 L 3 2
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ELECTRIC VEHICLE AND ENERGCY SYSTEMS
B, Teel, 11 Year Il Somester

e

o [
L —
|

Pre-requisite: Basle Electrical Engineering

COURSE OUTCOMES:

Al the end of the course, the student will be oble

COb Amdyze the importance of gliermative velioles,

CD2  Identify the opportutiities and challenpes of ¢lectric vehicle mechinics
O3, Chooae desired systom architecture for electrie vehicle desizn

Q4. Identify & model repenemtive braking sysiem,

05, Identify the opponunities ond challenges of enerpy storge svstoms.

LNIT - 1

INTRODUCTION TO ALTERNATIVE VEHICLES: History ol electne amd hyvbrid vehicle -
cleatric vehicle typos — electric ond hybrid vehicle components — vehicle mzas and performance -
elevirie motor und engine ratings — Well w0 Whes! snalyvsis — EVICEY comparison — electric vehicle
market — friemational standards and codes,

UNIT - T

VEHICLE MECHANICS: Rondway fundamettals = Liws of metion and velicls kinetics — wehicle
resistnnce - dynamica of vehicle mation = propulsion power = velocity and peceleration - tiresnoad
force mechanics — propulsion system design,

LNIT =111

ALTERNATIVE VEHICLE ARCHITECTURE: Ehleiric vehicles — Hylrid ciestric vehiches,
Plugeln hybrid dectrie vehicle — power train componem sizing — mass. mealysis md packeping -
yehicle simation — simutation madel and sendard drive ¢yeles.

UNIT -1V

FUNDAMESTALS OF REGENERATIVE BRAKING: Ensray consumption in briking - briking
power and eneegy on Tront wnd rear wheeis = brake sysiéem of EVY and HEVS » series brakie -parallel]
brake — antilock broke system (ABS).

UNIT =V
ENERGY STORAGE: EV balefies and their components - fuel celld — (yvpes — model = hydeogen
stomge systems — fogl call elecinic vehicle — ultrn capacitors — compressed air tompe.

TEXT BOOKS:
1. Electric and Hybrid Vehicles: Design fundnmentals. Husain, 1., CRC peess, 201 1.

2. Modern Eloctric, Hibrid Electric, and Fuel Cell Vehicles, Ehsani, M., Goa, Y., Longn, 8, &
Ebrhimi, K. CRO press, 2018,

REFERENCE BOOKS:
1. Hybrid Electric Vehicle System Modefing ind Costrol, Wei Ly, Jobn Wilsy & Sons- Inc.- 2017

2, Hybrid Electric Vehicled, Teress Dinates, Published by ExLidEvA- 2017,

3. Electric amd Hybrid Vehicls Power Sources- Models- Sustainabillty- Infenstrocture ol the
Marked Gianfranco Pistoln Consultant, Rome- ltly- Elsevier Publications- 2017,
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POWER ELECTRONICS AND CONTROL OF ELECTRIC MACHINES
0. Tech, 111 Year | Semester L|T|P

(0D

s | 7Y

Pre-requisite: Basic Elecirical Engineering

COURSE OUTCOMES;

A1 the end of the courde, the student will b able fo

CiH.  Select appropriaie power electronscs device and control [

CO2.  Amalyre and design power converters,

C03.  Clossify various drives and analyze s performance,

COM.  Desipn model and modify an eléctric drive avcording fo custamer.
C3 Allevinte different issues on HEW control,

UNIT =1

POWER ELECTRONIC DEVICES: Overview of power electronics dovieds: Power diode,
Insulated Gate Bipelor Transisies (FEBT), Metal-Oxide-Silicon Field Effect Transistor (MOSFET) —
Principle of operation, power density, effliciency,

UNIT =11

FOWER CONVERTERS; Converter Togologies: Buck, boast, trunsformer less - Inverter 1opalogy:
Bnsles of sinple & three phase invermer - sources of loss in power eloctronles - Conduction, swirching,
teaknge snd control losse,

UNIT =111

MACHINES FOR ELECTRIC VEHICLES: DC mator, Induction inotos and BLDC motar, Types,
pringiple, construction — Peak Power Source (PPS) - Torque-and speed coupling, = selection of mojocs
under varjable parameters.

UNIT -1V

ELECTRIC VEHICLE DRIVES: Electric drive components = B drivies: Two & Four quadran
chopper, open loop drive, Modes of operation - Operating point analysis — AC drive: PWM
technigues {elementary treatment

UNIT -V
MOTOR DRIVES: BLDC motor deive: Speed and position comrol— Block dizgram of an electric
drive, vehicle body — drive & wheel.

TEXT BOOKS:
. Hybrid electrie vehicle system moceling and contral, Wie Lid, 2nd Editlon, 2017,
2. Advanced Electric Drive Veleles, Ali Emadi, CRC Pregs. 1851 Edition, 207

REFERENCE B{HDKS:
|. Electric and hyhrid vidicles — Design Fundsmentals, [qbal Husain, CRC Pres, Ind Edition 2010,
2. Vehiciilar Electric Power Systern — Land, Air and Space Vehickm, Al Emndi, Melrdod Elsani,
John M. Miller, CRC preds, st Edition, 2003,
3, Electric Drives: An Integrative Approach™, Maoban, M, MNPERE (2001}
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SIMULATION LARORATORY

B. Tech IIT Yeur | Semester

==
= (e

COURSE OUTCOMES:

At the end of the course, the studenl will be able 1o

C01 Ulnderciand the bazies of sirmulation,

COY Familiprize the matrix operathons,

CO3.  Anmalyre basic efectric circuits.

CO4. Aspess the internal eammponent madels of an EV

COS5. Evalunte the control of motors used inelectmic vadiohs.

Any ten experiments are required to be conducted:

Damonstration of basic mathomatical, matrix oparations using simulation ool
Pletting of Basic 2-Dimensional Groaphs Using Simulstion Tools

Basic eleetrical eircuit analvsis using mesh analysis,

Basic electrical circuit analvsis using nodel analvsis.

Simulation of s Basic Electric Vehicle Deive teain (elementary treatment only)
Simulation of DC-DC Buck Converter for EV

Simulation of DC-DC Boast Converter for EV.

Simulation of Bidrectional DC-DC Converter for EV.

9. Simulation of a single-phase DC-AC conventer for EV.

10, Simulaison of three phase DC-AC converter for EVY,

11, Simulation of kinotics medel of EV (elementary trentment ),

12 Simulation of DC molor model.

BT it o o




AUTOMOTIVE TRANSMISSION AND COMMUNICATION

B, Tech, II Vear 1T Semesier 1.
3

=4
==

T [

COURSE OUTCDMES:

AL the ed ol the course, the studen will be able 1o

CO1. Analves the desipn rativ of pear box. usesd 0 vehicles,

CO2  Analyrg the dyngmics of an ekecire velele.

CO3,  Degign electromio contral imis 0 ersure soléty invehlcle transmiasion sysiem.
Cid,  Différentiahe and analyze the performance of electrification for nony application,
s Apply sidtahle techmique for sutomotive communicatian

UNIT |
INTRODUCTION TO VEHICLE TRANSMISSION: Tracton demand pnd torgue suepply at
consburt, specd and transient deiving suties = Fuel Economy Oplimiztion = lausch and synehronizing

specds — gear rmatios and ther design

UNIT I

POWER TRAIN DYNAMICS

Power train-model = fiertia — sprmg sillfness. — Romtional vibration demping oo the transmission
Inigent — Vehiele dymaimles ~ Dynirmbe eoupling

ACTUATION, SERVO AND AUXILIARY SYSTEMS

Fondamentals and  active principles — Tromfer elements - cooling  and  obrication -
Electromechomical sotuntion — Encrey and power balooce.

INIT 11T
VYEHICLE CONTROL: Electromic control umits — Software architecture — Signal processing —
Selecting the shifl point — Shift execation — Safzly o tramsmissmon systens

INITIV

FOWER TRAIN ELECTRIFICATION: Ekectric apd lybrid power tmin - Regulrements —
components end configurations — Functions — siriegics case studics — Truck, Bus, Tractor, Motoe
cycle, meing trunsmissions

UNIT V
CONDMUNICATION TN FLECTRIC YENTCLE: Transmisson network — Thsiribodion nctwork —
Diermanid side mamagement and control - Communicarion sindards and fechnologzies

TEXT BOOKS:
1. The mudmolive rransmission book, Technolosy & Ensimerring, Somnger May 2015
2 Advanced vebiicle Tectinology, Heine Helsler, Butlerworth-Helnemsa, 2002

REFERENCE BOOKS:
I, Electric and hybrid vehicles — Design Fundumentuls, Igbal Husaln, CRC Press, 2nd Edition 2010
2. A survey on communication technologles and requireinents for interie of eisctric vehieles, 1gbal
Husmin, RASIP Joornnl on Wirelees Commninicasipng and Metwarking, 2014



ELECTRIC MOBILITY LABORATORY

B. Tech I Year 11 Scinester

o= |
= |-

(AL

COURSE OUTCOMES

Al thie end of the cosrsd, e studsnt will be ghie to

COI,  Assemble/Dismantle and construct the wiring layout of electric veliicle,
C02.  Familiorize the working and characteristics of semiconductor dm:es
C03,  Design [l bricee converfer cirouits.

COM.  Analyze the speed contral of three-phase Induction medar drive,

COS.  Design the control cirguits for speed control of E-vehicle drives,

Any ten nquriml.-nu are required to be conducred:

I. Seudy al'the V-1 charscteristics of SCR

2, Study of the V-1 characteristios of TRIAC and MOSFET

3. Stody of single-phuse half-controlied converter with R and R-L Load

4, Study of single-phase flly controlled converter with R and R.L Load

5. Swmdy of single-phase AC voluage regulator,

6. Smdy of DC-DC Chopper with R and R-1. Load.

7. Simulation of a Single-phuse Contralled Rectifier for Onhoard EY Charger (AC-DC
conversion)

£ Simulstion of Butery Modeling for EV

9, Simulation of State-ol-Charge (SoC) Estimation o bantery for EV

10, Simulation of Speed control of Induction Motor

11, Simmlation of Speed control of BLDC Motor

12, Simulation of Forward and Reverse gontmol of PMSM motor.




FLECTRIC VETIICLE DYRNAMICS AND TESTING
(Elective)
B, Tech. IV Yeur | Semester Ll TP |cC
a

COURSE OUTOOMES:
Ax the end of the course, the student will be
COl.  Understand the design of EV Dody.
C2.  Wlustrate Mamufacturing materinl.
CO3.  Anplyze vehicle dynomics.
OO, Analyre the vehiole stability
i35, Bvaluate the vehicle performance using rosis

UNIT |
Vehicle Desigm: Introduction to body loads: Load cases and lood fecfor, rood |oads. Drving
dynamics and comfirt, strenpth and stiffess of chossis, declpn feutures. frame seclions, types of
frames.

LRI
Manufacturing Criteria; Material selaction, fobrication, joining methods, types of jalms, walifing
-and braring, plerce riveling asd elinching

UNIT I
Vehicle Dynamics: Wheals and Tyrest [ntroduction, Types of wheel rims, wheel dimension,
propertics‘of tyre, consiruction, tread patterns, types of wres, specilications of tyre.

UNIT IV
Yehicle Stability: D resistance, hody loals and load cleulathing Suwdy principles of rolling,
Pitch & Yow welocity and moments, sesthelies ad agonomics consideration for stabilty snd
comral

UNIT YV
Vehicle Testing: Need of vehicle testing and homalogation, testing organizotions, testing standardd
{AIS), ARAI standards, Hierorchy of testing: [ndividunl compeonent approvalfesting, system level
approval and whole vehicle approvalitesting. Confarmity of production less, crash test, side impaat
tzst, rolliver lest, mpact test, ek mesting.

TEXT BOOKS:
I, Wehlcle Body Engineering, J. Powlowski, Business books fimited.
2. Fundomentals of Automobile Body Structure Design, Donald E Milen, SAE Titernitional.

REFERENCE BOOKS:

I, A Textbook of Autamohile Engincering-11, PiS.Gill, S5 Kataria & Sons.
20 Automodive Induseriol Standards {ATS).
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BATTERY CHARGING TECHNOLOGY FOR EVS
{Elective)
I Tech IV Year | Semester LITIPFI|C

—

COURSE OUTCOMES:

AL the end of the conrse, the student will be able o

COl. Select approprinte hattery enorgy sTorage SysTem.

CO2  Asseas pn eherpy efficiont battery systam,

COJ3,  Explain fauls in chasging and electronic fuel contral.
€04, Design battery management sistem.

CO5.  Amlyse and estimate-energy lor battery-hussd avstom

UNITI
BATTERY ENERGY STORAGE: Butleries in slectric und hyhrid veliiele — Ruttery begics
Battery specific porameters — Electrochemical cell fandamentsls —Differemt types of traction ballere

~ Rattery poek manmgemaon

UNIT -1

BATTERY TECHNOLOGIES: Electrochemion] hattorigs — Flactrochemicn] reactions —Eneroy
elficiency — Baney fechmologicy — Lead acid batterfos — Mitke] based baberies Wichel'Cadamiue
system — Mickel Metal Fhvdride (Ni-MH) Battesy — Lithium Based Batteriss = Lithium Polyvmer (Li-F)
haftery — Lithium — lor {Li-lem) Battery,

ONIT -1

CHARGING SYSTEMS AND ELECTRONIC FUEL CONTROL: Reguirements of the churging
systany, charging system principley, advanced charging svstem tachnology.

Combustion, engine fualing st exhaust emissions, electronic control injection systems, dhsal (el
infection, advanced Tuel control technology.

UNIT =1V

BATTERY MANAGEMENT SYSTEMS (BMS)k Block diagrmm - Main functiont of o BMS,
wzising nequirements, cell/module level: call voltuge, cellfmoduli wmpermure, Pack level! cirren,
prechorge teniperature, temperaiure ruise during running conditions, (hermul syssm control.

UNIT =V

ENEHGY ESTIMATION: Cell balancing: Active versud passhve, strotegies,  estfmation
requirements, Strafepriest Different nppreaches and henefite of model hased approach, State of charge
estimation! Stute of henlth estimation, powar estimation, energy eurirmation (ringe estimotion),

TEXT BOOKS:

I, Modern electric; hyberid ebectric, and foel cell vehicles. Ehunni, M., Goo, Y., Longs, 8. &
Ebrzhimi, K, CRC press.

2. Auromafive Electrical and Electronic Systemy'. Tom Denton, Routledize, Sth Edition, 2017,

REFERENCE BOOKS:

Automative Electrical Equipment. Young A%, andl Griffiths, L, ELBS & New Prass, 1999,
Understanding Awtomative Electronics, Willlam B. Ribbaons, 6th Edition, Elsevier, 2003
Automutive Elecirical Equipment, Kholi, P, L, Tata MeCravw-Hill Lid, 1975

Automogive Hand Book, Robert Bosch, SAE. Sth Edntéan, 2000
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ELECTRIC VEHICLE: SAFETY, REGULATIONS AND FUTURE

(Efective)

B. Tech, 1Y Yeur | Semester L| T|E
3] o]0

b | Y

COURSE OUTCOMES:

Af the end of the coorse, the student will be able o
€O State Vehiculnr Safety and Norms,

2. Describe Govermment Norms and Regulatons
C0O3.  Elaborate Electric Vehicle Policy.

T4, Assass EV Policy Actlons,

CO8,  Classify charging technobogiss.

UNIT -1

Vebiculur Safety and Government norms: Howd and Automotive Safety Syutems: Active und
passive safetv, Safery Regnintions forvehieular applicmion, accupant protection, Traflic signs, traffic
rules

UNIT-11
Government Norms, Regulathons and Policies: Motor velicle act: ¢ontral of transport, RTCO and
other repulations Tor EVS, offences, Pemalties and procedures.

INIT - 101
Electric Vehicle Policy: Electric Vehicle Policy, Components of Cleotrie Viehicle, Elsctric Vehicle
deployment Objective ond Opportonity, Market Barrlers

UNIT -1V
Policy Actions: EV modeli Avallability, EV Cost Compatitiveness, EV deployment aeross different
fleers, Chorging station infrastructiore. public swareness.

UNIT -V
Fature of EVs: Lotest pdvances in Baltery Technologies, Charglng infrastructure and Fast Charging
technoloztes, Costs and equalizing,

TEXT BOOKS:
[, Automodive | ndustrial Standards (ALS). ARS-090 {Rev, 112019
2. Electrie Vehicle Guidebook For Indian States, Aporma Menon, Zifel Yang, Anup Randivackknor,
International Counell pn Clean Transportation

REFERENCE BOOKS:
1. Motor Vehicle Agt - Govt, of India Publicanons.
2 OMY, Al 19B-RTO rubes gnd Remplation Manusl
3. Modem electric, hybrid elestric, and firel cell vehicles: Ehsani, M., Gac, ¥V Longa 5., &
Ebeakiimi, K. CRET press.

mﬂﬁ:»—’ . 2 T gpne 1 }P‘t-“"" 4@:}
"'L"Q_ L] 3 i I .

i g

&@{-.3— v W " Pae— 1 A{;I'f



