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B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE) and Outcome Based
Education (OBE)
SEMESTER - 11l

TRANSFORM CALCULUS, FOURIER SERIES AND NUMERICAL TE CHNIQUES
(Common to all Programmes)

Course Code 18MAT31 CIE Marks 40
Teaching Hours/Week (L: T:P) (2:2:0) SEE Marks 60
Credits 03 Exam Hours 03
Course Learning Objectives:
. To have an insight into Fourier series, Fouriengfarms, Laplace transforms, Difference
equations and Z-transforms.
. To develop the proficiency in variational calculrgd solving ODE's arising in engineering
applications, using numerical methods.
Module-1

Laplace Transform: Definition and Laplace transforms of elementargctions (statements only). Lapla
transforms of Periodic functions (statement onhyd anit-step function — problems.

Inverse Laplace Transfornt Definition and problems, Convolution theorem indf the inverse Laplac
transforms (without Proof) and problems. Solutidtireear differential equations using Laplace tfanss.

1)

Module-2

Fourier Series Periodic functions, Dirichlet's condition. Foeriseries of periodic functions peridyz and
arbitrary period. Half range Fourier series. Prattharmonic analysis.

Module-3

Fourier Transforms: Infinite Fourier transforms, Fourier sine and cesittansforms. Inverse Fouri
transforms. Problems.

Difference Equations and Z-Transforms: Difference equations, basic definition, z-transfatefinition,
Standard z-transforms, Damping and shifting rulggal value and final value theorems (without gfoand
problems, Inverse z-transform and applicationteesdifference equations.

Module-4

Numerical Solutions of Ordinary Differential Equations(ODE’s:

Numerical solution of ODE'’s of first order and fidegree- Taylor's series method, Modified Eulensthod
Runge -Kutta method of fourth order, Milne’'s andafaBash forth predictor and corrector method
derivations of formulae)-Problems.

No

Module-5

Numerical Solution of Second Order ODE’s Runge-Kutta method and Milne’s predictor and otioe
method. (No derivations of formulae).
Calculus of Variations: Variation of function and functional, variation@iroblems, Euler's equatiof
Geodesics, hanging chain, problems.

n

Course Outcome: At the end of the course the student will be abie t

» CO1: Use Laplace transform and inverse Laplacestoam in solving differential/ integral equatic
arising in network analysis, control systems arpfields of engineering.

e CO2: Demonstrate Fourier series to study the bebawf periodic functions and their applications
system communications, digital signal processirdfaaid theory.

* CO3: Make use of Fourier transform and Z-transfeonilustrate discrete/continuous function arisi
in wave and heat propagation, signals and systems.

. CO4: Solve first and second order ordinary ddfgral equations arising in engineering proble
using single step and multistep numerical methods.

e COb5:Determine the externals of functionals usioglculus of variations and solve proble
arising in dynamics of rigid bodies and vibratioralalysis.

n

in

ms
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Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question coverafighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Sl. Title of the Book Name of the Name of the Publisher Edition and
No. Author/s Year

Textbooks




1 Advanced EngineeringE. Kreyszig John Wiley & Sons 10" Edition,
Mathematics 2016
2 Higher Engineering Mathematics B. S. Grewal Khanna Publishers 44" Edition,
2017
3 Engineering Mathematics Srimanta Pal et al| Oxford University| 3 Edition, 2016
Press

Reference Books

1 Advanced EngineeringC. Ray Wylie,| McGraw-Hill Book Co | 6" Edition, 1995
Mathematics Louis C. Barrett
2 Introductory Methods of S. S. Sastry Prentice Hall of India | 4™ Edition 2010

Numerical Analysis

3 Higher Engineering Mathematicg B.V. Ramana McGraw-Hill 11" Edition,2010

4 A Textbook of EngineeringN. P. Bali and Laxmi Publications 6™ Edition, 2014
Mathematics Manish Goyal

5 Advanced EngineeringChandrika Prasagd Khanna Publishing, 2018

Mathematics

and Reena Garg

Web links and Video Lectures:

. http://academicearth.org/

A WN P

. VTU EDUSAT PROGRAMME - 20

. http://nptel.ac.in/courses.php?disciplinelD=111
. http://lwww.class-central.com/subject/math(MOPCs




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - I
ELECTRIC CIRCUIT ANALYSIS
Course Code 18EE32 CIE Marks 40
Teaching Hours/Week (L: T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives:

« To familiarize the basic laws, source transformregjaheorems and the methodsuwélyzingelectrical
circuits.

« To explain the use of network theorems and the ejuinaf iesorence

- To familiarize the analysis of three-phase cirguit® port networks and networks with nantssadd
inputs.

« To explain the importance of initial conditionseithevaluation and transient analysis of R-L an@ R-
circuits.

* Toimpart basic knowledge on network analysis usiaglacetransforms.®

Module-1

Basic Concepts: Active and passive elements, Concept of ideal amdctigal sources. Sourg
transformation and Source shifting, Concept ®fiper-Mesh and Super node analysis. Analys
networks by (i) Network reduction method includisigir — delta transformation, (i) Mesh and Noddagg
methods for ac and DC circuits with independent dejendent sources. Dualmy.

Module-2

Network Theorems: Super Position theorem, Reciprocity theorem, Thievg theorem, Norton's theoren
Maximum power transfer theorem and Millman’'s tleor Analysis of networks, with and withg
dependent ac and DC sources.

Module-3

Resonant Circuits: Analysis of simple series RLC and parallel RLC @ite under resonances|

Problems on Resonant frequency, Bandwidth @uelity factor atresonance
Transient Analysis: Transient analysis of RL and RC circuits emdDC excitations: Behavior o
circuit elements under switching actitih= 0 and t = =), Evaluation of initial conditions®

Module-4

Laplace Transformation: Laplace transformation (LT), LT of Impulsetef, Ramp, Sinusoidal signs
and shifted functions. Waveform synthesis. Iniaiatl Final valugheorems®

Module-5

Unbalanced Three Phase Systems: Analysis of three phase systems, calculation of ree and reactive Pcwers
by direct application of mesh and nodal analysis.
Two Port networks: Definition, Open circuit impedance, Short circuitingttance and Trandssgon
parameters and their evaluation for simpteuits, relationships between parameter $ts.

f

s

Course Outcome: At the end of the course the student will be abie t
« Understand the basic concepts, basic laws and netifanalysis of DC and AC networks and red

the complexity of network using source shiftingys® transformation and network reduction ug
transformations.

« Solve complex electric circuits using network thesns.

» Discuss resonance in series and parallel circoiisadso the importance of initial conditions arakit
evaluation.

- Synthesize typical waveforms using Laplace tramsé&tion.

¢ Solve unbalanced three phase systems and also evaluate the performance of two port networks.®

uce
ing

Question paper pattern:
* The question paper will have ten quiess.
e Each full question is for 20 arks.
e There will be 2 full questions (with a maximum bfee sub questions in one full question) from
eath moduk.
* Each full question with sub questions will coves tontents under a mogul
* Students Wl hawetoanswer 5 full quesions, &lectng ore full quesion fromeadt moduk. ®

Sl. Title of the Book Name of the Name of the Publisher Edition and
No. Author/s Year

Textbooks




1 Engineering Circuit Analysis William H Hayt et Mc Graw Hill 8th
al Edition,2014
2 Netwark Analysis M.E. Pearsan 3rd
Vanvalkenburg Edition,2014
3 Fundarrentals of Electric Charles K Mc Graw Hill 5th
Circuits Alexander Edition,2013
Matthew N O
Sadiku
Reference Books
1 Engineering Circuit Analysis JDavid Irwin et al Wiley India 1Cth Edition,
201«
2 Eleciric Circuits Mahmocd Nahvi Mc Graw Hill 5th Edition,
200¢
3 Introduction to Electric Richard CDorf and | Wiley ot Edition,
Circuits James A Svoboda 2015
4 Circuit Analysis; Theary and Allan H Rokbbins Cengage 5 Edition,
Practice Wilhelm C Miller 2013
5 Basic Electical Engineerin V K Mehta, Rohit S Chan 6" Edition 201!

Mehte




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - Il
TRANSFORMERS AND GENERATORS
Subject Code 18EE33 CIE Marks 4C
Number of Lecture Hours/Wet 3:0:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives:
e To understand the concepts of transformerstiagicanadysis.
e To suggest a suitable three phase transformer cthandor a particular opetion.
* To understand the concepts of generator and to&edheir performance
* Toexplain the requirement forthe pardlel opemtion oftransforners and syrchronous geerators. =

Module-1
Single phase Transformers: Operation of practicel transformer under no-load and on-load with plasor

diagrams. Open circuit and Short circuit tests;udation ofequivalent circuit parameters and predeterminati
of efficiency-commercial and all-day efficiency. Nage egulation and its ignificance
Three-phase Transformers:Introduction, Constructional features of three-gheasnsforners. Choice betwee
single unit three-phase transformer and a bankrektsingle-phaseansformers. Transformer connectionrfo
three phase operation— star/star, delta/delta/dsta, zigzag/staand V/V, comparative features. Plas
conversion-Scott connection for three-phasevio-phag onwersion. Labeling of threepha® transforne

terminds, \ecor groupss

Module-2
Tests, Parallel Operation of Transformer& Auto Transformer: Polarity test, Sumpner'sest, separation (¢

hysteresis and eddy current losses
Parallel Operation of Transformers: Necessity of Parallel operation, conditions fargtiel operation— Sing
phase and three phase. Load sharing in case dasiand dissimilatransforners. Auto transformers and
Tap changing transformers: Introduction to autotransformenpper economy, equivalent circuit, no loadian
on load tap changingansforners. =

Module-3

Three-Winding Transformers & Cooling of Transformers: Three-winding transformers. Cooling
transformers.

Direct current Generator: Armature reaction, Commutation and associated|emut)

Synchronous Generators:Armature windings, winding factors, e.m.f equatibtarmonicseauses, reductio
and elimination. Armature reaction, Synchronoustasce, Equivalertircuit. m
Module-4

Synchronous Ceneratars Analysis Alternator on load. Excitation control for condtaerminal voltage
Voltage eguation. Open circuit and short circuit characteristiéssessnent of reactance-short circuit ratio
synchronous reactance, Voltage regulation by EMMRA\VANd ZPFa

M odule-5
Synchronous Cenerators (Salient Pole): Effecs of saliency, two-reaction theory, Parallel operatof
generators and load sharing. Methods of SynchrtaizaSynchronizing power, Determination of & X —
dip test
Performance of Synchronous GeneratorsPower angle characteristic (salient and non sajett), powe
angle diagram,aluctance power, Capability curve for large turbo generators. ttupand @mper windings s

o

1%

Course Outcome: At the end of the course the student will be adxle
*Understand the construction and operation of 1-@H&#hase transformers and Autotransformer.
*Analyze the performance of transformers by polaést, Sumpner’s Test, phase conversioph&s
connection, and parallel operation.
*Understand the construction and working of AC ai@®enerators.
* Analyze the performance of the AC Generators anitefbus and parallel operation.
*Determine the regulation of AC Generator by SlgitEMF, MMF, and ZPF Methods.




Question paper pattern:
* The question paper will have ten gtiess.
* Each full question is for 20 arks.
e There will be 2 full questions (with a maximumtbfee sub questions in one full question) from
eat moduk.
* Each full question with sub questions will coves ttontents under a moeaul
* Students Wl hawetoanswer 5 full quesions, glecthg ore full quesion fromeat moduk. =

Text Bocks

1 Eleciric Machines D. P. Kothari, et al McGraw Hill | 4T Edition, 2011

2 Principals of Electrical Machine [V.K Mehte, Rohit Meht: S Chani 2™ ecition, 2C0¢

Reference Bocks

1 Elecric Machines MulukuntlaS.Sarma,at €l | Cengage 1%t Edition, 2009

2 Electrical Machines, Drives and Theodore Wil di Pearson 6! Edition, 2014
Power systems _

3 Electric Machine: Ashfag Hussai Dhanpat Ra | 2nd Edition, 201

& Co




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - Il
ANALOG ELECTRONIC CIRCUITS
Subject Code 18EE34 CIE Marks 40
Number of Lecture Hours/Wee 2:2:C SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
* Provide the knowledge for the analysis of diode tadisistorcircuits.

» Develop skills to design the electronic circuitelamplifiersand oillators. ®

Module-1

Diode Circuits: Diode cli pping and clamping circuits.
Transistor Biasing and Stabilizatiort Operating point, analysis and design of fixedsbi#rcuit, ®If- biag
circuit, Emitter stabilized bias circuit, voltagdvider bias circuit, stability factor of diffent biasing
circuits. Prolblems. Tranistor switchingcircuits. ®

Module-2

Transistor at Low Frequencies: BJT transistor modelling, CE fixed bias configion, vdtage divide;
bias, emitter follower, CB configuration, collectigedback configuration, analysis using h — parameode
relation between h — parameters model of CE, CCGdnhodes, Millergheorem and its dal. =

M odule-3

Multistage Amplifiers: Cascade and cascade connections, Darlington circuits, analysis and design.
Feedback Amplifiers: Feedback concept, different types, practical feeklmrcuits, analysisnd desgn d
feedbad circuits. &

Module-4

Power Amplifiers: Amplifier types, analysis and design of different power amplifiers, Oscillators:
Principle of operation, analysis and derivationfrefquency of oscillation of phase shiftcdkator, Wien
bridge osillator, RFand crystal ocillator and frequency sability. ®

M odule-5

FETs: Construction, working and characteristics of JFE8 MOSFET. Biasing of JFET and MOSF

Analysis and design of JFET (only common sourcefigaration with fixed biasyand MOSFETamplifiers
[ |

ET.

Course Outcome: At the end of the course the student will be able to:
« Obtain the output characteristics of clipper aranger circuits.

- Design and compare biasing circuits for transistmplifiers & explain the transistor switching.
« Explain the concept of feedback, its types andgtesf feedback circuits
« Design and analyze the power amplifier circuits ascillators for different frequencies.

« Design and analysis of FET and MOSFET ampliffrs.

Question paper pattern:
* The question paper will have ten gtiess.
* Each full question is for 20 arks.
* There will be 2 full questions (with a maximum bfée sub questions in one full question)
from ead moduk.
* Each full question with sub questions will coves ttontents under a moeul

*  Students wl hawetoanswer 5 full quesions, €lectng ore full quesion fromead moduk. ®

Text Bocks

1 | Electronic Devices and Circuit Rabert L Boylestad Pearson 11th Edition, 2015
Theory Louis Nashelsky

2 [Electronic Devices and Circuits| Millman and Halkia | Mc Graw Hll 4th Edition, 2015

3 | Elecronic Devices and Circuits | David A Bell Oxford 5th Edition, 2C08

University Pess

Reference Books

1 | Microelectronics Circuits Muhammad Rashid | Cengage Leerning| 2N Edition, 2014
Analysis and [Bsign




A Text Book of Eledrical B.L. Thergja, S. Chand Reprint, 201

Technology, Electronic A.K. Theraja

Devices andCircuits

Elecronic Devices and Circuits | Anil K. Maini Wiley 1st Edition, 200¢
VashaAgareal

Electronic Devices andiiCuits | S.Salivahanan Mc Graw Hll 3rd Edition, 2013
N.Suresh

Fundarrentals of Analog Circuits | Thomes L Floyd Pearson 2nc Edition, 2012




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - 1l
DIGITAL SYSTEM DESIGN
Subject Cade 18EE3¢ CIE Marks 4C
Number of Lecture Hours/Wet 3:0:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives:
 lllustrate simplification of Algebraic equationsing Karnaugh Maps and Quine- McClusky
Techniques.
» Design combinational logic circuits.
» Design Decoders, Encoders, Digital Multiplexer, Ak} Subtractors and Binary Comparators
» Describe Latches and Flip-flops, Registers and @oan
* Analyze Mealy and Moore Models.
» Develop state diagrams, Synchronous Sequentialii@rand to understand the basics of variou
Memories B
Module-1
Principles of Combinational Logic Definition of combinational logic, canonical fosmmGeneratig
of switching equations from truth tables, Karnaugtaps3,4,5 variables, Incompletely specil
functions (Don‘t care terms) Simplifying Max termguations, QuinédcCluskey minimizatio
technique, Quine-McCluskey using don't care tefRejuced prime implicants Tablas.

Module-2

Analysis and Design of Combinational logic:General approach to combinational logic de
Decoders, BCD decodergncoders, digital multiplexers, Using multiplexess Boolean functig
generators, Adders and subtractors, Cascadingddirs, Look ahead carry, Binary comparaters.

Module-3

Flip-Flops: Basic Bistable elements, Latches, Timing considmmat The master-slave flip-flops (pul
triggered flip-flops): SR flip-flops, JK flip-flopsEdge triggered flip- flops, Characteristic eqoas.

Module — 4
Flip-Flops Applications: Registers, binary ripple counters, synchronouasaiyi counters, Counters ba
on shift registers, Design of a synchronous couiitesign of a synchronous mad:zounter using clock
T, JK, D and SR flip-flopsm

Module — 5

Sequential Circuit Design:Mealy and Moore models, State machine notationcBymous Sequentiz

circuit analysis, Construction of state diagranagjrter design.
Memories: Read only and Read/Write Memories, ProgrammabI®REPROM, Flash memorym

Course Cutcomes: After studying this course, students will be alote t

« Develop simplified switching equation using Karnaddaps and QuineMcClusky techniques.

e Design Multiplexer, Encoder, Decoder, Adder, Sutites and Comparator as dig
combinational control circuits.

« Design flip flops, counters, shift registers asusadial control circuits.

» Develop Mealy/Moore Models and state diagramstiergiven clocked sequential circuits.

» Explain the functioning of Read only and Read/Whktemories, Programmable RQNMPROMN
and Flash memor.

[

0

Question paper pattern:
* The question paper will have ten gtiess.
* Each full question is for 20 aks.
e There will be 2 full questions (with a maximum bfé¢e sub questions in one full
question) fromead moduk.
* Each full question with sub questions will coves ttontents under a moeaul
* Students Wl hawetoanswer 5 full quesions, glecthg ore full quesion fromeadt moduk. ®

Text Bocks

e



1 |Digital Logic Applications John M Thomsol 2001
and Design, Yarbrough, Learning ISBN 981-
240-062-1.
2 |Digital Principlesanc Desigr DonalcD. Givone McGraw Hill 2002 ISBN 978-0-
07-052906-9.
Reference Bocks
1 | Digital Circuits and Design D. P.KothariancJ.S Pearson 20186,
Dhillon ISBN:9
789332
54353¢
2 | Digital Desigr Morris Manc Prentice Hall ThirdEdition
of India
3 | Fundamenta of logic desigr Charle:H Roth Jr. Cengage Fifth Edition

Learning




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - llI
ELECTRICAL AND ELECTRONIC MEASUREMENTS (Core Cour se)
Subject Code 18EE36 CIE Marks 40
Number of Lecture Hours/Week (L:T{®P:0 SEE Mrks 60
Credit: 03 Exam Hours 03

Course Learning Objectives:
» To measure resistance, inductance and capeeitaising different bridges and determieseth
resstance
* To study the construction and working of variougergused for eesurement.

=h

» To study the adjustments, calibration & errorsmergy meters and methods of extending the range ¢
indruments. ®
Module-1

Measurement of Resistance: Wheatstone’s bridge, sensitivity, limitations. Kiahg double bidge.
Earth resistance measurement by fall of potentethod and by using &fger.

bridge, Hay’s bridge, Anderson’s bridge, Desauty’isige, Schering bridge. Biding of bidges. Prolems.

Measurement of Inductance and CapacitanceSources and detectors, Maxwell's inductaane capacitance

Module-2

Measurement of Power, Energy, Power Factor and Frequency: Torque expression, Errors and

minimization, UPF and LPF wattmeters. Measuremdnteal and reactive power in 3 phasecuits. Errors
adjustments and calibration of single and threes@henergy meters, Problems. Qamdion and operation f
single-phase and three phase dynamometer pmeer factor meter. ¥gton frequercy mete and phas

(@]

sequerceindicaor. m

Module-3

Extension of Instrument Ranges: Desirable fealures of amrmeters and voltmeters. Shunts and
multipliers. Construction and theory of instruméransformers, Desirable characterises, Errors of
CT and PT. Turns compensation, lllustrative exas)philsbee’s method of testing CT.

Magnetic measurements:Iintroduction, measurement of flux/ flux density, gnatising forceand leakagedcbor

M odule-4

Electronic and Digital Instruments: Introduction. Essentials of electronic instruments, Advantages

significance in Bling. ®

of electronic instruments. True rms reading voleneElectronic multimeters. Digital Nmete's (DVM) - Ranp
type DVM, Integrating type DVM and Successive - m@pmation DVM. Q nete. Principle of working &
electronic energy meter (with block diagram), exti@atures offered by present day meters andithei

Module-5

Display Devices: Introduction, character formaits, segment displays, Dot metrix displays, Bar graph

displays. Cathode ray tubes, Light emitting dgdeiquid crystal displays, Nixes, damdesent, Fluorescent
Liguid vapour and Visual disays.

Recording Devices: Introduction, Strip chart recorders, Galvananetrecorders, Null dance recorders
Potentiometer type recorders, Bridge type recorder®T type recorders, Circulashart

andxy recorders. Digital tape recording, Ultravioletaoegters. Electro Cardio Graph (EC®)

CourseOutcomes At the end of the course the student will be abile
« Measure resistance, inductance and capacitancg lnsilges and determine earth resistance.

« Explain the working of various meters used for measient of Power, Energy & understand
adjustments, calibration & errors in energy meters.

«  Understand methods of extending the range of imstnis & instrument transformers.

. Explain the working of different electronic instrents.

Explain the working of different display and recioigidevices®

the



Question paper pattern:
e The question paper will have ten dtiess.
* Each full question is for 20 arks.
e There will be 2 full questions (with a maximum bfée sub questions in one full question) from
eat moduk.
* Each full question with sub questions will coves ttontents under a moeul
* Students Wl hawetoanswer 5 full quesions, &lecthg ore full quesion fromeat moduk. ®

Text Bocks

1 Electrical and elecronic Measurements | A.K. Sawhney Dhanpat Rai 1Cth Edition
and and Cc

2 A Caurse in Elecranics and Electrical J. B. Gupta Kaison Books | 201Z Edition
Measurements and Instrumentation

Reference Books

1 Electical and elecronic Measurements | R.K. Rajputi S Chand 5th Edition, 2C12
and

2 Electrical Measuring Instruments and S.C. Bhargava BS Fubli cations| 201:
M easurements

3 Modern Electronic Instrumentation and | Cocper D and Pearsaon First Edition, 201¢
Measuring Techniques A.D. Heifrick

4 Electronic Instrumentation and David A Bell Oxford 3rd Edition, 201z
Measurements University

5 Electironic Instrumentation H.S.Kalsi Mc Graw Hill | 3rd Edition,2C10




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - Il
ELECTRICAL MACHINESLABORATORY -1
Subject Code 18EEL 37 CIE Marks 40
Number of Practical Hours/Week 0:2:2 SEE Marks 60
Credit: 02 Exam Hours 03

Course Learning Objectives:
e Conducting of different tests on transformers amtsronous machines and evaluatiothefr
performance
« Verify the parallel operation of two single pb&snsformers.
e Study the connection of single phase transfornwrthifee phase operation and phaseersion.
e Study of synchronous generator connectddfioite bus. =

Sl Experiments

1 Open Circuit and Shaort circuit tests on single phase step up or step down transformer and pre-
determination of (i) Efficiency and regulation (@glculation of parameters of equivalentuit.

2 Sumpner’s test on similar transformers and determination of combined and individual transformer
efficiency.

3 Farallel operation of two dissimilar single-phase transformers of different kVA and determination of
load

4 Falarity test and connection of 3 single-phase transformers in star — delta and determination of
efficiency and regulation under balanced resistoael.

(31

Comparison of performance of 3 single-phase transformers in delta — delta and V — V (open delta)
connection unddioad.

Scott connection with balanced and unbalanced loads.

Separation of hysteresis and eddy current losses in single phase transformer.

Valtage regulation of an alternatar by EMF and MM F meihods.

Voltage regulation of an alternator by ZPF methaod.

= O 00| O

0 | Power angle curve of synchronous generator or Direct load test on three phase synch
generator to determine efficiency and regulation

11 | Slip test — Measurement of direct and quadrature axis reactance and predetermination of
regulation of salient pole synchronouadmnes.

12 | Performance of synchronous generator connected to infinite bus, under constant power and variable
excitation & vice - ersa.

Course Outcome: At the end of the course the student will be able to:

» Evaluate the performance of transformers from #s¢ tlata obtained.

» Connect and operate two single phase transfornfeddgferent KVA rating in parallel.

» Connect single phase transformers for three phpseation and phase conversion.

» Compute the voltage regulation of synchronous geieeusing the test data obtained in the
laboratory.

* Evaluate the performance of synchronous generéatons the test data and assess the
performance of synchronous generator connecteqfitote bus.™®

Conduct of Practical Examination:

1. All laboratory experiments are to be includedpf@cticalexamination.

2. Breakup of marks and the instructions printethencover page of answer script to be strictlyeaeti

by the examners.

3. Students can pick one experiment from the quesiot prepared by tleamners.

4. Change ofxpeliment isallowed orly onceand 15% Mirks allotted to the pracedure partto be made zero.
[ |




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - Il
ELECTRONICSLABORATORY
Subject Cade 18EEL 38 CIE Marks 40
Number of PacticalHourdWeek [0:2:0 SEE Mrks 60
Credits 02 Exam Hours 03

Course Learning Objectives:
» Todesign and test half wave and full wave rectifiecuits.
» To design and test different amplifier and osailtatircuits using BJT.
» To study the simplification of Boolean expressiossg logic gtes.
* To realize different Adders and Stdcorscircuits.
» To design and test counters and sequence@ers. ®

Sl Experiments

1 Design and Testing of Full wave — centre tapped transformer type and Bridge type rectifier
circuits with and without Capacitor filter. Determination gipie factor, regulation anafficiency.

Static Transistor characteristics for CE, CB and CC maodes and determination of h parameters.

Frequency response af single stage BJT and FET RC coupled amplifier anc determination of half
power paints, bandwidth, input and output impedances.

Design and testing of BJT -RC phace shift oscillaior for given frequency of oscillation.

Determination of gain, input and outpul impedance of BJT Darlington erritter foll ower with and
without koctstrapping.

Simplification, realization of Boolean expressions using logic gates/Universal gates.

Realization of Half/Full adder and Half/Full Stdsttors using logicages.

(ool N1 Ne)) (6] WIN

Realization of parallel adder/Subtractors using 748< chip- BCD to Excess-3 code conversion and
Vice - Versa.

9 Realization of Binary to Gray code conversion and vice versa.

1C | Design and testing Ring counter/Johnson counter.

11 | Design and testing of Sequence generator.

12 | Realization of 3 bit counters as a sequential itiamd MOD — N counter design using 7476, 749
7412,

o

*Note: A minimum of three experiments to be simulaéd using (Freeware Software Package)

Course Outcome: At the end of the course the student will be adile
» Design and test rectifier circuits with and withcapacitor filters.

» Determine h-parameter models of transistor fomaities.

» Design and test BJT and FET amplifier and oscillaii@uits.

» Realize Boolean expressions, adders and subtrasiog gates.

» Design and test Ring counter/Johnson counter, &equgenerator and 3 bit count®rs.

Conduct of Practical Examination:

1. All laboratory experiments are to be includedpf@cticalexamination.

2. Breakup of marks and the instructions printethencover page of answer script to be strictlyeaetl by
the examiners.

3. Students can pick one experiment from the quesiot prepared by thexaminers.

4. Change ofxpeliment isallowed only onceand 15% Marks allotted to the pracedure partto be made zero.
[




B. E. (Common to all Programmes)
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
SEMESTER-II /11 / IV

Aadalitha Kannada

Course Code 18KAK28/39/49
Teaching Hours/Week (L:T:P) (0:2:0) CIE Marks 100
Credits 01
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B. E. (Common to all Programmes)
Outcome Based Education (OBE) and Choice Based Cre®ystem (CBCS)
SEMESTER -l & 1I/1IV

Vyavaharika Kannada

Course Code 18KVK28/39/49
Teaching Hours/Week (L:T:P) (0:2:0) CIE Marks 100
Credits 01

Course Learning Objectives:
The course will enable the students to understaarthEda and communicate in Kannada language.

Table of Contents:

Chapter - 1: Vyavaharika kannad®arichaya (Introduction to Vyavaharika Kannada).
Chapter - 2: Kannada Aksharamale haagu uchchatqaer(ada Alpabets and Pronunciation).
Chapter 3: Sambhashanegaagi Kannada Padagalu (KannadaWargaior Communication).
Chapter - 4: Kannada Grammar in Conversations (8asftaneyalli Kannada Vyakarana).
Chapter - 5: Activities in Kannada.

Course Outcomes:
At the end of the course, the student will bedblunderstand Kannada and communicate in Kannada
language.
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B. E. (Common to all Programmes)
Outcome Based Education (OBE) and Choice Based Creé&ystem (CBCS)

SEMESTER - llI
CONSTITUTION OF INDIA, PROFESSIONAL ETHICS AND CYBE R LAW (CPC)
Course Code 18CPC39/49 CIE Marks 40
Teaching Hours/Week (L:T:P) (1:0:0) SEE Marks 60
Credits 01 Exam Hours 02

Course Learning Objectives:To

* know the fundamental political codes, structurecpdures, powers, and duties of Indian government

institutions, fundamental rights, directive prifeip, and the duties of citizens

* Understand engineering ethics and their respoitgbil identify their individual roles and ethical

responsibilities towards society.
* Know about the cybercrimes and cyber laws for cglagety measures.

Module-1

Introduction to Indian Constitution:

The Necessity of the Constitution, The Societidsfeeand after the Constitution adoption. Introducto the
Indian constitution, The Making of the Constitutiorhe Role of the Constituent Assembly - Preamipie
Salient features of the Constitution of India. Faméntal Rights and its Restriction and limitationslifferent
Complex Situations. Directive Principles of t8taPolicy (DPSP) and its present relevance our
society with examples. Fundamental Duties an8dtgpe and significance in Nation building.

Module-2

Union Executive and State Executive:

Parliamentary System, Federal System, Centre-R&lions. Union Executive — President, Prime btan,
Union Cabinet, Parliament - LS and RS, Parliamgn@ommittees, Important Parliamentary Terminolog
Supreme Court of India, Judicial Reviews and Jatligctivism. State Executives — Governor, Chief Idier,
State Cabinet, State Legislature, High Court &ubordinate Courts, Special Provisions (Artig
370.371,371J) for some States.

Module-3

Elections, Amendments and Emergency Provisions:

Elections, Electoral Process, and Election Commissi India, Election Laws. Amendments Methods in
Constitutional Amendments (How and Why) amdpdrtant Constitutional Amendments. Amendment;
7,9,10,12,42,44, 61, 73,74, ,75, 86, &id94,95,100,101,118 and some important CatelieS.
Emergency Provisions, types of Emergencies arabiisequences.

Constitutional special provisions:

Special Provisions for SC and ST, OBC, Women, Cilcand Backward Classes.

Module-4

Professional / Engineering Ethics:

Scope & Aims of Engineering & Professional EthicBusiness Ethics, Corporate Ethics, Personal Et
Engineering and Professionalism, Positive and Negdtaces of Engineering Ethics, Code of Ethics
defined in the website of Institution of Enginediadia): Profession, Professionalism, and Professi
Responsibility. Clash of Ethics, Conflicts of Indet. Responsibilities in Engineering Responsibiitin
Engineering and Engineering Standards, the impedsnéo Responsibility. Trust and Reliability
Engineering, IPRs (Intellectual Property RightsgkR, Safety and liability in Engineering

a

es

les

as

in

Module-5

Internet Laws, Cyber Crimes and Cyber Laws:

Internet and Need for Cyber Laws, Modes of Reguiadf Internet, Types of cyber terror capabililyet
neutrality, Types of Cyber Crimes, India and cylaav, Cyber Crimes and the information Technology
2000, Internet Censorship. Cybercrimes and enfoeog¢iigencies.

AC

Course Outcomes On completion of this course, students will be dble
CO 1: Have constitutional knowledge and |digatacy.
CO 2: Understand Engineering and Professieitiats and responsibilities of Engineers.
CO 3: Understand the the cybercrimes andrdghes for cyber safety measures.

Question paper pattern for SEE and CIE:
» The SEE question paper will be set for 100 markd #re marks scored by the students
proportionately be reduced to 60. The pattermefguestion paper will be objective type (MCQ).
» For the award of 40 CIE marks, refer the Universtigulations 2018.

will

Sl. Title of the Book Name of the Name of the Edition and Year
No. Author/s Publisher




Textboo

k/s

1

Constitution of India,

Professional Ethics and Human

Shubham Singles,
Charles E. Haries,

Cengage Learning

2018

Rights and et al India
2 Cyber Security and Cyber Law: Alfred Basta and eCengage Learning 2018
al India
Reference Books
3 Introduction to the Durga Das Basu Prentice —Hall, 2008.
Constitution of India
4 Engineering Ethics M. Govindarajan, S.Prentice —Hall, 2004

Natarajan, V. S.

Senthilkumar




B. E. (Common to all Programmes)
Outcome Based Education (OBE) and Choice Based Cre®ystem (CBCS)
SEMESTER - 11l

ADDITIONAL MATHEMATICS — |
(Mandatory Learning Course: Common to All Prograsin
(A Bridge course for Lateral Entry students undgsloma quota to BE/B. Tech. programmes)

Course Code 18MATDIP31 CIE Marks 40
Teaching Hours/Week (L:T:P) (2:2:0) SEE Marks 60
Credits 0 Exam Hours 03

Course Learning Objectives:
» To provide basic concepts of complex trigonometegtor algebra, differential and integral calculus.
» To provide an insight into vector differentiationdsfirst order ODE's.

Module-1

Complex Trigonometry: Complex Numbers: Definitions and properties. Maduand amplitude of
complex number, Argand’s diagram, De-Moivre’s thegor(without proof).

Vector Algebra: Scalar and vectors. Addition and subtraction andtiptication of vectors- Dot and Cros
products, problems.

j*

5S

Module-2

Differential Calculus: Review of successive differentiation-illustrativexamples. Maclaurin’s serie

expansions-lllustrative examples. Partial Diffefatiwn: Euler's theorem-problems on first orderidatives
only. Total derivatives-differentiation of compasiunctions. Jacobians of order two-Problems.

£S

Module-3

Vector Differentiation: Differentiation of vector functions. Velocity aratceleration of a particle moving ¢
a space curve. Scalar and vector point functiomadi@&nt, Divergence, Curl-simple problems. Soleaba&hd
irrotational vector fields-Problems.

Module-4

Integral Calculus: Review of elementary integral calculus. Reducfmmulae for sifix, cosx (with proof)
and siffxcosx (without proof) and evaluation of these with stard limits-Examples. Double and triple
integrals-Simple examples.

Module-5

Ordinary differential equations (ODE'’s. Introduction-solutions of first order and firstgree differential
equations: exact, linear differential equationsudipns reducible to exact and Bernoulli’s equation

Course outcomesAt the end of the course the student will be able t

» CO1: Apply concepts of complex numbers and vectgelma to analyze the problems arising| i

related area.

» CO2: Use derivatives and partial derivatives touate rate of change of multivariate functions.

* CO3: Analyze position, velocity and accelerationtivo and three dimensions of vector valu
functions.

e CO4: Learn techniques of integration including ¢iraluation of double and triple integrals.

« COb5: Identify and solve first order ordinary diatial equations.

ed

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Sl
No Title of the Book Name of the Name of the Edition and Year
Author/s :
Publisher
Textbook
1 | Higher Engineering Mathematics | B. S. Grewal | Khanna Publishers | 439 Edition, 2015

Reference Books

1 Advanced Engineering MathematicsE. Kreyszig John Wiley & Sons | 10" Edition, 2015

2 Engineering Mathematics N. P .Baliand | Laxmi Publishers 7th Edition, 2007
Manish Goyal

3 Engineering Mathematics Vol. | Rohit Khurana | Cengage Learning | 1° Edition, 2015




IV SEMESTER DETAILED SYLLABUS

B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - IV

COMPLEX ANALYSIS, PROBABILITY AND STATISTICAL METHO DS
(Common to all programmes)

Course Code 18MAT41 CIE Marks 40

Teaching Hours/Week (L:T:P) (2:2:0) SEE Marks 60

Credits 03 Exam Hours 03

Course Learning Objectives:

. To provide an insight into applications of compleariables, conformal mapping and spec

functions arising in potential theory, quantum neaetdhs, heat conduction and field theory.
. To develop probability distribution of discrete,ntimuous random variables and joint probabi
distribution occurring in digital signal processimigsign engineering and microwave engineering.

al

ty

Module-1

Calculus of complex functions: Review of function of a complex variable, limitsprginuity, and
differentiability. Analytic functions: Cauchy-Riema equations in Cartesian and polar forms
consequences.

Construction of analytic functions: Milne-Thomson method-Problems.

and

Module-2

Conformal transformations: Introduction. Discussion of
transformationsir = Z2, w = e, w=z + 5, (z = 0).Bilinear transformations- Problems.
=

Complex integration: Line integral of a complex function-Cauchy’s thearand Cauchy’s integral formula
and problems.

Module-3

Probability Distributions: Review of basic probability theory. Random variab{discrete and continuous
probability mass/density functions. Binomial, Raois, exponential and normal distributions- probldide
derivation for mean and standard deviation)-IHatte examples.

Module-4

Statistical Methods: Correlation and regression-Karl Pearson’s coeffiicad correlation and rank correlatiof
-problems. Regression analysis- lines of regresswablems.

Curve Fitting: Curve fitting by the method of least squares-fgtthe curves of the form-

v=ax+b,y =axPandy =ax® +bx + ¢

=

Module-5

Joint probability distribution: Joint Probability distribution for two discretendom variables, expectatig
and covariance.

Sampling Theory: Introduction to sampling distributions, standartbe Type-l and Typé} errors. Test of
hypothesis for means, student's t-distributi@hi-square distribution as a test of goodméds.

n

Course OutcomesAt the end of the course the student will be able t

« Use the concepts of analytic function and complexemtials to solve the problems arising
electromagnetic field theory.

» Utilize conformal transformation and complex inw@grarising in aerofoil theory, fluid flov
visualization and image processing.

» Apply discrete and continuous probability distribas in analyzing the probability models arising i
engineering field.

« Make use of the correlation and regression analgdis a suitable mathematical model for the
statistical data.

» Construct joint probability distributions and demstrate the validity of testing the hypothesis.

n

=

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfotir sub- questions) from each module.

. Name of the Name of the o
SI. No. Title of the Book Author/s Publisher Edition and Year
Textbooks
1 Advanced Engineering E. Kreyszig John Wiley & Sons  T(Edition,2016
Mathematics
2 Higher Engineering B. S. Grewal Khanna Publishes4™ Edition, 2017




Mathematics

3 Engineering Mathematics Srimanta Pal efal Oxfdmiversity | 3 Edition,2016
Press
Reference Books

1 Advanced Engineering C. Ray Wylie, McGraw-Hill 6" Edition 1995
Mathematics Louis C. Barrett

2 Introductory Methods of S. S. Sastry Prentice Hall of | 4™ Edition 2010
Numerical Analysis India

3 Higher Engineering B. V. Ramana McGraw-Hill 1M Edition,2010
Mathematics

4 A Text Book of Engineering N. P. Bali and Laxmi Publications| 2014
Mathematics Manish Goyal

5 Advanced EngineeringChandrika PrasagdKhanna Publishing| 2018

Mathematics

and Reena Garg

Web links and Video Lectures:

A OWNPF

. http:/Inptel.ac.in/courses.php?disciplinelD=111

. http://www.class-central.com/subject/math(MOPCs
. http://academicearth.org/
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B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - IV

POWER GENERATION AND ECONOMICS

Sukject Code 18EE42 CIE Marks 4C
Number of Lecture Hours/\Wet 3:0:0 SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives:
» Explain the arrangement and operation of hydroetectteam, diesel, gas turbine and nucl
power plant@nd working of major equipment in theapts.
» Classification of substation and explain the openatf different submtionequipment.
» Explain the importance of grounding and differertunding methods used ingmtice
» Explain the economics of power generation and ingpae of powerdcor. =

[
Q
=

Module-1

Hydrcelectric Power Plants: Hydralogy, run off and streem flow, hydrograph, flow duration curve,
Mass curve, reservoir capacity, dam storage. Hgdichl cycle, merits and demerits of hyelexctic

Classification of the plants based on water flogutation, water head and type of load the plastih
supply. Water turbines — Pelton wheel, Francis,lda@and propeller turbines. Characteristic of W
turbines Governing of turbines, selection of watierbines. Underground, small hydiamd pumpe
storage lants. Choice of size and number of units, plant layout and auxiliaries. &

power plants, Selection of site. General ragemnent of hydel plant, elements of thentp

a
ate

Module-2

Steam Power Plants: Introduction, Efficiency of steam plants, Merits and demerits of plants,
selection of site. Working of steam plant, Powesnplequipment and layout, Steam turbines,|s
and fuel handling, Fuel combustion and combustiauipnent, Coal burners, Fluidizededs
combustion, Combustion control, Ash handling, Dedtection, Draught systems, Feed wateea®
power plant controls, plamatixiliaries.

Diesel Power Plant: Introduction, Merits and demerits, selection siééements of diesel pew
plant,applications.
Gas Turbine Power Plant Introduction Merits and demerits, selection skegels for gagurbines,
Elements of simple gas turbine power plant, Methotismproving thermal efficiency of airaple
steam power plant, Closed cycle gas turbine pouart@ Comparison of gas power plant witeas
Module-3

ue

Nuclear Power Plants: Introduction, Economics of nucleer plants, Merits and demerits, selection of
site, Nuclear reaction, Nuclear fission process¢l®ar chain reaction, Nuclear energy, Nucleat
Nuclear plant and layout, Nuclear reactor and astrol, Classification of reactors, power react
use, Effects of nuclear plants, Disposal of nucleaste and effluent, gklding. =

Module-4

Subgations: Introduction to Substation equipment; Transformers, High Voltage Fuses, High
Voltage Circuit Breakers and Protective Relayinggh Voltage Disconnect Switchekjghtning
Arresters, High Voltage Insulators and Conduct®fsltage Regulators, Storage BatteriegabBbrs
Capacitors, Measuring Instruments, and power lareier communication equipmentla8sfication of
substations — indoor and outdoor, Selection of fitesubstation, Bus-bar arrangemenkheses arg
single line diagrams of sutagions.®

Substations (continued):Interconnection of power stations. Introductiorgés insulated sutaion,
Advantages and economics of Gas insulatedtatitis.

Grounding: Introduction, Difference between grounded and ungded system. System groumgl
— ungrounded, solid grounding, resistance groundieagctance grounding, resonant grongdEarthing
transformer. Neutrd groundingand reutral groundingransforner. ®

S

Module-5




Economics: Introduction, Effect of variable load on pcwer system, classification of costs, Cost
analysis. Interest and Depreciation, Methods oErdeination of depreciation, Economics of Row
generation, different terms considered for powents and their significance, load sharing. Chate
size and number of generating plants. Tariffs, dbje, factors affecting the tariff, types. Type

consumers and their tariff. Power factor, disadwges, causes, methods of improving povearof,

Advantages of improved power factor, economics @ivgr factor improvement and comparisofi o
meithaods of improving the power factor. Choice of equipment. =

Course Outcome: At the end of the course the student will be afile
» Describe the working of hydroelectric, steam, naicfiwer plants and state functions of major
equipment of the power plants.
» Classify various substations and explain the fonstiof major equipments in substations.
» Explain the types of grounding and its importance
* Infer the economic aspects of power system operatid its effects.
» Explain the importance of power factor improvem®nt.

Question paper pattern:
* The question paper will have ten quiess.
* Each full question is for 20 arks.
» There will be 2 full questions (with a maximum bfd¢e sub questions in one full
guestion) fromead moduék.
* Each full question with sub questions will coves ttontents under a modul
* Students Wl hawetoanswer 5 full quesions, electing ore full quesion fromeadt moduk. =

Text Books

1 | Power Flant Engineering P.K. Nag McGrawHill 4N Edition, 2014

2 | Generation of Electricel Energy B.R.Gupta S. Chand 201¢

3 | Elecirical power Generation, S.N. Singh PHI 2N0 Edition, 2009
Transmsson and Dstribution

Reference Books

1 | A Caourse in Power Systems J.B. Gurta Kaison 200¢

2 | Elecftrical Power Distribution Systems | V. Kamaraju McGrawHill 1= Edition, 2C09

3 | A Text Book on Fower System A.Chakrabarti, eal | Dhanp#hRai | 2" Edition, 2C10
Engireeing

4 | Elecrical Distribution Engineering Anthony J. Pansini | CRC Press 30U Edition, 200¢

5 | Elecfrical Distribution Systems Dale R ParrickEt al | CRC Press 2N0 Edition, 2009




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - IV

TRANSMISSION AND DISTRIBUTION

Course Cade 18EE43 CIE Marks 40
Number of Lecture Hours/Wet 3:2:0 SEE Marks 6C
Credits 04 Exam Hours 03

Course Learning Objectives:
» To understand the concepts of various methodsredrgéion of power.
* To understand the importance of HYAC, EHVAC, UHVAGd HVDCtransmisson.
» To design insulators for a given voltaigeel.
» To calculate the parameters of the transmissi@nftindifferent configurations and assess the
performance of thiéne.

» To study underground cables for power transmisaiwhevaluate different types of distribution
sydems. =

Module-1

Introduction to Power System: Structure of electric power system: generation, transmission and
distribution. Advantages of higher voltage trarssitin: HVAC, EHVAC, UHVAC and HVDC|
Interconnection. Feeders, distributors and semwviamls.

Overhead Transmission Lines: A brief introduction to types of supporting strus andline
conductors-Conventional conductors; Aluminiu@onductor steel reinforced (ACSR), All| —
aluminium alloy conductor (AAAC) and All —ahinium conductor (AAC). Hightemperdure
conductors; Thermal resistant aluminium all@Tl),Super thermal resistant aluminiuailoy
(ZTAIl), Gap type thermal resistant aluminium allgnductor steel reinforced (GTACSR), Gsipe
super thermal resistant aluminium alloy conducteelsreinforced (GZTACSR). Bundleondudor
and its advantages. Importance of sag, Sag cdlmulatsupports at same and different levelfgct of
wind and ice. Line vibration and vibration dampé&dserhead line protection agaitigihtening, ground
wires.

Overhead Line Insulators: A brief introduction to types of insulators, matdriused- parelan,
toughened glass and polymer (composite). Haterdistribution over a string of suspim
insubtors. Sring efficiency, Methods ofincreasing dring effi ciency. Arcing horns®

[72)

M odule-2

Line Parameters: Introduction to line parameters- resistance, indictance and capacitance.
Calculation of inductance of single phased athree phase lines with equilateral capg
unsymmetrical spacing, double circuit and transpoéees. Inductance of composite cendudors
geometric mean radius (GMR) and geometric mearartist (GMD).Advantages of ngle circuit and
doule circuit lines.). Calculation of capacitance of single phase dmeet phase lines with equilatira
spacing, unsymmetrical spacing, doubleircuit and transposed lines. Capacitance of compasite
conductor, geometric mean radius (GM&)d geonetric mean digance (GMD). Advantages of sngle
circuit and doulbe circuitlines. m

Module-3

Performance of Transmission Lines:Classification of lines — short, medium and longirr€ént and
voltage relations, line regulation and Ferrantieaffin short length lines, medium lenglines
considering Nominal T and nominal circuits, and long lines considering hyperbolicnficequations
Equivalent circuit of alongline. ABCD condantsin all cases. ®

Module-4

Coraona: Phenomena, disruptive and visual critical voltages, corone loss. Advantages and
disadvantages of corona. Methods of reducorgna.

Underground Cable: Types of cables, constructional features, insutatesistance, thermaltimag,
charging current, grading of cables — capacéaand inter-sheath. Dielectric loss. Comparis
between acand DCcables. Limitations ofcables. Speification of pover cables. m

Module-5

Distribution: Primery AC distribution systems — Radial feeders, parallel feeders, locp feeders and
interconnected network system. Secondary AC digidb systems — Three phase 4 wire sysmmlL
single phase 2 wire distribution, AC distributorgthaconcentrated loads. Effect of disconnection of
neutral in a 3 phase four wire 8.

Reliability and Quality of Distribution System: Introduction, definition of reliability, dilure,
probability concepts, limitation of digribution sysems, pover quality, Reliability aids. =




Course Outcome: At the end of the course the student will be adile

Explain transmission and distribution scheme, idigtite importance of different transmissior

systems and types of insulators.

Analyze and compute the parameters of the transmifie for different configurations.

Assess the performance of overhead lines.
Interpret corona, explain the use of undergrourdesa

Classify different types of distribution systemsgamine its quality & reliability®

Question paper pattern:
» The question paper will have ten gliess.
* Each full question is for 20 arks.

e There will be 2 full questions (with a maximum lofée sub questions in one full
guestion) fromead moduk.

* Each full question with sub questions will coves ttontents under a modul

* Students Wl hawetoanswer 5 full quesions, electing ore full quesion fromead moduk. B

Text Books:

1 | A CaurseinElecricel Fower Sani Gupta and DhanpatRai -

2 | Principles of Power System V .K. Mehta, Rchit Mehta| S. Chand 15t Edition 2015

Reference Books:

1 | Power System Analysis and J. Duncan Gloveradl Cengage kaning | 4th Edition 200
Ned

> [ Elecrical power S.N. Singh PHI 2nd
Generation, Transmission Edition,200¢

3 | Elecrical Power S.L.Uppal Khanna Publi cation

4 | Elecrical power systems C. L. Wadhwa New Age 5UTEdition,

5 | Elecrical power systems AshfagHus<ain CBS Fubli cation

6 | Elecrric Power Distribution A.S. Fabla McGraw-Hil | 6! Edition,2012
For High temperature conductors refer www.jpowerspgerjglish/product/pdf/gap cl.pdfand
Power




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - IV

ELECTRIC MOTORS

Course Cade 18EE44 CIE Marks 40
Number of Lecture Hours/Wet« | 3:0:C SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives
» To study the constructional features of Motors seldct a suitable drive for spc application.

» To study the constructional features of Three PhadgeSingle phase induction kos.
« To study different test to be conducted for thesssent of the performance characteristics of
mators.
« To study the speed control of motor by a differaathods.
- d- IExlplain the construction and operation of Synchronous mator and special motors. ®
odule-

DC Motors: Classification, Back emf, Torque equation, and significence of back  emf,
Characteristics of shunt, series & compound mot&seed control of shunt, series aommpaind
motors. Application of motors. DC motor starter3 point and 4 pot.

Losses and Efficiency- Losses in DC motors, power flow diagram, effidg condition fc
maximumefficiency. m

M odule-2

Testing of DC Motors: Dired & indirect methods of testing of DC matars-Brake test, Swinburne's
test, Retardation test, Hopkinson’s test, Field&t,tmerits and demerits tefts.

Three Phase Induction Motors: Review of concept and generation of rotating magneiid,
Principle of operation, construction, classificatiand types; squirrel-cage, slip-ring (No dumsshd
be set from the review portion). Slip, Torqueuatipn, torque-slip characteristimoveling mdoring,
generating and braking regions of aperation, Maximum tarque, significance of dlip. ®

—h

M odule-3

Perfarmance of Three-Phase Induction Mataor: Fhasor diagram of indiction mator on no-load and
on load, equivalent circuit, losses, efficiency,-lNad and blocked rotor tests. Performancehef

motor from the circle diagram and equivalent circ@iogging andcrawling. High torque rotors-double
cage and deep rotor bars. Equivalent circuit amtbpeance evaluation of double cage induction motor
Indiction motor working as induction generator. B

M odule-4

Starting and Speed Control of Three-Phase Induction M ators: Need far starter. Direct on line,
Star-Delta and autotransformer starting. Rotorstasce starting. Speed control bytage,frequency, and
rotor resistance methods

Single-Phase Induction Motor: Double revolving ield theory and principle of operation. Construgtion
and operation of split-phase, capacitor stgpecitor run, and shaded pole toos. Comparson of snge
phase motars andapplicetions. ®

Module-5

Synchronous Motor: Frinciple of aperation, phasor diagrams, torque and torque angle, Blondel
diagram, effect of change in load, effect of chamgexcitation, V and inverted urves. Synchronous
condenser, hunting and damping. Methods of stasynghronous ntors.

Other Motors: Construction and operation of Universal motor, ABvemotor, Lineaindudion

motor and stepper motors. ®
Course Outcome: At the end of the course the student will be able to:

» Explain the construction, operation and classiiccadf DC Motor,AC motor and Special purpc
motors.

» Describe the performance characteristics & apptinatof Electric motors.

 Demonstrate and explain the methods of testing Gf Machines and determine losses
efficiency.

» Control the speed of DC motor and induction motor.

» Explain the starting methods, equivalent circui @hasor diagrams, torque angle, effect of ch

in excitation and change in load, hunting and dagyoif synchronous motor¥.




Question paper pattern:
* The question paper will have ten gliess.
* Each full question is for 20 arks.

» There will be 2 full questions (with a maximum lfé¢e sub questions in one full

guestion) fromead moduk.

* Each full question with sub questions will coves ttontents under a modul
* Students Wl hawetoanswer 5 full quesions, glectng ore full quesion fromead moduk. B

Text Bocks:
1 Electric Machines D. P. Kathari, McGraw Hill 4th edition, 2011
I. J. Nagrath
2 Theary of Alternating Current Alexander McGraw Hill 2nc Edition, 2001
Madhines Langsdorf
3 Electric Machine: Ashfaq Hussal Dhanpat Rai & C | 2nd Edition, 201

Reference Books:

1 Elecrrical Machines, Drives and | Theodore Wildi Fearson 6th Edition, 2C14
Power syseems

2 Elecrical Machines M.V. Deshpande | PHI Learning 201:

3 | Elecric Machinery and Bhag S Oxford University | 3™ Edition, 2012
Transforners Guru atel Press

4 Electric Machinery and Irving Kosow Pearson 2rd Edition, 201z
Transforners

5 Principles of Electric Machines | F.C.Sen Wiley 2nc Edition, 201z
and

6 Elec1rig II\/Iafchin(—:s R.K. Srivastava Cengage Leerning | 2nc Edition,2013




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - IV

ELECTROMAGNETIC FIELD THEORY

Course Cade 18EE45 CIE Marks 40
Number of Lecture Hours/Wet« |2:2:0 SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives:

» To study different coordinate systems for undeditajithe concept of gradient, divergence and
curl ofa vecor.

* To study the application of Coulomb’s Law and Galess for electric fields produced by
different chargeconfigurations.

* To evaluate the energy and potential due to arsysfeharges.

» To study the behavior of electric field across armary between a conductor and
dielectricand between two differenti@ectics.

* To study the magnetic fieldmd maegnetic mateials.

»  To study the time varying fields and propagatiomwafes in diffeent media. ®

Module-1

Vedor Analysis: Scalars and Vectors, Vedor algebra, Cartesian co-ordinale system, Vedor
Components and unit vectors. Scalar field and Vdett. Dot product and Cross product,a@ient of
a scalar field. Divergence and Curl of a vecteldii Co — ordinate systems: cylindricahd
spherical, relation between different coordinatstesys. Expression for gradient, divergeand curl
in rectangular, cylindrical and spherical co-ordengystems. Numerical.

Electrostatics: Coulomb’s law, Electric field intensity and its éwation for (i) point charge (ii}ing
charge (iii) surface charge (iv) volume chargerihstions. Electric flux density, Gauss law aits
applications. Maxwell's first equation (Hectrogatics). Divergercetheorem. Numerical.m

M odule-2

Energy and Patential: Energy expended in moving a paint charge in an elecric field. The line
integral. Definition of potential difference andtemtial. The potential field of a point charge avfds
system of charges. Potential gradient. The dipeleergy density in the electrostatic field. Numefica
Conductor and Dielectrics: Current and current density. Continuity of curreMietallic condudors
conductor’'s properties and boundary coodgi Perfect dielectric materialsggpacitance
calculations. Parallel plate capacitor with twilectrics with dielectric interface parallel tihe
conducting plates. Numerica. =

Module-3

Paisson’s and Laplace Equations: Derivations and proklems, Uniqueness theorem.
Steady magnetic fields:Biot - Savart's law, Ampere’s circuital law. The CuStokes theorem.,
Magnetic flux and flux density. Scalar and vect@gmetic potentials. Numerica.

Module-4

Magnetic forces: Faorce an a moving charge and differential current element. Force between
differential current elements. Force and torque otosed circuit. Numerical.
Magnetic Materials and Magnetism: Nature of magnetic materials, magnetisation anchedility.

Magnetic boundary conditions. Magnetic circuit,usthnce and mutual inductance. Numerisal.

Module-5

Time Varying Fields and M axwell’s Equations: Faraday’s law, Displacement current. Maxwell’s
equations in point form and integral form. Numdrica

Uniform plane wave: Wave propagation in free space and in dielectfzsinting vector and pasy
congderations. Propageonin goodcondudors, skineffect. Numerical.m

Course Outcome: At the end of the course the student will be abile
« Use different coordinate systems , Coulomb’s Lad @auss Law for the evaluation of
electric fields produced by different charge couafgjions.
« Calculate the energy and potential due to a sysfesharges & Explain the behavior of
electric field across a boundary conditions.
« Explain the Poisson’s, Laplace equations and behavisteady magnetic fields.
« Explain the behavior of magnetic fields and magnetaterials.

« Asses time varying fields and propagation of wanedifferent medic®




Question paper pattern:

» The question paper will have ten gliess.

* Each full question is for 20 arks.

* There will be 2 full questions (with a maximum bfée sub questions in one full
guestion) fromead modué.

* Each full question with sub questions will coves ttontents under a modul

* Students Wl hawetoanswer 5 full quesions, glectng ore full quesion fromeadt moduk. B

Text Bocks:

1 | Engineering Elecromagneiics William H Hayt et al McGraw Hill 8MEdition, 201+

2 | Principles of Electromagnetics | Matthew N. O. Sadiku | Oxford 6! Edition, 2015

Reference Books:

1 | Fundanrentals of Engineering David K. Cheng Pearson 2014
Electromagnetics

2 | Elecromagnetism AshutoshFramanik PHI Learning 201¢

-Theory (Volume -1)
-Applications (Vdume-2)

3 | Elecromegneiic Field Theary Bhag Guru et al Canrbridge 200¢
Fundamentals

4 | Elecromegneiic Field Theary RohitKhurane Vikas Publishing | 15t Edition,2014

5 | Eleciromagneiics J. A. Edminister McGraw Hill 30U Edition, 201(

6 | Elecromegnetic Field Theory GattapuSasibhushane Wiley 1st Edition, 201%

and Transmission ines Rao




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - IV

OPERATIONAL AMPLIFIERS AND LINEAR ICs

Course Code 18EE46 CIE Marks 40
Number of Lecture Hours/Wet 3:0:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives
» To understand the basics of Linear ICs such asmip-egulator, Timer & PLL.
* Tolearn the designing of various circuits usimgér ICs.
* Touse these linear ICs for specifigplications.
» To understand the concept and various typesrofetters.
* Touse these ICs, in Hardware jeuas.

Module-1

Operational Amplifiers: Introduction, Black diagram representation of a typical Op-amp, schematic
symbol, characteristics of an Op-amp, ideal op-asguivalent circuit, ideal voltage transfeurve,
open loop configuration, differential amplifier, vierting & non —inverting amplifier, Op-amp ity
negative feedback(excluding deations).

General Linear Applications: A.C. amplifier, summing, scaling & averaging amighif inverting
and non-inverting configuration, Instrumentatanplifier. = T1

M odule-2

Active Filters: First & Second order high pass & low pass Butterwarth filters. Band pass filters,

all passifters.

DC Voltage Regulators: voltage regulator basics, voltage follower regulatadjustable outpl
regulator, LM317 & LM337 Integrated circuitsgulators. m T1

I}

Module-3

Signal Generataors: Triangular / rectangular wave generatar, phase <hift oscillator, saw tocth
ocillator.

Comparators & Converters: Basic comparator, zero crossing detector, inverngon-inverting
Schmitt trigger circuit, voltage to current coneerivith grounded load, current to voltagenverter
and basics of voltage to frequency and frequeneypliageconverters. sT1

M odule-4

Signal pracessing cir cuits: Precision half wave & full wave rectifiers
A/D & D/A Converters: Basics, R—2R D/A Converter, Integrated circuit 8-bBIA, suxcessve
approximation ADC, linea ramp ADC = R1

Module-5

Phase Locked Locp (PLL): Basic FLL, components, performance factors.
Timer: Internal architecture of 555 timer, Mono stable timildratorsandapplications. BT1

Course Outcome: At the end of the course the studen will be able to:
» Describe the characteristics of ideal and practipatational amplifier.
» Design filters and signal generators using lin€ay |
» Demonstrate the application of Linear ICs as coatpas and rectifiers.
» Analyze voltage regulators for given specificatiming op-amp and IC voltage regulators.
*  Summarize the basics of PLL and TirMer.

Question paper pattern:
* The question paper will have ten quiess.
* Each full question is for 20 arks.
* There will be 2 full questions (with a maximum bfé¢e sub questions in one full
guestion) fromead modué.
* Each full question with sub questions will coves ttontents under a modul

* Students Wl hawetoanswer 5 full quesions, electng ore full quesion fromeadt moduk. =

Text Books:

1 | Op-Amps and Lineer Integrated Ramékant A Gayakwad| Pearsaon 4MEdition 2015
Circuits

Reference Books:

—



Operational Amplifiers and David A. Bell Oxford 3'U Edition 2011
Linear ICs

Lineer Integrated Circuits; B. Somanthan Nair Wiley India 201z

Analysis, Design and

Lineer Integrated Circuits S. Salivahanan, et al McGraw Hill 2NYJ Edition,2014
Operational Amplifiersand Linear | K. Lal Kishare Pearsaon 1=t Edition, 2C12

IntegratedCircuits




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - IV

ELECTRICAL MACHINES LABORATORY -2

Course Cade 18EEL47 CIE Marks 40
Number of Practical Hog/Week (L:T:P) 0:2:2 SEE Marks 60
Credits 02 Examr Hours |03

Course Learning Objectives
» To perform tests on DC machines to determine therracteristics.
To control the speed of DC .
To conduct test for pre-determination of the pemiance characteristics of DCadhines
To conduct load test on single phase and threeephdaction mtor.
To conduct test on induction motor to determinegbdormanceharacteristics.
To conduct test on synchronous motor to draw thfopeancecurves. &

Experime

z
©

Load test on DC shunt motor to draw speed—torque and horse power—efficiency characteristics.

Field Test on DC series machines.

Speed contral of DC shunt motor by armaiure and field contral.

Swin burne's Test on DC moator.

Retardation test on DC shunt mator.

Regenerative test on DC shunt machines.

Load test on three phase induction mator.

No-load and Blocked rotor test on three phase indiction mator to draw(i)equivalent circuit
and(ii)circle diagram. Determination of performance farameters at different load conditions

Load test on induction cenerator.

o] ol~Nlo|a] & w| N ?

o

L oad test on single phase induction motor to draw output versustarque, current, power and
efficiency characteristics.

[EE
[EEY

Conduct suitable tests to draw thee equivalent circuit of single phase induction motor and
determine performance grametes.

12  |Conduct an experiment to draw v and Inverteccurves of synchronous mator at no load and load

ronditinnc

Course Outcome: At the end of the course the student will be able to:
* Test DC machines to determine thaiaracteristics and also toantrol the speed of DC .
* Pre-determine the performance characteristics offiaChines by conducting suitalbdsts.
» Perform load test on single phase and three phdsetion motor to assess its perfance
e Conduct test on induction motor to pre-determireegbrformanceharacteigics.
e Conduct test on synchronous motor to draw the pegncecurves. »

Conduct of Practical Examination:

1. All laboratory experiments are to be includedpfacticalexamination.

2. Breakup of marks and the instructions printethencover page of answer script to be strictlyeaet
by the examiners.

3. Students can pick one experiment from the qoesiot prepared bipeexaminers.

4. Change of experiment is allowed only once artd Marks allotted to the procedure part to be made




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - IV

OP- AMP AND LINEAR ICS LABORATORY

Course Cade 18EEL48 CIE Marks 40
Number of Practical Hours/We [0:2:2 SEE Mark: 6C
Credits 02 Exan Hours 03

Course Learning Objectives:
» To conduct different experiments using OP-Amps

» To conduct experiments using Linear IC’s

a) Study of pin detail s, specifications, applicetion feaiures of IC741 (LM741) and IC555 (Timer) through
corresponding datasheets (Datasheets are instrunBouals for electronic components. Tleeglain exactly
what a component does and how toiti3e

b) Comparison of output performance quantity of an r@penal Amplifier obtained by rigging ughe
circuit with the ideal value of

(i) A Non-Inverting Amplifier (Mi=AVi,) (ii) An Inverting Amplifier {/,,=-AV,, (iii) A Difference
Amplifier  (Vou=-A( Vp-Vin)) (iv) A Difference Amplifier with flating inputs

(Vou=AVin) (V) A Non — Inverting Amplifier with negative fdeack (i) An Inverting Amplifier with
negative and output transfer characteristics to analyse @mitlude that op-amps are rarelyedi$n open-
loop.
c) Plot of input and output transfer characteristizsanhalyse and conclude that op-amps are rarely ns
opentoop.

d) Testing of op -amp.

S Experiments
No

1 Design and verify a precision full wave rectifiBretermine the performance paetms.

N

Design and realize to analyse the frequency nsspof an op — amp amplifier under inverting and
non - inverting configuration for a giveniga

Design and verify the output waveform of an agmp RC phase shift oscillator for a desiresjfrercy.

Design and realize Schmitt trigger circuit usamgop — amp for desired upper trip point (UTP) and
lower trip paint (LTF)

Verify the operation of an op —amp as (a) vatagmparator circuit and (b) zero crossinteder.

o |01 AW

Design and verify the operation of op — amp a&@aadder (b) subtractor (c) integrator and (d)
differentiator.

7 Design and realize an op — amp based first @dierworth (a) low pass (b) high pass and (c) band
pass filters for a given cut off frequency/frequesdo verify the frequency resporderacteristic.

8 Design and realize an op — amp based functioargtar to generate sine, square and triangularsva
of desired freauency.

9 Design and realization of R-2R ladder DAC.

10 Realization of Two bit Flash ADC

11 | Design and verify an IC 555 timer based pulseegeor for the specified pals

12 Designing of Fixed voltage power supply (voltaggulator) using IC regulators 78 series andevies

Course Outcome: At the end of the course the student will be adile

» To conduct experiment to determine the charackepstrameters of OP-Amp

» To design test the OP-Amp as Amplifier, adder, iudbor, differentiator anohtegrator.

* To design test the OP-Amp as oscillators dltet§.

» Design and study of Linear IC’s as multivibratomeo supjies.
Conduct of Practical Examination:
1. All laboratory experiments are to be includedpfacticalexamination.
2. Breakup of marks and the instructions printethencover page of answer script to be strictlyeaeltl bythe
examners.
3. Students can pick one experiment from the quesiot prepared by tlezamners.
4. Change of experiment is allowed only once artd Marks allotted to the procedure part to lzelezeo.

Note: Also verify the results of any four experimentimgsstandard simulation package.

e



B.E.(Common to all Programmes)
Outcome Based Education (OBE) and Choice Based Crig@ystem (CBCS)
SEMESTER - IV

ADDITIONAL MATHEMATICS — I
(Mandatory Learning Course: Common to All Prograrajme
(A Bridge course for Lateral Entry students undgiloma quota to BE/B. Tech. programmes)

Course Code 18MATDIP41 CIE Marks 40
Teaching Hours/Week (L:T:P) (2:1:0) SEE Marks 60
Credits 0 Exam Hours 03
Course Learning Objectives:
. To provide essential concepts of linear algebregrse & higher order differential equations along
with methods to solve them.
. To provide an insight into elementary probabilltgdry and numerical methods.
Module-1

Linear Algebra: Introduction - rank of matrix by elementary row ogiéns - Echelon form. Consistency
system of linear equations - Gauss elimination oekttEigen values and Eigen vectors of a squareim:
Problems.

of
atr

Module-2

Numerical Methods: Finite differences. Interpolation/extrapolatiosing Newton’s forward and backwa
difference formulae (Statements only)-problemslutsamn of polynomial and transcendental equai —
Newton-Raphson and Regula-Falsi methods (only dtae)- lllustrative examples. Numerical integrati
Simpson’s one third rule and Weddle’s rule (withprgof) Problems.

rd

O

Module-3

Higher order ODE’s: Linear differential equations of second and higbeder equations with constant

coefficients. Homogeneous /non-homogeneous equatiowerse differential operatdrBarticular Integral
restricted to R(x)= €™, sinax /cosax for f(p)y=R(x). ]

Module-4

Partial Differential Equations(PDE’s):- Formation of PDE’s by elimination of arbitrary cdssts and
functions. Solution of non-homogeneous PDE by dinetegration. Homogeneous PDEs involving derival
with respect to one independent variable only.

iv

Module-5

Probability: Introduction. Sample space and events. Axioms abability. Addition & multiplication
theorems. Conditional probability, Bayes’s theorpnoblems.

Course Outcomes At the end of the course the student will be abie t

CO1.: Solve systems of linear equations using matgebra.

CO2: Apply the knowledge of numerical methods indelbng and solving engineering problems.
CO3: Make use of analytical methods to solve higinder differential equations.

CO4: Classify partial differential equations antyedhem by exact methods.

COS5: Apply elementary probability theory and saleiated problems.

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.
e Each full question will be for 20 marks.
e There will be two full questions (with a maximumfofir sub- questions) from each module.
e Each full question will have sub- question coverdtighe topics under a module.
« The students will have to answer five full quessioselecting one full question from each module.

Sl Name of the

Title of the Book Name of the Publisher Edition and Year
No Author/s
Textbook
1 Higher Engineering Mathematic$ B.S. Grewal Khanna Publishers ¥ dition, 2015

Reference Books

1 Advanced Engineering E. Kreyszig John Wiley & Sons TEdition, 2015

Mathematics




Engineering Mathematics

N. P. Bali and
Manish Goyal

Laxmi Publishers

7th Edition, 2007

Engineering Mathematics Vol. |

Rohit Khuran

A

n@age Learning

*Edition, 2015




V SEMESTER DETAILED SYLLABUS

B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - V
MANAGEMENT AND ENTREPRENEURSHIP
Caurse Cade 18EE51 CIE Marks 40
Number of L«cture Hours/Week (L:T:I  [3:0:C SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives

* Tointroduce the field of management, task of te@mager, importance of planning and types of
planning, staff recruitment and selectioncgess.

» To discuss the ways in which work is allocatiomyature of organizations, modescoimmuntcation
and importance of managerial control inilmgss.

» To explain need of coordination between the managérstaff, the social responsibility of ess
andleadership.

* Toexplaintherdeand mporenceoftheentrepreneurineononicdevelopmentandtheconceptsof
entrepreneurship.

» To explain various types of entrepreneurs and thegtions, the myths of entrepreneurship ted
factors required for capacity building fartrepreneurs

* To discussheimportanceofSmallScaldndudriesandtherelateltermsandproldlemsnvaved.

» To discuss methods for generatingnewbusinessidébsaimessopportunitiesinindiaandtheimportance of
business @h.

» Tointroduce the concepts of project managemendeuuiss capitol building peess.

* To explain project feasibility study and projecpegisaland discuss projectrfancing

e To discuss about different institutions at state eentral levels supporting business enterprimes.

M odule-1

Management: Definition, Importance — Nature and Characteristics of Management, Management
Functions, Roles of Manager, Levels dflanagement, Managerial Skills, Managemeni&
Administration, Management as a Science, Art &&smn.

Planning: Nature, Importance and Purpose Of Planning, Typ&3ams, Steps in Planningjrhitations

of Planning, Decision Making — Meaning, Types otB@ns- Steps in Decision dding. m

M odule-2

Organizing and Staffing: Meening, Nature and Characteristics of Organization — Frocess of
Organization, Principles of Organization, Departtaipation, Committees — meaning, Types of Comregte
Centralization Versus Decentralization of Authortyd Responsibility, Span of God (Definition only), Nature
and Importance of Staffing, Process of Selectiah Retruitment.

Directing and Controlling: Meaning and Nature of Directing-Leadership StyMstivation Theories
Communication — Meaning and Importance, Coordimatideaning and Importance, Techniques of

Cocrdination. Controlling — Meenina. Steps in Contralling. ®

M odule-3

Social Responsibilities of Business: Meaning of Social Responsibility, Social Responsibilities of

Business towards Different Groups, Social AuditsiBass Ethics and Corporate @&marce Entrepreneurship:
Definition of Entrepreneur, Importance of Entrepreneurship, concepts of Entrepreneufship
Characteristics of successful Entreprene@lassification of Bnepreneurs, Intrapreneur — An Emengj
Class, Comparison between Entrepreneur andapi@neur, Myths of Entrepreneurship, Entrepreaku
Development models, Entrepreneurial developmeriecizolbems faced by Entrepreneurs and capacity building fo

M odule-4

Modern Small Business Enter prices: Rde of Small Scale Industries, Concepts and definitions of Sl
Enterprises, Government policy and developmeit the Small Scale sector in India, Growshd
Performance of Small Scale Industries in Ind&kness in SSI sector, Problems for Smalhl&ndustries,
Impact of Globalization on SSI, Impact of WTO/GATan SSis, Ancillary Industryand Tiny Industry
(Definition only).

Institutional Support for Business Enterprises: Introduction, Policies & Schemes of GeatLevel
Institutions, State-Level Itisutionsm

M odule-5




Prgject Management: Meening of Prgject, Project Objectives & Characteristics, Froject Identification-
Meaning & Importance; Project Life Cycle, Prdje8cheduling, Capital Budgeting,efgrating an Investment
Project Proposal, Project Report-Need and Sigmifieaof Report, Contents, Fortation, Project Analysis-Market
Technical, Financial, Economic, Ecological, Proje€valuation and @&ecton, Project Financing, Proje
Implementation Phase, Human & Administrative aspeuft Prgect Management, Prerequisites for Succes
Project Impémentation.
New Control Techniques- PERT and CPM, Steps involaedeveloping the network, Usesd Limitations
of PERT and CFM .m

ot
sful

Course Outcome: At the end of the course the student will be able to:

« Explain the field of management, task of the mangganning and steps in decision making.

« Discuss the structure of organization, importarfcgtaffing, leadership styles, modes of communargti
techniques of coordination and importance of maralgeontrol in business.

- Explain the concepts of entrepreneurship and anbasman’s social responsibilities towards different
groups.

« Show an understanding of role of SSI's in the dgwalent of country and state/central level
institutions/agencies supporting business enterpris

- Discuss the concepts of project management, cdpitideting, project feasibility studies, need faj@ct
report and new control technigLm

Question paper pattern:
* The question paper will have ten quiess.
* Each full question is for 20 arks.
» There will be 2 full questions (with a maximum bfdée sub questions in one full question) from
eat moduk.

* Each full question with sub questions will coves ttontents under a modul
* Students Wl hawtoanswer 5 full quesions, ®lecting ore full quesion fromead modué. ®

Text Books

1 Principles of Management P.C.Tripathi, F.N.Reddy McGraw Hill, | 6"Edition, 201

2 Entrepreneurship Development | Poornima Pearsan 2MUEdition,2014
And Small Business Eefrises | M.Chararthimath

Reference Books

1 Dynamics of Entrepreneurial Vasant Desai Himaleya 2007
Development and khagenent Pubishing
House
2 Essentials of Management: Haraold Kocntz, McGraw Hill | 1C"MEdition 201€
An International, Heinz Weihrich

Innovation and Leadership




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER -V
MICROCONTROLLER
Caurse Cade 18EE52 CIE Marks 4C
Number of Lecture Hours/Week (L:T 3:2:C SEE Marks 6C
Credits 04 Exam Hours |03

Course Learning Objectives

» To explain the internal organization and workingoimputers, microcontrollers and embedded
processors.

» Compare and contrast the various members of thi faoiy.

» To explain the registers of the 8051 microcontrokeanipulation of data using registers and MOV
indrudions.

* To explain in detail the execution of 8051 Assembhguage instructions andtdtypes

» To explain loop, conditional and unconditional juamd call, handling and manipulation ofl/O
instructions.

* To explain different addressing modes of 8051 harétic, logic instructionsgnd progams.

* To explain develop 8051C programs for time del&y,dperations, I/O bit manipulation, logic,

M odule-1

8051 Micracantroller Basics: Inside the Computer, Micracontroll ers and Embedded Processors, Block
Diagram of 8051, PSW and Flag Bits, 8051 Registrk® and Stack, Internal Memory Organization of
8051, 10 Port Usage in 8051, Types of Special kandRegisters and their uses in 8051, Pins Of 8051.
Memory Address Decoding, 8031/51 Interfacing WiteEnal ROM And RAM.8051 Addissng

Maodes. =

M odule-2

Assembly Programming and Instruction of 8051: Introduction to 8051 assembly programming,
Assembling and running an 8051 program, Dataesypnd Assembler directives, Arithmetilmgic
indrudtionsand programs, Jumfpopand call ingructions, IO pot progamming. B

M odule-3

8051 Programming in C: Data types and time delay in 8051C 10 programming in 8C51C, Logic
operations in 8051 C, Data conversion program i618C, Accessing code ROM space in 8051@taD
serialization using 8051C

8051 Timer Programming in Assembly and C:Programming 8051 timers, Counter pragming,
Programming timers0and1in 8051 C. ®

M odule-4

8051 Serial Port Programming in Assembly and C: Basics of serial communicetion, 8051 connection

to RS232, 8051 serial port programming in assengasial port programming in 8051 C.

8051 Interrupt Programming in Assembly and C: 8051 interrupts, Programming timeexternd
hardware, serial commurication interrupt, Interrupt piiority in 805152, Interrupt progammingin C. ®

M odule-5

Interfacing: LCD interfacing, Keybcard interfacing.

ADC, DAC and Sensor Interfacing: ADC 0808 interfacing to 8051, Serial ADC Max1112 @D
interfacing to 8051, DAC interfacing, Sensor indeifig and signatondtioning.

Motor Control: Relay, PWM, DC and Stepper Motor: Relays and opt isolators, steppertano
interfacing, DC motor interfacing and PWM.

8051 Interfacing with 8255:Programming the 8255, 8255 interfacing, C programgnfior 8255.%

Course Outcome: At the end of the course the student will be abile

e OQutline the 8051 architecture, registers, intemaimory organization, addressing modes.

« Discuss 8051 addressing modes, instruction sed%f 8accessing data and I/O port programming.

e Develop 8051C programs for time delay, /O operaid/O bit manipulation, logic and arithme
operations, data conversion and timer/counter pragring.

* Summarize the basics of serial communication atefrmpts, also develop 8051 programs deria|
data communication and interrupt programming.

e Program 8051 to work with external devices for AIIAC, Stepper motor control, DC motor cont
Elevator contro™




Question paper pattern:

The question paper will have ten qgliless.
Each full question is for 20 arks.

There will be 2 full questions (with a maximum bfee sub questions in one full question)

from eadr moduk.

Each full question with sub questions will coveg tontents under a modul

Students Wl hawe toanswer 5 full quesions, glectng ore full quesion fromead moduk. ®

Text Book

1 The 8051 Microcontraller and Muhammad Ali Pearson 2Nd Edition, 2008.
Embedded Systems Using Assembly| Mazali
and C

Reference Books

1 The 8051 Micracontrall er Kenneth Ayala Cengage 3"U Edition, 200t

| pzrninn

2 The 8051 Microcontroller and Manish K Fatel McGraw Hill 201¢
Embedded Sytems

3 Microcontrollers: Architecture, Raj Kamal Fearson 15t Edition, 2012

Programming, Interfacing and $gs
Design




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER-V
POWER ELECTRONICS
Course Code 18EES3 CIE Marks 40
Number of Lecture Hours/Week (L:T  [3:2:C SEE Marks 6C
Credits 04 Exam Hours 03

Course Learning Objectives

» To give an overview of applications power electesnidifferent types of power semiconducterics,

their switchingcharacteristics.

» To explain power diode characteristics, typesytbperation and the effects of power diodes on RL
circuits.
To explain the techniques for design and analysigle phase diode rectifieircuits.
To explain different power transistors, their steathte and switching characteristarglimitations.
To explain different types of Thyristors, their g@haracteristics and gate contrejuirements.
To explain the design, analysis technigues, peidoa parameters and characteristics of controllg
rectifiers, DC- DC, DC -AC converters and Voltagantrollers.

1%

2d

Module-1

Introduction: Apglications of Power Elecronics, Types of Power Elecronic Circuits, Peripheral
Effects, Characteristics and Specifications oit&ves.

Power Diodes: Introduction, Diode Characteristics, Reverse dvery Characteristics, Power idde
Types, Silicon Carbide Diodes, Silicon Carbide S$tityoDiodes, Freewheeling diodes ,Freewheeling g
with RL load.
Diode Rectifiers: Introduction, Diode Circuits with DC Source conmetto R and RL load, Single-Pha
Full-Wave Rectifiers with R load , Single-Phasel®Mbave Rectifier vith RL Load ®T1&R1

M odule-2

Power Transistors: Introduction, Fower MOSFETs — Steady Stale Characteristics, Switching
Characteristics Bipolar Junction TransistorsSteady State Characteristics, Switchingar@tteristics,

Switching Limits, IGBTs, MOSFET Gate Drive, BJTa& Drive, Isolation of Gate and Base Egjv
Pulse transformers and Optouplers.m T1

Module-3

Thyristors: Introduction, Thyristor Characteristics, Two-Transistor Model of Thyristor, Thyristor Turn-
On, Thyristor Turn-Off, A brief study on Tistor Types, Series Operation of Thyristor$&arallel

Operation of Thyristorsdli/dtProtection,dv/diProtection, DIACs, Thyristor Firing Circuits, {anction
Trangstor.m T1

M odule-4

Contralled Rectifiers: Introduction, Single phase half wave circuit with RL Load, Singlease half wa

\Se

circuit with RL Load and Freewheeling Diode, Singlease half wave circuit with RLE Load, Single-Rhas

Full Converters with RLE Load, Single-Phase Duah@uters, Principle of operation of Three- Phase
Converters.

AC Voltage Controllers: Introduction, Principle of phase control & Integ@icle control, Single-Ph4g

duel

se

Full-Wave Controllers with Resistive Loadsi‘nge- Phase Full-Wave Controllers with Inductive Loads,

Three-Phase Full-Wave Controlles.T1 & R1

Module-5

DC-DC Converters: Introduction, principle of step dewn and step up chopper with RL load,
performance parameters, DC-DC convectassfication.

DC-AC Converters: Introduction, principle of operation single phds&lge inverters, three phase bridge
inverters, voltage control of single phase invextétarmonic reductions, Current sounceerters.m T1

Course Outcome: At the end of the course the student will be aile
« To give an overview of applications power elecitendifferent types of power semiconductor devices,

their switching characteristics, power diode charistics, types, their operation and the effetfsomver
diodes on RL circuits.

To explain the techniques for design and analyssgle phase diode rectifier circuits.

To explain different power transistors, their stestdte and switching characteristics and limiketio

To explain different types of Thyristors, their@aharacteristics and gate control requirements.

To explain the design, analysis techniques, pedno® parameters and characteristics of controlled
rectifiers, D(- DC, DC-AC converters and Voltage controllc =




Question paper pattern:

» The question paper will have ten qgliless.

Each full question is for 20 arks.

from eady moduk.

Each full question with sub questions will coves tontents under a mogul

There will be 2 full questions (with a maximum bfée sub questions in one full question)

e Students Wil hawtoanswer 5 full quesions, &lecting ore full quesion fromead modue. =

Text Book

1 Power Elecrronics: Circuits Devices | Mohammrad H Rashid, Pearson 4th Edition, 2014
and Appications

Reference Books

1 Power Elecironics P.S. Bimbhr Khanna 5th Edition, 2012

Publishers

2 Power Elecrronics: Ned Maohan et al Wiley 3rd Edition, 201¢
Converters, Applications

3 Power Elecronics Daniel W Hart McGraw Hill| 1=t Edition, 2011

4 Elements of Power Electronics Philip T Krein Oxford Indian Edition, 200¢




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - V
SIGNALS AND SYSTEMS
Course Code 18EE54 CIE Marks 40
Number of Lecture Hours/Week (L:T [3:0.0 SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives

» Todiscuss arising of signals in differentteyss.

* To classify the signals and define certaliamentary sgnds.

« To explain basic operations on signals and praggedf sysems.

* To explain the use of convolution integral and adatron summation in analyzing the response
of lineartime invariant systems in continuous and discrete timeaihs.

« To explain the properties of linear time invariagstems in terms of impulsespongdesription.

e To explain determination of response of a giveadimtime invariant system and to provide a
block diegram representation tb

e To explain Fourier transform representation of oardus time and discrete time non —periodic
signals andhe properties of Fourier Transforms.

* To explain the applications of Fourier transformresentation to study signals and linear time
invariant sytems. To explain the use of Z-transform in the compmeponential representation of
discrete time signals artide analysis of sysems. =

M odule-1 \

Introduction: Definitions of signals and a system, classification of signals, basic operations on signals.
Elementary sgnds viewed asinterconnections of ogrations, propeies of sysems B

M odule-2

Time — Domain Representations for LTI Systems: Convolution, impulse response, properties, solution of
differential and difference equations, block diagnapresentation. ®

M odule-3

The Continuous-Time Fourier Transform: Representation of a non -periodic signals: continuous-time
Fourier transform (FT), Properties of continsidime Fourier transform, Applications. effuercy
response of LTI systems, Solutions of differendtlations.®

Module-4

The Discrete-Time Fourier Transform: Representations of non-periodic signals: The discrete-time
Fourier transform (DTFT), Properties of DTFT andlégations. Frequency response of LTI tsgs,
Solutions of differencequaions. ®

M odule-5

Z- Transforms: Introduction, Z-transform, properties of ROC, properties of Z-transforms, inversion cf
Z-transform methods - power series and partial esijoa, Transforms analysis of LTI systertianser
function, stability and causality, unilateral Z+#tsdorm and its application to solve differerecgigions ®

Course Outcome: At the end of the course the student will be atile

* Explain the generation of signals, behavior of egstind the basic operations that can be perfor
on signals and properties of syss.

» Apply convolution in both continuous and discretengin for the analysis of systems giverpuse
response of a sysn.

* Solve the continuous time and discrete time systgmarious methods and their representation bgkb
diagram.

. Per?‘orm Fourier analysis for continuous and disdiete, linear time invariant systems.

* Apply Z-transform and properties of Z transform tioe analysis of discrete time systeims.

med

Question paper pattern:
* The question paper will have ten quiess.
e Each full question is for 20 arks.
e There will be 2 full questions (with a maximum bfé¢e sub questions in one full question)
from ead moduk.
* Each full question with sub questions will coves tontents under a moeul
Students Wl hawe toanswer 5 full quesions, glectng ore full quesion fromeat modue. ®

Text Book




1 | Signals and Systems Simon Haykin, Wiley 2N Edition,200z
Berry Van \ea
Reference Books
1 | Fundarrentals of Signals and Michael J. McGraw Hill | 2MY Edition 201C
Sygems Robets, Govind
K Sharma
2 | Signals and Systems NagocrK ani McGraw Hill | 15U Edition 201C
3 | Signals and Systems Matthew N.O. Sadiku| CRC Press 15U Edition, 2016
A Primer with MATLAB Warsame H. A
4 | Signals and Systems Anand Kumar PHI 3"J Edition, 201¢




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER -V
ELECTRICAL MACHINE DESIGN (Core Course)
Course Code 18EESE CIE Marks 40
Number of Lecture Hours/Week (L:T 3:0:C SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives

« Todiscuss design factors, limitations in desigd mmdern trends in design and manufacturing of
electrical nadhines.

» Todiscuss the properties of electrical, magnetttiasulating materials used in the design of
electrical nadhines.

e To derive the output equation of DC machine, sipylase, three phasansforners,indudion
motor and synchronousathines.

e Todiscuss the selection of specific loadingsyéoious nacdines.

e Todiscuss separation of main dimensions for difieelectrical rachines

* Todiscuss design of field windings for DC machiaasg synchronous adines. To evaluate the
performance parameters of transfornnedudion mdor.

e To design of cooling tubes for the transformerafgiven temperature rise.

« To explain design of rotor of squirrel cage rotod &lip ing rdor.

e To define short circuit ratio and discuss its dffat machine perforamce ®

Module-1

Fundamental Aspects of Electrical Machine Design: Design of Machines, Design Factors,
Limitations in design, Modern Trends in design, ofanturing Techniques.

Electrical Engineering Materials: Desirabilities of Conducting Materials, ComparisgihAluminium ang

Copper wires. Ferromagnetic Materials: Soft Magnetiaterials — Solid CerMaterials, Electrical Shee

and Strip, Cold Rolled Grain Oriented Steel.ulasng Mateials: Desirable Properties, Temperature
and Insulating Materials, Classification of Iteting materials based on Thermal Coegtion. ®

)

Rise

M odule-2

Design of DC Machines: Output Equation, Chaice of Specific Loadings and Chaoice of Number

of Poles, Main Dimensions of armature, Design ainature Slot Dimensions, Commutai@rd Brushe
Estimation of Ampere Turns for the Magnetic Circiimensions of Yoke, Main FReand Air Gap. Design
of Shuntand Sries Held Windings.H

UJ

M odule-3

Design of Transformers: Output Equations of Single Fhase and Three Phase Transformers, Choice of
Specific Loadings, Expression for Volts/Turn, Deteration of Main Dimensions of

the Core, Estimation of Number of Turns and Conolu@ross Sectional area of Primaayd Seconda
Windings, No Load Current. Expression for the Ragge Reactance of corgpe transformer wi
concentric coils, and calculation of Voltage Regola Design of Tankand Cooling (Round ar

Rectangular) Tus. ®

h

M odule-4

Design of Three Phase Induction Mators: Outpul Equatian, Chaice of Spedific Loadings, Main
Dimensions of Stator. Design of stator slots anadivig, Choice of Length Air Gap, &Esiation of Numbe
of Slots for Squirrel Cage Rotor. Design of Rot@r8and End Ring. Design ofij Ring rotor. Estimatic
of No Load Current anddskage FReactaice ®

n

M odule-5

Design of Three Phase Synchronous Machines: Qutput Equation, Choice of Specific Loadings, Short
Circuit Ratio, Main Dimensions of Stator. Designstétor slots and Winding. Design of

Salient and non- salient Pole Rotors. Magneticutiend Field Vihdng. ®




Course Outcome: At the end of the course the student will be atile

» Identify and list, limitations, modern trends insign, manufacturing of electrical machines
properties of materials used in the electrical nraeh

» Derive the output equation of DC machine, discuslecsion of specific loadings and magn
circuits of DC machines, design the field windingsDC machine, and design stator and T
circuits of a DC machine.

» Derive the output equations of transformer, discusectieh of specific loadings, estimate
number of cooling tubes, no load current and leakagctance of core type transformer.

» Develop the output equation of induction motorcdiss selection of spditi loadings and magne
circuits of induction motor, design stator and ratiwcuits of a induction motor.

+ Formulate the output equation of alternator, degstyn field windings of Synchronous mach
discuss short circuit ratio and its effects on gerfance of synchronous machines, design salies
and non-salient pole alternators for given speaifons.®

Question paper pattern:
* The question paper will have ten gtiess.
» Each full question is for 20 arks.
e There will be 2 full questions (with a maximum @fd¢e sub questions in one full question)
from ead moduk.
* Each full question with sub questions will coves ttontents under a moeul

*  Students Wl hawetoanswer 5 full quesions, €lectng ore full quesion fromead moduk. =

Text Bock

1 | A coursein Electrical Machine | A.K.Sawhney DhanpatRai 6" Edition, 2013
Reference Books
1 | Performance and Design of M.G. Say CBS 3" Edition, 2002
Alternating Puli sher
Current Machines
2 Design Data Handbock A. Sanmugasundaram | New Age 18U Edition, 2011
Etal Internationd




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER -V
HIGH VOLTAGE ENGINEERING
Course Code 18EESE CIE Marks 40
Number of Lecture ours/Week (L:T:F 3:0:C SEE Marks 60
Credits 03 Exam Hours 03
Credits - 03

Course Learning Objectives
» Todiscuss conduction and breakdown in gasesgliqui
dielectrics.
» To discuss breakdown in solidetictics.
» To discuss generation of high voltages and curramdistheir neasurement.
» To discuss overvoltage phenomenon and insulationdatation in electric power dgms. ®

Module-1

Conduction and Breakdown in Gases: Gases as InsulalingMedia, Callision Frocess, lonization
Processes, Townsend's Current Growth Equationrret Growth in the Presence o&odhdary
Processes, Townsend's Criterion for Breakdown, eBmxpental Determination of Coefficients and v,
Breakdown in Electronegative Gases, TimasLdor Breakdown, Streamer Theory of Breaku
in Gases, Paschen's Law, Breakdown in Non-Unifoietds and Corona iBcharges.Conduction and
Breakdown in Liquid Dielectrics: Liquids as Insulators, Pure Liquidand Commercial Liquidg
Conduction and Breakdown in Pure Liquids, Conductimd Breakdownn Commercial Lquids.
Breakdown in Solid Dielectrics: Introduction, Intrinsic Breakdown, Electromechahidregdown,
Thermal Besdown. ®

O

Module-2

Generation of High Voltages and Currents: Generation of High Direct Current Voltages,
Generation of High Alternating Voltages, Generatanmpulse Voltages, Generation of Inhga
Currents, Tripping and Control of Impulseterators. ®

M odule-3

Measurement of High Voltages and Currents: Measurement of High Direct Current Voltages,

Measurement of High AC and Impulse Voltagdgleasurement of High Currents - iréxt]
Alternating and Impulse, Cathode Ray [(Dmpiaphs for Impulse Voltage and uofr
Measurements. ®

M odule-4

Overvaltage Phenomenon and Insulation Coordination in Elecdric Power Systems: National

Causes for Overvoltages - Lightning Phenomenon,n@ltage due to Switching Surges, ®ys Fauls
and Other Abnormal, Principles of Insulation Copedion on High Voltage and Extraigh Voltage Powe
Systems. ®

Module-5

Non-Destructive Testing of Materials and Electrical Apparatus:  Introduction, Measurement of

Dielectric Constant and Loss Factor, Partial DisghdVeasurements.
High Voltage Testing of Electrical Apparatus: Testing of Insulators and Bushings, Testing of
Isolators and Circuit Breakers, Testing ofblés, Testing of Transformers, Testing of ggur

Arrestors, Radio Interference Measurements, Testing of HVDC Valves and Equpment. =

Course Cutcomes At the end of the course the student will be abile

* Explain conduction and breakdown phenomenon in sjasiquid delectics and breakdow
phenomenon in solidielectics.

e Summarize generation of high voltages andents

» Outline measurement techniques for high voltagescarrents.

* Summarize overvoltage phenomenon and insulatiordouation in electric power si@ns.

» Explain non-destructive testing of materials armelcteic apparatus, high-voltage testing of
electic gppardus™




Question paper pattern:
» The question paper will have ten qgliless.
» Each full question is for 20 arks.
» There will be 2 full questions (with a maximum tbfee sub questions in one full question)
from ead moduk.

* Each full question with sub questions will coves ttontents under a moeul
* Students Wl hawetoanswer 5 full quesions, €lectng ore full quesion fromead modue. ®

Text Book

1 | High Voltage Engineering | M.S. Naidu. V.Kamaraju | McGraw Hill | 5 Edition, 2013.

Reference Books

1 | High Voltage Engineering E. Kuffel, W.S. Zaengl, | Newnes 2"U Edition, 2000
Fundamentals J. Kuffel

2 | High Voltage Engineering Wadhwa C.L. New Age 3" Edition, 2012

Internationd

3 | High-Valtage Test and Walfgang Hauschild Springer 1%t Edition2014
Measuring Bdniques Eberhard emke

4 | High Valtage Engineering Farouk A.M. Rizk CRC Press 1%t Edition201<

5 | Fundamental of High Volta¢ | Ravindra Arora, Bhar: | Wiley 201¢
Engineerin Singh Rajpurch




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER -V

MICROCONTROLLER LABORATORY

Course Code 18EEL57 CIE Marks |4C
Number of PPacical Hous'Week (L:T:P) 0:2:2 SEE Marks | 60
Credits 02 Examr Hours (3

Course Learning Objectives:

To explain writing assembly language programs &adransfer, arithmetic, Boolean dodical
indructions.
To explain writing assembly language programs doleconversions.

To explain writing assembly language programs usirgoutines for generation of delays,
cournters, configuration of SFRs for serial communicatsord timers.

To perform interfacing of stepper motor and DC mddo controlling the spesl.
To explain gereration of different waveforms usng DAC interface B

Sl

No

Experiments

Not.e: For the experiments 1 to 6, 8051 as«embly programming is to be used.

1 Daia transfer — Frogram for block data movement, sorting, exchanging, finding largest element in
an array.

2 Arithm%tic instructions: Addition, subtraction, multiplication and division. Square and cube
operations for

3 Counters

4 Boclean and logical instructions (bit manipulation).

5 Conditional call and return instructions.

6 Code conversion programs — BCD to ASCII, ASCII to BCD, ASCII to decimal, Decdmal to
ASCII, Hexa

7 Programs to generate delay, Frograms using serial port and on-chip timer/counters.

Note: Single chip solution for interfacing 8051 i< to be with C Frograms for the foll owing experiments.

8 Stepper mator interface.

9 DC motor interface for direction and speed contral using PWM.

1C Alphanumericel LCD panel interface.

11 Generate different waveforms: Sine, Square, Triangular, Ramp using DAC interface.
12 External ADC and Temperature control interface.

13 Elevalor interface.

Course Outcome: At the end of the course the student will be adile

Write assembly language programs for data traresfinmetic, Boolean and logical instructions andg

conversions.

Write ALP using subroutines for generation of dsjagounters, configuration dBFRs for seri

communication and timers.

Perform interfacing of stepper motor and dc matorcbntrolling the speed, elevator, LCD, externBiG

and temperature control.

Generate different waveforms using DAC interface.

Work with a small team to carrybexperiments using microcontroller concepts amghgre reports th
present lab worl®

Conduct of Practical Examination:

1. All laboratory experiments are to be includetpfacticalexamination.

2. Breakup of marks and the instructions printethencover page of answer script to be strictlyeadtl by
the examiners.

3. Students can pick one experiment from the quesiot prepared by tleamners.

4. Change of experiment is allowed only once ard Marks allotted to the procedure part to be nzzte




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - V
POWER ELECTRONICS LABORATORY
Course Cade 18EELS5 CIE Marks 40
Number of FPactical Hous'Week (L:T:P) 0:2:2 SEE Marks 60
Credits 02 Examr Hours 03

Course Learning Objectives:
» To conduct experiments on semiconductor devicebtain their staticharacteistics.
* To study different methods of triggeritite SCR
* To study the performance of single phase contrdii#dvave rectifier and AC voltage controller with
R and RLloads.
* To control the speed of a DC motor, universal matat stepper ntors.
To study single phase full bridge inverter conngédteresi stiveload.®

o

Experiments

Static Characteristics of SCR.

Static Characteristics of MOSFET and IGBT.

Characteristic of TRIAC.

SCR turn on circuit using synchronized UJT relaxation oscil latar.

SCRdigital triggering circuit for a single phase controll ed rectifier and ac voltage regulator.

Single phase contralled full wave rectifier with R loac, R —L load, F-L-E load with and without fre:
wheeling diod

AC valtage controller using TRIAC and DIAC combination connected to R and RL |oads.

Speed contral of DC motaor using single semi converter.

©| 00|~ (DU'I-&OQNHZU)

Speed contral of stepger mator.

1C | Speed contral of universal motar using ac valtage regulaior.

11 | Speed contral of a separately excited D.C. Maotor using an IGBT or MOSFET chopper.

12 | Single phase MOSFET/IGBT based PWM inve

Course Outcome: At the end of the course the student will be able to:
» Obtain static characteristics of semiconductor ak=s/io discuss their perfoance
* Trigger the SCR by differentethods
» Verify the performance of single phase controllgdiiiave rectifier and AC voltage controller with R
and RLloads.
» Control the speed of a DC motor, universal motat stepper mors.
* Verify the performance of single phase full bridgeerter connected to resistiked. ®

Conduct of Practical Examination:

1. All laboratory experiments are to be includedpf@cticalexamination.

2. Breakup of marks and the instructions printethencover page of answer script to be strictlyeaeti

by the examiners.

3. Students can pick one experiment from the quesiot prepared by tlezamners.

4. Change ofxpeliment isallowed only onceand 15% Marks allotted to the pracedure partto be made zero.
[ |




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER -V

ENVIRONMENTAL STUDIES

Course Code 18CIV59 CIE Marks 40
Teaching Hours / Week (L:T:P) (1:0:0) SEE Marks 60
Credits 01 Exam Hours 02
Module - 1

Ecosystems(Structure and Function): Forest, Desert, WetlaRdgrine, Oceanic and Lake.
Biodiversity: Types, Value; Hot-spots; Threats and Conservatibnbiodiversity, Forest Wealth, an
Deforestation.

Module - 2

Advances in Energy Systen (Merits, Demerits, Global Status and Applicationdydrogen, Solar, OTEG
Tidal and Wind.

Natural Resource Managemen{Concept and case-studies): Disaster ManagemesiaiSable Mining, Cloud
Seeding, and Carbon Trading.

Module - 3

Environmental Pollution (Sources, Impacts, Corrective and Preventive measRelevant Environment
Acts, Case-studiespurface and Ground Water Pollution; Noise pollutiBail Pollution and Air Pollution.
Waste Management & Public Health AspectsBio-medical Wastes; Solid waste; Hazardous wa&iesastes;
Industrial and Municipal Sludge.

Module - 4

Global Environmental Concerns (Concept, policies and case-studies):Ground wdepietion/recharging
Climate Change; Acid Rain; Ozone Depletion; Radaa Bluoride problem in drinking water; Resettlemand
rehabilitation of people, Environmental Toxicology.

Module - 5

Latest Develqpments in Environmental Pollution Mitigation Tools (Concept and Applications): G.I.S. &
Remote Sensing, Environment Impact Assessment, r&@nwvental Management Systems, 1SO14(
Environmental Stewardship- NGOs.

Field work: Visit to an Environmental Engineering LaboratoryGreen Building or Water Treatment Plant
Waste water treatment Plant; ought to be Followedruerstanding of process and its brief documiemtat

01;

or

Course OutcomesAt the end of the course, students will be able to:

» CO1: Understand the principles of ecology and emvirental issues that apply to air, land, and wate
issues on a global scale,

» CO2: Develop critical thinking and/or observatidills, and apply them to the  analysis of a peab
or question related to the environment.

e CO3: Demonstrate ecology knowledge of a compleaticiship between biotic and abiotic compone

e CO4: Apply their ecological knowledge to illustrated graph a problem and describe the realitids th
managers face when dealing with complex issues.

r

nts.
a

Question paper pattern:
* The Question paper will have 100 objective question
» Each question will be for 01 marks
» Student will have to answer all the questions iIIOWMR Sheet.
» The Duration of Exam will be 2 hours.

SI. No. Title of the Book Name of the Name of the Publisher Edition and
Author/s Year
Textbook/s
1 Environmental Studies Benny Joseph | Tata Mc Graw — Hill. 2"Edition, 2012
2. Environmental Studies S M Prakash Pristine Publishing House3“Edition 2018
Mangalore
3 Environmental Studies — | R Rajagopalan Oxford Publisher 2005
From Crisis to Cure
Reference Books
1 Principals of Environmental Raman SivakunI‘a(Bengage learning, "Edition, 2005




Science and Engineering

Singapur.

Environmental Science —
working with the Earth

G.Tyler Miller Jr.

Thomson Brooks /Cole,

11™Edition, 2006

Text Book of Environmental
and Ecology

Pratiba Sing,
Anoop Singh&
Piyush Malaviya

Acme Learning Pvt. Ltd.
New Delhi.

1°'Edition




VI SEMESTER DETAILED SYLLABUS

B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
CONTROL SYSTEMS (Core Subject)
Caurse Code 18EE61 CIE Marks 40
Number of Lecture Hours/Week (L:T  [3:2:C SEE Marks 6C
Credits 04 Exam Hours |03

Course Leerning Objectives:

» To define a control s{an

» To explain the necessity of feedback and typeseadifack control st@sns.

* Tointroduce the concept of transfer function asdpplication the modeling of linear
sygems.

* To demonstrate mathematical modeling of contrdksys.

» To obtain transfer function of systems through lbidi@gram manipulation anddudion

* To use Mason’s gain formula for finding transfendtion of a sy&m

» To discuss transient and steady state time resmbrezssimplecontrd sygem.

» To discuss the stability of linear time invariagstems and Routh-Hurwitxziterion

» Toinvestigate the trajectories of the roots of¢haracteristic equation when a system param
iS varied.

* To conduct the control system analysis in the feeqy donain.

» To discuss stability analysis using Bodetplo

* To determine the controller or compensator configan and parameter values relative to how
is
Module-1

Introduction to Contral Systems: Intraduction, classification of contraol systems.

Mathematical models of physical systemsModelling of mechanical system elementdectica
systems, Analogous systems, Transfer function, I&imgput single output systems, Procedure
deriving transfer functions, servomotors, synchges, trains. §

M odule-2
Block Diagram: Block diagram of a closed loop system, proceduralfawing block diagram and blig
diagram reduction to find transfer function.
Signal Flow Graphs: Construction ofsignal flow graphs, basic properties of signal flgkaph, sign
flow graph algebra, construction of signal flow gheor control system<d®®
M odule-3
Time Domain Analysis: Standard test signals, time response of first osystems, time responseg
second order systems, steady state errors andcerstants, types of control systems.
Routh Stability Criterion: BIBO stability, Necessary conditions for stabiliouth stability criteriof
difficulties in formulation of Routh table, applitan of Rath stability criterion to linear feedbg
systems, relative stability analy®s.
M odule-4
Root locus Technique: Introduction, root locus concepts, construction robt loci, rules for th
construction of root locus.
Frequency Response AnalysisCo-relation between time and frequency respongad-order systern
only.
Bode Plots:Basic factors G(iw)/H(jw), General procedure fonstucting bode plots, computation
gain margin and phase marg®

eter

Vit

fo

M odule-5

Nyquist plat: Principle of argument, Nyquist stability criterion, ass«essment of relative stability using
Nyquistcriterion.
Design of Control Systemsintroduction, Design with the PD Controller, Desigith the P Controlle
Design with the PID Controller, Design with Phassat Controller, Design with Phaskag Controllef

Design with Lea-Lag Controller®




Course Outcome: At the end of the course the student will be abi

» Analyze and model electrical and mechanical systsimg analogous.

» Formulate transfer functions using block diagram signal flow graphs.

* Analyze the stability of control system, ability tetermine transient and steady state
response.

* lllustrate the performance of a given system inetiand frequency domains, stability ana
using Root locus and Bode plots.

» Discuss stability analysis using Nyquist plots, iDescontroller and compensator for a gi
specification®

Question paper pattern:
» The question paper will have ten qgliess.
Each full question is for 20 arks.

e There will be 2 full questions (with a maximum dfrée sub questions in one full
guestion) fromead modué.

* Each full question with sub questions will coves ttontents under a moeul
* Students Wl hawetoanswer 5 full quesions, &lecting ore full quesion fromeadt moduk. =

Text Book
1 ‘ Control Systems Anand Kumar PHI 2"UEdition,2C14
Reference Books
1 | Autometic Contral Systems | Farid Golnaraghi, Wiley 9 Editian,2C10
BenjaminC. Kuo
2 | Contral System Engineering | NarmanS. Nise Wiley 4 Edition,2C04
3 | Modern Contral Systems Richard C Dorfetal Pearson 11 Edition,2008
4 | Contral Systems, Frincipleg M. Gopal McGawHil | 4 Edition,2C12
and
5 | Contral Systems Engineering | S. Salivahananet al Pearson 1 Edition,2C15




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
POWER SYSTEM ANALYSIS — 1 (Core Subject)
Course Code 18EE6?2 CIE Marks 4
Number of Lecture Hours/We (L:T:P) [3:2:C SEE Marks 6
Credits 04 Exam Hours 0

Course Learning Objectives:

* Tointroduce the per unit system and explain itsaathges andompuation.

» To explain the concept of one line diagram anérif@ementation in prdbems.

* To explain the necessity and conduction of shioctit andysis.

* To explain analysis of three phase symmetricalt§aoh synchronous machine and simple ggow
sydems.

» Todiscuss selection of circuitdaker.

* To explain symmetrical components, their advantagesl the calculation of symmetrica
components of voltages and currents in un-balatioed phaseircuits.

* To explain the concept of sequence impedance amhilysis in three phase unbalanmedlits.

» To explain the concept of sequence networks andeseg impedances of an unloadedchyonaug
generator, transformers and transmisgioes.

e To explain the analysis of synchronous machine aimdple power systems for diffar
unsymnetrical faults using symmetricalomporents.

* To discuss the dynamics of synchronous machine dertle the power angle equation far
synchronous madine.

» Discuss stability and types of stability for a powgstem and the equal area criterion for the
evaluation of stability of a isnplesysem. ®

D

M odule-1

Representation of Power System Components: Introduction, Single-phase Representation of
Balanced Three Phase Networks, One-Line Diagramirapddance or Reactance Diagram, Peit (IPL)
System, Steady State Model of Synchronous MachiPmyer Transformer, Transmission Efectical
Power, Representation of Lcads. ®

M odule-2

Symmetrical Fault Analysis: Introduction, Transient on a Transmission Line,S@rcuit of ¢
Synchronous Machine(On No Load), Short Circuit dfaaded Synchronous Machine, lllustrative sir
examples on power systems. Selection of CircuégRers.®

Module-3

Symmetrical Components: Introduction, Symmetrical Component Transformation, Fhase Shift in
Star-Delta Transformers, Sequence Impedances ofsmiasion Lines, Sequence Impedances|
Sequence Network of Power System, Sequence Impeslcened Networks of Synchronousatfine,
Sequence Impedances of Transmission Lines, Sequemmedances and Networks of Transfersp
Construction of Sequence Networks of a Power Sys®fem

M odule-4

Unsymmetrical Fault Analysis: Introduction, Symmetricel Component Analysis of Unsymmeitricel
Faults, Single Line-To-Ground (LG) Fault, Line-Tik (LL) Fault, Double Line-To-Ground (LLG)

Fault, Open Conductoraklts. ®




M odule-5 |

Power System Stability: Introduction, Dynamics of a Synchronous MachineyvRev of Power Ang
Equation, Simple Systems, Steady Statdabity, Trandent Sability, Equa Area Criterion, Facibrg
Affecting Trangent Sability, Multi machine stability studies, classical repgntationm

Course Outcome:At the end of the course the stucent will be able to:
* Model the power system components & construct périmpedance diagram of power system.

* Analyze three phase symmetrical faults on powetesys

» Compute unbalanced phasors in terms of sequenceormnts and vice versalso develg
sequence networks.

« Analyze various unsymmetrical faults on power syste
« Examine dynamics of synchronous machine and daterthie power system stabilitm

Question paper pattern:
» The question paper will have ten gliless.
» Each full question is for 20 arks.
» There will be 2 full questions (with a maximumtbfee sub questions in one full question)
from ead modué.
* Each full question with sub questions will covez tontents under a moeul
*  Students Wl hawetoanswer 5 full quesions, glectng ore full quesion fromead modué. =

Text Book

1. Elements of Power System William D. Stevensondr| McGraw Hill 4 Edition, 1982
Reference Books

1 Moadern FPower System D. P. Kothari McGraw Hill 4 Edition, 2011
2 Power System Analysis and Design| J.Duncen Glover et al | Cengage 4 Edition, 2008

3 Power System Analysis Hadi Sadat McGraw Hill 15t Edition, 2002




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
DIGITAL SIGNAL PROCESSING (Core Subject)
Caourse Cade 18EE63 CIE Marks 4C
Number of Lecture Hours/We(L:T:P) |3:2:C SEE Marks 6C
Credits 04 Exam Hours 03

Course Learning Objectives
* To define Discrete Fourier transform and its prapsr
* To evaluate DFT of various signals using propemf3~T.
» To explain different linear filteringechniques

* To explain the evaluation of DFT and inverse DFihgdgast and efficienalgorithms

e To discuss impulse invariant transformation, b#ingransformation techniques artbeir
propeties.

» To design infinite impulse response Butterwdlitjital filters using impulse invariant and
bili nea transformatiortechniques.

» To design infinite impulse response Chebyshewad filters using impulse invariant and

bili nea transformatiortechniques.

To discuss direct, cascade, parallel and laddenadstof realizing a digital IIRlter.

To discuss window functions used for the desigrlBffilters.

To discuss windowing technique of designing Hitier.

To discuss frequency sampling technique of desgRiR filter.

» Todiscuss direct, cascade and linear phase foreabzing a digital FIR filter.m

M odule-1

Discrete Fourier Transfarms: Definitions, properties-linearity, <hift, symmetry Properties- circular
convolution — periodic convolution, use of tabukarays, circular arrays, Stock ham's methtidea
convolution — two finite duration sequence, ondtdin& one infinite duration, overlap add aneve
methods ®

M odule-2

Fast Fourier Transforms Algorithms: Introduction, decimation in time algorithm, first
decomposition, number of computations, continuata@ndecomposition, number of ntiplications
computational efficiency, decimation in frequentyoaithms, Inverse radix —&gorithms. ®

M odule-3

Design of IIR Digital Filters: Introduction, impulse invariant transformation, bilineer
transformations, All pole analog filters- Baritvorth & Chebyshev filters, design of ki
Butterworth filter by impulse invariant transfornmat and bilinear transformation, dguercy
transformations. ®

Module-4

Design of Il R Digital Filters (Continued): Design of digital Chebyshev —type Ifilter by impulse
invariant transformation and bilinear transformatibrequencyransfornations.

Realization of IIR digital systems: direct form, cascade form and parallel form, Ladgeuctures far
equal degree pgnomial. ®

Design of FIR Digital Filters: Introduction, windowing, rectangular, madified rectangular.
Hamming, Hanning, Blackman window, design of FIRitdil filters by use of windows, Design of
FIR digital filters-frequency samplintgchniques.

Realization of FIR systemsdirect form, cascade form, linear phase fofm.

Course Outcome: At the end of the course the student will be &dile

» Apply DFT and IDFT to perform linear filtering tecigues on given sequences to determin
output.

. Apr?ly fast and efficient algorithms for computing-D and inverse DFT of a given sequence

» Design and realize infinite impulse response Butteth and Chebyshev digital filters usi
impulse invariant and bilinear transformation tdgoes.

» Developa digital IIR filter by direct, cascade, paralleldder and FIR filter by direct, cascade
linear phase methods of realization.

» Design and realize FIR filters by use of windowdtion and frequency sampling meth®&d.




Question paper pattern:

The question paper will have ten qgliless.

Each full question is for 20 arks.

There will be 2 full questions (with a maximum tfree sub questions in one full
guestion)fromeat moduk.

Each full question with sub questions will coves tontents under a mogdul

Students Wl hawe toanswer 5 full quesions, glectng ore full quesion fromead moduk. ®

Text Book

1 Introduction to Digital Signal Jhonny R. Jhonson Pearson 1°t Edition, 2016
Pracessng

Reference Books

1. Digital Signal Frocessing — Jhon G. Fraakis Pearson 4 Edition, 2C07.
Principles, Algorithms, and Dimitris G. Mandakis

2. | Digital Signal Frocessing A .NagocrKani McGraw Hill | 2MJ Edition, 2012

3 Digital Signal Processing Shaila D. Apte Wiley 2N4 Edition, 2009

4 Digital Signal Frocessing Ashok Amberdar Cengage 18U Edition, 2007

5 Digital Signal Frocessing Tarun Kumar Rawat | Oxford 1=t Edition, 2C15




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
INTRODUCTION TO NUCLEAR POWER ( PROFESSIONAL
ELECTIVE)
Course Code 18EE641 CIE Marks 40
Number of Lecture Has/Week(L:T:P) 3:2:( SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives

* To explain the fission process in nuclear mateaald how the nuclear reactors work dinel
basic components of nuclear reactors and thygies.

» Explanation about cooling of reactors, featuresaaflant, different types of coolants used in
the eactbrs and the losses afding.

» Discussion on loss of cooling accidents in difféneacbrs.

» Discussion on postulated severe accidents in wadeled reactors and other reactors and
cooling of reactor during removal and pessng.

* Discusson oncoding and dispoing the nudear waste and prospet of fuson energy in the
future. ®

Module-1

The Earth and Nuclear Power: Sources and Resources: Introduction, Ezrth’s Internal Heat

Generation, The Earth’s Energy Flow, The Fissiarc®ss, Thermal Energy Resoes.

How Reactors Work: Introduction, The Fission Process, Basic Componaft® Nuclear Racbr,
Thermal Reactors, Fast Reactors. m

M odule-2

Coaling Reactors: Introduction, General Fealures of a Reactor Coclant, Frinciples of Heat Transfer,
Gaseous Coolants, Liquid Coolants, Boiling {2ats.

Loss of Cooling:Introduction, The Electric Kettle, Pressurized-Wdkeactor, Bii ng-Wate
Reacbr, CANDU Reacbr, Gas-Coded Reacbrs, Sodium- Cded Fast Reacbr. B

M odule-3

L oss-of-Coaling Accidents: Introduction, Incidents in light Waier-Cocled Reactors, Heavy Waler-
Moderated Reactors, Gas-Cooled Reactors, LiquicdiM&boled Fast Bacbrs.®

M odule-4

Postulated Severe Accidents Introduction: Introduction, Fostulated Severe Accidents in Waler-
Cooled Reactors, Specific Phenomena relatndsévere Accidents, Severe Accidents tinero
Reactor Types, Fission Product Dispersion followGantainment &ilure.

Cooling during Fuel Removal and Processingintroduction, Refuelling, Spent Fuel Storaayel
Transport, Repracessing Plant. B

M odule-5

Cooling and Disposing of the Waste: Introduction, Classification of Waste Products, Fissaon
Products and Their Biological Significance, OptidasNuclear Waste Disposal, Long-Terrntosge and
Disposal of Spent Nuclear Fuel, Storage and Didpokdrission Products from dRrocessng Plants
Disposal of other Mteaials.

Fusion Energy -Prospect for the Futureintroduction, The Fusion Process, Confinement, @tirr
Tedhnical Postion, Cortlugons. ®




Course Outcome:
At the end of the course the student will be &tile
» Explain the fission process in nuclear materibésic components of nuclear reactors, typg
of nudea reactors and their working.
» List different types of coolants, their featurasd &ooling of eacbrs,
* Summarize loss of cooling accidents in differesatadrs.
» Discuss postulated severe accidents in reactorsamlthg of reactor during removal of s
fuel.
« Discuss cooling and disposing the nuclear wastepapgpect of fusion energy the future. m

Question paper pattern:
» The question paper will have ten qgliless.
Each full question is for 20 arks.

There will be 2 full questions (with a maximum bfée sub questions in one full question)
from ead modué.

* Each full question with sub questions will coves ttontents under a moeul
* Students Wl hawe toanswer 5 full quesions, lectng ore full quesion fromead modue. =

Text Book

1 Intraduction to Nucleer Fower Geoffrey F. Hewitt | Taylor & Francis| 15U Edition, 2000

Reference Books

1 Nuclear Reactor Engineering G.Vaidyanathan S.Chand 1%t Edition, 2013

2 Introduction to Nucleer Engineering | John R Lamarsh Pearson 30 Edition, 201¢€
Anthony J Baratta




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
ELECTRICAL ENGINEERING MATERIALS (Professional Elective)
Course Code 18EE64Z CIE Marks 4
Number of Lecture Hours/Wed TP(L:T:P)  |3:0:C SEE Marks 6
Credits 03 Exam Hours 0

Course Learning Objectives

 To impart the knowledge of conducting, dielectriicsulating and magnetic materials atiebin
applications.

* Toimpart the knowledge of superconducting matedaldtheir applications

Module-1

Introduction to Electrical and Electronic Materials: Impaortance of maserials, Classification of
electrical and electronic materials, Scope of elggt and electronic materials, Requirement
Engineering materials, Operational requirementglettrical and electronic materialSJassfication of
solids on the basis of energy gap, Produetsworking principle and materials, Types f
engineering materials, Levels of materiatructure. Spintronics and Spintronic atanials,
Ferromagnetic semiconductors, Left handedarals.

Conductors: Conductor materials, Factors affecting conductjvitiermal conductivity, Blatng effectof
current, Thermoelectric effect, Seebeck effect, nian effect, Wiedemann — Fratew and Lorer

relation, Froklems . ®
M odule-2

Conductive Materials and Applications: Mechanicelly processed forms of electricel maierials,
Types of conducting materials, Low resistivitmaterials, High resistivity materials, Cat
materials, Fusible materials, Filament materialarbGn as filamentary and brush materiahtéal
for conductors, cables, wires, solder, sheathirg saling.

Dielectrics: Introduction to dielectric materials, classfion of dielectric materials, i€ectic
constant, Dielectric strength and Dielectrioss. Polarization, Mechanisms of Igp@ation,
Comparison of different polarization prages Factors —affecting  polarization,  S@oebus
polarization, Behavior of polarization under impuland frequency switching, Decay and lduip o
polarization under ac field, Complex dielecttandant. ®

Module-3

Insulating Materials: Insulating materials and applications — Ceramic, Mice, Forcelain, Glass,
Micanite and Glass bonded mica. Polymeric eni@s — Bakelite, Polyethylene. Naturahd
synthetic rubber. Paper. Choice of solid lasug material for different applications, iquid
insulating materials — Requirements, Transformér Bibble theory, Aging of minerahsubting oils.
Gaseous insulating Materials — Air, Nitrogeradum.

Magnetic Materials: Origin of permanent magnetic dipole, Magnetic termibgy, Relation btween
relative permeability and magnetic susceptibiliGlassification of magnetic materials,iaagnetic,
Paramagnetism,  Ferromagnetism,  Antiferromégme and the corresponding atmials.
Ferrimagnetism and ferrites — properties and agiitios, Soft and hard ferrites. Cut@npeiature, Laws
of magnetic materials. Magnetization curve, Iniiad maximum permeability. Hysesis

loopandloss, Eddyurrent loss. ®

M odule-4

Magnetic M ateri als (continued): Types of megnelic materials, Soft and hard magnetic malerials, High
energy magnetic materials, Commercial grade saftrand magnetic ateials.

Superconductive  Materials: Concept of superconductors, Meaning ohenpmenon f
superconductivity, Properties of superconductoype$ of superconductors, Critical magneigdf

M odule-4 |

Sugerconductive Materials (continued):and critical tenperature, Effects of Isotopic mess on
critical temperature, Silsbee rule, Depth pafnetration and coherence length. Ideal amadd H
superconductors, Mechanism of super conducti@mdon’s theory for Type | supmEmdudors, GLAG
theory for Type | superconductors, BCS theory, Aggions and limitations. Applications of high

temperature superconductors, Superconducting sdkeand magnets, MRI for edical diagnodics. ®

M odule-5

of



Plastics: Introduction, Thermoplastics, Rubbers, Thermaosets, DC and AC properties, Mechanical
properties and processing obglc.

Materials for Opto — Electronic Devices:Introduction, Optical phenomena, Reflectiorefraction,
Transmittivity, Scattering, Optical absorption, ©pt properties of hon-metals, Optical propertiés o
metals, Optical properties of semiconductors, @ptroperties of insulators. Luminescence, Opto —
Electronic devces, Phaocondudivity, Phdocondudivecell. =

Course Outcome: At the end of the course the student will be able ta:

» Discuss electrical and electronics materials, thgiortance, classification and operational
requirement

» Discuss conducting, dielectric, insulating and neignmaterials used in engineering, their
properties andlassfication.

» Explain the phenomenon superconductivity, supedgoting materials and theapplicationin
engineging.

» Explain the plastic and its properti@sdapplications

Question paper pattern:
* The question paper will have ten quess.
» Each full question is for 20 arks.
» There will be 2 full questions (with a maximum bfd¢e sub questions in one full question)
from ead modué.
* Each full question with sub questions will coves ttontents under a moeul
* Students Wl hawetoanswer 5 full quesions, €lecting ore full quesion fromead modue. =

Text Book

1 Advanced Electrical and Elecronics | K.M. Gupta Wiley First Edition, 201¢
Materials; Processes and Nishu Gupa

Reference Books
Elecronic Engineering Maierials R.K. Shukla McGraw Hill | 201z

1 Archana 81gh

2 Elecrrical Froperties of Maierials L Solymer et al Oxford ot Edition, 2014

3 Electrical Encineering Materials A.J. Dekker Pearson 201¢

4 Principle of Elecronic Malerialsand| S.O. Kasap McGraw Hill | 3™ Edition
Devices 2010




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
COMPUTER AIDED ELECTRICAL DRAWING (PROFESSIONAL
Course Code 18EE64: CIE Marks 4C
Number of Lecture Hours/We(L:T:P) 3:0:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives
e Todiscuss the terminology of DC and AC armatuirekugs.

* Todiscuss design and procedure to draw arma_tl_néimgbdiagrams for DC and ACathines.
. Tobdlscuss the substation equipment, their locdtian substation and development of a layou
subgation.

parts.

the design data, skehes. ®
Suitable CAD software can be used for drawings
PART - A

Module-1

Winding Diagrams:

(a) Developed Winding Diagrams of D.C. Machirtgisnplex Double Layer Lap and & Windings.

(b) Developed Winding Diagrams of A.C adhines:

(c)Integral and Fractional Slot Double Layer ThRkese Lap and Waveikdings.

(d) Single Layer Windings — Un-Bifurcated 2 andli@r Windings, Mush Windings, Bifurcated 3
Tier Windings.®

M odule-2

Single Line Diagrams: Single Line Diagrams of Generating Stations and Substations Covering
Incoming Circuits, Outgoing Circuits, Busbar Arramgents (Single, Sectionalised Single, Mamd
Transfer, Double Bus Double Breaker, Sectionalifemible Bus, One and a Half Circuit ke
Arrangement, Ring Main),Power Transformers, Cir@&rieakers, Isators, Earthing Switches, Instrume
Transformers, Surge or Lightning Arresters, Comroation Devices (Pog- Line Carrier) and Line Bp

| .
PART - B

M odule-3

Electrical Machine Assembly Drawings Using Design Data, Sketches or Both:

Transformers - Sectional Views Of Single And Three Phase Core And Shell Type Transformers. ®
Module-4

Electrical Machine Assembly Drawings Using Design Data, Sketches or Both:

D.C. Machine - Sectional Views of Yoke with Pol@smature and Commutator deatpsiraely. ®

M odule-5
Electrical Machine Assembly Drawings Using Design Data, Sketches or Bath:
Alternator — Sectional Views of Stalor and Rctor dealt separately. ®
Course Outcome: At the end of the course the student will be atile
e Develop armature winding diagram for DC and AC nilae$
« Develop a Single Line Diagram of Generating iSitet and substation using the standard sym
« Construct sectional views of core and shell typassformers using the design data

» Construct sectional views of assembled DC and AChmnea and thei parts using the design dats

e To discuss different sectional views of transforen&C machine, its parts and alternator &ad

t fo

* To explain development of sectional views of Transiers, DC machine and alternators using

nt

bols.

the sketchem




Question paper pattern:

Each part is for 50 anks.
Part A is for Modules 1 and 2.

The question paper will have two parts, PART — A BART — B.

haveto answer any one of them. The marks prescrib28.
* Question 3 of PART — A covering module 2 is compus The marks prescribed is 15.

 Part Bis for Modules 3, 4 and 5.

Questions 1 and 2 of PART - A will be only on B4hdings or only on AC windings. Students

* Questions 4 and 5 will cover any two modules ofioles 3, 4 and 5. Students have to answer
any one of them. The marks prescribed is¥0.

Reference Bocks

1 A course in Electrical Machine design

A. K. Sawhney

DhanpatRai

6! Edition, 2013

2 Electical Engineering Drawing

K. L. Narang

Satya Prakashan

201¢




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
EMBEDDED SYSTEMS (PROFESSIONAL ELECTIVE)
Course Code 18EE€44 CIE Marks 40
Number of Lectre Hours/Weel 3:0:C SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives
¢ To understand the concepts of Embedded systemdesiyas ROM variants, RAM, SOC
* To learn the technological aspects of Embedde@systich as signal conditioning, Sample &
Hold.
* To understand the design trade offs.
e To study about the software aspects of Embedde€ersys

Module-1

Concept of Embedded System Design: Comporents, classification, skills required. Embedded Micro
controller cores: Architecture of 6808 and 6811bEdded Memories ROMariants,RAM. ®T3
and R3

M odule-2

Technological Aspects of Embedded System: Applications of embedded system: Examplds o
Embedded systems SOC for beodescanner. Interfacing between analog afidital blocks,
Signal conditioning, digital signal processin@AC & ADC interfacing, Sample &hold,

multiplexer interface Internal ADC interfacingxgluding 6805 & 6812)8T1

M odule-3

Dedgn Trade Offs Due to Process Incompatibility, Thermal Considerations: Data
Acquisition Systemand Signal conditioning using DSP . Issues in embeddastem design. Design

challenge, design technology, trade offs. Thermal considerations. ®
R1 and Internet Sources
Module-4

Software aspects of Embedded System®eal time programming Languages, operataygtems
Programming concepts and embedded programming RoGnd Robin, Round Robin withterrupts
function queue-scheduling architecture. T3 and Rz

M odule-5

Subsystem interfacing: With extemal systems user interfacing, Seiial 1/0 devices, Parallel part
interfacesinput switches, Key boards and Memanyerfacing.®T1

Course Outcome: At the end of the course the studen will be able to:
* |dentify the Embedded system components.

* Apply technological aspects to various interfaciitp devices.

» Elaborate various design tradeoffs.

* Apply software aspects and programming concetetdesign of Embedded System.
» Explain how to interface subsystems with exterystesns.®

Question paper pattern:
* The question paper will have ten gtiess.
* Each full question is for 20 aks.
e There will be 2 full questions (with a maximum bfd¢e sub questions in one full
question) fromead moduk.
* Each full question with sub questions will coves ttontents under a moeaul
*  Students Wl hawetoanswer 5 full quesions, glecthg ore full quesion fromeadt moduk. ®

Text Books:
1 | Embedded Microcomputer Valvano, JW Cengage 2'™ Edition 5
systems: Real time interfacing Leaning, Indian

2 | The Art of Designing Embedde: Jack, Newness
systems- Ganssle,




3 | Embedded System, Raj Kamal TMH nd iy
Architecture, Programming and ' 2~ Edition

Reference Books:

1 | A Unifiec Hardware/Software Frenk Vahid/Tony Wiley student 2002

Introduction Givargis edition

2 | Motorola and Intel Manuals

3 | Embedec Software Premiet Simon David Addison Wessly | 200(C




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
OBJECT ORIENTED PROGRAMMING USING C++ (PROFESSIONAL ELECTIVE)
Subject Code 18EE64 CIE Marks 4C
Number of Lecture Hours/We(L:T:P) 03 SEE Marks 6C
Credits 4C Exam Hours 03

Course Learning Objectives:
This course will enable students to:
» Define Encapsulation, Inheritance and Polymorphism.
» Solve the problem with object oriented approach.
» Analyze the problem statement and build objectnbeie system model.
» Describe the characters and behavior of the objeatomprise a system.
» Explain function overloading, operator overloadamg virtual functions.
Discuss the advantages of object oriented progragpmier procedure oriented programmi

Module-1

Beginning with C++ and its Features

What isC++?, Applications and structure of C++ programifédent Data types, Variables, Differ
Operators, expressions, operator overloading anttaastructures in C++ ® (Topics from Ch2,3 o
T1).

M odule-2

Functions, Classes and Objects:
Functions,Inline function, function overloading, friend andtual functions, Specifying a class,
program with a class, arrays within a class, menatigcation to objects, array of objects, meml
pointers to members and member functiangSelected Topics from Chap-4,5 of T1).

M odule-3

Constructors, Destructors and Operator Overloading Constructors, Multiple constructors in a cl
Copy constructor, Dynamic constructor, Destructbesfining operator overloading, Overloading U

and binary operators, Manipulation of strings usipgrator<m (Selected topics from Chap-6, 7 of T1).

Module-4

Inheritance, Pointers, Virtual Functions, Polymorphism:
Derived Classes, Single, multilevel, multiple intence, Pointers to objects and derived classes
pointer, Virtual and pure virtual functions (Sekttopics from Chap-8,9 of Text).

Streams and Working with Files:

C++ streams and stream classes, formatted andmaetted I/O operations, Output with manipulal
Classes for file stream operations, opening ansirgioa file, EOF (Selected topics from Chap; 11 o
Text).

Course Outcome: At the end of the course the student will be able to:

*  Explain the basics of Object Oriented Programmimgcepts.

*  Apply the object initialization and destroy conceping constructors and destructors.

e Apply the concept of polymorphism to implement cdmpime polymorphism in programs
using overloading methods and operators.

«  Utilize the concept of inheritance to reduce thgta of code and evaluate the usefulness.

e Apply the concept of run time polymorphism by usingual functions, overriding functions g
abstract class in programs.

e Utilize I/0O operations and file streams in programns

Question paper pattern:
» The question paper will have ten qgliless.
Each full question is for 20 arks.
There will be 2 full questions (with a maximum bfée sub questions in one full question)
from ead modué.
Each full question with sub questions will coves tontents under a modul
* Students Wl hawetoanswer 5 full quesions, glectng ore full quesion fromead moduk. =

~—



Text Bocks

1 ObjectOriented Programmir E.Balaguruswamy TMH 6th Edition,
with C++ TMH 2013
Reference Books
1 | ObjectOriented Programmir Robert Lafor Galgotia 201(
with C++ publication
2 | ObjectOriented Programmin Sourav Sahe Oxford 200¢
with C++ University




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VI

CONTROL SYSTEM LABORATORY

Course Code 18EEL66 CIE Marks 40
Number of Pacica HousWeek(L:T:P) 0:2:2 SEE Maks 60
Credits 02 Exan Hours 03

Course Learning Objectives:

To determine the time and frequency domain repoé@sgiven second order system using
sottware package or discretomporents.

To design and analyze Lead, Lag and Lag — Lead ensgtors for given spiications.

To draw the performance characteristics of ac a@@ds€rvomotors and synchro-transmitter
receiver pa.

To study the DC position & feedback control systemd to study the effect of P, PI, PD and
PID controller and Lead compensator on the stqporese of the syam.

To write a script files to plot root locus, bodeotplto study the stability of the systeming a

Sl Experiments
NO
1 | Experiment to draw the speed torque characteristics of (i) AC servo matar (ii) DC servo maotor
2 | Experiment to draw synchro pair characteristics
3 | Experiment to determine frequency response of a secand order system
4 | (a) To design a passdve RC lead compensating network for the given specifications, viz, the
maximum
phase lead and the frequency at which it accurs and to oktain the frequency response.
5 | (a) To design a passive RC lag compensating network for the given spedifications, viz, the
maximum phaslag and the frequency at which it occurs and taiokihe fequercy respong.
(b) To determine experimentally the transfer fumttof the lagcompensating retwork
6 | Experiment to draw the frequency response characteristics of the lag — lead compensator
networkand determination of its transfer fction.
7 | Tostudya second order system and verify the effect of (a) P, (b) Pl, (c) PD and (d) PID controller on
the step response.
8 |(@ Tosimulate atypical second order system and determine step response and evaluale time
response spifications.
(b) To evaluate the effect of adding poles andszeon time response of second ordetesys
(c) To evaluate the effect of pole location tabidity
9 (@ Tosimulate a D.C. Position contral system and oktain its step response.
(b) To verify the effect of input waveform, loopig and system type on steady steateors.
(c) To perform trade-off study for leadmpenator.
(d) To design PI controller and study its effatisteady staterror.
1C (@ Toexamine the relationship between open-locp frequency response and stahility, open-locp
frequency and closed loop transient respons
(b) To study the effect of open loop gain on tramisresponse of closed loop system using
roct locus.
11 (@) To study the effect of open locp pales and zeras on roct lacus contour
(b) Comparative study of Bode, Nyquist and rooufowith respect taability.
Note:
S Descriptin Experiment number
1 |Perform experiments using suitable components/eggmp's 1&2
2  |Perform experiments using suitable components/etgig's anc 3,4,5,6 and
verify the results using standard simulation pael
3 |Perform simulation only ling standard packa 8,9,10and 1




Course Outcome: At the end of the course the student will be atile

» Utilize software package and discrete componentsissessing the time and frequency
domain response afgiven second order ggsn.

» Design, analyze and simulate Lead, Lag and Lag adlLeompensators for given
speifications.

» Determine the performance characteristics of ac@dervomotors and synchro-transmitter
recever pair used in control dgsns.

* Simulate the DC position and feedback control sydte study the effect of P, PI, PD and
PID controller and Lead compensator on the step response sfdem.

» Develop a script files to plot Root locus, Bodet@ad Nyquist plot to study the stability of

Conduct of Practical Examination:

1. All laboratory experiments are to be includedpf@cticalexamination.

2. Breakup of marks and the instructions printethencover page of answer script to be strictlyeaeti
bythe examiners.

3. Students can pick one experiment from the quesiot prepared by tlezamners.

4. Change ofxpeliment isallowed oy onceand 15% Marks allotted to the pracedure partto be made

zgo. ®




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based
Education (OBE) SEMESTER -VI

DIGITAL SIGNAL PROCESSING LABORATORY

Course Code 18EEL67 CIE Marks 40
Number of Pacica HousWeek(L:T:P) 0:2:2 SEE Marks 60
Credits 02 Examr Hours 03

Course Learning Objectives:

To explain the use of MATLAB/Scilab/Python softwareevaluating the DFT and IDFT of
given squerce
To verify the convolution property dfieDFT

To design and implementation of IIR and FIR filtémsgiven frequercy speifications.
To realizellR and FIR flters.
To help the students in developing software <kills. ®

SI.N

0 Experiments

Verification of Sanpling Theorem bcth in time and frequency domains

Evaluation of impul<e response of a system

To perform linear convalution of given sequences

To perform circular convolution of given sequences using (a) the convolution summation formulg

(b)

Computation of N — paint DFT and to plot the megnitude and phase spectrum.

Lineer and circular convalution by DFT and IDFT method.

Solution of a civen difference equation.

Calculation of DFT and IDFT by FFT

| 00| | O U1 BIWIN -

Design and implementation of IIR filters to meet given specification (Low pass, high pass,
band pass and band rejettefs)

[EnY
o

Design and implementation of FIR filters to meet given specification (Low pass, high pass,
band pass and band reject filters) using differéntiow furctions

[E
=

Design and implementation of FIR filters to meet given specification (Low pass, high pass,
band pass and band reject filters) using frequsaayplingtechnique.

12

Realization of IR and FIR filters

Course Outcome:
At the end of the course the student will be able

Explain physical interpretation of sampling theorientime and fequercy donains.
Evaluate the impulse response of desys

Perform convolution of given sequences to evaltieaesponse of a dgm.

Compute DFT and IDFT of a given sequence usindésec definition and/or fastethods.
Provide a solution for a given differeneguation.

Design and implement IIR and FliRérs. ™

Conduct of Practical Examination:
1. All laboratory experiments are to be includedpf@acticalexamination.
2. Breakup of marks and the instructions printethencover page of answer script to be strictlyeaed by

the

examners.

3. Students can pick one experiment from the quesiot prepared by tlegamners.

4. Change ofxpeliment isallowed orly onceand 15% Mirks allotted to the pracedure partto ke made
zeo. m




VIl SEMESTER DETAILED SYLLABUS

B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VII

POWER SYSTEM ANALYSIS - 2(Core Course)

Course Code 18EE71 CIE Marks 40
Number of Lecture Hours/Wet 2:2:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives

* To explain formulation of network models and bumathnce matrix for solving loaddw
prodems.

« To discuss optimal operation of generators on eébbusnd optimum generatioghgduing.

« To explain symmetrical fault analysis and algoritfomshort circuit studies.

« To explain formulation of bus impedance matrix floe use in short circuit studies on gow
sygems.

* To explain numerical solution of swing equationrfarlti-machine &bility

M odule-1

Network Topology: Introduction and basic definitions of Elementgrgph theory Tree, cut-set, loop
analysis. Formation of Incidence Matrices. Pringitietwork- Impedance form and admittance form,

Formation of Y Bus by Singular Transformation,by Inspection Method. lllustrative exampl®sr1 2

M odule-2

Load Flow Studies: Introduction, Classification of buses. Power floguation, (perating Constrain
Data for Load flow, Gauss Seidal iterative metHdstrative exampled® 71, R1
Module-3
Load Flow Studies(continued)NewtonRaphson method derivation in Polar form, Fast delenliloa
flow method, Flow charts of LFS methods. Comparisb Load Flow Methods lllustrative examples
T1,R1
Module-4
Economic Operation of Power Systen Introduction and Performance curves Economic geio®
scheduling neglecting losses and generator limitsmBmic generation scheduling inclugigenerator limif
and neglecting losses Economic dispatch includnagsimission losses Derivation of transmission
formula. lllustrative examples.T1
Unit Commitment: Introduction, Constraints and unit commitment dolutby prior list method ar
dynamic forward DP approach (Flow chart and Aldomtonly). = T3




M odule-5

Symmetrical Fault Analysis: Z Bus Formulation by Step by step building algomthwithout mutug
coupling between the elements by addition of lamd addition of branch. lllustrative exampkdus
Algorithm for Short Circuit Studies excluding nurioed. T1

Power System Stability:Numerical Solution of Swing Equation by Point byirRanethod and Runge Ku
Method. Illustrative example®. T1

Course Outcome: At the end of the course the student will be able to:
. Formulate network matrices and models for solvoagiflow problems.
. Perform steady state power flow analysis of powstess using numerical iterative techniques!.
. Solve issues of economic load dispatch and uningibment problems.
. Analyze short circuit faults in power system netkgousing bus impedance matrix.
. Apply Point by Point method and Runge Kutta Methmdolve Swing Equatiorm

Question paper pattern:

* The question paper will have ten quiess.

e Each full question is for 20 arks.

*  There will be 2 full questions (with a maximurintioree sub questions in one full question)
from ead moduk.

*  Each full question with sub questions will covee tontents under a moeul

*  Sudents wl hawtoanswer 5 full quesions, ®lectng ore full quesion fromead modué. ®
Module 1 Yg,s Matrix size limited to 3X3 foillustrative examples.
Module 2 NR Method limited to 3 bus system with deeation forillustrative examples.

Text Books
1 | Modern Power System Analysis  |D P Kothari, | J McGraw Hill | 4™ Edition, 2011
Nagratt
2 | Computer Methods in Power Glenn W. Stagg Scientific 1% Edition, 201¢
Systems Aalysis Ahmed H Ei - Aliad | International
Pvt. Ltd
3 (P:ovrvter IGeneratlon Operation and | Allen J Wood etal Wiley 2" Edition,201€
onrol

Reference Books

1 Computer Techniques in Fower M.A. Pai McGraw Hill | 2" Edition, 2012
System Amlysis

2 Power System Analysis Hadi Saedat McGraw Hill | 2ncEdition, 2002




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VII

POWER SYSTEM PROTECTION (Core Subject)

Course Code 18EE72 CIE Marks 40
Number of Lecture Hours/We¢(L:T:P) 3:0:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives

» Todiscuss performance of protective relays, coraptsof protection schenaad relay
terminology.

e To explain relay construction and operating giptes.

e To explain Over current protection using electronm@ig and static relays and Over current
protective schemes.

» Todiscuss types of electromagnetic and statiauics relays, effect of arc resistance, power
swings,linelength and source impedance on performance @hderelays.

e Todiscuss pilot protection; wire pilot relayingdacarrier pilot elaying.

e Todiscuss construction, operating principles aerdiopmance of various differential
relays for differential preection.

e Todiscuss protection of generators, motors, Taansr and Bus Zone
Protection.

* To explain the principle of circuit interruption culifferent types of circuit
breders.

* To describe the construction and operating priecgfldifferent types of fuses and to
givethe definitions of different terminologies related tfuae.

e Todiscuss protection Against Over voltages andI@sdated Substation (GISM.

Module-1

Introduction to Power System Protection: Need for protective schemes, Nalure and Cause of
Faults, Types of Fault, Effects of Faults, FaulatiStics, Zones of Protection, Primary anddRip
Protection, Essential Qualities of Protection, &fenfince of Protective Relaying, Classification
Protective Relays, Automatic Reclosing, Currentn§farmers for protection, Voltage arsfornmers for
Praection.

Relay Construction and Operating Principles: Introduction, Electromechanical Relaysati®
Relays — Merits and Demerits of Statielaygs, Numerical Relays, Comparisoetweea
Electromechanical Relays and Numericaldgs.

Overcurrent Protection: Introduction, Time — current Characteristics, Catr8etting, Tme Setting. ®

M odule-2

Overcurrent Protection (continued):Overcurrent Fratedive Schemes, Reverse Power ar
Directional Relay, Protection of Parallel Feedétstection of Ring Mains, Earth Fault and Rhaault
Protection, Combined Earth Fault and Phase Faole&ive Scheme, Phase Fault tBotive Scheme,
Directional Earth Fault Relay, Static Overcurreetdys, Numerical Overcurrentefys.

Distance Protection: Introduction, Impedance Relay, Reactance Relsi)o Relay, Angl
Impedance Relay, Effect of Arc Resistance tbe Performance of Distance Relays, ReacH
Distance Relays. Effect of Power Surges(Power Ssyirap Performance of Distance Relays,eEifof
Line Length and Source Impedance on PerformanbésainceRelays.®

M odule-3

Pilat Relaying Schemes: Introduction, Wire Filat Fratection, Carrier Current Frotection

Differential Protection: Introduction, Differential Relays, Simple Differéal Protection, Brcentage o
Biased Differential Relay, Differential Protiect of 3 Phase Circuits, Balanced (Opddd/oltage
Differential Praection.

Rotating Machines Protection: Introduction, Protection of éerators.

Transformer and Buszone Protection:Introduction, Transformer Protection, Buszonet&tion, Frame

Leakage Priection. ®

of



M odule-4

Circuit Breakers: Introduction, Fault Cleering Time of a Circuit Breaker, Arc Voltage, Arc
Interruption, Restriking Voltage and Recovery VgiaCurrent Chopping, Interruption of Cajteve
Current, Classification of Circuit Breakers, AiBreak Circuit Breakers, Oil Circuit Breakers, AiBlast
Circuit Breakers, S5-Circuit Breakers, Vacuum Circuit Breakers, High tdge Direct Cumnt Circuit
Bre&kers, Rating of Circuit Bre&ers, Testing of Circuit Bredkers. =

Module-5

Fuses: Introductions, Definitions, Fuse Characteristics, Types of Fuses, Applicetions of HRC Fuses,
Selection of Fuses,iBcrimination.

Protection against OvervoltagesCauses of Overvoltages, Lightning phenomena, Waap& of Voltag
due to Lightning, Over Voltage due to Lightning, ydbnograph and Magneticink, Protection o

Direct Strokes, Protection against Travelling WaJesulation Coordination, &ic Impulse Insulatio
Level (BIL).

Modern Trends in Power System Protectionintroduction, gas insulated suégon/switchgear

(GlS). =

f

Transmission Lines against Direct Lightning StrokBsotection of Stations and Sub — Stations from

N

Course Outcome: At the end of the course the student will be atile

» Discuss performance of protective relays, companehprotection scheme and relay terminolg
over current protection.

» Explain the working of distance relays and theat#fe@f arc resistance, power swings, line len
and source impedance on performance of distarmygsrel

« Discuss pilot protection, construction, operatimiggples and performance [oflifferential relays
and discuss protection of generators, motors, fvamer and Bus Zone Protection.

» Explain the construction and operation of differsies of circuit breakers.

« Outline features of fuse, causes of overvoltagesianprotection, also modern trends in Pov
System ProtectioM.

gy
gth

ver

Question paper pattern:
e The question paper will have ten gliess.
e Each full question is for 20 arks.
e There will be 2 full questions (with a maximum bfé¢e sub questions in one full question)
from ead moduk.
* Each full question with sub questions will coves tontents under a mogul
* Students Wil hawtoanswer 5 full quesions, &lecting ore full quesion fromead modue. =

Text Books

1 Power System Protection and Switchgear | Badri Ram, McGraw Hill | 2"9 Edition
Vishwakarma

2 Power System Protection and Switchgeer | BhuvaneshOza et | McGraw Hill | 15U Edition, 2010
al

Reference Bocks

1 Protection and Switchgear Bhavesh et al Oxford 15 Edition, 2011

2 Power System Switchgeer and Fratection | N. Veerappan S. Chand 15U Edition, 2009
S.R.
Krishnamuthy

3 Fundarrentals of Power System Y .G.Paithankar PHI 1= Edition, 2009

Praection S.R. Bhide




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VII

SOLAR AND WIND ENERGY (Professional Elective)

Course Code 18EE731 CIE Marks 40
Number of Lecture Hours/We(L:T:P) 3:.0:C SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:

» To discuss the importance of energy in human rigigtionship among economy
and environment with energy es

» To discuss the increasing role of renewable enezggrgy management, energy
audit, energy efficiency,energyintensty.

* To discuss energy consumption status in India, ggheaving potential and
energy conservation efforts in Inali

« To explain the concept of energy storage and tlreciptes of energy storage
devices.

e To discuss the characteristics and distributiosotdir radiation, measurement of components
of solar radiation and analysis of collected sodaliation Gta

* To explain availability of solar radiation at a&bon and the effect of tilting the surface
of collector with respect to horizontal sade

e« To describe the process of harnessing solar enerdile form of heat and working of lso
collectors.

» To discuss applications of solar energy includiegting andcoding.

» To discuss the operation of solar cell and therenmental effects omlectical characteristics o
solar cell

e To discuss sizing and design of typical solar Pstesys and thempplications.

e To discuss basic Principles of Wind Energy Conwersind to compute the power available
in the wnd.

e To discuss forces on the Blades, Wind Energy Caiwmer collection of Wind Data,
energy estimation and siteekection.

e To discuss classification of WEC Systems, its athges and disadvantages of WE@S] Type
of Wind Machines (Wind Energy @dectors).

» To evaluate the performance of Wind-machines, Geingr Systems®

i

Module-1

Fundamentals of Energy Science and Technology: Introduction, Energy, Economy and Social
Development, Classification of Energy Sources, Ingwe of Non -conventional Energy Sourcealient

features of Non-conventional Energy Sources, lilV&nergy Status, Energy Status in Indimergy
Conservation and Efficiency: Introduction, Important Terms and Definitionsnportant Aspectsof
Energy Conservation, Global Efforts, Achievementd &uture Planning, Energyonservation/Efficieng
Scenario in India, Energy Audit, Energy Consenratpportunities.

Energy Storage: Introduction, Necessity of Energy Storage, Spediiftns of Energy StoragBevices
Solar Energy-Basic Concepts:Introduction, The Sun as Source of Energye Harth, SunEarh
Radiation Spectrum, Extraterrestrial and Terngds Radiations, Spectral Power Distributio $ola
Radiation, Depletion of Sol&adiation®

M odule-2

Solar Energy-Basic Concepts (continued): Measurement of Solar Rediation, Solar Radiation

Data, Solar Time, Solar Radiation GeometrglaS Day Length, Extraterrestrial Radiationon

Horizontal Surface, Empirical Equations fortilasiting Terrestrial Solar Radiation d#orizontal
Surface, Solar Radiation on Inclined PlaBarface.

Solar Thermal Systems: Introduction, Solar Collectors, Solar Water HeatSolar PassiveSpae&
Heating and Cooling Systems, Solar Industriddating Systems, Solar Refrigeration adAdr

ConditioningSystemsSolarCookers.®




M odule-3

Solar Photovoltaic Systems:Introduction, Solar Cell Fundamentals, Solar G&Eflaracteristics,

Solar Cell Classification, Solar Cell Technologigs]ar Cell, Module, and Array Cangction, Maximizing
the Solar PV Output and Load Matching. Maximum PRoReint Tracker. Bance of System Components,
Solar FV Systems, Solar FV Applicaligns. B

M odule-4

Wind Energy: Introduction, Basic Principles of Wind Energy @ersion, History of Wind EnergyVind
Energy Scenario — World and India. The Nature ef\ttind, The Power in the Wind, F@s on the
Blades, Wind Energy Conversion, Wind Data dfmlergy Estimation, Site efecton Consderations
Wind energy systems:Environment and Economics Environmental bémefnd prokems of wind
energy, Economics of wind energy, Factors influetioe cost of energy geration, madiine paranetes,

Lifecycle cog analysis ®

Module-5

Basic Components of a Wind Energy Conversion(WEC)\y&tem: Classification of WEC systems,
Advantages and Disadvantages of WECS, Types of Wiadhines (Wind Energy dectors),
Analysis of Aerodynamic Forces Acting on the BlaBerformance of Wind- machineseérating

Systems, Energy Storage, Applications of Wind EpeEmironmental Aspects. ®

Course Outcomes:
At the end of the course the student will be atile
» Discuss the importance of the role of renewablerggnethe concept of energy storage anc
principles of energy storage devices.
» Discuss the concept of solar radiation data andr 0V system fabrication, operation of solar
sizing and design of PV system.
» Describe the process of harnessing solar energitaagplications in heating and cooling.
» Explain basic Principles of Wind Energy Conversicallection of wind data, engy estimation ar
site selection.
» Discuss the performance of Wimdachines, energy storage, applications of Wind @neanc

environmental aspechs.

Question paper pattern:
» The question paper will have ten quess.
Each full question is for 20 arks.
There will be 2 full questions (with a maximum difée sub questions in one full question)
from ead moduk.
Each full question with sub questions will coves tontents under a mogdul
Students Wl hawe toanswer 5 full quesions, glectng ore full quesion fromead modue. =

Textbook

1 Non-Conventional  EnergyB. H. Khan McGraw Hill 2nd Edition 2017
Resources

2 Non-Conventional Sources pRai G. D. Khanna 4th Edition, 2009
Energy Publishers

Reference Books

1 Non-Conventional  EnergyShobhNath Singh Pearson 1st Edition, 2015
Resources

2 Solar Energy — Principles ofS.P.  Sukhatmé McGraw Hill 3rd Edition, 2008
Thermal Collections andJ.K.Nayak
Storage

3 Wind Turbine Technology Ahmad Hemami  Cengage 1st Edition, 2012




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER-VII
SENSORS AND TRANSDUCERS (Professional Elective)
Course Code 18EE73z CIE Marks 40
Number of Lecture Hours/Vek (L:T:P 3:0:C SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
* Todiscuss need of transducers, their classificadvantages and dik/antages.
e To discuss working of different types of transdscend
Sensors.

* To discuss recent trends in sensor technology &ed t
selecton.

e Todiscuss basics of signal conditioning and sigoaditioningequipment.

* To discuss configuration of Data Acquisition Systeand data

conwversion. To discuss the basics of Data transmissiortelatetry.
e To explain measurement of various non-electricandties. ®

Module-1

Sensors and Transducers: Introduction, Classfication of Transducers, Advantages and
Disadvantages of Electrical Transducers, ans3ducers Actuating Mechanisms, esiRancg
Transducers, Variable Inductance Transducers, @aaclransducers, Piezoelectric Transes
Hall Effect Transducers, Thermoelectric Transdudeh®toelectric Tansduers. ®

L4

M odule-2

Sensors and Transducers (continued): Stain Gages, Load Cells, Froximity Sensors, Fneumatic
Sensors, Light Sensors, Tactile Sensors, FibercQpéinsducers, Digital Transducers, Receehds

— Smart Pressure Transmitters, Selection of Sendeotary — Variable Differential @insformer,
Syrchrosand Resdvers, Indudion Pdentiometa's, Micro Hectromedhanical Sygems. =

M odule-3

Signal Condition: Intraduction, Functions of Signal Conditioning Equipment, Amplification, Types
of Amplifiers, Mechanical Amplifiers Fluid Amplifies, Optical Amplifiers, Electrical anelectonic
Amplifiers.

Data Acquisition Systems and Conversiorntroduction, Objectives and Configuration chta
Acquidgtion Sysem, DataAcquidtion Sysems, DataConwerson. ®

M odule-4

Data Transmission and Telemetry: DataiSignal Transmission, Telemetry.
Measurement of Non — Electrical QuantitiesPressure Masurement. s

M odule-5

Measurement of Non — Electrical Quantities (continued): Temperature Measurement, Flow
Measurement — Introduction, Electromagnetic Flowters Ultrasonic Flow Meters, Thermalelids,
Wire Anemometers. Measurement of Displacement, Measent of Velocity/ Speed, ddsurement of
Acceleration, Measurement of Force, MeasuremehtTorque, Measurement of Shaft o]
Measurement of Liquid Level, Measurement of Viscodty. ®

W




Course Outcome: At the end of the course the student will be able to:

« Classify the transducers and explain the needaofstiucers, their classification, advantaged

disadvantages.

« Explain the working of various transducers aaussrs.
* Outline the recent trends in sensor technologythail £lecton.

* Analyze the signal conditioning and signal condiing equipment.
» lllustrate different configuration of Data Acquisit System and dateonversion.
« Show knowledge of data transmissemdtelemetry.
« Explain measurement of non-electrical quantitiesngerature, flow, speed, force, torque, ppwe

and viscosity.m

b an

Question paper pattern:

* The question paper will have ten gtiess.

* Each full question is for 20 arks.

e There will be 2 full questions (with a maximum bfde sub questions in one full question)

from ead moduk.

e Each full question with sub questions will coves ttontents under a moeul
« Students will have to answer 5 full questions,®elg one full question from each moduke.

Text Book

1 | Elecfirical and Elecronic Measurements | R.K Rajpul S. Chand 30 Edition, 2013.
and ingrumentation

Reference Books

1 | A Caurse in Elecronics and Electrical J.B. Gupta Kaison Books | 13 Edition, 2008

Measurements and knsments

2 | A Coursein Elecricel and Electronic
Measurements and knsmentation

A. K. Sawheny

DhanpatRai

201t




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VI

INTEGRATION OF DISTRIBUTED GENERATION(Professional Elective)

Course Code 18EE73:< CIE Marks 40
Number of Lecture Hours/We¢(L:T:P) 3:0:C SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
» To explain power generation by alternate energycsolike wind power and solar pew
» To explain selection of size of units and locafimnwind and solar syams.
« Discuss the effects of integration of distributethgration on the performance theasys
» To provide practical and useful information abond gntegration of distributed generation.

Module-1

Distributed Generation: Introduction, status, Properties of wind powerwPo Distribution as
function of wind speed, Solar Power: Status, Piigger Space regrements, Photovoltaic’s, Seasq
variation in production capacity, Combined Heat-®wdver: Status, Options for space Hea
Hydropower: Properties of Large Hydro, Propertiesmall Hydro, Variation with time, Tidal Pow|
Wave Power, Geothermal Power, Thermal Power Pfant.

M odule-2

Distributed Generation(continued):Interface with the Grid. Power System Performariogact o
Distributed Generation on the Power System, AimsghefPower System, Hosting Capacity Apprd
Power Quality, Voltage Qality and Design of Distributed Generation, hiugtCapacity Approach f
Events, Increasing the Hosting Capacity. Overlogdind Losses: Impact of Distributed Generg
Overloading: Radial Distribution Networks, Activewer Flow Only, Active and Retive Power Flo
Overloading: Redundancy and Meshed Operation Rethaydin Distribution Networks Mesh
Operation, LosseB.

M odule-3

Over loading end Losses (continued):Increasing the Hosting Capacity: Increasing the dabdity
Building New Connections, Inter trip Schemes, Adysth protection Schemes, Energy Managen
Systems. Power Electronics approach, Demand Corfarabritizing Renewable Energy, Dynam
Loadability.

Voltage Magnitude Variations: Impact of Distribut@gneration, Voltage MargindrHosting Capacit
Voltage Control in Distribution Systems, Voltages®i Owing to Distributed Generation, Hos
Capacity, Estimating hosting capacity without Measiwents, Sharing hosting capacity. Desig
Distribution Feeders: Basic Design Rules, TermiggJoAn Individual Generator Along a Mediy
Voltage Feeder, Low voltage feeders, Series anchtSBempensation, A Numerical Approach|
Voltage Variations: Example for Two-stage Boosti@gneral Expressions for Twtage Boosting T:
Changers with Line-Drop Compensation: Transformer with One Single EeedAdding
Generator.ProbabilisticMethodsforDesignofDistributreeders:Need for Probabilistic Methods,
System Studied, Generation with Constant ProducAdding Wind Powe®

M odule-4

VoltageM agnitudeVariations(continued): StatisticalApproachtoHostingCapacity, Increasingtbstit
gCapacity: New or Stronger Feeders, AlternativeRdds for Voltage Control Accurate Measurem
of the Voltage Magnitude Variations, Allowing High®vervoltage’s Overvoltage Protection, O
Voltage Curtailment Compensating the generatoltage variations, Distributed generation w
voltage control, Coordinated voltage control.

Power Quality Disturbances: Impact of Distributed Generation, Fast Voltage Elations: Fag
Fluctuations in Wind Power, Fast Fluctuations ilaBd®ower, Rapid Voltage Changes, Very S
Variations. Voltage Unbalance :Weaker TransmissBystem, Stronger Distribution System, La
Single-Phase Generators, Stronger Distribution 8dliageUnbalance®

nent
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Module-5




Power Quality Disturbances(continued): Low-Frequency Harmonics: Wind Power: Induc
Generators, Generators with Power Electronics fades, Synchronous Generators, Measurg
Example, Harmonic Resonances, Weaker Transmissiod, Gtronger Distribution Grid. High
Frequency Distortion: Emission by Individual Geners, Grouping Below and Above 2 kHz, Lin|
Below and Above 2 kHz,Voltage Dips: Synchronous Maes Balanced Dips and Unbalanced [
Induction generators and unbatad dips. Increasing the Hosting Capacity: Stieerghg the Grig
Emission Limits for Generator Units, Emission Lignfor Other Customers, Higher Disturbance Le
Passive Harmonic Filters, Power Electronics ComvertReducing the Number of Dips,dadband ar
Hiah-Frequency Distortio ®

Course Outcome: At the end of the course the student will be abie t
« Explain energy generation by wind power and sotavey.
» Discuss the variation in production capacity atedé@nt time scales,the size of individual units,
and the flexibility in choosing locations with regp to wind and solar systems.
« Explain the performance of the system when distetgeneration is integrated to the system.
« Discuss effects of the integration of DG: the iawed risk of overload, increased losses,
increased risk of overvoltages and increased lefgi®wer quality disturbances.
« Discuss effects of the integration of DG: incorreperation of the protection.
» Discuss the impact the integration of DG on powsteam stability and operatioA.

Question paper pattern
» The question paper will have ten questions.
* Each full question is for 20 marks.

» There will be 2 full questions (with a maximum difée sub questions in one full question)
from each module.

» Each full question with sub questions will coves tontents under a module.
* Students will have to answer 5 full questions, &eig one full question from each modufe.

Text Book

1 | Integration of Distributed Generation in the Math Ball en Wiley 2011
Power
Sydem




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VI

ADVANCED CONTROL SYSTEMS (Professional Elective)

Course Cade 18EE73: CIE Marks 40
Number of Lecture Hours/We (L:T:P)  [3:0:C SEE Marks 6C
Credits 03 Exam Haours 03

Course Learning Objectives

» To introduce state variable approach for lineaetinvariant systems in both the continuous
discrete time systems

» To explain development of state models for lineartinuous — time and discretdime systen
To explain application of vector and matrix algebwafind the solution of state equations
linear

e continuous —time and discrete — time systems

» To define controllability and observability of astgm and testg techniques for controllabil
and observability of a given system

» To explain design techniques of pole assignmentstattd observer using state feedback.

* To explain about inherent and intentional nonliites that can occur in control system
developing the describing function for the nonlinises.

* To explain stability analysis of nonlinear systamsig describing function analysis.

» To explain the analysis of nonlinear systems ukyapunov function and design of Lyapuno
function for stable systenms.

<

M odule-1

State Variable Analysis end Design: Introduction, Concept of Stale, State Variables and State
Model,StateModelsforLinearContinuous—TimeSystenageStariablesandLinearDiscrete—
Time Sysems.®

M odule-2

State Variable Analysis end Design (continued): Diagonalization, Solution of State Equations,
Corcepts of Cortrollability and Obgrvability. =

M odule-3

Pole Placement Design and State Observer<: Introduction, Stability Improvements by State
Feedback, Necessary and Sufficient Conditions foitrary Pole Placement, Statedrlator
Design, Design of SateObserver, Compenator Design bythe Spardion Pinciple.m

M odule-4

Non-linear systems Analysis: Introduction, Commron Nonlineer System Behaviours, Common

Nonlinearities in Control Systems, Fundamentalssdibing Functions of Common Nibneaities,
Stability Analysis by Describing Function Methodor@ept of Phase Plane Analysis, Constructipn o
Phag Pottraits, Sysem Analysis onthe Phase Plane. =

Module-5

Non-linear systems Analysis (continued): Simple Variable Structure Systems, Lyapunav Stahility
Definitions, Lyapunov Stability Theorems, Lyapurfewnctions for Nonlinear Sisns.m




Course Outcome: At the end of the course the student will be adile

Discuss state variable approach for linear timaitiiant systems in both the continuous
discretetime sysems.
Develop of state models for linear continuous—tand discrete—time sysns.

Apply vector and matrix algebra to find the solutiof state equations for linear

continuous—timend discrete—time si@ns.

Define controllability and observability of a systeand test for controllability an

observability ofa given sysem.

Design pole assignment and state observer usitegfstebadk.

Develop the describing function for the nonlingafitesent to assess the stability of
sygem.

Develop Lyapunov function for the stability anaysf nonlinear systen.

tnd

o

the

Question paper pattern:
* The question paper will have ten quess.
» Each full question is for 20 arks.
» There will be 2 full questions (with a maximum bfée sub questions in one full question) from
eat moduk.
* Each full question with sub questions will coves ttontents under a moeul
* Students Wl hawetoanswer 5 full quesions, glectng ore full quesion fromead moduk. =

Textbook

1 | Control Systems Engineering I.J. Nagarathand | NewAge 5tMEdition,2C07
(For the Modulesl and 2) M.Gopd

2 | Digital Control and State Variablg M.Gopal McGrawHill | 3'9Edition,2008
Methods
Conventional and Intelligent Control
Sydems

3 | Modern Control Theol R. V. Parvatike | Prism Book| 1 Edition,2C14

Pvt. Ltd.




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VI

REACTIVE POWER CONTROL IN ELECTRIC POWER SYSTEMS (Professional Elective

Subject Cade 18EE73E CIE Marks 40
Number of Lecture Hours/Week (L:T 3:0:C SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
« To identify the necessity of reactive power compgios.
« To describe load compensation.
« To select various types of reactive power compémsan transmission systems.
« To characterize distribution side and utility sigactive power management.
« To contrast reactive power coordination systsm.

Module-1

Theory of Load Compensation:Requirement for compensation, Objectivesr load

load compensator, Power factor correction and geltaegulationsin single phase systerRowe
Factor and its Correction, Voltage regulatidrl. Classical load balancing problem: open
balancing. R1m

compensation, ldeal compensator, Acceptance stasdar quality of supply, Specifications af

Module-2

Theory of Steady State Reactive Power in Uncompertsal & Compensated Transmission Line
Fundamental requirement in AC power transmissiavantages& disadvantages of different t
of compensating equipment for transmission systefomsjamentaltransmissioriine equation, sue
impedance and natural loadingpltage and current profiles of uncompensated tineopen circui
uncompensated line under load, effect of line lenlgiad power and power factor voltage and reacti
power.

Compensated Transmission LineTypes of compensatiopassive and active compensators,
Uniformly distributed fixed compensation: Effect distributed compensation on voltage con@&olc
effect of distributed compensation on line chargeactive power.nT1

Module-3

Basics of Capacitors, Reactive Power of Capacitdrsgngements and Reactive Power of Capac
Capacitors Connected in Parallel: Capacitors Cdedein Series, Star and Delta Connection of P
Capacitors, Design of MV Capacitors . T2

Passive shunt compensationControl of open circuit voltage with shunt reactamsquired reactan
values of shunt reactorfl

Series compensation:Objectives and practical limitations, Symmetridae with mid-point seris
capacitorand shunt reactor, Power transfer characteristaosd maximum transmissible po
Fundamental concepts of compensation by sectiorfinfl

(D

ver

Module-4

Static Compensation: Practical applications of static compensatorsléttacal power systems, m
types of compensators, principle of operation ofyridtor Controlled Reacto(TCR), Thyristo
Controlled Transformer, TCR with shunt capacitand dahyristor Switched Capacito(TSC), principl
of operation of saturated reactor compensators.

Series Capacitorcompensation factor, protective gear, Varistor @cove gear, Resonance effg
with series capacitors

Synchronous Condenser: Condenser operation, Poygéens Voltage control, Emergency reae
power supply, HVYDC application.

Comparison of basic types of compensa®r]

fi

\Y




Module-5

Harmonics: Effect of harmonics on electrical equipn, resonance shunt cepacitors and filters,
telephone interferences.

Reactive PowerCo-ordination: Reactive power management, transmission beneéistive
power dispatch &quipmenimpact.T1

Reactive Power Planning:Economic justification for reactive power plannimgethods followed
by the electricity boards in India, zonal reactp@wer requirements EHV & MV, low tension
capacitors, placement in distribution, line capasiteT3

Course Outcome: At the end of the course the student will be able to:
- Distinguish the importance of load compensatiosymmetrical as well as unsymmetrical loads.
» Observe various compensation methods in transmifisis.
» Distinguish demand side reactive power managemerstet: side reactive power management.
« Construct model for reactive power coordination effielcts of harmonics on electrical equipmer
« Discuss the Reactive Power Planning for the etgigttboardsm

Question paper pattern:
e The question paper will have ten gliess.
e Each full question is for 20 arks.
e There will be 2 full questions (with a maximum bfdée sub questions in one full question)
from ead moduk.
* Each full question with sub questions will coves tontents under a moeul
*  Students Wl hawetoanswer 5 full quesions, glectng ore full quesion fromead modue. =

Text Bocks
1 |Reactive power control in eleci T.J. E. Millel John Wiley § 200¢
power systems Sons NY
2 |Reactive Power Compensation | Wolfgang Hofmanr John Wile 201z
Practical Guide Jurgen Schlabba
Wolfgang Just.
3 |ReactivePower Manageme D. Tagan TMH 1st Edition,200
Reference Books
1 [Power Quality Enhancement Ug Arindam Ghosh, Gera Kluwer 200z
Custom Power Devices Ledwich International
Series
2 |Power System Voltage Stabi Carson. W. Taylol McGraw-Hill, | 199
Inc.




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VII

INDUSTRIAL DRIVES AND APPLICATIONS (Professional El ective)

Course Cade 18EE741 CIE Marks 4C
Number of Lecture Hours/Week (L:T [3:0:C SEE Marks 6C
Credit: 03 Exam Hours 03

Course Learning Objectives

« To define electric drive, its parts, advantagesexpdain choice of electric driv

* To explain dynamics and modes of operation of etedtives.
To explain selection of motor power ratings anducgrof DC motor using ectifiers.
To analyze the performance of induction motor driveder differentonditions.
To explain the control of induction motor, synchoas motor and stepper motor @sv
To discuss typical applications electrical driveshie indugry. ®

M odule-1

Electrical Drives: Electrical Drives, Advantages of Electrical Driv@arts of Electrical Drives,

Choice of Electrical Drives, Status of DC and aw/€s.

Dynamics of Electrical Drives:Fundamental Torque Equations, Speed Torque Comvenéind

Multiquadrant Operation. Equivalent Values of DrRarameters, Components of Load Torques,

Nature and Clasdcation of Load Torques, Calculation of Time andeEy Loss in Transient

Operations, Steady State Stability, Load Equatizati

Control Electrical Drives: Modes of Operation, Speed Control and Drive Clasgibns, Closed
loop Control of Drivesh

Module-2

Direct Current Motor Drives: Controlled Rectifier Fed DC Drives, Single Phas#yFOontrolled
Rectifier Control of DC Separately Excited Mot8imgle Phase Half Controlled Rectifier Control o
Separately Excited Motor, Three Phase Fully CdietidRectifier Control of DC Separately Excited
Motor, Three Phase Half Controlled Rectifier Cohtf DC Separately Excited Motor, Multiquadrant
Operation of DC Separately Excited Motor Fed Féwuity Controlled Rectifier, Rectifier Control of
DC Series Motor, Supply Harmonics, Power Factar Ripple in Motor Current, Chopper Control of
Separately Excited DC Motor, Chopper Control afi€eMotor. =
Module-3
Induction Motor Drives: Analysis and Performance of Three Phase Inductiotohd, Operation
with Unbalanced Source Voltage and Single Phasdpgration with Unbalanced Rotor
Impedances, Analysis of Induction Motor Fed FroomPMSinusoidal Voltage Supply, Starting,
Braking, Transient Analysis. Speed Control Techa#&Stator Voltage Control, Variable Voltage
Frequency Control from Voltage Sources. ®
Module-4

Induction Motor Drives (continued):Voltage Source Inverter (VSI) Control, CycloconeerContro
Closed Loop Speed Control and Converter Rating/f8r and Cycloconverter Induction Motorrides
\Variable Frequency Control from a Current Sourcarrénht Source (CSI) Control, current regul
voltage source inverter control, speed controlgle phase induction motors.

Synchronous Motor Drives: Operation from fixed frequency supply-stag, synchronous mot
variable speed drives, variable frequency controhaltiple synchronous motor®.

M odule-5

Synchronous Motor Drives (continued)Self-controlled synchronous motor drive employing
commutated thyristor inverter, Starting Lar§gnchronous Machines, Permanent Magnet ac (PI
Motor Drives, Sinusoidal PMAC Motor Drives, BrussgeDC Motor Drives.

Stepper Motor Drives Variable Reluctance, Permanent Magnet, Impoiff@atures of Stepper Motd
Torque Versus Stepping rate Characteristics, DEiveuits for Stepper Motor.

Industrial Drives: Textile Mills, Steel Rolling Mills, Cranes and HtisMachine Toolsm




Course Outcome: At the end of the course the student will be able to:
- Explain the advantages, choice and control of etedtive
« Explain the dynamics, generating and motoring readeperation of electric drives
« Explain the selection of motor power rating to sudtustry requirements
« Analyze the performance & control of DC motor devesing controlled rectifiers
« Analyze the performance & control of converter feduction motor, synchronous motof

stepper motor driveX.

Question paper pattern:

« The question paper will have ten questions.

« Each full question is for 20 marks.

e There will be 2 full questions (with a ximum of three sub questions in one full questibain
each module.

« Each full question with sub questions will coves ttontents under a module.

» Students will have to answer 5 full questions,&lg one full question from each modufe.

Text Book
1 | Fundanrentals of Electrical Drives Gopal K. Dubey | Narosa 2N0 Edition, 2001
Pubishing
2 Elecrrical Drives: Concepts and VedumSubrahma| McGraw Hill 2" Edition, 2C11
Applications nyam

(Refer to chapter 07 for Industrial Dess

Reference Books
1 Electric Drives N.K De,P.K. Ser | PHI Learning | 1! Edition, 2009




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER-VII
UTILIZATION OF ELECTRICAL POWER(Professional Elective)
Caurse Cade 18EE74Z CIE Marks 4C
Number of Lecture Hours/Week (L:T  [3:0:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives

e To discuss electric heating, air-conditioning atetticwelding.

* To explain laws of electrolysis, extraction andmiefy of metals an@lecto depo#ion.

* To explain the terminology of illumination, laws dfumination, construction and workingf
electic lamps.

» To explain design of interior and exterior lightirgystems- illumination levels for varig
purposedight fittings- factory lighting- flood lighting-steglighting

« To discuss systems of electric traction, speed tinnees and mechanics of train rement.

* To discuss motors used for electric traction amit ttontrol.

(0]

* To discuss braking of electric motors, tractionteys and power supply and other tragtio

sydems.
* Give awareness oftechndogy ofelectic and hybid electic vehicles. B

M aodule-1

Heating and welding: Elecric Healing, Resistance ovens, Radiant Healing, Induction Healing, High
frequency Eddy Current Heating, Dielectric Heatiige Arc Furnace, Heating of Buildings, Air —
Conditioning, Electric Welding, Modern Weldingedhniques.

Electrolytic Electro — Metallurgical Proces:lonization, Faraday's Laws of Idgtrolyss,
Definitions, Extraction of Metak, Refining of Metaks, Hectro Depostion. =
M odule-2

[llumination: Introduction, Radiant Energy, Definitions, Laws of lllumination, Polar Curves,
Photometry, Measurement of Mean Spherical Camttierer by Integrating Sphereulinination
Photometer, Energy Radiation and luminous ckefficy, electric Lamps, Cold Cathodearip
Lighting Fittings, lllumination for Different Purpses, Requirements of Goodhhting. ®

Module-3

Electric Traction Speed - Time Curves and Mechanics of Train Movement: Introduction,
Systems of Traction, Systems of electriraction, Speed - Time Curves for i
Movement,Mechanics of Train Movement, Train Resista Adhesive Weight, Coefficientf
Adhesion.

Motors for Electric traction: Introduction, Series and Shunt Motors for TractBarvices, Two Similar

Motors (Series Type) are used to drive a Motor Teactive Effort and Horse Power, AC Series Mo
Three Phase Induction Nw.

Control of motors: Control of DC Motors,Tapped Field Control or Cohtly Field Wegening
Multiple Unit Contrd, Cortrol of Snde Phase Motors, Contrb of Three PraseMotors. ®

ra
(0]

tor,

M odule-4

Braking: Introduction, Regenerative Braking with Three Phase Induction Motars, Braking with
Single Phase Series Motors, Mechanical braking,ndtg Track Brake, Electro — Mechanical Drum
Brakes.

Electric Traction Systems and Power Supply:System of Electric Traction, AC I&ctrification
Transmission Lines to Sub - Stations, Sub — StgtiGeeding and Distribution System of AC Trag
Feeding and Distribution System for DC Tramway®cEblysis by Currents throughatth,
Negative Booster, System of Current Collection |lEgoWires.

Trams, Trolley Buses and Diesel — Electric TractionTramways, The Trolley — Bus,i&el
Elecrric Traction. ®

M odule-5

Electric Vehicles: Configurations of Electric Vehicles, Ferformence of Electric Vehicles, Tractive
Effort in Normal Driving, Energy Consuniph.
Hybrid Electric Vehicles: Concept of Hybrid Electric Drive Trains, Architeots of Hybrid Bectric

tion

Drive Trains, =




Course Outcome: At the end of the course the student will be adile

* Discuss different methods of electric heating & dueg).

* Discuss thdaws of electrolysis, extraction, refining of mataind electro deposition proce|

* Discuss the laws of illumination, different typeklamps, lighting schemes and desig
lighting systems.

* Analyze systems of electric traction, speed tim&e&siand mechanics of train movement

* Explain the motors used for electric traction, thedntrol & braking and power sup
system used for electric tracti®n.

Question paper pattern:

The question paper will have ten questions.

Each full question is for 20 marks.

There will be 2full questions (with a maximum of three sub question one full question) fro
each module.

Each full question with sub questions will cover ttontents under a module.

Students will have to answer 5 full questions,&#lg one full question from each modu¥e.

Text Book
1 A Text Bool on Power System Engineering | A. DhanpatRai | 2"Y Edition,
Chakralarti and 2010
et al Co
2 Modern Electric,Hybrid Elecric, and Fuel | Mehrdad CRC Press | 1StEdition, 200"
Cdl Ehsni etal
Vehicles: Fundamentals Theory, anesign
(Chapters 04 and 05 for module 5)
Reference Books
1 Utili zation, Generation and Conservation of | Sunil S Rao Khanna 1='Edition, 201:
Electrical Errgy Pubishers
2 Utili zation of Elecric Power and Electric G.C. Garg Khanna OWMEdition, 201«
Traction Pubishers




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VII

PLC and SCADA(Professional Elective)

Course Code 18EE74: CIE Marks 40
Number of Lecture Hours/We¢(L:T:P)  [SL SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:

 To explain advantages and disadvantages, main padstheir functions, basic sequence of
operation of PLC.

* To describe the hardware components: /O moduléd),Onemory devices, other support
devices and the functions of PLC memory map.

 To describe program scan sequence, the communicafianformation to the PLC using
different languages, internal relay instruction.

* To explain identification of common operating modesnd in PLCs, writing and entering the
ladder logic programs.

* To define the functions of Relays, Contactors, Mo8tarters, Switches, Sensors, Outpu
Control Devices, Seal-in Circuits and Latching Rela

» To discuss the operation of various processes;tates of control systems and the method o
communication between different industrial processe

* To understand SCADA and how it deals with the adrand data acquisition from systems

* To understand what RTU does, how it does and v#hat.

[

f

M odule-1

Programmable Logic Controllers: Introduction, Parts of a PLC, Principles of OpematiModifying the

Operation, PLCs versus Computers, PLC Size andidgijan.

PLC Hardware Components: The /O Section, Discrete I1/O Modules, Analog I/ddiles, Special I/Q
Modules, I/O Specifications, The Central Procesdumjt (CPU), Memory Design, Memory Type
Programming Terminal Devices, Recording and Ratigglbata, Human Machine Interfaces (HMIs).
Basics of PLC Programming: Processor Memory Organization, Program Scan, PL&yrBmmin
Languages, Relayype Instructions, Instruction Addressing, Branchstiuctions, Internal Rel
Instructions, Programming Examine If Closed andriira If Open Instructions, Entering the Lag
Diagram, Modes of operati®

lde

M odule-2

Developing Fundamental PLC Wiring Diagrams and Ladar Logic Programs: Electromagnetic Contr
Relays, Contactors, Motor Starters, Manually Omet&witches, Mechanically Operated Switches, Se
Output Control Devices, Seud-Circuits, Latching Relays, Converting Relay Suolatics into PLC Ladd
Programs, Writing a Ladder Logic Program Directlynfi a Narrative Description.

Programming Timers: Mechanical Timing Relays, Timer Instructions, OnldyeTimer Instruction, Off
Delay Timer Instruction, Retentive Timer, Cascadliilgers®

f

M odule-3

Programming Counters: Counter Instructions, Up-Counter, Dowwounter, Cascading Countg
Incremental Encoder-Counter Applications, Combir@aynter and Timer Functions.
Program Control Instructions: Master Control Reset Instruction, Jump Instruct®nbroutine Functior
Immediate Input and Immediate Output Instructiofsrcing External /0O Addresses, Safety Circu
Selectable Timed Interrupt, Fault Routine, TemppEand Instruction, Suspend Instructidh.




M odule-4

SCADA Fundamentals: Introduction, Open system: Need and advantagesdiBgiblocks of SCAD/
systems, Remote terminal unit (RTU): Evolution of &, Components of RTU, Communical
subsystem, Logic subsystem, Termination subsysftéesting and humamachine interface (HM
subsystem, Power supplies, Advanced RTU functitiesa)i Intelligent electronic devices (IEDs), [
concentrators and merging units, SCADA communicesigstems,

Master Station: Master station software components, Master statiodwere components, Server syst
in the master station, Small, medium, and largetenatations, Global positioning systems (GPS), t¥}

station nerformanc ®
Module-5

Human-Machine Interface (HMI): HMI components, HMI software functionalities, Sitioaial awareneg
Intelligent alarm filtering: Need and technique,ahh suppression techniques, Operator need;
requirements,
SCADA Systems: Building the SCADA systems, legacy, hybrid, andvngystems,Classification ¢
SCADA systems, SCADA implementation: A laboratorgdel: The SCADA laboratory, System hardw
System software, SCADA lab field desidh.
Course Outcome: At the end of the course the student will be abie t
» Discuss history of PLCits sequence of operation, advantages and disahes)tmain parts g
their functions.
» Describe the hardware components of PLC: I/O majuPU, memory devices, other sup
devices, operating modes and PLC programming.
» Describe field devices Relays,ofitactors, Motor Starters, Switches, Sensors, Qu@uantro
Devices, Seal-In Circuits, and Latching Relays camiyused with 1/O module.
» Convert relay schematics and narrative descriptioto PLC ladder logic programs.
* Analyse PLC timer and counter ladder logic programs
* Understand about SCADA systems and its subsyst®ms.
Question paper pattern:
* The question paper will have ten questions.
» Each full question is for 20 marks.
* There will be 2 full questions (with a maximum bdfe¢e sub questions in ofdl question) fron
each module.
» Each full question with sub questions will coves tontents under a module.
» Students will have to answer 5 full questions, deig one full question from each modL®
Text Book

1 | Programmable Logic Controlle Frank D PetruzellaMcGraw Hill4™ Edition, 2011

2 | Power System SCADA and Smart Gri Mini S. Thoma CRC Pres | 3“ Edition,201!

Reference Bool

1 | Programmable Logic Controllers an Engine(E A Parr Newne: 3rd Edition, 2013
Guide

o)

2 |Introduction Programmable Logic Controllers|  Gamnyning Cengage 3rd Edition, 200




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VII

SMART GRID ( ProfessionalElective)

Caurse Cod 18EE74« CIE Marks 4C
Number of Lecture Hours/Week (L:T 3L SEE Mark: 6C
Credits 03 Exam Hour 03

Course Learning Objectives:
» Tounderstand the basic concept of smart gridbates of Smart Grid
* To describe the over view of the perfect poweresystonfiguration
* To know about DC power delivering systems ,dataersrand information technology loads
* To educate the importance of Technology Alterrestiv smart Grid
* To understand the Dynamic energy systems in SGradt
* To describe the overview of Demand side plannireraluation

M odule-1
Introduction: Introduction to smart grid, electricity networkgchl energy networks, electric transportat

low carbon central generation, attributes of tharsmrid.
Smart Grid to Evolve a Perfect Power Systemintroduction, overview of the perfect power teyx
configurations, device level power system, buildingggrated power systems, distributed power sys
fully integrated power system.
M odule-2

DC Distribution and Smart Grid: AC Vs. DC sources, benefits of and drives of DQv@o delivery

potential future work and research

grid vision based on the intelligrid architecture.

M odule-3
Dynamic Energy Systems ConceptSmart energy efficient end use devices, smartildigegd enerd
resources, advanced whole building control systemgggrated communications architecture, en
management, role of technology in demand respansegnt limitations to dynamic energy managen
distributed energy resources, overview of a dynaemergy management, key characteristics of s
devices, key characteristics of advanced wholedimgl control systems, key characteristics of dym
energy management systam.

Intelligrid Architecture for the Smart Grid: Introduction, launching intelligrid, intelligrid tiay, smart

on,

systems, powering equipment and appliances with @d&fa centers and information technology loads,

Module-4

Efficient Electric End Use Technology Alternatives Existing technologies \lighting, spa
conditioning, indoor air quality, domestic waterating, hyper efficient appliances, ductless redidé
heat pumps and air conditioners, variable refrigeflaw air conditioning, heat pump water heatihgper

motors and drives, equipment retrofit and replaggmprocess heating, cogeneration, thermal en
storage, industrial energy management programs, ufaeturing process, electro -technologi
residential, commercial and industrial secters.

efficient residential appliances, data center enafiiciency, LED street and area lighting, indigdtr

ergy
es,




M odule-5

Demand side planning Introduction, Selecting Alternatives, Issues Catito the Demandide Issu€

Critical to

Most Beneficial.
Demand-Side Evaluation: Levels of Analysis. General Information Requirensen8ystem, Conte
Transferability, Data Requirement, Cost/Benefit ks, Program Interactiom.

the Demand-side, The Ultility PlanningoBess, Demansdide Activities, Alternatives that A

Course OutcomesaAt the end of the course the student will be able to:
»  Explain the concept of Smart grid enables the Eiet and need of smart grid.
*  Outline the benefits and drivers of DC Power deingy/stem.
*  Summarize the Intelligrid Architecture for the singuid.
»  Explain the Efficient Electric End-use Technologyefnatives.
e Discuss Demand side planning and Evaluasion.

Question

paper pattern:

The question paper will have ten questions.

Each full question is for 20 marks.

There will be 2 full questions (with a maximum otif sub questions in one full question) from
each module.

Each full question with sub questions will coves ttontents under a module.

Students will have to answer 5 full questions,&@tg one full question from each module.
Textbook
1 The Smart Grid, Enabling Ener: Clark W Gelling: | CRC Press 3" Edition,
Efficiency and Demand Side Respc 2009 2013.
Reference Bocks
1 Smart Grid :Technology Janaka Ekanayak | Wiley 201z
and Applications Kithsiri _
Liyanage,Jianzhor
2 Fundamentals of Design and Anal' | James Momc Wiley, IEEE 201z

Press




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VII

ARTIFICIAL NEURAL NETWORK WITH APPLICATIONS TO POWE R SYSTEMS
(Professional Elective)

Subject Code 18EE74< CIE Marks 4C
Number of Lecture Hours/Week (L:T  [3:0:C SEE Marks 6C
Credits 4 Exam Hours 03

Course Learning Objectives:
» To understand the fundamental concepts and moél@igificial Neural Systems.
* To understand neural processing, learning and atlapt Neural Network learning rules.
* Ability to analyze multilayer feed forward networks
» Ability to develop various ancillary techniques aeg to power system and control of po
systems

Module-1

Fundamental Concepts and Models of Artificial Neurd Systems

Biological Neurons and their artificial models —oligical Neuron, McCullocliritts Neuron Mode
Neuron modeling for Artificial neural systems. Mdgldor Artificial Neural Networks —Feedforwar
Network, Feedback networi

Module-2

Neural Processing, Learning and Adaptation, NeuraNetwork Learning Rules

Neural Processing. Learning and Adaptatiohearning as Approximation or Equilibria Encod
Supervised and Unsupervised Learning. Neural Nétvi@arning Rules — Hebbian aming Rulg
Perceptron Learning Rule, Delta Learning Rule, \WdHoff Learning Rule, Correlation Learni
Rule, Winner-Take-All Learning Rule, Outstar LeaigpiRule, Summary of Learning Rulas.

Module-3

Multilayer Feedforward Networks

Feedforward Recall and Error Back-Propagation Tingin— Feedforward Recall, Error Ba
Propagation Training, Training Errors and Multilayd-eedforward Networks as Univer
Approximators (Excluding Examples). Learning Fastor Initial Weights, Cumulative Weig
Adjustment versus Incremental Updating, Steepnédheo Activation Function, Learning Const:
Momentum Method, Network Architectures Versus Crépresentation, Necessary Number of Hi
Neuron. m

ck

Module-4

Neural Network and its Ancillary Techniques as Appied to Power System
Introduction, Learning versus Memorization, Deta&iing the Best Net Size, Network Saturation, Fe
Extraction, Inversion of Neural Networks, Alterwati Training Method:Genetic Based Neural Netwc
Fuzzified Neural Networlm

Module - 5

Control of Power Systems
Introduction, Background, Neural Network Architaetl for modeling and control, Supervised Ng
Network Structures, Diagonal Recurrent Neural Neétwased Control System, Convergence and Staisil

ty.




Course Outcomes: At the end of the course the student will be able

Develop Neural Network and apply elementary infaioraprocessing tasks that neural nety
can solve.

Develop Neural Network and apply powerful, use&drhing techniques.
Develop and Analyze multilayer feddrward network for mapping provided through thiesi
network layer and error back propagation algorithm.

Analyze and apply algorithmic type problems to tagiroblems for which algorithms are
available.

Develop and Analyze supervi¥ensupervised, learning modes of Neural Networkditferen
applicationsa

Question paper pattern:

The question paper will have ten quiess.
Each full question is for 20 arks.

There will be 2 full questions (with a maximum bfée sub questions in one full question)
eat moduk.

Each full question with sub questions will coves tontents under a modul

Students Wl hawe to answer 5 full quesions, glectng ore full quesion fromead modue. m

Text Bocks
1 | Introduction to Artificial Newral Jacek M. Zurac JAICO 200¢
Systems. Publishing
House
2 | Artificial Neural Networks Edited by- IEEE, Inc. 1996
with Applications to Power Mohamed EIl — Sharkawi
Systems and Dagmar Niebur




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VII

POWER SYSTEM SIMULATION LABORATORY

Course Cade 18EEL76 CIE Marks 40
Number of Pacical HousWeek(L:T:P) 0:2:2 SEE Marks 60
Credits 02 Exan Hours 03

Course Learning Objectives:
To explain the use of standard software package:
(Ex: MATLAB/C or C ++/Scilab/ Octave/Python softvedr

To assess the performance of medium and long tiasismlines.
To obtain the power angle characteristics of safi@ non- salient polternaor.
To study transient stability of radial power syssaimder three phase faotinditions.
To develop admittance and impedance matrices efaohnected power
sygems.
To explain the use of suitable standard softwaokaize
To solve power flow problem for simple power s3mss.
To perform fault studies for simple radial powestays.
To gudy optmal gereration sheduling probems forthermal power plants. B

SI. Na. Experiments

1

Formation for symmetric = /T configuration far Verification of
Detamination of Efficiency and &ulation.

Determination of Power Angle Diagrams, Reluctance Power, Excitation, EMF
and Regulation for Salient and Non-Salient Pole Synchronoastiihes.

To obtain Swing Curve and to Determine Criticel Clearing Time,
Regulation, lertia Constant/Line Parameters /Fault Location/Chegri
Time/Pre-Fault Electrical Output faSingle Machine connected to Infinit
Bus through a Pair of identical Transmission Likkesker 3-Phase Fault On On
af the twa | ines

D

Y Bus Farmation for Power Systems with and without Mutual Cougling, by
Singuar

Formation of Z Bus(without mutual coupling) using Z-Bus Building Algorithm.

Determination of Bus Currents, Bus Power and Line Flow for a Specified
System Voltage

Faormation of Jacohian for a System not Exceeding 4 Buses in Polar Cocrdinates.

Package

o N oo

Load Flow Analysis using Gauss Siedel Method, NR Method and Fast
Decoupled Method for Both PQ and PV Bsis

Use of Standard Simulation Software

To Determine Fault Currents and Valtages in a Single Transmissgion Line System
with

1C

11

Optimel Generation Scheduling for Thermal power plants by simulation.

Course OutcomesAt the end of the course the student will be adle

Develop a program in suitable package to assesspdinidrmance of medium and lor
transmissiorines.
Develop a program in suitable package to obtainptheer angle characteristics of salient &
non-salient ple altenator.

9

and

Develop a program in suitable package to assedsamgent stability under three phase fault at

different locations in a of radial power $gs.

Develop programs in suitable package to formulateddmittance and bus impedance matr
of interconnected power $gms.

Use suitable package to solve power flow problensiimple power sysms.

Use suitable package to study unsymmetrical faults at differlauations in radial powe
sysems

Use of suitable packageto sudy optmal gereration sheduling prollems for thermal power
plants.®

ices

=



Conduct of Practical Examination:

1. All laboratory experiments are to be includedpfacticalexamination.

2. Breakup of marks and the instructions printethencover page of answer script to be strictlyeaeti
by the examiners.

3. Students can pick one experiment from the quesiot prepared by tleamners.

4. Change afxperiment isallowed only onceand 15% Marks allotted to the procedure partto be made

ZEro. m




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VI

RELAY AND HIGH VOLTAGE LABORATORY

Course Code 18EEL77 CIE Marks 40
Number of Practical 0:2:2

Hours/Week SEE Marks 60
Credits 02 Exarn Hours 03

Course Learning Objectives

To conduct experiments to verify the charactessiof over current, over voltage, under
voltage elays both electromagnetic anthsctype.

To verify the operation of negativeqaiercerelay.

To conduct experiments to verify the charactesstt microprocessor based over currenty)
voltage, under voltage relays and distansleyt

To conduct experiments on generator, motor anckfegadiection.
To conduct experiments to study the spark overadheristics for both uniform and
non-urniform configurations using High AC and DCltages.

» To measure high AC and DCltages
» To experimentally measure the breakdown strengtfantformer i.
* To experimentally measure the capacitance of @iffeelectrode configuration modelsngs
» Electrolytic Tank. To generate standard lightnimgpulse voltage and determine efficiel
energy of impuse gererator and 50% probbility flashover vétage forair insulktion. =
Sl Experiments
NO
Total of Six experiments are tc be conducted by selecting Two experiments from each Part — A,

Part

and Part — C. Five out of six experiments are to beonducted under Part — D.

-B

1 Part- A | Over  Current Relay: (a)lnverse  Definite  Minimum  Time(IDMT)Non
Directiond
Characteristics (b) Directional Feetures (c) IDMT Directional.

2 IDMT Characteristics of Over Voltage otUnder Voltage Relay (Sd
State or Electromechanidape).

3 Operation of Negative Sequence Relay.

4 Part - B | Operating Characteristics of Microprocessor Based (Numeric) Over —Current Relay.

5 Operating Characteristics of Microprocessor Based (Numeric) Distance Relay.

6 Operating Characteristics of Microprocessor Based (Numeric) Over/Under Valtage

7 Part - C | Generation Pratection: Merz Frice Scheme.

8 Feeder Frotection against Faults.

9 Moator Pratection against Faults.

10 | Part-D | Spark %er Characteristics of Air subjected to High Vaoltage AC with Spark Voltage
Correct
to Standard Temperature and Pressure for UnifosTpga 1S1876: 2005]and Non
uniform [as per 1S2071(Part 1) : 1993] ConfiguratioSphere — Sphere, Point —Plai

11 Spark Over Characteristics of Air subjected to High voltage DC.

12 Measurement of HV AC and HVDC using Stancard Spheres as per IS 187¢:200¢

13 Measurement of Breakdown Strength of Transformer Oil as per IS 1876 :200¢

14 Field Mapping using Electralytic Tank for any one of the following Maodels: Cable
Camcitor/

15 (8) Generation aof standard lightning impul<se voltage and to determine efficiency and
energy of

insuktion subjected to impulse Kage.

impulse generator. (b) To determine 50% prdivabilashover voltage for air

ove

ncy,

ne,




Course Outcome:At the end of the course the student will be atle

»  Verify the characteristics of over current, oveltage, under voltage andegative
sequence relay both electromagnetic and giguc

e Verify the characteristics of microprocessor basedr current, over voltage, under
voltage relays and dncerelay.

« Show knowledge of protecting generator, motor aaddfrs.

* Analyze the spark over characteristics for bottianm and non-uniform configurations using Hig
A and DC vidtages.

* Measure high AC and DC voltages and breakdown gttnest transformer ib.

« Draw electric field and measure the capacitanaiffgirent electrodeonfiguration modés.

* Show knowledge of generating standard lightninguisg voltage to determine efficiency,
energy of impulse generator and 50% probabilitstftaver voltage for ainsuation. =

Conduct of Practical Examination:

1. All laboratory experiments are to be includedpf@acticalexamination.
2. Breakup of marks and the instructions printedhencover page of answer script to be strictlyeaeh
by the examners.

3. Students can pick one experiment from the quesiot prepared bipeexamners.

4. Change ofxperiment is allowed only once and 15% Marks allotted to the procedure partto be made
zgo. m




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VI

PROJECT PHASE —|

Course Code 18EEP78 CIE Marks 10C
Number of Practical Hours/Week 0:02 Exam Hours --
Credits 1 Exam Marks --

Course Learning Objectives:
» Support independefgarning.
* Guide to select and utilize adequate informatiomfvaried resources maintainietyics.
 Guide to organize the work in the appropriate manaed present information
(adknowledgingthe sourcesklealy.
» Develop interactive, communication, organizatiamgt management, and presentatioti ski
* Impart flexibility andadaptabilit y.
* Inspire independent and team working.
» Expand intellectual capacity, credibility, judgmeimtuiti on.
» Adhere to punctuality, setting and meetingdiimes.
* Instil responsibilities to oneself anthers.
Train students to present the topic of project wor& seminar without any fear, faaedence
confidertly, enharce commurication skil, invdve in group disusson to present and
exchangeidess. B

Project Phase-1 Students in consultation with the guide/s <hall cerry out literature survey/ visit
industriesto finalize the topic of the Project. Subsequenthge students shall collect the matgria
required for the electal project, prepare synopsis and narrate the melibmydo carry out the projéc
work

Course Outcomes: At the end of the course the student will be able to:
» Demonstrate a sound technical knowledge of théacte projectopic.
Undertake problem identification, formulation ardugion.
» Design engineering solutions to complex probleniiinlg a systemspproad.
» Communicate wh engineers and the community at large in writtemrl forms.

Continuous I nter nal Evaluation
CIE marks for the project phase | 100 marks.
i. Report 50 marks
ii. Partial result and presentation 50 marks
Marks shall be awarded (based on the quality obntepnd presentation skill, participation in the
question and answer session by the student) bgotmerittee constituted for the purpose by the Head
of the Department. The committee shall consisthofe faculty fronthe department with the senio
most acting as the Chairman.




VIl SEMESTER DETAILED SYLLABUS

B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VIII

POWER SYSTEM OPERATION AND CONTROL(Core Course)

Course Code 18EE81 CIE Marks 40
Number of Lecture Hours/Wet 3:0:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives
» To describe various levels of controls in poweteys and the vulnerability of the sys.
* To explain components, architecture and confitipmaof SCADA.

* To explain basic generator control loops, functioh®\utomatic generation control,
spead governors and mathematical models of Automat&d Bequercy Cortrol

« To explain automatic generation control, voltaged aieactive power control iran
interconnectal power sysem.

» Toexplain reliability and contingercy analysis, sateestimation and relatel issues.®

Madule-1

Introduction: Operating Stales of Power System, Objectives of Control, Key Concepts of
Reliable Operation, Preventive and Emergency CtstEmergy Management Cers. R1
Supervisory Control and Data acquisition (SCAB): Introduction, components, applicatior
Power System, basic functions and advantagesdiByiblocks of SCADA system, components of R
communication subsystem, IED functional block ciagrR2

Classification of SCADA system:Single master—single remote; Single masteittiple RTU; Multiple

master—multiple RTUs; and Single master, mulsplemaster, multiple remot®.R2

M odule-2

Automatic Generation Control (AGC): Introduction, Schematic diagram of load frequernay excitatio
voltage regulators of turbo generators, Load freguecontrol (Single area case), Turbine speed ging
sydem, Model of speed governing system, Turbine mdsieherator load model, Complete block diagrg
representation of load frequency control of anaisal power system, Steady state analysis, Cormteg
concept, Proportional plus Integral ControMer.1

M odule-3

Automatic Generation Control in Interconnected Powe system: Two area load frequency cont
Optimal (Two area) load frequency control by stasriable, Automatic voltage control, Lg
frequency control with generation rate constra{@RCs), Speed governor dead band and its effe
AGC, Digital LF Controllers, Decentralized cont®IT1

M odule-4

Control of Voltage and Reactive Power:Introduction, Generation and absorption of reachoe/er
Relation between voltage, power and reacpower at a node, Methods of voltage controhjedtior
of reactive power, Shunt capacitors and reacta@de$ capacitors, Synchronous compensators,
injection. ii Tap changing transformers. Combined of tap changing transformers and reactiowe
injection, Booster transformers, Phase shift tramsérs, Voltage collaps®.T3




Module-5

Power System Security: Introduction, Factors affecting power system sdguriContingenc
Analysis, Linear Sensitivity Factors, AC power flomethods, Catingency Selection ai
Ranking. T2

State estimation of Power Systemdntroduction, Linear Least Square Estimat®ii.2

Course Outcome: At the end of the course the student will be adrle

Describe various levels of controls in power systearchitecture and configuration
of SCADA.

Develop and analyze mathematical models of Autamatad Frequency Control.

Develop mathematical model &utomatic Generation Control in Interconnected P
system

Discuss the Control of Voltage , Reactive Powed ¥altage collapse.
Explain security, contingency analysis, state esiiom of power systen.

Question paper pattern:
» The question paper will have ten questions.
» Each full question is for 20 marks.
» There will be 2 full questions (with a maximum bfdée sulguestions in one full question) fr
each module.
» Each full question with sub questions will coves tontents under a module.
» Students will have to answer 5 full questions, &étg one full question from each modute.

Text Book
1 | Modern Power System Analysis D. P. Kathari McGraw Hill | 41 Edition, 2011
2 (P:ovrvter IGeneratlon Operation and | Allen J Wood etal | Wiley 2nc Edition,2003
onrol
3 | Electric Power Systen B M Weedy, B J Wiley 4" Edition, 2012
Reference Books
1 | Compute-Aided Power Syste G. L. Kusic CRC Pres 2nc Edition.201(
Analysis
2 | Power System SCADA and Sm |[Mini S Thom and CRC Press 201¢
Grid

John D. McDonal

3 | Power System Stability and Contral| Kundur McGraw Hill | 8" Reprint, 200¢




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VIII

FACTS AND HVDC TRANSMISSION ( Professional Elective

Course Code 18EE821 CIE Marks 4C
Number of Lecture Hours/Wet 3:0:C SEE Marks 60
Credits 3 Exam Hours 03

Course Learning Objectives
e To discuss transmission interconnections, flotvPower in an AC System, limits of the
loading capability, dynamic stability consideosts of a transmission interconneattio

and controllable parametes.

* To explain the basic concepts, definitions of fid&iac transmission systems and benefits [from

FACTStechndogy.
* To describe shunt controllers, Static Var Compemsand Static Compensator for injecting
reactive power in the transmission system in enhancing trarallability and power trangie

capability.

* To describe series Controllers Thyristor-Controlli®dries Capacitor (TCSC) and the Static

SyrnchronousSeries Compensator (SSSC) for control of the mésson linecurrent.
e To explain advantages of HVDC power transmissioverndgew and organization of HVDC
sydem.
e To describe the basic components of a convertemnigthods for compensating the reactive gsow
demanded by theonwerter.
. Explain converter control for HYDC systems, comntiotafailure, control futionsm

M odule-1

FACTS Concept and General System Considerations: Transmission Interconnections, Flow of
Power in an AC System, What Limits the Loading Qelpgg? Power Flow and Dynamict&bility
Considerations of a Transmission InterconnectioalatR’e Importance of Controllableafmetes,
Basic Types of FACTS Controllers, Brief Dagtion and Definitions of FACTS Contters,
Checklist of Possible Benefits from FACTS Techngldg Perspective: HVDC or FACTS.

M odule-2

Static Shunt Compensators: Objectives of Shunt Compensation - Midgaint Voltage Regulation for
Line Segmentation, End of Line Voltage Support tevent Voltage Instability, Improvement of
Transient Stability. Methods of Controllable Var n@eation —Thyristor controlled Reactor (TCR)
and Thyristor Switched Reactor (TSR), Thyristor t8téd Capacitor (TSC).Operation oin§e
Phase TSC — TSR. Switching Converter Type Var Geoes, Basic Operating Principlesad®
Control Approaches. Static VAR Compensators: SVQ &@TATCOM, the Regulation I&e.
Comparison between STATCOM and SVC, V -l and V —r@cteristics, Transientahility,
Response ime.m

M odule-3

Static Series Compensators: Objectives of Series Compensation, Concept of Series Capacitive
Compensation, Voltage Stability, Improvement Tofnsient Stability. GTO Thistor-Cortrolled
Series Capacitor, Thyristor-Switched Series Capgchlthyristor-Controlled Series Capacitor elBtatic
synchronous  Series  Compensator, Tratesini Power Versus Transson
AngleCharacteristic.m

M odule-4

Development of HVDC Technalogy:Introduction, Advantages of HVDC Systems, HVDC System
Costs, Overview and Organization of HVDC 8yst, HVDC Characteristics and coBonic
Aspects.

Power Conversion: 3-Phase Converter, 3-Fhase Full Bridge Converter, 12-Fulse Converter.m




M odule-5

Contral of HVDC Converter and System: Converter Contral for an HVDC System, Commutation
Failure, HVDC Control and Design, HYDC ContrBunctions, Reactive Power and Itdge

Stability.

Course Outcome: At the end of the course the student will be adrle

Discuss transmission interconnections, flow of Rowean AC System, limits of the
loadingcgpablity, dynamic stability considerations of a transnaissinterconnection and
controllable parametes.

Explain the basic concepts, definitions of flexible transmission systems and benefits
FACTStedindogy.

Describe shunt controllers, Static Var Compensatat Static Compensator for injectin
reactive powr in the transmission system in enhancing the otlability and power
transfercapablility.

Describe series Controllers Thyristor-Controlledi&e Capacitor (TCSC) and theagd
Syrnchronous Series Compensator (SSSC) for controleofrinsmission lineurrent.
Explain advantages of HVDC power transmission, vieer and organization of HVD
sydem.

Describe the basic components of a converter, teods for compensating the
reactive powr demanded by thenwerter.

Explain converter contral for HVDC systems, commutation failure, contral

Question paper patte

» The question paper will have ten questions.

» Each full question is for 20 marks.

» There will be 2 fullquestions (with a maximum of three sub questiorania full question) fro
each module.

» Each full question with sub questions will coves ttontents under a module.

» Students will have to answer 5 full questions, &eig one full question from each modufe.

from

g

C

Text Books

1 | Understanding FACTS: Cancepts and Narain G Hingarani, Wiley 10 Edition,
Technology of Flexible AC Tnsnisson| Laszlo 2000
Sydems Gyugyi

2 | HVDC Transmission: Power Conversion | Chan-Ki Kim et al Wiley 15U Edition,
Applicationsin Power Syams 2009

Reference Books

1 | Thyristor Based FACTS Contrallers for | R. Mcohan Mathur, Rajiv. | Wiley 15t Edition,
Electrical Transmission Sysns K. Varma 2002




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VIII

ELECTRICAL ESTMATION AND COSTING (Professional Elective)

Course Code 18EE822 CIE Marks 40
Number of Lecture Hours/\Wet 3:00 SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives
« To discuss the purpose of estimation angding.
« To discuss market survey, estimates, purchase rggjuienders, comparative statement
payment of bills and Indian electricity act and soohthe ries.
« To discuss distribution of energy in a buildingring and methods of wiring, cables usa
internal wiring, wiring accessories, fittings and éss
« To discuss design of lighting points and its numbstal load, sub-circuits, size @indudor.

« To discuss different types of service mains aninesion of powercircuits.
» To discuss estimation of overhead transmissiondéstdbution system and itomporents.

an

» To discuss main components of a substation, theiphgcal representation and preparatidn o

singleline diagram of a sulbation. ®

M odule-1

Pri nciples of Estimation: Introduction to Estimation and Costing, Elecrical Schedule, Catalogues,

Market Survey and Source Selection, Recording ¢iiriades, Determination of Required Quantity

Material, Labour Conditions, Determination of Cddaterial and Labour, Contingencies, &heal
Charges, Profit, Purchase System, Purchase Enquidy Selection of Appropriate Purchase M
Comparative Statement, Purchase Orders, PaymerBilldf Tender Form, General Idea abdi
Rule, Indian Electricity(IE) Act and IE Rules -20,35,46,47,50,51,54,55,27d79.m

ode

Module-2

Wiring: Introduction, Distribution of energy in a Building, PVC Casing and Capping, Conduit
Wiring, Desirabilities of Wiring. Types of cablessad in Internal Wiring, Multi Strand Clas,
Voltage Grading and Specification of Ce

Wiring (continued): Main Switch and Distribution Board, Conduits ansl éccessories andttings
Lighting Accessories and Fittings, Types of Fusege of Fuse, Fuse Units, Earthing Cortdy
Internal Wiring: General rules for wiring, Design of Lighting Poir{i8efer to Seventh Chapter of
the Text Book), Number of Points, DeterminationTotal Load, Number of Sub —Circuitsafihgs

Main Switch and Distribution Board and Size of Conductor. Current Density, Layout. ®

Module-3

Service Mains: Introduction, Types, Estimation of Undergrounc and Overhead Service Connectians.
Design and Estimation of Power Circuits:Introduction, Important Considerationsegardng

Motor Installation Wiring, Input Power, Input Cunteto Motors, Rating of Cables, Rating of EuSze of
Condt, Distributon Baard Main Switch and Sarter. ®

M odule-4

Estimation of Overhead Transmission and Distbution Lines: (Review of Line Suppor]
Conductor Materials, Size of Conductor for Overh&adnsmission Line, Types of Inators)[No
Question Shall be Set From the Reviewtinr.

Cross Arms, Pole Brackets and Clamps, Guys andsSt@pnductors Configuration Spaciegd
Clearances, Span Lengths, Lightning Arrestors, €iRlates, Danger Plates, Anti Climbingvizes,
Bird Guards, Beads of Jumpers, Muffs, Points taCloasidered at the Time of Erection of éthead
Lines, Erection of Supports, Setting of Stays, igxof Cross Arms, Fixing of Insulators, Conttu
Erection. ®

O

M odule-4 (continued)

Estimation of Overhead Transmission and Distribution Lines (continued): Repairing and
Jointing of Conductors, Dead End Clamps, Positignifi Conductors and Attachment to Ifear s
Jumpers, Tee-Offs, Earthing of Transmission Lin€sjarding of Overhead Lines, Clearancef
Condudor From Ground, Sgang Between Condutors, Impotant Speifications. ®

U7
o

M odule-5
Estimation of Substations:Main Electrical connection, Graphical Symbols farMus Types of
Apparatus and Circuit Elements on Substation mamn@&ction Diagram, Single Line Diagram of

Typical Substations, Equipment for Substation, &ilm Auxiliaries Supply, Substatiorathing. ®




Course Outcomes: At the end of the course the student will be able

Explain general principles of estimation and majoplicable I.E. rules.

Discuss wiring methods, cables used, design ofitighpoints and subtrcuits, internal wiring
wiring accessories and fittings, fuses and types.

Discuss estimation of service mains and power itgcu

Discuss estimation of overhead transmission artdlaliion system its components.

Discuss types of substation, main components aimdatfon of substatior®

Question paer patterr

The question paper will have ten questions.

Each full question is for 20 marks.

There will be 2 fullquestions (with a maximum of three sub questionsnia full question) fro
each module.

Each full question with sub questions will coves ttontents under a module.

Students will have to answer 5 full questions,delg one full question from each modufe.

Text Book

1 | A Course in Elecrice Installation | J. B. Gupta Kalson Books, omn Edition,

Edimating and Casng 2012




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VIII

ELECTRIC VEHICLE TECHNOLOGIES (Professional Electivi)

Subject Cade 18EE82: CIE Marks 4C
Number o Lecture Hours/Wee 3:0:C SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
» To understand working of Electric Vehicles and redesnds.
» Ability to analyze different power converter topgloused for electric vehicle application.
» Ability to develop the electric propulsion unit aitsl control for application of electric vehicles.
» Ability to design converters for battery charginglaexplain transformer less topology.

Module-1

Electric and Hybrid Electric Vehicles

Configuration of Electric Vehicles, Performance of Elect¥ehicles, Traction motor characterist
Tractive effort and Transmission requirementehicle performance, Tractive effort in not
driving, Energy consumption Concept of HgbrElectric Drive Trains, Architecture of biyd
Electric Drive Trains, Series Hybrid ElectBeive Trains, Parallel hybrid electric drive trai m

Module-2

Energy storage for EV and HEV

Energy storage requirements, Battery paramefBypes of Batteries, Modelling of Battery, Fuelll
basic principle and operation, Types of Fuel <£ellPEMFC and its operation, Modellingf
PEMFC, Supercapacitors.

Module-3

Electric Propulsion
EV consideration, DC motor drives agpeed control, Induction motor drives, PermanengridaMotor Drives
Switch Reluctance Motor Drive for Electric Vehigl€onfiguration and control of Drives.

Module — 4

Design of Electric and Hybrid Electric Vehicles
Series Hybrid Electric Drive &m Design: Operating patterns, control strateds#ang of major componer,
power rating of traction motor, power rating of imeggenerator, design of PPS Parallel Hybrid EteEtrive Trair
Design: Control strategies of parallel hybrid drikain, design of engine power capacity, design of eleatkito
drive capacity, transmission design, energy staiagiegn.m

Module — 5

Power Electronic Converter for Battery Charging

Charging methods for battery, Termination methetisrging from grid, The Zenverter, Isolated bidirectio
DC-DC converter, Design of Z- converter for tégt charging, Higlfrequency transformer based isol
charger topology, Transformer less topolcmy.

Course Outcome: At the end of the course the student will be abile
* Explain the working of electric vehicles and receands.
* Analyze different power converter topology useddtactric vehicle application.
» Develop the electric propulsion unit and its cohtoo application of electric vehicles.
» Design converters for battery charging and exgi@nsformer less topolog.
Question paper pattern
* The question paper will have ten questions.
» Each full question is for 20 marks.
» There will be 2 full questions (with a maximum bfé¢e sub questions in ondlfquestion) from eag
module.
» Each full question with sub questions will covee ttontents under a module.
» Students will have to answer 5 full questions, &iélg one full question from each modut.

Text Bocks

1 | Modern Electric, Hybrid Electric, | M. Ehsani, Y. Gao, £ | CRC Pres 200t
Fuel Cell Vehicles: Fundamentals,| Gay and Ali Emadi
Theory, and Design

2 | Electric and Hybrid Vehicles Igbal Husail CRC Press 2003
Design Fundamentz

Reference Bocks



Energy Management Strategies | Sheldon S. Williamsc |Springer 2013

Electric and Plug-in Hybrid Electric

Vehicles

Modern Electric Vehicle Technolo | C.C. Chan and K.T |[OXFORD 2001
Chau University

Hybrid Electric Vehicles Principle | Chris Mi, M. Abul Wiley 2011

And Applications With Practical Masrur, David Publication

Perspectives Wenzhong Gao




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS) AND OUTCOME BASED EDUCATION (OBE)

POWER SYSTEM PLANNIN G (Professional Elective)

Subject Code 18EE824 CIE Marks 4C
Number of Lecture Hours/Week 3:0:0 SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives

e To discuss primary components of power system p@nmamely load furcating,
evaluation of energy resources, provisions of glggt Act and Energy Conservation Act.

* To explain planning methodology for optimum powgstem expansion, various types
of generation, transmission and distribution

» To explain forecasting of anticipated future lsaquirement®f both demand and energy by
deterministic and statistical techniques usingdasting tools.

» To discuss methods to mobilize resources to meentrestment requirement for the power
sector

* To perform economic appraisal to allocate the resemi efficiently and take proper
investment decisions

* To discuss expansion of power generation and phgnior system energy in the country

» To discuss evaluation of operating states of trégsion system, their associated
contingencies and determination of the stabilityhef system for worst case conditions

» To discuss principles of distribution planning, plyprules, network development and the
system studies

 To discuss reliability criteria for generation, nsmission, distribution and reliability
evaluation and analysis.

» To discuss grid reliability, voltage disturbances gheir remedies.

« To discuss planning and implementation of electAatility activities designed t
influence consumer uses of electricity.

* To discuss market principles and the norms framgdCERC for online trading and
exchange in the interstate power marimet.

O

Module-1

Power System: Planning Principles Planning Process, Project Planning, Power Development, Nationa
and Regional Planning, Enterprise Resources Plgnilanning Tools, Power Planning Organisgtion
Scenario Planning.

Electricity Forecasting: Load Requirement, System Load, Electricity ForéngsForecasting
Techniques, Forecasting Modelling, Spatial — LoateEasting, Peak Load - Forecast, Reactive —

Load Forecast, Unloading of a Systam.

Module-2

Power -System Economics: Financial Flanning, Techno — Economic Viabili ty, Private Participation,
Financial Analysis, Economic Analysis, TransmissiBaral Electrification Investment, Total System
Analysis, Credit - Risk Assessment.
Generation Expansion: Generation Capacity and Energy, Generation Mixafl€oal Technologs
Renovation and Modernisation of Power Plamts.

D

Module-3

Transmission Planning: Transmission Planning Criteria, Right — of — Way, Network Studies High
— Voltage Transmission, HYDC Transmission, Condig;t8ub — Stations, Power Grid, Reactive Epw
Planning, Energy Storage.

Module-4

Distributi on: Distribution Deregulation, Planning Principles Electricity — Supply Rules Criteria
and Standards, Sub — Transmission, Basic Netwarnk, Voltage Direct Current Electricity,




Module-4 (continued)

Distributi on(continued): Upgradation of Existing Lines and Sub — Staticns, Network Development,
System Studies, Urban Distribution, Rural Eleatgfion.
Reliability and Quality: Reliability Models, System Reliability, Reliabilitand Quality Plannin
Functional Zones, Generation Reliability PlanningeZia, Transmission Reliability Criteria, Disttiton
Reliability, Reliability Evaluation, Grid Reliabtl, Quality of Supplym

(@]

Module-5

Demand-Side Planning: Demand Respcnse, Demand — Respanse Programmes Demand— Respcnse
Technologies, Energy Efficiency, Energy - Economir@ducts, Efficient — Energy Users, Supply —
Side Efficiency, Energy Audit.

Electricity Market: Market Principles, Power Pool, Independent Systgrar@tor, Distribution Syste
Operator, Power Markets, Market Rules, Bidding, diitg, Settlement System, Merchant Pq
Differential Electricity, Congestion Management,ciilary Services, Hedging, Smart Power Mariset|

Course Outcome: At the end of the course the student will be able t

< Discuss primargomponent®f power system planning, planningethodologyfor optimum
power system expansion and load forecasting.

« Understand economic appraisal to allocate theouress efficiently and apprecid
the investment decisions

« Discuss expansion of power generation and planfangystem energy in the count
evaluation of operating states of transmissioresgstheir associated contingencies and
stability of the system.

« Discuss principles of distribution planning, supplyes, network development and 1
system studies

« Discuss reliability criteria for generation, trarission, distribution and reliability evaluati
and analysis, grid reliability, voltage disturbasie®d their remedies

« Discuss planning and implementation of electridlitctivities, market principles and tk
norms framedm

Question paper pattern:

e The question paper will have ten questions.

e Each full question is for 16 marks.

e There will be 2 full questions (with a maximum ofif sub questions in one full question)
from each module.

* Each full question with sub questions will coves tontents under a module.

« Students will have to answer 5 full questions, @lg one full question from each
module m

Textbook

1 | Elecric Power Planning A. S Pabla McGraw Hill, 2"U Edition,

LoYak ¥al
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B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VIII
ELECTRICAL POWER QUALITY (Professonal Elective)

Caourse Cade 18EE82¢ CIE Marks 4C
Number of Lecture Hours/Week (L:T| 3:0:C SEE Marks 6C
Credits 03 Exam Hours 03
Course Learning Objectives

. Review definitions and standards of common powaetitwphenomena.

. Understand power quality monitoring and classiftatechniques.

. Investigate different power quality phenomena caasel effects.

. Understand different techniques for power qualigbtems mitigation.

. Understand the various power quality phenomenaeir, ¢iigin and monitoring and mitigation

methods.

. .d — Understand the effects of various power gualityneinéenon in various equipmer

odule-

Introduction: Power quality-voltage quality, power quality ewtion procedures term and definitio
general classes of power quality problems, tratsiéong duration voltage variation, short duratiamitage
\variations, voltage imbalance, waveform distortipoyer quality termsm

Module-2

Voltage sags and interruptions: Sources of sags and interruptions, estimating geltsag performang
fundamental principles of protection, motor staytsags.

Transient over voltages:Sources of transient over voltages, principles\a@r o/oltages protection, utili
capacitor switching transients.

M odule-3

Transient over voltages Fundamentals of harmonics: Harmonic distortionitage versus transient
harmonic indexes, harmonic sources from commeioiadls, harmonic sources from Industrial 103
effects of harmonic distortion, intra harmonims.

ld’S,

Module-4

Applied harmonics: Harmonic distortion evaluations, principles for tolling harmonics, harmoni
studies, devices for controlling harmonic distartibarmonic filters, standards of harmonms.
POWER QUALITY BENCHMARK: Introduction, benchmark process, power quality i@t

Module-5

Power quality benchmark: power quality state estimation, including powealgy in distribution planning

Distributed generation and quality: DG technologies, interface to utility system, ovquality issueg
interconnection standards.

).

Course Outcome At the end of the course the student will be able to:
*  Define Power quality; evaluate power quality praged and standards.

* Estimate volige sag performance; explain principles of pradecand Sources of transient @
voltages.

* |dentify various sources of harmonics, explain @fef harmonic distortion.
o Evaluate harmonic distortion, control harmonic alisbn.
*  Estimate power quality in distribution planningeidify power quality issues in utility systerm.

Question paper pattern:
* The question paper will have ten quiess.
e Each full question is for 20 arks.
* There will be 2 full questions (with a maximum bfde sub questions in one full question)
from eady moduk.
* Each full question with sub questions will coves tontents under a moeul
»  Students will have to answer 5 full guestions, selecting one full question from eachmodule. ®

Text Bocks

1. Electric Power Quality Dugan, Rger C,| McGraw-Hill 2003
Mark F professional

Reference Book

1. Electric Power Quality G.T.Heydt Stars in a circle 1991
publications




Understanding power quali Math H. J. IEEE Pres 200(
problems voltage sags and Bollen.
interruptions

Power quality in power systen [Ewald F Fuchs, | Academic Pres: 200¢
and electrical machines Mohammad, A.S| Elsevier

Masoum




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER-VII/ VIII

INTERNSHIP
Course Code 18EEI8E CIE Marks 4C
Number of Practical Hours/Week -- SEE Mark: 6C
Credits 03 Exam Hours 03

Course Learning Objectives:

Internship provide students the opportunity of &od experience that include perabn

training, time and stress management, interackilés,spresentations, budgeting, marketing, lidbpi
and risk management, paperwork, equipment orderimintenance, responding to emergencies
The objectiveare further,

* To put theorynto practice

* To expand thinking and broaden the knowledge aiild skcquired through course work timg
field.

» To relate to, interact with, and learn from currprdfessionals in thédid.

» To gain a greater understanding of the duties asglnsibilities of a pre§sonal.

* To understand and adhere to professional standathisfield.

» To gain insight to professional communication ilihg meetings, memaos, reading, writ
pulic. =

li
etc.

ng,

Internship: Students under the guidance of internal guide/s and external guide <hall take part in all

the activities regularly to acquire as much knogkeds possible without causing any inconvenietice

the place ofnternshp.
Seminar: Each student, is required
* Present the seminar on the internship orally arttifmugh power pointligles.
* Answer the queries and involve in déddliscusson.
*  Submit the report duly certified by tlegternalgude.
The participants shall take part in discussionasief friendly and stimulating environment in wh
the dudentsare mativated to read high sandardsand kecome self-confidert. ®

ich

Course Outcome: At the end of the course the student will be able to:
» Gain practical experience within industry in whikle internship is dan
» Acquire knowledge of the industry in which the mntghip is doe.
» Apply knowledge and skills learned ¢tassroom work.
» Develop a greater understanding about career aptidrile more clearly defining perso
career gaals.
» Experience the activities and functions of psgonals.
* Develop and refine oral and written communicatikifi s. =

nal

Continuous Internal Evaluation
CIE marks : 40 Marks
i.  Successful completion of Internship training makganization and certification from competit
authority-20 marks
ii. Presentation and report -20 Marks
(based on the quality of report and presentatioi, gbarticipation in the question and answ
session bythe student) by the committee constituted for the psepby the Head of the Departme
The committee shatonsst

of three faculty from the department with the semst acting as the Chairmam.

Semester End Examination

SEE marks — 60 Marks based on presentation slalitigipation in the question and answ
session bythe student to the examiners appointedtts/University. m

ve
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Open Electives A/B

B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
INDUSTRIAL SERVO CONTROL SYSTEM S(Open Elective)
Course Code 18EE651 CIE Marks 40
Number of Lecture Hours/Wet 3:0:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives
* To explain the evolution and classification of sefwwith descriptions of servo drivacuators
amplifiers, feedback transducers, performance, rantbleshootingechniques.

To discuss system analogs and vectors, with aweMdalifferentialequaions.

To discuss the concept of transfer functions ferrépresentation of differentieduétions.

To discuss mathematical equations for electricasenotors, both DC and brushless D&vs
motors.

To represent servo drive components by their tesirfahction, to combine the servo drive
building blocks into system blockatdjrams.

* To determine the frequency response techniqugsdper servaompensation. ®

Module-1

Servos: Introduction, Benefits of Servo Systems, Types of Servos - Evolution of Servo Drives,
Classification of Drives, Components of Servos -dtdwlic/Electric Circuit Equ#ons, Actuators—
Electric, Actuators—Hydmulic, Amplifiers—Hectric, Amplifiers—Hydraulic, Transduers (Feedbad). ®

Module-2

Machine Servo Drives: Types of Drives, Feed Drive Performance.
Troubleshooting Techniques:Techniques by Drive, Problems: Their Causes an@sCur
Machine Feed Drives:Advances in Technology, Parameters for makingliégpon Chaces.

Application of Industrial Servo Drives: Introduction ,Physical System Analogs, Quantitagl
Vectors, Differential Equations for Physical Systerlectric Servo Motor Transfer Functicarsd Time
Constants, Transport Lag Transfer Function, HydcaBervo Motor Chacteidics, General Transfe
Charactaistics. »

M odule-3

Generalized Contral Theory: Servo Block Diagrams, Freguency-Response Characteristics and
Construction of Approximate (Bode) Frequen Charts, Nichols Charts, Servo alysis
Techniques, Servo Compextisn.

Indexes of Performance: Definition of Indexes of Performance for SerDrives, Indexes of
Performance for Bectric and Hydraulic Drives. =

Module-4

Performance Criteria: Percent Regulation, Servo System Responses.

Ser Plant Compensation Techniques:Dead-Zone Nonlinearity, Change-in-Gain Nbe#ity
Structural Resonances, Frequency Selective Feedbael forward Contio

Machine Considerations: Machine feed drive Considerations, Ball Screw Medts Resorences
and Reflected Inertias for Madhine Drives. ®

M odule-5

Machine Considerations:Drive Stiffness, Drive Resolution, Drive dateration, Drive Speel
Considerations, Drive Ratio Considerations, Driverust/Torque And Friction Considerations, [Br
Duty Cycles.m

\'



Course Outcome: At the end of the course the student will be atile

« Explain the evolution and classification of servaéth descriptions of servo drive actuat
amplifiers, feedback transducers, performance, and trdutmésgtediniques.

« Discuss system analogs, vectors and transfer mectf differentialequations.

« Discuss mathematical equations for electric serators, both DC and brushless DC s

motors.

« Represent servo drive components by their tranffection, to combine the servo drivs
buildinghdocks into system block dgrams.

» Determine the frequency response techniques fpeprgervacompenstion.

« Explain perform indices and performance criterinsiervo syems and discuss the mechan

considerations ofesvo systemss

ors,

er'vo

ical

Qu

estion paper pattern

module.

The question paper will have ten questions.
Each full question is for 20 marks.
There will be 2 fullquestions (with a maximum of three sub questiormafull question) from ea

Each full question with sub questions will cover dontents under a module.
Students will have to answer 5 full questions,ctielg one full question from each modute.

Text Bock

1

Industrial Servo Contral
Systems Fundamentadsd
Applications

George W. Yaounkin

Marcel Dekker

15U Edition, 2003

Reference Books

1 | Servo Mators and Indvstrial Control Riazallah Firoczian | Springer 2N0 Edition, 2014
Theory

2 | DC SERVOS Apgplication and Stephen M. Tokin | CRC 1% Edition, 2011

Design with MATLAB




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER -VI
PLC and SCADA (Open Elective)
Course Code 18EE6G5Z CIE Marks 40
Number of Lecture Hours/Wet¢ 3:0:C SEE Marks 60
Credits 03 Exam Hours 03
Course Learning
Objectives:

 To explain advantages and disadvantages, mats pad their functions, basic sequend
operation of PLC.

* To describe the hardware components: I/O modul®), @emory devices, other support
devicesand the functions of PLC memoryam

* To describe program scan sequence, the commumaaitioformation to the PLC using
different languages, internaélay ingruction.

* To explain identification of common operating modiesnd in PLCs, writing and entering
theladder logic programs.

* To define the functions of Relays, ContactorsidviStarters, Switches, Sensors, Output C¢
Devices, Seal-In Circuits and Latching!&s.

» To explain conversion of relay schematics into Padter logic programs and writing PLC
programs directly from narrative deiptions.

* To explain the functions of PLC counter instrucsipapplying combinations of counters ang
timersto control sysems.

* To describe the function of selectable timed ingetrand fault routine files and use of
temporaryendingruction.

» To explain the execution of data transfer instamdj interruption of data transfer and data
compae indructions.

* To explain the basic operation of PLC closed-looptml system, various forms of
mechanical sequencers and their opéons.

* To describe the operation of bit and word shefjisters and develop programs that usé
registers.

* To discuss the operation of various processesctsties of control systems and the metlobd

communtation ketween different indudrial pracesses. B

Module-1

Programmable Logic Contrallers: Introduction, Parts of a PLC, Frinciples of Operation, Madifying
the Operation, PLCs versus Computers, PLC SizeAgptication.

PLC Hardware Components: The I/O Section, Discrete I/O Modules, Anald® Moduks,
Special /0O Modules, /O Specifications, The a&hProcessing Unit (CPU), Memoryefign,
Memory Types, Programming Terminal Devices, Recaydand Retrieving Data, Human aldhine
Interfaces (HMIs).

Basics of PLC Programming: Processor Memory Organization, Program Scan, PL&gr&mming
Languages, Relay-Type Instructions, Instruction rédding, Branch Instructions, Internalel&
Instructions, Programming Examine If Closed andriira If Open Instructions, Enterirtlge

Ladder Dagram, Modkes of Opeation ®

Module-2

Developing Fundamental PLC Wiring Diagrams and Ladder Logic Programs: Electromagnetic
Control Relays, Contactors, Motor Starters, Manyudperated Switches, Mechanically Ogpted
Switches, Sensors, Output Control Devices, SedGircuits, Latching Relays, ConvertingelBy
Schematics into PLC Ladder Programs, Writing a leadcbgic Program Directly from a axrative
Description.

Programming Timers: Mechanical Timing Relays, Timer InstrucgpnOn-Delay  imer
Instruction, Off-Delay Timer Instruction, RetentiVémer, Gascading Timers. B

ntro

sh



Module-3

Praogramming Counters: Counter Instructions, Up-Counter, Down-Counter, Cascading Counters,
Incremental Encoder-Counter Applications, Combin@Gaynter and Timer Fations.
Program Control Instructions: Master Control Reset Instruction, Jump Insiomgt Subroune

Functions, Immediate Input and Immediate Outputrlicsions, Forcing External /O Adesss, Safety
Circuitry, Selectable Timed Interrupt, Fault Roati Temporary End Instruction, Suspendrlntion. =

M odule-4

Data Manipulation Instructions: Data Manipulation, Dafa Transfer Operations, Data Compare

Instructions, Data Manipulation Programs, NumeriData I/O Interfaces, Closed-Loop Guo.

Math  Instructions: Math Instructions, Addition Instruction, Subtraction Irteuction,
Multiplication Instruction, Division Instructign Other Word-Level Math InstructionseFArithmetig
Operdions. =

M odule-5

Sequencer and Shift Register Instructions: Mechanicel Sequencers, Sequencer Instructions,

Sequencer Programs, Bit Shift Registers, Word Shpttations.

Process Control, Network Systems, and SCADATypes of Processes, Structure of €anSystems, On/G
Control, PID Control, Motion Control, Data @omunications, Supersory Corrol and Data Acquigtior
(SCADA). =

Course Outcome: At the end of the course the student will be able to:
« Discuss history of PLC and describe the hardwanepcments of PLC: /O modules, CPU, memo
devices, other support\dees, operating modes and PLC prognaimg.
» Describe field devices Relays, Contactors, MotartBts, Switches, Sensors, Output Contrg
Devices, Seal-In Circuits, and Latching Relays commomsigcuwith /0O modué.
» Analyze PLC timer and counter ladder logic programd @scribe the operation of different prog
controlindrudions

y

[am

* Discuss the execution of data transfer instructidasa compare instructions and the basic operafion

PLC closed-loop control sgsn.

control systems and communication between the psesc®

Question paper pattern
* The question paper will have ten questions.
« Each full question is for 20 marks.
» There will be 2 fullquestions (with a maximum of three sub questionsnia full question) from ea|
module.
« Each full question with sub questions will coves ttontents under a module.
» Students will have to answer 5 full questions,ctiglg one full question from each modu®e.

Textbook

1 Programmable Logic Frank D McGraw Hill, 4th Edition, 2011
Controllers Petruzella

Reference Book

1 Programmable Logic E A Parr Newnes 3rd Edition, 2013
Controllers an Engineer’s
Guide

2 Introduction Gary Dunning Cengage 3rd Edition, 2006
Programmable Logic
Controllers

Describe the operation of mechanical sequencarantdiword shift registers, processes and strucfure



B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER -VI
RENEWABLE ENERGY RESOURCES( Open Elective )
Course Code 18EE65% CIE Marks 40
Number of Lecture Hours/Wet 3:0:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learring Objectives:

» To discuss causes of energy scarcity and its salutenergy resources and availabilitff o
renewable energy.

» To explain sun — earth geometric relationship, iearBun Angles and their Relationships

» To discuss about solar energy reaching the Eathiface and solar thermal energy applicatigns.

» To discuss types of solar collectors, their configfons and theigpplications

* To explain the components of a solar cell systegujvalent circuit of a solar cell, its
characteristicand applications.

* To discus benefits of hydrogen energy, productibmyalrogen energy, storage its
advantagesnd dissdvantages.
» To discuss wind turbines, wind resources, sitectiete for windturbine
 To discuss geothermal systems, their classificattod geothermal based electric pawe
generation
» To discuss waste recovery management systems,tadesmand disadvantages
» To discuss biomass production, types of biomasi$igyas properties of producees)
» To discuss biogas, its composition, producticanehts.
» To discuss tidal energy resources, energy avatiglglower geeration.
» To explain motion in the sea wave, power associatftsea wave and energy availability and the
denvces
» for harnessing wave energy.
Module-1
Introduction: Causes of Energy Scarcity, Solution to Energy Scarcity, Factors Affecting Energy
Resource Development, Energy Resources andsifitation, Renewable Energy — Wiwide
Renewable Energy Availability, Renewable Energinidia.
Energy from Sun: Sun- earth Geometric Relationship, Layer of the, &arth — Sun Anglesand
their Relationships, Solar Energy Reaching thetEafurface, Solar Thermal Bigy Applications.m

M odule-2

Solar Thermal Energy Collectors: Types of Salar Calleciars, Configurations of Certain Fractical
Solar Thermal Collectors, Material Aspects of SdGwllectors, Concentrating Collectorsar&bdic
Dish — Stirling Engine System, Working of Stirling Brayton Heat Engine, Solar Collector t&yss
into Building Services, Solar Water Heating Systenfassive Solar Water Heating ®yss,
Applications of Solar Water Heating Systems, ActBelar Space Cooling, Solar Air Heating,l&80
Dryers, Crop Drying, Space Cooing, Solar CookeofarSond.

Solar Cells: Components of Solar Cell System, Elements of Sili8olar Cell, Solar Cell ateials,

Practical Solar Cells, | — V Characteristics ofaBoCells, Efficiency of Solar Cells, Plowdtaic

M odule-3

Hydrogen Energy: Benefits of Hydrogen Energy, Hydrogen Productiorhimlogies, Hydrogen
Energy Storage, Use of Hydrogen Energy, Advantageb Disadvantages of Hydrogen e&gy,
Problems Associated with Hydrogeneegy.

Wind Energy: Windmills, Wind Turbines, Wind Resources, Wind Tuod Site ®lecton.
Geothermal Energy: Geothermal Systems, Classifications, Geothermalolree Uilization,
Resource Exploration, Geothermal Based ElectriowBr Generation, Associated Heots
environmental Effets. Solid waste and Agricultural Refuse:Waste is Wealth, Key Issues, Waste
Recovery Minagerment Scheme, Advantages and Disadvantages ofteW&®ecycling, Souree
and Types of \&ste, Regycling of Rastics. ®

Module-4




Biomass Energy: Biomess Froduction, Energy Flantation, Biomess Gasification, Theory of
Gasification, Gasifier and Their Classificatipn€hemistry of Reaction Process irescation,
Updraft, Downdraft and Cross-draft Gasifiers, Fized Bed Gasification, Use of Biomassdbier,
Gasifier Biomass Feed Characteristics, ApplicatiohBiomass Gasifier, Cooling and Cleaning
Gadifiers.

Biogas Energy:Introduction, Biogas and its Composition, Anaerdbigestion, Biogas Prodtion,
Benefits of Biogas, Factors Affecting the Selectaira Particular Model of a Biogas PlanipBas
Plant Feeds and their Charaistics.

Tidal Energy: Introduction, Tidal Energy Resource, Tidal Eyye Availability, Tidal Pow
Generation in India, Leading Country in Tidal Povidant Installation, Energy Availability inides
Tidal Power Basin, Turbines for Tidal Powekdvantages and Disadvantages of Tidal def
Proklems Faced in Exploiting Tidal Energy. m

of

DW

Module-5

Sea Wave Energy: Introduction, Mation in the sea Waves, Fower Assaciated with Sea Waves, Wave
Energy Availability, Devices for Harnessing Waveekyy, Advantages and Disadvantages @&V
Power.

Ocean Thermal Energy:Introduction, Principles of Ocean Thermal Enefggnversion (OTEC),
Ocean Thermal Energy Conversion plants, Basic RenkCycle and its Working, Closed ¢s
Open Cycle and Hybrid Cycle, Carnot Cycle, Applimatof OTEC in Addition to Prodc

Electricity, Advantages, Dsadvantagesand Benefits of OTEC.®

Course Outcome: At the end of the course the student will be ab!

« Discuss causes of energy scarcity and its soludéinargy resources and availability of renew
energy.

e Outline energy from sun, energy reaching the Esrthurfaceand solar thermal enet
applications.

« Discuss types of solar collectors, their configiors, solar cell system, its
characteristics and their applications.

« Explain generation of energy from hydrogen, wind, geothérsystem, solid waste g
agriculture refuse.

« Discuss production of energy from biomass, biogas.

* Summariz tidal energy resourcesea wave energy and ocean therenerg. ®

Question paper pattern
e The question paper will have ten questions.
« Each full question is for 20 marks.
* There will be 2 fullquestions (with a maximum of three sub questior@m full question) fro
each module.
« Each full question with sub questions will coves ttontents under a module.
» Students will have to answer 5 full questions, cielg one full question from each modute.




Textbook

1

Nonconventional
Energy
Resources

ShobhNath Singh

Pearson

1st Edition, 2015

Reference Books

1

Nonconventional
Energy
Resources

B.H. Khan

McGraw Hill

3rd Edition,

Renewable
Energy; Power
for a sustainable
Future

Godfrey Boyle

Oxford

3rd Edition, 2012

Renewable
Energy Sources:
Their Impact on
global Warming

and Pollution

TasneemAbbasi
S.A. Abbasi

PHI

1st Edition, 2011




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER -VI
TESTING AND COMMISSIONING OF POW ER SYSTEM APPARATUS (Open Elective)
Course Code 18EE654 CIE Marks 40
Number of Lecture Hours/Wet 3:0:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Otjectives:

e Describe the process to plan, control and implemeammissioning of electrigal
equipment’s.

» Differentiate the performance specifications ahf@rmer and induction nbar.

+ Demonstrate the routine tests for synchronous maghinduction motor, transformer| &

switchgears.

* Identification of tools and equipment’s used fostallation and maintenance of electtical

equipment.

* Explain the operation of an electrical equipmergisch as isolators, circuit breakers,

insulatorsand switchgears.

Module-1

Electrical Tocls, accessories: Tocls, Accessories and Instruments required for Installation,
Maintenance and Repair Work, India Electricity €4)l Safely Codes Causes and Prevention of
Accidents, Artificial Respiration, Workmen’s Safddgvices.
Transformers: Installation, Location Site Selection, Foundati Details, Code of Practice nfo
Terminal Plates, Polarity and Phase Sequetig, Tanks, Drying of Winding sand e@era
Inspection. Commissioning Tests As Per National &mdrnational Standards - Volts Raticarth
Resistance, Oil Strength, Insulation Tests, Implilsgts Polarizing Index, Load TemperatuieeR ests.
Specific Tests for Determination of Performanceirv@s like Efficiencies, Regulation td&
Determination Mechanical Stress Under Normal andofimal Condions. ®

M odule-2

Synchraonous Machines: Specifications as per BIS Standards. Installation - Fhysical Inspection,
Foundation Details, Alignments, Excitation Systen@ooling and Control Gear, Drying ©
Commissioning Tests - Insulation, Resistance Megsent of Armature and Field Windings,aVé
Form and Telephone Interference Tests, Line Chgr@iapacitance. Performance Testsaridus
Tests to Estimate the Performance of Generator &flpes, Slip Test, Maximum Lagging Cant,
Maximum Reluctance Power Tests, Sudden Short Cifcests, Transient Sub Transierdrdnete's,
Measurement of Sequence Impedances, CapacitivéaReacand Separation Of Less
Temperature Rise Test, and Retardation Tests. fiyadtests -Gap Length, Magneticcé&mntricity,
Balancing Vibrations, BearingeFformance =

o

M odule-3

Induction Mator: Spedifications. Installation- Location of Motors and its Contral Apparatus, Shaft
Alignment for Various Coupling, Fitting of Pullegsd Coupling, Drying of Whdngs. Commissioning
Tests -Mechanical Tests For Alignment, Air Gap Swtny) Tests for Baings, Vibrations and
Balancing. Specific Tests -Performance and TemperaRaise Tests, Stray &b Losses, Shaf
Alignment, Re-Writing and Special Duty Capahility, Site Test. ®

M odule-4

Laying of Underground Cables: Inspection, Storage, Transportation and Handling of Cables, Cable
Handing Equipment, Cable Laying Depths andafleces from other Services such aateyV
Sewerage, Gas, Heating and other Mains, SeasfePower and Telecommunication Cablasd
Coordination with these Services, Excavation ofnthes, Cable Jointing and Terminationssting
and Commissioning. Location of Faults using Megd#gfect of Open or Loose Neutral Carutions
Provision of Proper Fuses on Service Lines andrTEféct on System, Causes and Damd Flickering
Lights.m




M odule-5

Switchgear and Protective Devices: Standards, Types, Spedification, Installation, Commissioning
Tests, Maintenance Schedule, Type and RoutestsT

Domestic Installation: Introduction, Testing of Electrical Installatioof a Building, Testing f
Insulation Resistance to Earth, Testing of Insafatind Resistance between ConductorstiGdty o
Open Circuit Test, Short Circuit Test, Testing afrting Continuity, Location of Faults, |E Rslfa
Domestic Installation. ®

O

Course Outcome: At the end of the course the student will be able to:

Describe the process to plan, control and implercemmissioning of electricafjuipment’s.
Differentiate the performance specifications ofisfarmer and induction nbar.

Demonstrate the routine tests for synchronous machinduction motor, transformer
switchgears.

Describe corrective and preventive maintenancéeofrécalequipment’s.

Explain the operation of an electrical equipmerstish as isolators, circuit breakers, indug
motor and synchronousarhines. B

stion

Question paper pattern:

The question paper will have ten gliless.

Each full question is for 16 arks.
There will be 2 full questions (with a maximum ofif sub questions in one full question)
from eah moduk.

Each full question with sub questions will coves tontents under a modul

Students will have to answer 5 full questions,&elg one full question from each modute.

Text/ Reference Books

1 | Testing, Commissioning, Operation | S. Rao Khanna Publishers| 6 Edition, 191
and Reprint, 201E

2 | Testing and Commissioning of R.L.Chakrasali Prism Bocks Pvt | 15U Edition,2014
Electrical Ltd

3 | Preventive Maintenance of Electrical | S.K.Sharotri Katson Publiching | 1% Edition, 1880
Apparatus House

4 | Handbook of Switchgears BHEL McGraw Hill 15t Edition, 2005

5 | Transformers BHEL McGraw Hill 1=t Edition, 2003

6 | TheJ&P Transformer Bock Martin J. Newnes 12N Edition,

Heahcote 1998




B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER -VII
INDUSTRIAL MOTORS & CONTROL ( Open Elective )
Course Code 18EE751 CIE Marks 40
Number of Lecture Hours/Wet 3:0:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives
» To provide basic principles and types of electrioators.
» To study DC motors, performance, aohtand applications and Selection of the motorsg
particular application.
To study types Starting and Breaking of Motors
To study different types of Speed Control of Motors
To study Selection of Motors for Industrial Drive€Economic Selection of Electric Motors
To impart the knowledge of Electrical Drawings,taikation, Maintenance & Safety of Electri
Installation.m

Module-1

Types of Motors DC Motor: Motor Principle, Back emf, Equivalent Circuit oZDMotor Armature, Torque
Types, Characteristics of Shunt Series and Complulators.

3 phaselnduction Motor: Principle of operation, Speed and Slip, Frequaidyotor Voltage and Curren
Torque of an Induction Motor, Maximum Torque, Tadglip and Torque Slip Characteristics.

Single Phase Induction Motors:Production of Rotating Field, Single Phase Inductidotor Principle,

Types of Single Phase Induction Mot&s.

Module-2

Starting and Breaking of Motors:

DC Motor: Necessity of Starter, Three Point and Four PoiattSt Representation of on four quadr

diagram, Electric breaking of DC motor, RegeneeaBveaking and Plugging or Reverse Current Breakin

Induction Motor: Staring of Gauge Motors DOL, Star Delta, Auto Transformers Starters, Slipg

Induction Motors Starters, Regenerative brakingduiction motor, Plugging Braking of induction mot8
Module-3

Speed Control of Motors:

Solid State Control (Block Diagram Approach Only).
}Qduction Motor: Pole Changing Methodstator Voltage Control, Rotor Resistance Contrbp Energy
ecovery.m

M odule-4

Selection of Motors for Industrial Drives and Applications:
Selection of Motors:Introduction, Power Range for Motors and Drivesad.&Requirements — Torque—Sp¢

Characteristics, General Application ConsideratiBasnomic Selection of Electric Motors.
Motor Applications: Motors for Textile, Machine Tool, Cranes, Compressd/ater Supply, Coal Mining g
Rolling Mills applicationsm

Module-5

—

ant

DC Motor: Rheostatic Control, Field Flux Control, Armatureltdge Control (Ward —Leonard Method) and

red

Electrical Installation for Motors: Introduction, Motor Terminal Connections, Motor Ngplate Details
Important Consideration Regarding Motor Installatiiring, Determination of Input Power and Curre
Determination of Rating of Cables. DeterminationRafting of Fuses, Determination of Size of Cond
Distribution Board, Main Switch and Starter, Profde on Estimation of material required of Mo
Installation.

Maintenance and SafetyMotor Maintenance, Troubleshooting Motors, Protactiof motor for specifig

Ratings, Protecting against Electrical Shock, Gdiugp and Bonding, Lockout and Tagout, Electri
Codes and Standarss.

nt,
uit,
tor

conditions, maintenance of motors, Motor faults aadses. Contactor Ratings: NEMA Ratings, IEC

cal




Course Outcome: At the end of the course, the student will be &b

Basic principles of electric motors explain theqadure of selecting rating of the motor for
application.

Classify DC motors, explain the torque speed chiarstics and select a motor for an applica

Classify Induction Motors, explain the torque sp@&b@racteristics and select a motor fo
application.

Explain the types of Starting and Breaking of Metor

Explain the different types of Speed Control of btst

Selection of Motors for Industrial Drives & Econan$election of Electric Motors.

Discuss Electrical Drawings, Installation, Mainteoa & Safetym

tion.

Question paper pattern

The question paper will have ten questions.

Each full question is for 20 marks.

There will be 2 fullquestions (with a maximum of three sub questiorsnia full question) fro
each module.

Each full question with sub questions will coves ttontents under a module.

Students will have to answer 5 full questions, célg one full question from each modute.

Text Bock

1 | Electric Machine Ashfaq Husai Dhanpat Rai & C 201:

2 | Electric Motor Drives, Fundamenta | Austin Hughe Elsevier ,Thirc 200¢
Types and Applications editior

3 Electrilcal motors applications al M V Deshapand PHI publication 201C
control.

4 | Electric Motors and Control Syste- | Frank Petruzel McGraw-Hill 201(
Career Education Companies, Inc.

5 | A Course in Electrical Installatic J, B, Gupt S. K. Kataria & 2012
Estimating & Costing Sons 9 Edition




. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER -VII
SENSORS AND TRANSDUCERS (Open Elective)
Course Code 18EE752 CIE Marks 40
Number of Lecture Hours/Wet 3:0:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives:
« To discuss need of transducers, their classifisadvantages and di/antages.
e To discuss working of different types of transdsceand
Sensors.
» To discuss recent trends in sensor technology &ed t
selecton.
To discuss basics of signal conditioning and sigoalitioningequipnment.
e To discuss configuration of Data Acquisition Systeand data
conwersion.
e To discuss the basics of Data transmissiontelethetry.
« To explain measurement of various non-electricalndties. m

Module-1

Sensors and Transducers: Introduction, Classfication of Transducers, Advantages and
Disadvantages of Electrical Transducers,an3ducers Actuating Mechanisms, esiRance
Transducers, Variable Inductance Transducers, @gaclransducers, Piezoelectric Transet
Hall Effect Transducers, Thermoelectric Transduden®toelectric Tansduers. m

17

M odule-2

Sensors and Transducers (continued): Stain Gages, Load Cells, Froximity Sensors, Fneumatic
Sensors, Light Sensors, Tactile Sensors, FibercQpéinsducers, Digital Transducers, Receehds

— Smart Pressure Transmitters, Selection of Send®otary — Variable Differential @nsforner,
Synchrosand Resdvers, Indudion Pdentiometa's, Micro Hectromedhanical Sygems. =

M odule-3

Signal Condition:Intraduction, Functions of Signal Conditioning Equipment, Amplification, Types
of Amplifiers, Mechanical Amplifiers Fluid Amplifies, Optical Amplifiers, Electrical anelectonic
Amplifiers.

Data Acquisition Systems and Conversiontntroduction, Objectives and Configuration chta
Acquistion Sysem, DataAcquigtion Sysems, DataConwerson. =

M odule-4

Data Transmission and Telemetry: DatauSignal Transmission, Telemeiry.
Measurement of Non — Electrical QuantitiesPressure Masurement

M odule-5

Measurement of Non — Electrical Quantities (continued): Temperature Measurement, Flow
Measurement — Introduction, Electromagnetic Flovters Ultrasonic Flow Meters, Thermalekds,
Wire Anemometers. Measurement of Displacement, Measent of Velocity/ Speed, édsurement of
Acceleration, Measurement of Force, Measurenoénforque, Measurement of Shaft Row
Measurement of Liquid Level, Measurement of Viscodty. B




Course Outcome: At the end of the course the student will be able to:

Classify the transducers and explain the needaoktiucers, their classification, advantaged
disadvantages.

Explain the working of various transducers aaussrs.

Outline the recent trends in sensor technologytheaid lection.

Analyze the signal conditioning and signal condiitng equipment.

lllustrate different configuration of Data Acquisit System and dateonwersion.
Show knowledge of data transmissardtelemetry.

5 an

Explain measurement of non-electrical quantitiesngerature, flow, speed, force, torque, ppwe

and viscosity.m

Question paper pattern:

The question paper will have ten questions.

Each full question is for 20 marks.

There will be 2 full questions (wita maximum of three sub questions in one full qaagtirom
each module.

Each full question with sub questions will cover ttontents under a module.

Students will have to answer 5 full questions,ailg one full question from each modufe

Text Book

1

Elecrical and Elecronic Measurements | R.K Rgjput S. Chand 3 Edition, 2013.
and ingrumentation

Reference Bocks

1 | A Course in Electronics and Electrical J.B. Gurta Kalcon Books | 13 Edition, 2008
Measurements and knsments

2 | A Course in Elecrical and Electronic A. K. Sawheny | DhanpatRai 201¢

Measurements and knsmentation




. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based
Education (OBE) SEMESTER -VII

ELECTRIC VEHICLES (Open Electivé)

Subject Code 18EE75: CIE Marks 4C
Number of Lecture Hours/Wet 3:0:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives:
e To Understand the fundamental laws and vehicle amch.
* To Understand working of Electric Vehicles and rddeends.
< Ability to analyze different power converter topgloused for electric vehicle application.

< Ability to develop the electric propulsion unit aitgl control for application of electric vehicl
| |
Module-1

Vehicle Mechanics

Roadway Fundamental Laws of Motion, Vehicle Kinetics, Dynamics of Mele Motion, Propulsio
Power, Forcé‘elocity Characteristics, Maximum Gradability, Veity and Acceleration, Constant F
Level Road, Velocity Profile, Distance Traversedacfive Power, Energy Regai, Nonconstant FT
General Acceleration, Propulsion System Desmn.

M odule-2

Electric and Hybrid Electric Vehicles

Configuration of Electric Vehicles, PerformanceEdéctric Vehicles, Traction motor characteris
Tractive effort and Trsmission requirement, Vehicle performance, Tvacteffort in normsa
driving, Energy consumption Concept of Hgbr Electric Drive Trains, Architecture
Hybrid Electric Drive Trains, Series HybridleEtric Drive Trains, Paral hybrid electric driv
trains

M odule-3

Energy storage for EV and HEV
Energy storage requirements, Battery paramet€ypes of Batteries, Modelling of Battery, F
Cell basic principle and operation, Types of Fu€kells, PEMFC and gt operation, Modellir
of PEMFC, Supercapacitom.

M odule-4

Electric Propulsion
EV consideration, DC motor drives and speed caninoluction motor drives, Permanent Magnet M
Drives, Switch Reluctance Motor Drive for Electehicles, Configuration and control of Drivess.

Module — 5

Design of Electric and Hybrid Electric Vehicles

Series Hybrid Electric Drive Train Design: Opergtpatterns, control strategies, Sizing of major pomnents
power rating of traction motor, power ratingesfgine/generator, design of PPS Parallel HybridtédeDrive
Train Design: Control strategies of parallel hykdidve train, design of engine power capacity, glies
electric motor drive capacity, transmission desagrergy storage desicm.




Course Outcome: At the end of the course the student will be adle

Explain the roadway fundamentals, laws of motioghigle mechanics and propulsion sys
design.

Explain the working of electric vehicles and hybeidctric vehicles in recent trends.

Model batteries, Fuel cells, PEMFC and super camaci

Analyze DC and AC drive topologies used for electehicle application.

Develop the electric propulsion unit and its cohioo application of electric vehiclen.

Question paper pattern:

The question paper will have ten questions.

Each full question is for 20 marks.

There will be 2 fullquestions (with a maximum of three sub questioram full question) fro
each module.

Each full question with sub questions will covee ttontents under a module.

Students will have to answer 5 full questions, &tétg one full question from each modute.

Text Bocks

1

Modern Electric, Hybrid Electri M. Ehsani, Y. Gao, | CRC Pres | 200t
and Fuel Cell Vehicle Gay and Ali Emadi
Fundamentals, Theory, and Design

2 | Electric and Hybrid Vehicles Igbal Husai CRC Press 2003
Design Fundamentz

Reference Bocks

1 | Energy Management Strategies| Sheldon S. Williamsc [Springer 2013
Electric and Plug-in Hybrid Electrjc
Vehicles

2 | Modern Electric Vehic| C.C. Chan and K.T. ChiOXFORD 2001
Technology University

3 | Hybrid Electric Vehicles Principl{ Chris Mi, M. Abulwiley 2011
And Applications With Practic| Masrur, Davilp, plication

Perspectives Wenzhong Gao




B . E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based
Education (OBE) SEMESTER -VII

ELECTRICAL ENERGY CONSERVATION AND AU DITING (Open Elective)

Subject Code 18EE75¢ CIE Marks 4C
Number of Lecture Hours/Wee | 3:0:C SEE Marks 6C
Credits 03 Exam Hours 03

Course Learning Objectives
« Understand the current energy scenario and impogtahenergy conservation.
« Understand the methods of improving energy efficyein different electrical systems.
» Realize energy auditing.
» Explain about various pillars of electricity markiksign.
» To explain the scope of demand side managemerpiitsept and implementation issues and
strategies.
Module-1

Energy Scenario: Commercial and Non-ecomercial energy, primary energy resources, comral
energy production, final energy consumption, enanggds of growing economy, long term en
scenario, energy pricing, energy sector reform&rggn and environment, energy security, en
conservabn and its importance, restructuring of the eneugyply sector, energy strategy for the fu
air pollution, climate change. Energy Conservafiat2001 and its featuresm

Module-2
Energy Efficiency in Electrical Systems:Electricity billing, Electical load management and maxin]
demand Control, Maximum demand controllers; Povaatdr improvement, Automatic power fa
controllers, efficient operation of transformerseryy efficient motors, Soft starters, Variable e
drives; Performance ewation of fans and pumps, Flow control strategied anergy conservati
opportunities in fans and pumps, Electronic ball&stergy efficient lighting and measures of en
efficiency in lighting systemm

Module-3

Energy auditing: Introduction, Elerants of energy audits, different types of audiergg use profile
measurements in energy audits, presentation ofjgrerdit results®

Module-4

Electricity vis-a-vis Other Commaodities: Distinguishing features of electricity as a comntypdiFou
pillars of market design: Imbalance, Scheduling andgp&ich, Congestion Management, Ancil
Services. Framework of Indian power sector anaduction to the availability based tariff (ABTR

Module-5

Energy Audit Applied to Buildings: Energy — Savig Measures in New Buildings, Water Au
Method of Audit, General Energy Savings Tips Applicable to New as well as ExistiBgildings
Demand side Management: Scope of DSM, Evolution D8M concept, DSM planning a
Implementation, Load management aB®M strategy, Applications of Load Control, End weseerg

conservation, Tariff options for DSV®

Course Outcome: At the end of the course the student will be ab!
* Analyze about energy scenario nationwide and waddw also outline Energy Conrsation Ac
and its features.

« Discuss load management techniques and energieatfic

¢ Understand the need of energy audit and energy anedhodology.

* Understand various pillars of electricity markeside.

e Conduct energy audit of electrical systems anddimgk.

* Show an understanding of demand side managemergrengy conservatiorm




Question paper pattern:
The question paper will have ten gliess.

Each full question is for 20 arks.

There will be 2 full questions (with a maximum bfée sub questions in one full question)

from each moduk.

Each full question with sub questions will coves ttontents under a moeul
Students Wl hawetoanswer 5 full quesions, glecting ore full quesion fromead moduk. =

Text Bocks
1 Energy Management Indbook W.C. Turne Publisher John Wiley and Sc
2 Energy Efficient Electric Motor | H.E. Jordan Plenum Pub. Co
and Applications
3 Energy Management Auth W. R. Murphy, G Butterworth:
Publishel Mckay
Reference Books
1 | Energy Science Principlt J. Andrews, N. Jelle | Oxford University Pres
Technologies and Impact,
2 | Market operations in pow: Shahedepour M.,Yami| John Wiely & Sons, New Yo
systems: Forecasting, Scheduling,H., Zuyi Li.
and Risk Management,
3 | Energy Conservatio Diwan, P. Pentagon Press (20!




