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CURRICULUNOR B.TEGHELECTRICAL AND ELECTRONICS ENGINEERING

ACADEMIC YEAR 2613

| SEMESTER
Cll\loc()j.e Name of theSubjects Category LPer_:_odsP Credits CA Mggs“ ™
MA101 | Mathematics | TB 311 - 4 40 | 60 | 100
PH101 | Engineering Physics TA 41 - | - 4 40 | 60 | 100
CY101 | Engineering Chemistry TA 41 - | - 4 40 | 60 | 100
BE101 | Basic Civil and Mechanical Engineering TC 4| - | - 4 40 | 60 | 100
CE101 | Engineering Mechanics B 31 - 4 40 | 60 | 100
HS101 | Communicative English TA 4| - | - 4 40 | 60 | 100
PH103 | Physics laboratory LB -1 - 13 2 60 | 40 | 100
CY103 | Chemistry laboratory LB -1 -3 2 60 | 40 | 100
ME103 | Workshop Practice LB -1 -3 2 60 | 40 | 100
Total 30 900
Il SEMESTER

CNo(Se Name of the Subjects Category LPer_:_odsP Credits CA MZHE(S# ™
MA102 | Mathematics Il TB 3|11 - 4 40 | 60 | 100
PH102 | Material Science TA 4| - | - 4 40 | 60 | 100
CY102| Environmental Science TA 4 | - | - 4 40 | 60 | 100
BE102 | Basic Electrical and Electronics Engineerin TC 3|1 - 4 40 | 60 | 100
ME101 | Engineering Thermodynamics TA 311 - 4 40 | 60 | 100
CS101 | Computer Programming TA 3|1 - 4 40 | 60 | 100
ME102 | Engineering Graphics EGD 21 -13 4 50 | 50 | 100
CS102 | ComputerProgramming Laboratory LB -1 -13 2 60 | 40 | 100
BE103 | Basic Electrical & Electronics Laboratory LB -1 -13 2 60 | 40 | 100
Total 32 900

# CA¢ Continuous Assessmer8Ec Semester ExaminatiomM ¢ Total Marks

* TA¢ Theory Category A,B¢ TheoryCategory BTC¢ Theory Category C,
LB¢ Laboratory EGDOx; Engineering Graphics / Drawing



Il SEMESTER

(?\Ioge Name of the Subjects Category LPer_:_odsP Credits CA MgrEks‘* ™
MA103 | Mathematics Il B 311 - 4 40 | 60 | 100
CS146 gfggrarsntrrnuicr:ltgures and Object Oriente TA 3l 1. 4 20 | 60 | 100
EE101 | Electric Circuit Analysis TA 311 - 4 40 | 60 | 100
EE102 | Electrical Machine$ TA 31 1]- 4 40 | 60 | 100
EE103 | Electronic Devices and Circuits TA 4| - | - 4 40 | 60 | 100
EE104 | Electromagnetid@heory TA 31 1]- 4 40 | 60 | 100
EE105 | Electrical Machines Lab LB -1 - 13 2 60 | 40 | 100
CS147 Data Strl_Jctures and Object Oriente LB S 5 60 | 40 | 100

Programming Lab
Total 28 800

IV SEMESTER

CNO(Se Name of the Subjects Category LPer_:_odsP Credits CA Mgrllgs“ ™
MAZ105 | Mathematics IV B 311 - 4 40 | 60 | 100
EE106 | Linear Control Systems TA 3|1 - 4 40 | 60 | 100
EE107 | Electrical Machine#i TA 3|1 - 4 40 | 60 | 100
EE108 | Electronic Circuits TA 3|1 - 4 40 | 60 | 100
EE10 | Pulse and Digital Circuits TA 311 - 4 40 | 60 | 100
- Prog. Elective | / Gen. Elective | X - - - 4 - - 100
EE110 | Electrical Machines Ldb LB -1 -13 2 60 | 40 | 100
EE111 | Electronics LaQ | LB -1 -13 2 60 | 40 | 100
Total 28 800

# CA¢ Continuous AssessmerFc Semester ExaminatiomM ¢ Total Marks

* TA¢ Theory Category A,B¢ Theory Category B,.C¢ Theory Category C,
TX¢ Theory Course (Category TA/TB/TC/ TCP)

LB¢ Laboratory




V SEMESTER

(?\Ioge Name of the Subjects Category LPer_:_odsP Credits CA MgrEks’* ™
EE112 | Measurements and Instrumentation TB 31 1 |- 4 40 | 60 | 100
EE113 | Transmission and Distribution TA 31 1| - 4 40 | 60 | 100
EE114 | Analog and Digital Integrated Circuits TA 311 |- 4 40 | 60 | 100
EE 115| Electrical Machin®esign TA 30 1| - 4 40 | 60 | 100
EE 116 | Power Electronics TA 41 - | - 4 40 | 60 | 100
- Prog. Elective Il / Gen. Elective Il TX I 4 - - 100
EE117 | Measurements and Control Lab LB -l - 13 2 60 | 40 | 100
EE118 | Electronics Lah I LB -l - 13 2 60 | 40 | 100
Total 28 800
VI SEMESTER

CNoge Name of the Subjects Category LPer_:_odsP Credits CA Mgrllgs’* ™
EE119 | Power System Analysis TA 3111 - 4 40 | 60 | 100
EE120| Microprocessors and Microcontrollers TA 3111 - 4 40 | 60 | 100
EE121| Energy Engineering TA 3111 - 4 40 | 60 | 100
- Prog. Elective Ill / Gen. Elective llI X N 4 - - 100

- Prog. Elective IV X N 4 - - 100
EE122 | Electronicdll Lab LB - - 13 2 60 | 40 | 100
EE123| Microprocessorand Microcontrollerd_ab LB -1 -3 2 60 | 40 | 100
EE124 | Power Electronics Lab LB - - 13 2 60 | 40 | 100
HS102 | General Proficiency PR -1 -3 1 100 | - 100
Total 27 900

# CAc Continuous Assessmer8Fc Semester ExaminatiodM ¢ Total Marks

* TA¢ Theory Category A,B¢ Theory Category B,.C¢ Theory Category C,

TX¢ Theory Course (Category TA/TB/TC/ TCP)

LB¢ Laboratory PR- Practice




VIl SEMESTER

(?\Ioge Name of the Subjects Category Per_:_odsp Credits CA MgrEks’* ™
EE125 | Power System Operation and Control TA 1 |- 4 40 | 60 | 100
EE126 | Protection and Switchgear TA 31 1| - 4 40 | 60 | 100
- Prog. Elective V TX I N 4 - - 100
- Prog. Elective VI TX I 4 - - 100
- Prog. Elective VII / Gen. Elective IV TX I 4 - - 100
EE127 | Power System Lab LB -l - 13 2 60 | 40 | 100
EE128 | Project Work(phase 1) PR -l - 13 2 100 | - 100
EE129 | Professional Ethics and Practice PR -l - 13 1 100 | - 100
Total 25 800
VIl SEMESTER

Cli\loge Name of the Subjects Category LPer_:_odsP Credits CA MgrEks’* ™
- Prog. Elective VI TX 4 - | - 4 40 | 60 | 100
- Prog. Elective IX TX 4 - | - 4 40 | 60 | 100
- Prog. Elective X/Gen. Elective TX 41 - | - 4 40 | 60 | 100
EE130 | Comprehensive Test and Vivace PR -l - 13 1 60 | 40 | 100
EE131 | Project Work (phase 1) PR S N 6 60 | 40 | 100

- Professional Development Courses PR
(30ne credit courses) N 3 100} - | 300
Total 22 800

# CA¢ Continuous AssessmerFc Semester ExaminatiomM ¢ Total Marks

* TA¢ Theory Category A,B¢ Theory Category B,.C¢ Theory Category C,
TX¢ Theory Course (Category TA/ TBZJ/ TCP)

LB¢ Laboratory PR- Practice




LIST OF PROGRAMME ELECTIVES

SI.No | Sub.Codel Category | Subject Title

1 EEPO1 TA Renewable Energy Sources

2 EEPO02 TB Fuzzy and Neural Systems

3 EEPO3 TA Utilization of Electrical Energy

4 EEPO4 TA PowerQuality

5 EEPO5 TA FACTS Controllers

6 EEPO6 TA Modern Control Systems

7 EEPO7 TA Electrical Safety and Quality Management

8 EEPO8 TA Special Electrical Machines

9 EEPQO9 TB Digital System Design using VHDL

10 EEP10 TA High Voltage Engineering

11 EEP11 TA Power System Economics

12 EEP12 TA Digital Control Systems

13 EEP13 TA Embedded System Design

14 EEP14 TA HVDC Transmission

15 EEP15 TA Power System Restructuring and Deregulation

16 EEP16 TA Power System Stability

17 EEP17 TA Smart Grid

18 EEP18 TA Advanced Insulation Systems

19 EEP19 B Digital Signal Processing

20 EEP20 TCP Solid State Drives

LIST OF GENERAL ELECTIVES

SI.No | Sub.Code Category | Subject Title

1 EEGO1 TA Electrical Machines and Utilization

2 EEGO02 TA Soft Computing echniques

3 EEGO03 TA Power Generation Systems




CONSOLIDATED CREDIT DISTRIBUTION

SI.No | Course Type Credits
Theory Lab/Practice Total
1 Basic Sciences (Mathematics, 32 04 36
Physics, Chemistry)
2 Basic Engineering Courses 28 12 40
3 Programme Core Courses 68 18 86
4 Programme Electives 32 - 32
5 General Electives 08 - 08
6 Project Work and - 09 09
Comprehensive Vivaoce
7 Humanities and Social Science 04 - 04
8 General Skill Development
Courses
(a) Soft SkilDevelopment - 01 01
(b) Professional Development - 04 04
and Ethics
(c) Mandatory Courses 3 zero credits | 3 zero credits
Total 172 48 220




Department :Mathematics Programme B.Tech.

Semester  First Category TB

Hours / Week Credit Maximum Marks
Course Code | CourseName 3 T P c CA SE ™
MA101 Mathematics | 3 1 - 4 40 60 100

Prerequisite:

1 To introduce the ideas of differential and integral calculus
Objectives: I To familiarize students with functions of several variables
9 Tointroduce methods for solving differential equations
I Understands Calculus
Outcome: 9 Functions of several variables
9 Able to solve differential equations
UNIT¢ I - Hours: 09
Curvature, radius of curvature, evolutes and involutes. Beta and Gamma functions and their properties.
UNITc II - Hours: 09

Partial derivatives, Total derivative, Differentiation of implicit functions, Change of variables, Jacobians a
properties, Partial differentiation of implicit functions, Maxima and minima of functions of two varia
[ FANry3SQa YSGUK2R 2F dzy RSGUSNNAYSR Ydzf GALX ASNRERO®

UNITc lI - Hours:09

Multiple Integzrals, change of order of integration in double integiraAapIications: Plane areas (douk
integration), Change of variables (Cartesian to polar), volumes by solids of revolution, double anc
integrations (Cartesian and polayCenter of mass and Gravity (constant and variable densities).

UNITg IV - Hours:09

OEI Ol Sljdz GA2y&as CANBG 2NRSNJ tAySINI Sljdz GA2y&as
geometrical applications. Equations not of first degree: equations solvable for p, equations solvable
equations solvablefork Y R/ £ I ANJ dzi Qa @& LIS o

UNITg V - Hours:09

Linear differential equations of higherordeg A G K O2y aidlyid O2STFFTAOASYyGax
higher order with variable coefficients, simultaneous linear differential equations, solution by variati
parameters method.

Total contact Hours: 5 Total Tutorials: 5  Total Practical Classes:  Total Hours: 60

Text Books:

1. Erwin Kreyszig, Advanced Engineering Mathemaie&¢), John Wiley & Sons, New Deliii11
2. Venkataraman M.K., Engineering Mathematics, Vol. |&Il, NatRumalishing Company, Chennad07,
3. Veerarajan T., Engineering Mathematics for first year, Tata McBlitwWNew Delhi, 2008.

Reference Books:

1. Sundaram V. et al, Engineering Mathematics, Vol. 1& II, Vikas Publi¢&tidgition, 2007

2. Wl YEFYF I AGESNI 9 IAYSSNRAY I al GKSYFiAOaesz ¢F Gl

3. Bali N. and Goyal MAdvanced Engineering Mathematics, Laxmi Publications Pvt. Ltd., New $e
Edition, 201.




Department :Physics Programme: B.Tech.

Semester  First Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE ™

PH101 Engineering Physics 4 - - 4 40 | 60 100

Prerequisite: | -

9 To provide a bridge between basic Physics and Engineering courses.
Objectives: 1 To introduce the concepts and applications of Ultrasonics, Optics, Lasers, Optical Fibe
wave mechanics and fundamentals of crystal structure.

At the end of the courseStudents would have adequate exposure to the concepts of

Outcome: various topics of this Engineering Physics course and their real life applications.

UNITq | ACOUSTICS & ULTRASONICS - Hours: 12

Acoustics: Factors affecting Acoustics of Buildings and their Remedids 6 A y SQa T2 N¥dzZ I &
sound absorption coefficient & its determinatignUltrasonics: Ultrasonic WavesPropertiesProduction by
Piezoelectric & Magnetostriction methodsDetectionacoustic grating and piezoelectric transducer methc
Applications of ultrasonic wavdedustrial applications, Medical applicatisonogram. Flaw detection L
ultrasonic NDFUltrasonic Pulse Echo Method.

UNITc Il ~ OPTICS - Hours: 12

Interference:Air Wedgeca A OK St a2y Qa ¢lTypésDNdhgesDBtfrBinatndf Wavelength of a ligt
source; Antireflection Coatingsinterference Filter Diffraction: Concept of Resolution of Spectral lingd & f S
criterion -Resolving Powenf Grating, Prism & TelescopRolarisation: Basic concepts of Double Refraction &

Optical Rotation Quarter and Half Wave PlatesSpecific Rotatory Power [ | dzZNBy 4 Qa | | f F-
polarizing filters
UNITg I . CRYSTAL STRUCTURE AND LAJTHFEETS  Hours: 12

Crystal structure Space LatticeUnit Cell, Lattice Parameters, Crystal Systems, Bravais Lakogsic Radius
Coordination Number and Packing Factor of SC, BCC,HI structurex Miller Indices Powder X Ra
Diffraction Method Lattice Defects Qualitative ideas of point, line, surface and volume defects and 1
influence on properties of solids

UNIT¢ IV - WAVE MECHANICS Hours: 12

Matter Wavesg de Broglie hypothesis Uncertainty Principle; Schrodinger Wave EquationsTime Dependent,

Time Independeng Application to Particle in a One Dimensional potential 80sncept of Quantum Mechanic
Tunneling (without derivation)g Applications of tunneling (qualitatived tAlpha Decay, Tunnel Diode, Scanr
Tunneling Microscope.

UNITg V . LASERS & FIBER OPTICS - Hours: 12

Lasers Principles of LasgrSpontaneous and Stimulated EmissiefsA Y & (i S A Yy Q & popuiatd T Ifver§on
and Laser Actiooptical resonators(qualitative)Types of Lasers Nd:YAG, CQaser, GaAs Laseindustrial &
Medical applications of LasefSiber Optics Principle and Propagation of light in optical fig&tumerical aperture
and acceptance angle Types of optical fiberbased on Material, refractive index profile, Modes
propagation(single & Multimode FibregQualitative ideas of attenu@n in optical Fiberg\pplications of Optica
Fibers Fibre Optic communication (Schemati&gtive and passive fibre optic sensors, Endoscope

Total contact Hours: 60 = Total Tutorials-  Total Practical Classes: = Total Hours: 60

Text Books:

1. AvadhanuliM N, Engineering Physics, S. Chand & Co, 2007.
2. V Rajendran, Engineering Physitig] Edition TMH, New Delf#011

Reference Books:

1. Ajoy Ghatak, Optics, 5th Edition TMH, New Delhi, 2012.

2. K.R.NambigiLasers, New Age International, New Delhi, 2008.

3. K.Thyagarajan and Ajoy Ghatak, Lasers Fundamentals and Applicafftbditidn, Springer 2010.

4. V Raghavan , Materials Science and Engineehifigrst Course, 5th Edition, Prentice Hall of India, 200




5. Arthur Beiser, Concepts of Modern Physics, 6th EdifidaH, New Delhi 2008.
6. A.S. Vasudeva, Modern Engineering Physics, S. Chand & Co, 2006




Department :Chemistry Programme B.Tech

Semester  First Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

CY101 Engineering Chemistry 4 - - 4 40 60 100

Prerequisite: -

To know the importance of chemistry in engineering education
To understand the chemistry of industrial processes
To apply the knowledge of chemistry to solve engineering problems

Objectives:

=A =4 -4 A

Students will be able to understand and appreciate usefulness of chemistry conce
the design, fabrication and maintenance of materials for engineering applications.
Students will gain knowledge about the chemistry background of some dfripertant
Outcome: industrial processing techniques.

1 With the knowledge gained in conceptual chemistry, engineering students will be a
approach confidently the design and development of futuristic materials to meet
requirement of industry and society.

=

UNIT¢g I WATER TREATMENT Hours: 12

Hardnesf water ¢ units and calciumcarbonateequivalent.Determination ofhardnessof water- EDTAmethod.
Disadvantage®f hard waterboiler scaleand sludge,causticembrittlement, priming and foaming and boiler
corrosion.Water softeningnethods¢ internal and externalconditioningg lime-sodaprocesszeolite procesand
ion exchangeprocess.Desalinationg reverseosmosisand electro dialysis. Specifications for drinking water,
and WHO standards.

UNITg Il . INDUSTRIAL POLYMERS Hours: 12

Classification, types of polymerization reactions - mechanism of free radical, ionic and ZieglerNatta
polymerizations.Polymer properties - chemical resistance, crystallinityand effect of temperature. Polymer
molecular weight Mn and Mw.Thermoplasticandthermosets. Rubberg vulcanization. Synthetiwbber- Buna
S,BunaN, Sliconeand Butyl rubber. Conductingpolymersg classification an@pplications Moulding constituents
of plastic. Biodegradde polymersc¢ preparation, properties and applications of PLA, PCL and PGA.
crystalline polymers.

UNITg 1Nl . ELECTROCHEMICAL CELLS - Hours: 12

Galvaniccells,singleelectrode potential, standardelectrode potential electromotiveseries.EMFof a cellandits

measurementNernstequation. Electrolyteoncentrationcell. Referenceslectrodesg hydrogen,calomel Ag/AgCl
and glasselectrodes.Batteries- primary and secondarybatteries Laclanchecell, lead acidstoragebattery, Ni-Cd
battery andalkaline battery. Fuelcells- H,-O, fuel cell.

UNITg IV - CORROSION AND CONTROL Hours: 12

Chemicaland electrochemicalcorrosion ¢ Galvanic, pitting,stress and concentration cell corrosion. Factors
influencing corrosion. Corrosionontrol methods - cathodic protection and corrosion inhibitors. Protective
coatings- types of protective coatings- metallic coating - tinning and galvanizinggladding,electroplatingand
anodizing.

UNITg V . ENGINEERING MATERIALS Hours: 12

Abrasives; Natural andartificial abrasives. Refractorigsclassification, properties and manufacture. Refract
bricksc silica bricks, fire clay bricks, high alumina bricks and silicon carbide bricks. Glass and ¢gyeopimies,
manufacture and types of glass, ceramislays- types, fabrication of ceramic ware. Composite material
classification. Processing of fibreinforced composites, applications. Glazing.

Total contact Hours60 . Total Tutorials:- . Total Practical Classes: = Total Hours: 60

Text Books:

1. P.CJainand MonikaJain,EngineeringChemistry DhanpatRaiand SonsNew Delhi2004.
2. S.SDara and S.S Umark Textbookof Engineeringchemistry S.Chand& Co.,Ltd. New Delhi, 2013.

Reference Books:

10



1. B.K.SharmaEngineeringChemistryKrishnaPrakashamMedia (P) Ltd. Meerut, 2001.
2. P. Kannan, A. Ravikrishnan, Engineering Chemistry, Sri Kristeeh.iFublishing Compariyvt Ltd,

Chennai, 2009.
3. V.R. Gowariker, N.V. Viswanathan and J. Sreedhar, Polgoience New Agelntl (P) Ltd, Chennai, 200¢€

11



Department : Civil and Mechanical Engineering Programme :B.Tech

Semester  First/ Second Category TC
Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M
BE101 Basi_c Ciyil andlechanical 4 i i 4 40 60 100
Engineering
Prerequisite:
1 To be able to differentiate the types of buildings according to national building code.
1 To understand building components and their functions as well as different typ

roads, bridgesnd dams

To convey the basics of Mechanical Engineering

To establish the necessity of basics of Mechanical Engineering to other engin
disciplines

To explain the concepts of thermal plants used in power systems being a common is
To narrate the m#hods of harnessing renewable energies and their working principle
To explain the role of basic manufacturing processes

To develop an intuitive understanding of underlying working principles of meche
machines and systems.

= =

Objectives:

= =4 =4 =

 ParallelsarRN} 6y 0Si6SSy (KS adzaSOG FyR i
this course may be related to what the students already know.

9 Students are made to understand the principles of Mechanical Engineering bas
theories.

9 Students are encouraged to makengineering judgments, to conduct independe
exploration of topic of renewable energy systems and to communicate the findings

Outcome: professional manner.

i Students are made to develop natural curiosity to explore the various facet
mechanical equipmerdand machines.

1 While emphasizing basic principles, students are provided with explanations used
time engineering systems.

UNITg | Buildings and building materials Hours: 10

BuildingsDefinitionrNBC Classification plinth area, floor area,carpet area, floor space indeonstruction
materialsstone, brick, cement, cememnortar, concrete, steeltheir properties and uses. Impact of manufactL
and use of building materials on the environment.

UNITc Il - Buildings and their components - Hours:10

Buildings: Types and Behaviour. Foundation: Soil classificatfanctions and types of foundations. Masont
Types and uses. Floors: Types and functions. Rggiss and functions. Concepts of green building.

UNITg 1Nl - Basic Infrastructure Hours:10

SurveyingTypes, general principles, uses, instruments used. Re&smponents, types and their merits ai
demerits. Bridgegomponents and types of bridges. Dafsrpose, types of dams and its components. We
supplysources and qualityequirements. Rainwater harvesting.

UNITg IV - Hours: 10

IC engineg, Classificatiorg Working principles Diesel and petrol engines: two stroke and four stroke engine
Merits and demerits.

Steam generators (Boilers) Classification¢ Constructionalfeatures (of only low pressure boilerg) Boiler
mountings and accessoriedMerits and demerits Applications.

UNITq V  Hours: 10

12



Power Generation SystenggConvectional and Ne@onventional:
Hydraulicg Thermalg Nuclear power plantg Schemes and layouts (Description Only) Soplaind ¢Geothermal
Waveg Tidal and Ocean Thermal Energy Conversion systdasic power plant schemes and layouts (Descrip

only).

UNITg VI Hours: 10

Machines: Lathe Drilling machine; Grinding machine (Description only)

Machining Processes: Turnigdlanningg Facingg Taper turningg Knurlingg Chamfering; Drillingg Grinding
Moulding: Pattern making Green and dry sand mouldirgcasting. Metaloiningg Arc and Gas weldingBrazing
¢ Soldering (process description only).

Total contact Hours: 60  Total Tutorials:- .~ Total Practical Classes: ~ Total Hours: 60
Text Books:
1. Natarajan, KV, Basic Civil Engineering, 11th Edidoanalakshmi Publications, Chennai, 20Ebr Units |
to 1)

2. Lindberg, R.A.Process and Materials of Manufacture, PHI, 1999.
3. H.N.Gupta, R.C.Gupta and Arun Mittal, Manufacturing Processes, New Age Publications, 2001.
4. Nagpal, Power Plant Engineerikhanna Publishers, Delhi, 1998.

Reference Books:

1. Purushothama Raj.P., Basic civil engineering, 3rd Edn., Dhanam Publications, Chennai, 2001.

2. Punmia, B.C., et.al Building Construction, Laxmi Publishers, New Delhi, 2012.

3. ELWakil, M.M., Power Plant Technology, Mc Graw Hill Book Co., 1985.

4. Hajra Choudhry, et. al., Workshop Technology Vol. | and Il, Media Promoters Publishers Pvt. Ltd.,
2004.

Web sites:

1. http://nptel.iitm.ac.in/courses/Webcourseontents/
2. http://ocw.mit.edu/courses/mechanicaéngineering/

13


http://nptel.iitm.ac.in/courses/Webcourse-contents/
http://ocw.mit.edu/courses/mechanical-engineering/

Department :Civil Engineering Programme B.Tech.

Semester  First/ Second Category TB

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

CE101 Engineering Mechanics 3 1 - 4 40 60 100

Prerequisite: -

1 To explairthe importance of mechanics in the context of engineering.
Objectives: 1 To understand the static equilibrium of particles and rigid bodies in two dimensions
i To introduce the techniques for analyzing the forces in the bodies.
1 To study the motion of a body and to writike dynamic equilibrium equation.
9 On successful completion of the course, a student would be able to identify and ar
Outcome: the problems by applying the principles of engineering mechanics, and to proce
advanced study on mechanical systems.
UNIT¢ | FUNDAMENTALS OF MECHANICS Hours: 09

Mechanics and its relevance, Force System, Definifftonce, Moment and CoupkPrinciple of Transmissibility
laws of mechanics, Resultant of force system@oncurrent and nowtoncurrent coplanar forcesConditions of
static equilibrium for coplanar force system, stability and equilibrium, concept of free body diagrams.

UNITc Il . APPLICATION OF FORCE SYSTEM Hours: 09

Types loads and supportssimply supported beams, cantilever beams and plane truggeactions (No analysi
required).

Friction: Laws of friction, Static dry friction, simple contact friction problems, body on inclined planes, le
wedges, simple screw jack.

UNITg I - PROPERTIES OF SURFACES - Hours: 09

Properties of sectiong centroids, center of gravity, area moment of inert@oduct moment of inertiapolar
moment of inertia, radius of gyratiomass moment of inertia
Principle of virtual work work donec application to simple structural arrangements.

UNITg IV - KINEMATICS AND KINETICS OF PARTICLES - Hours: 09

Introduction of Dynamicg, Types of Motiong 5 ! £ SY 6 S NIicQwork edidyyh@thddif werk energy
equation for translation and; Motion of connected bodieg, work done by a spring, Impulse momentum
equdion ¢ conservation of momentung Impact of elastic bodies oblique impartg Loss of kinetic energy.

UNITq V . KINEMATICS AND KINETICS OF RIGID BODIES - Hours: 09

Circular Motion of Rigid bodiesAcceleration during circular motianRotation of rigidoodies¢ Angular motiong
Relationship between Angular and linear motiQrKinetics of Rigid body rotatiog General plane of motiom
Kinematicg; Instantaneous Axis of rotatiogikinetics of Rolling bodiesKinetics of General plane motion.

Total contact Hours: 45 Total Tutorials: 15  Total Practical Classes:  Total Hours: 60
Text Books:
1. Bhavikatti,S.S and Rajashekarappa,K.G., Engineering Mechanics, New Age International (P) Ltd,
2013.

Reference Books:

1. Timoshenko, S., Young, D.H., Rao, J.V. and Sukumar Pati, Engineering Mechanics, Fifth edition
Hill Education (India) Pvt. Ltd., 2013.

2. Beer, F.P and Johnson Jr. E.R, Vector Mechanics for Engineers, Vol. 1 Statics and Vol. 2 Dynamic
¢ Hill International Edition, 1997.

14



Department :Humanities and Social Sciences Programme: B.Tech.

Semester  First /Second Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

HS101 CommunicativeEnglish 4 - - 4 40 60 100

Prerequisite:

1 Toimprove the LSRW skills of I. B.Tech students
Objectives: M Toinstill confidence and enable the students to communicate with ease
9 To equip the students with the necessary skills and develop their languagess

On successful completion of the module students should be able to:
1 communicate effectively in English

Outcome; 9 get rid of their inhibitions

1 possess effective language skills

9 improve their career prospects

UNITq | BASIC CONCEPTS OF COMMUNICENIGHSH Hours: 12

Definition ¢ Importance¢ Process; Channels and TypeasBarriersg Stra‘tegies for Effective Communicatige
Listening Skills.

UNITc Il - COMPREHENSIION AND ANALYSIS Hours: 12

Comprehension of Technical and NgnTechnical Passages Skimming. Scanning, Inferring Note-making,
Predicting and responding to contexiintensive Reading and Reviewing.

UNIT¢ Il - WRITING - Hours: 12
Paragraph and Essgyreport¢ Memorandumg Instructionsg Job Application Letters Resume; E-Mail Writing.
UNIT¢ IV - ORAL COMMUNICATION Hours: 12
Basics of PhonetiePresentation SkillsGroup DiscussiongExtemporesDebates Role Plays.
UNITg V - VOCABULARY AND LANGUAGE THROUGH LITERAT Hours: 12
Analysis of
1. 69y It AaK AY LYRAIFEZ wodYD bl NIety

a
2. a¢2l aas
3. at 2f A0

1SR 9y3ItAAKES woOYD bl NI&ly
iAn0a FyR GKS 9y3ItA&K [yddd 3843 DS2NES

Contextual variations of languagénterpretation of literary language vocabulary building nuances of languag
(grammer, pronounciation, spelling)developing critical framework.

Total contact Hours: 60  Total Tutorials:- . Total Practical Classes: = Total Hours: 60

Text Books:

1. Ashraf M. Rizvi. Effective Techni€almmunication. New Delhi: Tata McGraw, 2005.
2. George Orwell. Essays. Penguin Books, 2000.
3. WOY Db NI Elyaod | A02NROSEESNRaE 22NIRD t Sy3dzay

Reference Books:

1. Daniel Jones. English Pronouncing Dictionary. Cambridge University Press, 2003.
2. Sanjay Kmar and Pushpalata. Communication Skills. New Delhi: OUP, 2011.
3. Nory Sankar Mukerjee. Business Communication: Connecting at Work. New Delhi: OUP, 2013.
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Department : Physics Programme B.Tech.

Semester  First/ Second Category LB

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM

PH103 Physics Laboratory - - 3 2 60 40 100

Prerequisite:

Objectives:

To provide a practical understanding of some of the concepts learnt in the tr
course on Physics amdaterials Science.

Outcome:

The Students would have gained practical experience about some of the Theo
concepts learnt in th&hysics and Materials Science courses.

LIST OF EXPERIMENTS:
(Any 10 experiments including a maximum of 2 Demonstratexperiments are to be performed.)

agrLODNE

18

Radius of curvature ofalens Sg i 2y Qa NAy 3a
Thickness of a thin object by Aiwedge
Spectrometerg Resolving power of a Prism
Spectrometerg Resolving power of a Transmission grating
Determination of wavelength & Laser source using transmission grating,
reflection grating (vernier calipers) & particle size determination
Determination of numerical aperture & Accptance angle of an optical fiber.
[ F dZNBy G Qa | | f dDetériihaRo8 of kj2difibotatBrypdvies NJ
Spectrometer Hollow prism / Ordinary & Extraordinary rays by Calcite Prism*
Determination of optical absorption coefficient of materials using laser*
. Coefficient of Thermal conductivitRadial flow method
. Coefficient of Thermal conduetty ¢c[ SSQ&a 5Aa0 YSGiK2R
W2ffteQa .dxZo ! KRENBKHMAYI SERBNRYSY I
. Magnetism: ik H curve
. Field along the axis of a coil carrying current
. Vibration magnetometer; calculation of magnetic moment & pole strength
. Electrical conductivity of seeonductorc two probe / four probe method*
. Hall effect in a semiconductor*
,aAOKStaz2yQa LYGSNFSNRYSGSNF

*Demonstration Experiments
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Department :Chemistry Programme B.Tech.

Semester  First/ Second Category LB

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

CY103 Chemistry Laboratory - - 3 2 60 40 100

Prerequisite: -

To educate the principles involved in chemical analysis.
To provide practical knowledge of handling chemicals and cheanedysis.
To understand the importance of chemical analysis in various fields.

Objectives:

=A =4 -4 -

Students will be able to understand chemical analysis and its usefulness in engin
industry and other fields.

Students will gain laboratory skills and that wiive confidence in analyzing samples
engineering, industry and other fields.

9 Students will gain knowledge about the principles and methods of listed metho
guantitative analyses.

=

Outcome:

Listof experiments: (AnyL0 experiments)
1. Determinationof total, permanent and temporaritardnesof water by EDTA method.
2. Determinationof magnesiun in waterby complexometry.
3. Determinationof calciumin lime stone by complexometry.
4. Determination of alkalinity of water.
5. Determinationof percentage of acetic atiinvinegar.
6. Determinationof F SNNR dzd A2y Ay az2KNRa &l f
7. Determinationof lead dioxide bypermanganometry.
8. Determinationof ferrousandferric ionsin asolutionby dichrometry.
9. Determinationof iron by spectrophotometry
10. Determinationof dissolvedoxygenin water.
11. Determinationof CODof water sample.
12. Determinationof available chlorine in bleaching powder.
13. Determinationof chloridecontentin water by argentometry.
14. Determinationof leadin polluted waterby conductometry.
15. Preparation of potash alurintom scrap aluminium.

Total contact Hours: . Total Tutorials:- . Total Practical Classes: 45 Total Hours: 45

Text Books:

1. Lab Manual, Department of Chemistry, Pondicherry Engineering College, Puducherry, 2014.

Reference Books:

1. V. Venkateswaran, Rleeraswamy and A.R. Kulandaivelu, Basic Principles of Practical Chemistry
Chand & Sons, New Delhi, 2001.

2. W@ aSYyRKFYZI wod/ d 5SyySes Weds5d . FNySa I|yR a
Analysis, Pearson Education, New Delhi, 2002.
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Department : Mechanical Engineering Programme B.Tech.

Semester  First/ Second Category LB
Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M
ME103 Workshop Practice - - 3 2 60 40 100
Prerequisite: -
1 To convey the basics of mechanical tools used in engineering
1 To establish hands on experience on the working tools
1 To develop basic joints and fittings using the hand tools
Objectives: 1 To establish the importance of joints and fitting in engineering agpbos
9 To explain the role of basic workshop in engineering
I To develop an intuitive understanding of underlying physical mechanism ust
mechanical machines.
T tFENXffSta NS RNIgy 0SisSSy (GKS &adzmes
this course may be related to what the students already know.
1 Students are introduced to basic hand tools used in various mechanical c
operations.
9 Students are encouraged to make simple joints and fittings.
Outcome: 1 Students are made to develop natural @sity to explore the various facets of bas
cutting operations.
1 While emphasizing basic operations, students are provided with modern hand to
use in real time engineering jobs.
9 Students are exposed to make objects like tray, welded joints.
UNITG | Fitting Hours: 11

1. Study of tools and Machineries
2. Symmetric fitting

3. Acute angle fitting

4. Obtuse angle fitting

UNITg Il . Welding Hours: 11

1. Study of arc and gas welding equipment and tools
2. Simple lap welding (Arc)

3. Single V butt welding (Arc)

4. Corner joint (Arc)

UNITg Il - Sheet Metal Hours: 11
1. Study of tools and machineries
2. Funnel

3. Waste collection tray
4. Rectangular Box

UNIT¢ IV Carpentry Hours: 12

1. Study of tools and machineries
2. Half lap joint

3. Corner mortise joint

4. Dovetall joint

Total contact Hours: . Total Tutorials:- . Total Practical Classes: 45 Total Hours: 45

Text Books:

1. Hajra Choudhry, et al., Workshop Technology Vol. | and Il, Media Promoters Publ. Pvt. Ltd., Bombay
2. H.N.Gupta, R.C.Gupta and Arun Mittal, ManufactuRngcesses, New Age Publications, 2001.
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Web sites:

1. http://en.wikipedia.org/wiki/Category:Carpentry tools
2. http://en.wikipedia.org/wiki/Welding
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http://en.wikipedia.org/wiki/Category:Carpentry_tools
http://en.wikipedia.org/wiki/Welding

Department :Mathematics Programme :B.Tech.

Semester  Second Category TB

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

MA102 Mathematics Il 3 1 - 4 40 60 100

Prerequisite: -

To acquaint with theory of Matrices
Hyperbolic functions and theory of equations
Vector calculus and statistics

Objectives:

Understands Matrix theory
Solving techniques of equations
Understands Vectors and statistics

Outcome:

= =4 =4 -8 -8 4

UNIT¢ I - Hours: 09

Eigen values and Eigen vectors of a real matrix, Characteristic equation, Properties of Eigen values
Hamilton Theorem, Diagonalisation of matrices .Reduction of a quadratic form to canonical form by orth
transformation andhature of quadratic forms.

UNITc I - Hours: 09

Trigonometry: Hyperbolic and circular functions, logarithms of complex number, resolving real and im
parts of a complex quantity.

Theory of equations: Relation between roots and coefficiergsiprocal equations, transformation of equatio
and diminishing the roots.

UNITc lI - Hours: 09

Finite differenées: Definitions and relation between operat@®( d, E,m D), Solution of difference Equatior
Solving Boundary value problems @odinary differential equations using finite difference method.

UNITg IV Hours: 09

DN} RASYi(i> RAGSNHSYOS yR OdNI 3z GKSANI LINBLISNI AS
(without proof). Simple applications involving cubes, splare rectangular parallelepipeds.

UNITg V Hours: 09

Measures of Central tendency: Moments, skewness and Kuﬁé’stmabilify distributions: Binomial, Poisson a
Normal - evaluation of statistical parameters for these three distributions, Correlatind regressiorg Rank
correlation.

Total contact Hours: 45 Total Tutorials: 15  Total Practical Classes:  Total Hours: 60

Text Books:

1. Erwin Kreyszig, Advanced Engineering Mathemati&¢9, John Wiley & Sons, New Delhi, 2011.
2. Venkataraman M.K., Engineering Mathematics, Vol lI&lll, National Publishing Company, Chennai, :
3. Kandasamy P. et al, Numerical Methods, S. Chand & Co., New Delhi, 2012.

Reference Books:

1. Grewal B. S., Higher Engineering Mathematics, KhRabdishers, New Delhi, 3&dition, 2011.

2. Ramana B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th Reprint, 2010.

3. Bali N. and Goyal M., Advanced Engineering Mathematics, Laxmi Publications Pvt. Ltd., New'[
Edition, 2011.
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Department : Physics Programme B.Tech.

Semester  Second Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE: T™

PH102 Material Science 4 - - 4 40 60 100

Prerequisite: -

I To impartknowledge to the Engineering students about the significanc
Materials Science and its contribution to Engineering and Technology

Objectives: I To introduce the Physical concepts and properties of Different catego
materials and their modern applications in dimyday life.
1 Engineering Students would have gained fundamental knowledge abou
Outcome: various types of materials and their applications to Engineering
Technology.
UNIT¢ | DIELECTRIC MATERIALS Hours: 12

Dielectric Polarization and itdlechanismsg Calculation of Polarizabilities (for electronic and io
polarizations only)- Temperature dependence of polarizatibmernal Field in solids Clausius
Mossaotti relationg Elementary ideas of Piezd?yre and Ferreelectric materials and gplications.
NLO materials and piezoelectric actuators (introductory concepts).

UNITg Il MAGNETIC MATERIALS AND Hours: 12
SUPERCONDUCTORS

Magnetic Materials: Origin of atomic magnetic momentBohr magnetorclassification of magneti
materials (Dia, Para, Ferro, antiferro & Femi)Domain Theory of Hysteresis Structure and
Properties of Ferriteg Properties of Soft & Hard Magnetic Material#pplicatiors. Magnetic Harc
Disk. Ferrefluids and applications.

Superconductors Basic conceptg properties of superconductors; Meissner effec; Type | and |
superconductorg BCS theory (qualitative High Temperature Superconductqr®ualitative ideas o
Josephson effect, quantum interference and SQ{tH2ir applications.

UNITCIl | SEMICONDUCTORS Hours: 12

Semiconductorg;Concept of Fermi Distribution Function, Fermi Energy L®milivation of Carrie
concentration in intrinsic SemiconductorBasic ideas of Electrical conductivity in intrinsic
extrinsic semiconductors-temperature dependence of carrier concentration and electr
conductivity in semiconductors (qualitative ideas), Hall effect in Semiconduetdpplication of Hal
Effed. Basic Ideas of Compound Semiconductor¥I(B 11}V). Photovoltaic EffeeSolar photovoltaic
cells.

UNIT¢ IV - NUCLEAR REACTORS & MATERIALS Hours: 12

Mass Defect & Binding Energy of Nuclewisintegration in fissiomNuclear Reactor8WR¢ FBR.
Materials used in Nuclear Reactors; Materials for Moderator, coolant, reactor control eler
containment shell. Nuclear Fuel materials and Fuel process$ingl enrichment.

Nuclear fusion reactions for fusion reactdddD and BT reactions, Basic ipciples of Nuclear Fusio
reactors

UNITg V - SMART MATERIALS and NANOMATERIALS = Hours: 12

Smart Materials: Introductiogdefinitions.

Shape Memory alloys (SMA): One way and two #nape memory effect, pseudoelastici
Properties and applications of SMi&atures of NiTi SMA alloy.

Liquid Crystals Types; nematic, cholesteric, smectiépplication to Display Devices

Metallic Glassespreparation by melt spinning. propertiend applications

Nanomaterials : Introduction toNano materialgMethods of synthesis (CVD, Laser Ablation, So
Baltmilling Techniques), Properties and applications of nanomaterials.

Gso-Buck Minister Fullerence, carbon nanotupeynthesis (Plasmarc, Pulsed Laser evaporati
methods) Properties and applications.
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Total contact Hours: 60 = Total Tutorials-  Total Practical Classes:  Total Hours: 60

Text Books:

1. Avadhanulu M N, Engineering Physics,-WpE. Chand & Co, 2009.
2. Arthur BeiserConcepts of Modern Physics, 6th Edition, TMH, New Delhi 2008. (For

only)

Reference Books:

1.
2.

arw

V Rajendran, Engineering Physitre] Edition TMH, New Del2011.

B.S. Murty, P. Shankar, Baldev Raj, B.B. Rath, and James Murday, Text book of Nar
and Nanotechnology, Universities Press, Hyderabad 2012.

Ali Omar M, Elementary Solid State Physics, Addison Wesley Publishing Co., 2009.
Pillai S.0, Solid State Physics, 6th EdgiNew Age International, 2005.

Vijayamohanan K Pillai and Meera Parthasiay, Functional Materials, Universities Pre
Hyderabad, 2012.

Science of Engineering Material§® Bdition, C.M. Srivastava and C. Srinivasan, New Ag
(P) Ltd, New Delhi, 1997.
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Department :Chemistry Programme B.Tech.

Semester  Second Category TA
Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™
CY102 Environmental Science 4 - - 4 40 60 100
Prerequisite:
i To widen the knowledge of environmental awareness and pollution
Objectives: I Toeducatethét YLI2Z NIi yOS 2F LINBASNWAy3d (GKS S|
9 To highlight the modern techniques and regulations to monitor and control pollution
9 Students will be able to understand about the environment and natural resources w
blessed with.
1 Students will become aware of environmental issues like pollution, dwindling né
Outcome: resources and degrading ecosystem.
9 Students will be inspired to act as environmentally friendly and work for sustair
development of the humanity.
UNIT¢ | ECOSYSTEM AND BIODIVERSITY Hours: 12

Conceptof an ecosystersstructure and function of an ecosystemProducers,consumersand decomposers
Energyflow in the ecosystem. Foodhains,food websand ecologicabyramids.Introduction, types, characteristic
features, structure and function of forest, grassland, desert and aquatic (fresh water,estuarineand marine)
ecosystemBiodiversitydefinition-geneticspeciesand

ecosystemdiversity. Valueof biodiversitygconsumptiveuse, productive use, socialethical, aestheticand option
values. Hot spots of biodiversity. Threatsto biodiversityhabitat loss, poaching of wild life, humanwildlife
conflicts. Wildlifeprotection act and forestconservationact. Endangere@nd endemicspecies.Conservatiorof
biodiversity insitu and ex-situ conservatiorof biodiversity.

UNITg Il  AIR POLLUTION Hours: 12

Environmentalsegmentdithosphere, hydrosphere,biosphere and atmosphere. Atmospheric layers. Pollutio
definition and classification. Pollutantsclassification. Causes, sourcesfects and control measuresof air

pollutantsoxides of nitrogen, oxides of sulphur, oxides of carbon, hydrocarbon, chloroflurocarbons and

particulates.Greenhouseeffect-causesand effectson globalclimate and consequencedOzonedepletioncauses,
mechanismand effect onthe environment.Smogsulfurousand photochemicalsmogeffect on the environment.
Acid rain-theory of acidrain and effects. Environmental protectioact-air (preventionand control of pollution)

act.

UNITc I - WATER AND LAND POLLUTION Hours: 12

Water resources. Watepollution-causes and effects of organic water pollutaptsticides and detergents
Causes and effects of inorganic water pollutamemvy metal pollution due to Hg, Pb, @nd Cu. Therma
pollution. Analysis of DO, BOD, COD and TOC. \(yaéxentionand controlof pollution) act. Land pollutiofSolid
waste managementauses, effects and control measures of urban and industrial wastes. Radioactive pollut

UNIT¢ IV  INSTRUMENTAL POLLUTION MONITORING Hours: 12

Classification of instrumental techniques. Electromagnedidiations, properties, emissionand absorptionof
radiation. Principleand Instrumentation of atomic absorptionand emissionspectrometry. Beet.ambers law.
U\yvisible spectrophotometryPrinciple and instrumentation. IR spectroscopy Principle and instrumentation.
Chromatographglntroduction, Principleand Instrumentationof HPLGind gaschromatography. Conductometr
and potentiometry Analysis of aipollutantsNOx, SOx and COXx.

UNITg V . ENERGY AND ENVIRONMENT Hours: 12

Energyresourcesgrowingenergyneeds. Renewabland non-renewableenergyresourcesand use of alternate
energy sources. Green ChemistrySignificance. Basic components of gregremistry ¢ alternative starting
materials, reagents, reaction conditions and final products. Atom economy. Industrial applications of
chemistry. Fronunsustainabldo sustainable developmenRoleof an individuain preventionof pollution.
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Taal contact Hours: 60  Total Tutorials: . Total Practical Classes:  Total Hours: 60

Text Books:

1. Anubha Kaushik and C.P. Kaushik, Environmental Science and Engineering, New Age Internation
New Delhi, 2009. (Unit I)

2. S.S. Dard TextBook of EnvironmentalChemistryand Pollution Control, S. Chand an@ompanyLtd, New
Delhi,2008. (Unit Il, lll, & V)

3. C.N. Sawyer, P.L. McCarty And G.F. Parkin, Chemistry for Environmental Engineering and Scie
McGrawHill Publishing Co Ltd, New DelR004. (Unit IV)

Reference Books:

1. K.RaghavarNambiar, Text Book of EnvironmentalStudies, Scitech Publicatioidia Pvt. Ltd, Chennai,
2008.

2. A.K.De,EnvironmentalChemistry, NewAge International (P)Ltd, NewDelhi,2006.

3. B.K.SharmaEnvironmentalChemistry, GoePublishingHouse,Meerut, 2001.

4. G.S.Sodhi,FundamentalConcepts of Environmental Chemistry, Narosa Publishing Housdlew Delhi,
2013.
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Department : Electronics and Communication Programme :B.Tech
Engineering / Electrical and
Electronics Engineering

Semester:First / Second Category TC
Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™
BE102 Basi_c EIeptricaI and Electronics 3 1 i 4 40 60 100
Engineering

Prerequisite: -

 Toapplyy A N Kldwactsing@ify the given circuit.

9 To understand the concept of AC circuit and to simplify the given RL, RC, RLC se

parallel circuits.
9 To understand the principle of electromagnetic induction and the working princip
electrical machines.
Objectives: 1 The students understand the working principle of transistor, FET, MOSFET, CN
their applications.
To design adders, btractors and to gain knowledge on sequential logic circuits.
To understand the need for communication and acquire knowledge on diffe
communication systems.
To have an overview of different emerging technologies intdagay applications.

= =4

=

9 The students explored the basic terminology, laws and concepts of DC and AC cir
electrical engineering.

9 The students know the principle of operation of DC and AC electrical machine

different types of power plants.

Will understand the importar 2 F C9¢ Qax ah{C9¢Q&a> / akt

Will be able to design Combinational and Sequential circuits.

Awareness towards different Communication Systems.

Gain knowledge in the working principle of real time applications used in day tode

like ATM, Microwave Oven, Bluetooth, WiFi and Computer Networks.

Outcome:

=A =4 =4 =9

UNITG | DCQrcuits - Hours: 07

5STAYAUAZY 27T +2f GF3S> / dZNNBy i t 26 SN
its applications¢ Simple Problems Division of current in Series & parallel circustsir/delta
conversion Node and mesh methods of analysis of DC circuits.

UNITc II . ACCircuits - Hours: 08

Concepts of AC circuitsrms value, average value, form and peak factp&mple RL, RC and RLC se
and parallel circuitg Concept of real and reactive powerPower factorg Series and parallel resonanee
Introduction to three phase systemPowermeasurement by two wattmeter method.

UNITg I .~ Electrical Machinesrad Power Plants - Hours:08

[ 6 2F 9t SOUNBYI I3YySiGAO AY R dzPrindipk BiSDC @fathy hathn
Single phase transformer, single phase inductiootor and synchronous motor (Qualitative approa
only) - Layout of thermal, hydro and nuclear power generation (block diagram approach
Components of AC transmission and distribution systefse line diagram.

UNIT¢ IV _ Electronics - Hours:07

Transistor as an Amplifiey RC Coupled Amplifieay Characteristics of JFETMOSFET, CMOS¢ Block
Diagram of SMPSLED; LCDx, Solar Cells.

Combinational Logic Design of Half AdderHalf SubtractorgFull Adderg Full Subtractorg Sequential
Logicg Rpple Counterg, Shift Registers.

UNITg V . Communication - Hours:08

Need for Modulation¢ Block Diagram of Analog Communication SystefiM, FM, PM Definitions ¢
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Waveforms ¢ Comparison of Digital & Analog Communication Syst&tock Diagram of Digite
Communication SystemElectromagnetic Spectrum.

Wired & Wireless Channe Block Diagram of Communication Systeq&atellite Communicatiorg
Cellular Mobile CommunicatiopFibre Optical Communication System.

UNITg VI - Overview d Emerging Technologies - Hours:07

Evolution of Mobile Communication Generations (1G, 2G, 2.5G, 3G and Beyorg G@)yview of
Bluetooth, Wifi, WiMax, Sensor Networks and Wireless LaNmtroduction to VLSI Technology a
Embedded Systengsinternet of Things (IOT).

Microwave Ovens RFID Automated Teller Machines (ATM).

Total contact Hours45 Total Tutorials:15  Total Practical Classes:  Total Hours60

Text Books:

ELECTRICAL
1. Edward Hughes, John Hiley, Keith Brown, lan McKenzie Smith, Electriélkaimdnics Technolog
Pearson Education Limited, New Delhi, 2010.
2. Kothari D P and Nagrath | J, Basic Electrical Engineering, Tata McGraw Hill, 2009.
3. S.K. Sahdev, Fundamentals of Electrical Engineering and Electronics, Dhanpat Rai & Co, 2013
ELECTRONIBSD COMMUNICATION
4. W 020 aAfftYly FyR / KNR&CUG
5 wo[ & . 28fSadlR YR [® bl
Ninth Edition, 2008
6. a2 NNAR & altlyRIRBAAWE T t 1 L [ SIENYAYIT C2dzNI K ¢
7.2 &ySs ¢2YlF&aAz G9f SOGRByROYSYL2YHdzy A OKS
Edition, Pearson Education, 2001.
8. wk2SYyRN} tN}YalFR X & CdzyRIEYSyddl f aing2 RewDells, Fiis
Edition, 2011.
9. 2AffALY {GlrfftAy3azr a 2ANBESaa /2YYdzyyAOl GA2

2& [/ ® | Ff 1Al &2008a 9 f
aKStaltexr a9f SOGNRY

Reference Books:

ELECTRICAL
1. R.Muthusubramaniam, S.Salivahanan and K.A.aledharan, Basic Electrical Electronarsd
Computer Engineering, Tata McGraw Hill, 2004.
2. Rejendra Prasad, Fundamentals of Electrical Engineering. Prentice Hall of India, 2006.
ELECTRONICS AND COMMUNICATION
3.5 GAR® ! & . Sttx a9t SOUGNRBYAO 5S@AO0Sa hiegitean,
2008
4. 52yt R t [SFOKZ ' f06SNI thdzZ alt@ayz2 | yR"
edition, Tata McGraw Hill Publishing Company Ltd.,New Delhi,2008.
5. w2RR& FyR /2ttSys a/2YYdzyAOlFGA2y {eadSvace
6. George Kennedgnd Bernard Davis, Electronics communication Systems, Tata Mdé@itavid,
New Delhi, 2007.

Web sites:

1. www.electronicstutorials.ws
2. www.en.wikipedia.org/wiki/Telecommunication
3. www.nptel.ac.in/courses/IIIMADRAS/Basic_Electronics.../LECTUREL.pdf
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Department :Mechanical Programme B.Tech.

Semester  First/ Second Category TA
Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M
ME101 Engineering Thermodynamics 3 1 - 4 40 60 100
Prerequisite: -
1 To convey the basics of the thermodynamic principles
9 To establish the relationship of these principles to thermal system behaviors
1 To develop methodologies for predicting the systeehavior
Objectives: 1 To establish the importance of laws of thermodynamics applied to energy systems
9 To explain the role of refrigeration and heat pump as energy systems
1 To develop an intuitive understanding of underlying physical mechanism and a mas
solving pactical problems in real world.
T tFENXffSta NS RNIgy 0SisSSy (GKS &adzmes
this course may be related to what the students already know.
9 Students are made to understand the principles of thermodynamics and adjudg
viability of operation of any thermal system in real time applications
9 Students are encouraged to make engineering judgments, to conduct indepe
Outcome: exploration of topic of Wermodynamics and to communicate the findings in
professional manner.
9 Students are made to develop natural curiosity to explore the various facel
thermodynamic laws.
1 While emphasizing basic laws, students are provided with modern tools to use i
time engineering problems.
UNITG | - Hours: 09

Energy conversion and efficiencies of steam and nuclear power plants, internal combustion engines, gas
and refrigeration systems'hermodynamic systems, properties and staéhermodynamiequilibrium path and
point functions- Temperature- Zeroth law of thermodynamicg Pure substance P, V and T surface steam

formation-quality-dryness fractioAThermodynamic property diagrams and charts in common use.
UNITg Il Hours: ®

Theconcept of energy, work and heqteversible workinternal energy-Perfect gag specific heats, Joules law
enthalpy Conservation of Energy principle for closed and open systersst law of thermodynamicg
Application of first law to a processldiv and nonflow) ¢ Steady flow energy equation and its engineer
application- Calculation of work and heat for different processes.

UNITg 1Nl Hours: ®

Limitations of'first lawg Performance of heat engines Reversible and irreversible processeStatements of
second law of thermodynamicsCarnot principle Clausius inequalityEntropy¢ temperature entropy diagrang
entropy change for a closed and open systems.

UNITcIV - Hours: ®

Air standard éycles: The air standard Carnot cyddr standard Otto cycle, diesel cycle, dual cycle and t
comparisorg Gas turbine Brayton cycles and their efficiencies.

UNITg V - Hours: 09

Reverse Camnot cycteCOP- Vapor compression refrigeration cycle and systems (only thedBgs refrigeration
cycle- Absorption refrigeration system Liquefactiong Solidification (only theory).

Total contact Hours: 8 _ Total Tutorials: 5 - Total Practical Classes: = Total Hours: 60
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Text Books:

B " - -
1. bF3Z td YbI a9y 3IAY Seditidh, McGraw-KiB Eddcatiere Iydla Pvt. OidNéwzDelpi,
2013.
. . > ~ th -
2. . dZNHKI NRUZ a5 | yR WFHYSa ! | I Ndulitio®, KarpeaCbiiihd doNed
publisher, N.Y.,1993.

Reference Books:

1. ' NBEN} = / ®t ®X a¢ KSNX¥2R&Y Il YEDIAE, NewDelid03. a O DNJI ¢
h. o o
2.2FN] 2 YdPI a¢ thmmm,ma:éqxawww,@é(.élgss.n
nd, . A . .
3.1 dzZlyads CoOChI a9y IAy Stk MamilbkKFNRadRED L id. YNIEBA. ¢  H

h
4. Cengel, Y.A. and Boles, M.A., "ThermodynarAecsEngineering Approach",t ‘edition, Tata MeGraw Hill
Education, 2011.

Web sites:

1. http://nptel.iitm.ac.in/courses/Webcourseontents/
2. http://ocw.mit.edu/courses/mechanicagéngineering/
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Department : Computer Science and Engineerir Programme: B.Tech.
Information Technology

Semester  First/ Second Category :TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

Csi101 COMPUTER PROGRAMMING 3 1 - 4 40 60 100

Prerequisite:

1 To introduce the basics of computers and information technology.

1 To educate problem solvirtgchniques.
Objectives: § To impart programming skills in C language.

9 To practice structured programming to solve real life problems.

On successful completion of the course, students will be able to:
Outcome: 1 Understand the basics of computers and its relatedhponents

1 Have the ability to write a computer program to solve specified problems
UNITG | - Hours: 09

History and Classifications of ComputeysgComponents of a Computer Working Principle of Computer
Hardwareg Software and its TypasApplications of ComputersNetwork and its Types Internet and its service
¢ Intranetc Extranet¢ Generations of Programming Languagdatroduction to Number System Introduction to
MS-Office Package.

UNITc II Hours: 09

Problem solving techniqueg Program development lifeycle ¢ Algorithm ¢ Complexities of Algorithnt
Flowchartc Pseudo code.

Introduction to C¢C Program Structure C tokens: Keyword, Identifiers, Constants, Variable, Data types (s
and userdefined)¢ Operators and its type¢ Operator Precedence Expression EvaluatianType Conversioq
Input/output operations

UNITc I Hours: ®

Branching StatementsLooping Statements Arrays¢ Multidimensional arrays.

Functions: Function Prototype, Passing Arguments to FunctiGall by Value and Call by ReferemcHested
function callg Library Functiong Userdefined Functiong Recursion.

Stringsg String I/O functions, String Library functionStorage classes.

UNITGIV - Hours:09

Structuresg Arfays and StructuresNested structureg, Structure as Argument to functiog&nion
Pointers¢ Declaration, Initialization and Accessing Pointer varigtf®inters and arrayg pointers as argumen
and return valueg Pointers and stringspointers and structures

UNITg V Hours: ®

Introduction to File Concepts in CFile typesc I/O operations on fileg File modes; Random access to files
Command line arguments.

Dynamic Memory Allocation: MALLOC, CALLOC, FREE, REALLOC

Introduction to preprocessor; Macro substitution directives ¢ File inclusion directivegCompiler Contro
directivesc Miscellaneous directives

Total contact Hours: 8 _ Total Tutorials: 5 . Total Practical Classes: .~ Total Hours: 60

Text Books:
1. W& . & S5AEAGI &/ 2YLlzi SNI CdAfréwalWegai20098 Yy R t NP =
2. . FflF3dzNHzal Yed 93 at NPANFYYAYy3I AYy !'b{L /€£€X ¢I

Reference Books:

1. 1aK21 b YFIYGKIYSS &/ 2YLzi SNJ t NRIBMSSON, 2008 € = t S
2. +8ydzA2LI £ ®Y YR YI GAOKAGKNI &/ 3 &/ 2PvilistieisSAi3t EdNid
2007.

29



Department : Mechanical Programme :B.Tech

SemesterFirst / Second Category EGD
Course Code | Course Name Hours /Week Credit Maximum Marks
L T P C CA SE TM™M
ME102 Engineering Graphics 2 - 3 4 50 50 100
Prerequisite: -
1 To convey the basics of engineering drawing
9 To explain the importance of an engineering drawing
Objectives: 1 To teach different methods of makirge drawing
1 To establish the importance of projects and developments made in drawing that are
in real systems
1 From what students have already learnt and know, relation has been brought abou
to bring their vision into realities.
9 Studentsare made to follow and understand the basic of mechanical drawing
Outcome: 9 Students are encouraged to make engineering drawing of physical object repres
engineering systems.
I Students are made to develop natural curiosity to explore the various facei
engheering drawings.
UNIT¢O - Not for exam
Introduction to Standards for Engineering Drawing practice, Lettering, Line work and Dimensioning.
UNIT¢ I - Hours: F06; R09
Projection of Points and Projection of lines
UNITc Il - Hours: F06; R09
Projection of Planes and Projections of solids in simple positions
UNITG Il - Hours: F06; R09
Projection of solids in complicated positions
UNIT¢ IV - Hours: F06; R09
Sections of solids Development of Surfaces
UNIT¢ V - Hours: F06; R09

Axonometric Projections: Isometric Projections (simple solids); Perspective Projections (planes and simp
Orthographic Projections

Total contact Hours30 .~ Total Tutorials:- _ Total Practical Classegt5  Total Hours:75

Text Books:

1. K.R. Gopalakrishna and Sudhir Gopalakrishna, Engineering Graphics, Inzinc Publishers, 2007.

th
2. K. Venugopal, Engineering Drawing and Graphics + Auto CABdittbon, New Age Internatione
Publication Ltd., 2004.
3. BIS, Engineering Drawipeactices for Schools & College, SP 46 : 2003

Reference Books:

1. N.D. Bhatt, Engineering Drawing,theﬁlition, Charotar Publishing House, 2006.

2. K.V. Natarajan, A Text Book of Engineering Drawing, Dhanalakshmi Publishers, 2006.

3. David | cook and Robert NdMDougal, Engineering Graphics and Design with computer applications,
Sounders Int. Edn. 1985.

4. James D Bethune and et. al., Modern Drafting, Prentice Hall Int.,

Web sites:

1. http://www.3ds.com/products/catia/
2. http://en.wikipedia.org/wiki/CATIA
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Department : Computer Science and Engineefir Programme B.Tech

Information Technology

Semester

First / Second Category LB

Course Code

Course Name

Hours / Week Credit

Maximum Marks

L T P C

CA SE TM

CS102

Computer Programming Laboratory - - 3 2

60 40 100

Prerequisite:

Objectives:

To study and understand the use of OS commands

= =4 =4 =4

To get familiarity otMSOffice packages like M&ord, MSExcel and M&owerpoint
¢2 3JFLAY | KlIyRa 2y SELSNASyOS 2F 0O2vYL
To inculcate logical and practical thinking towards problem solving using C program

Outcome:

On successfudompletion of the course, students will be able to:
1 Have the ability to write a computer program to solve specified problems

1 Problem solving ability will be gained by the students

Cycleg |

Fundamentals of Computing

1. Study of OS commands
2. Use of mail merge word processor

3. Use of spreadsheet to create Charts (XY, Bar, Pie) with nece

formulae.
4. Use of Power point to prepare a slide show.

Hours: 09

Cycleg Il

=

Programming Using C

Study of Compilation and execution of simple C programs
Basic C Programs

a. Arithmetic Operations

b. Area and Circumference of a circle

c. Swapping with and without Temporary Variables
Programs using Branching statements

a. To check the number as Odd or Even

b. Greatest of Three Numbers

c. Counting Vowels

d. DN} RAy3a o6FasSR 2y {(dzRSyi(Qa
Programs using Control Structures

a. Computing Factorial of a number

b. Fibonacci Series generation

c. Prime Number Checking

d. Computing Sum of Digit

Programs using String Operations

a. Palindrome Checking

b. Searching and Sorting Names

Programs using Arrays

a. { dzy 2 T bésy Q vy dz¥y

b. Sorting an Array

c. Matrix Addition, Subtraction, Multiplication and Transpose
Programs using Functions

a. Computing nCr

b. Factorial using Recursion

c. Call by Value and Call by Reference

Programs using Structure

Hours: 36
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a. Student Information System
b. Employee Pay Slip Geaton
c. Electricity Bill Generation
9. Programs using Pointers
a. Pointer and Array
b. Pointer to function
c. Pointer to Structure
10. Programs using File Operation
a. Counting No. of Lines, Characters and Black Spaces
b. Content copy from one file to another
c. Reading and WritinBata in File

Total contact Hours: .~ Total Tutorials:- _ Total Practical Classes: 45

.~ Total Hours: 45
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Department :Electronics and Communication
Engineering / Electrical and
Electronics Engineering

Programme B.Tech

Semester  First/ Second Category LB
Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE ™
BE103 Bas_lc EI(_ectrlcaI and Electronics i i 3 5 60 40 100
Engineering Laboratory

Prerequisite:

Objectives:

To understand the basic electrical tools and their applications.

To get trained in using different types of wiring.

To find faults in electrical lamgind ceiling fan.

¢2 dzy RSNRGFYR FYyR FLILX @& YANDKK2FFQa f
To study the operation of CRO and principle of fiber optic communication.

To design adder and subtractors.

To understand the frequency response of RC coupled anmplifie

Outcome:

= =4 = =4 =4 =8 -8 -4 =9

=A =4 =4 =4 =9

The students get exposure on the basic electrical tools, applications and precaution
The students are trained for using different types of wiring for various purpose
domestic and industries.

The students are taught to find faults in electrical lamp and ceiling fan.

Will be ableto learn and use equipments like Signal Generator, Power Supply and C
¢2 FLILX & YANDKK2FFQa fl g F2NI AAYLI ATA

To design combinational circuits.

Toobtain the frequency response of Amplifiers.

List of
Experiments

Electrical Lab

1. Electrical Safety, Precautions, study of tools and accessories.
Practices of different joints.

Wiring and testing of series and parallel lamp circuits.
Staircase wiring.
52002NDa
Bed room wiring.
Go down wiring.
Wiring and testing a ceiling fan and fluorescent lamp circuit.
Study of different types of fuses and A.C. and D.C. meters.

NE2Y GANRY3IOD

©CoNoOOrWN

List of
Experiments

Electronics and Communicatiodnab

1. { G dzR& 2 FLawsA NOK2FFQa
Study of Fiber Optic Communication.

Study of Cathode Ray Oscilloscope.

Zener Diode as Voltage Regulator.

Design of Adder and Subtractor Circuits.
Frequency Response of RC Coupled Amplifier.

S

Total contact

Hours:

| Total Tutorials: | Total Practical Classes: 45| Total Hours: 45
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Department :MATHEMATICS Programme :B.Tech.

Semester THIRD Category TB

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™

MA103 MATHEMATICS llI 3 1 - 4 40 60 100

Prerequisite: -

1 Tointroduce the ideas of Laplace and Fourier Transforms
Objectives: I To familiarize students with of Complex Analysis
I To introduce Fourier series

1 Understands Transform Calculus

Outcome: 1 Understand Complex Analysis
1 Able to applyFourier series
UNITg I Laplace Transform - Hours: 9

Definition, Transforms of elementary functions, properties. Transform of derivasindsntegrals. Multiplicatior
by t and division by t. Transform of unit step functiaransform of periodicfunctions. Initial and final valu
theorems.Methods for determining inverse Laplace transforms, convolution theorspplication to differential
equations and integral equations. Evaluation of integralaglace transforms.

UNITc II . Complex VariableAnalytic Functions - Hours: 9

Continuity, derivative and analytic functiomsNecessary conditions CaueRjemann equations (Cartesian a
polar form) and sufficient conditions (excludipgpof) ¢ Harmonic and orthogonal properties of analytic functi
¢ Gonstruction ofanalytic functions. Conformal mappirgSimple and standard transformations like w = z+c
& h'Q, sinz1/z Bilinear transformation. (Excluding Schv@imdstoffel transformation)

UNIT¢ Il - Complex Integration - Hours:9

ComplexA Y G SANI GA2y> /| dzZOKéQa LYyGSINIE (K$2RBEYNDAL d
theorem (without proof) Series expansion of complex valued functions classification of singularities.. Resid
evaluation of residues; / | dzO KedidDei theorem¢ / 2y G2 dzNJ Ay G SANI GA2YyY [/
(statementonly) Application of residue theorem to evaluate real integralmit circle andsemicircular contout
(excluding poles on boundaries).

UNIT¢ IV - Fourier Series - Hours:9

5ANR OKf S cBene@iFguRek sere Bxpansiomefiodic function into Fourier serigsFourier series fo
odd and even functiongHalfrange Fourier cosine and sine sergeg€hange of intervat Related problemsRoot
Mean Square Valug ParS @ f Q4 GKS2NBY 2y C2 dahdd® Rduriers&igstHambnk
Analysis.

UNITg V _ Fourier Tansform - Hours:9

Fourier integral theorem (statement only), Fourier transform and its invepseperties. Fourier sine and cosir
transforms their properties, convolutionantl F NES@I f Q&4 ARSyGA (e ®

Total contact Hours45 Total Tutorials:15  Total Practical Classes:  Total Hours60

Text Books:

1. Veerarajan T., Engineering Mathematics for first year,-Vai@raw Hill,2014.
2. Venkataramam.K., Engineering Mathematics, Vol. Il & Illl, Natiéhdlishing Company, Chennai, 2012.

Reference Books:

1. Kandasamy P. et al, Engineering Mathematics, Vol. Il & lll; S. Chand & Co.,New Delhi, 2014.
2. Bali N. P and Manish Goyal, Text book of Engimg&tathematics, SEdition, Laxmi Publications (p) Ltd., 201
3. Erwin Kreyszig, Advanced Engineering Mathematics, 7Th Edition, Wileyindia, 2012.

Websites:
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Department : CSE Programme B, TECH

Semester THIRD Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™

CS146 DATA STRUCTURES AND OB 3 1 - 4 40 60 100

ORIENTED PROGRAMMING

Prerequisite:

9 To acquaint students with data structures using C when programming fotdhege and
manipulation of data

1 To emphasize he concept of data abstraction and the problem of build
implementations of abtract data types

I Tomakeunderstand the concepts of object oriented programming and to expertise
programming skills throug@++ language.

Objectives:

1 On successful completion of the course, the students will be able to address the iss
storage and manipulation of data

Outcome: 1 They can prepare objedriented design for small/medium scale problems, to write

computer program fospecific problems.

UNITG | Hours: 9

Introduction to Algorithm: Efficiency of Algorithms Creating programs, Introduction to Data Structur
Definitions and classification, Arrays: One dimensional agrayultidimensional arrayg Applicationsg Sparse
Matrix, Searching: Linear search anday Search, Sorting techniques: Insertion Sort, Selection Sort, Shel
Bubble Sort, Quick Sort, Merge Sort and Radix Sort.

UNITc Il - Hours: 9

Stacks: Definitiorg, Operationsg Applicationsg Evaluation of Expressiohs, Queues: Definitio@perationsg
Priority queues; De queuesApplications of queue, Linked List: Singly Linked List, Doubly Linked List, and
Linked List Applications.

UNITg 1Nl Hours:9

Trees: Binary tree¢ Terminology ¢ Representation¢ Traversals¢ Applications, Graph: Terminology

Representatiorg, Traversalg, ApplicationsgShortest path algorithms.
UNITg IV - Hours:9

Principles of Object Oriente@®rogramming¢ Beginning With C+¢ TokénsExpression@ontroI Structuresg
Functions in C+e&Classes And ObjeatsConstructors and Destructors.

UNITg V - Hours:9

Operators Ovérloading and Type Conversigrisheritance: Extending cIéssesPointers Virtual Functions anc
Polymorphisnx; Exception Handling.

Total contact Hours45 Total Tutorials:15  Total Practical Classes:  Total Hours60

Text Books:

1. Ellis Horowitz and Sart&gahniFundamentals of Data Structure&algotia Book Source, Pvt. Ltd., 2004

2. D. Samanta, Classic Data Structu&scond Edition, Prentidgall of India, Pvt. Ltd., India 2012.

3. E. Balagurusamy)bjed Oriented Programming with C;+McGraw Hill Education (IndiByivate Limited, 6th
Edition2013.

Reference Books:

1. G A Vijayalakshrfiai,Data Structures and Algorithms: Conteplrechniques and ApplicatigndcGraw Hill
Education (India) Private Limited, 2008.

2. Robert Krus, C.L. Tondo and Bruce LeubDgta Stuctures and Program Design inREenticeHall of India,
Pvt. Ltd., Second edition, 2007.

3. Seymour, Data Structurethe McGrawHill, 2007.

4. Jeang Paul Tremblay & Paul Gorenson, An Introduction to data structures with applications, Tata McGr
Hill edition, Il Edition, 2002.
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Depatment : EEE Programme B.TECH

Semester THIRD Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™

EE101 ELECTRIC CIRCUIT ANALYSIS 3 1 - 4 40 60 100

Prerequisite: Laplace Transform

9 To introduce fundameral principles of circuit theory whichnakes them familiar in
applying circuit theorems to simplify and fisdlutions to electrical circuits

9 To introduce the dindamentals of graph theory such as incidence matrix, reducec

Objectives: incidence matrixtie set aml cut set matrix

1 To make them understandbout the transient response of RL, RC and RLC circuits
DC and AC excitatipresonance and coupled circuits are analyzed.

1 By the end of this course, the student will be able to have a gouterstanding of
the basics of circuit theory and acquire engineering analytic techniques and skills.

Outcome: 9 The students can apply the knowledge of network theorems and circuit analysis
both AC and DC circuits, network topology, transient analysisrasdnance for
solving real world electrical circuit design

UNITc | drcuit Analysisand Network Theorems for DCCircuits | Hours: 9

Review - Loop and Nodl method for DC circuits. €brems -Thevey A Y é = ySp@rposition,-Compenation -
Tellegan@, Redprocity, Maximum power transfer theorems- Millman@ theorem¢ Applications to DC circuits.

UNITg Il drcuit Analysisand Network Theorems for ACCircuits | Hours: 9

ReviewlLoop and Noddl method for AC circuits. Theorems-Thevey A yN@r& 2 yS@pérposition Compenation-
Tellegan@-Redprocity-Maximumpowertransfertheorems-Millman@theorem¢ Applications to AQircuits.

UNITg I - Three Phase Cicuits and Network Tagpology - Hours:9

Three phase circuits: Three phase balanced/unbalanced vadageeganalysis of three phase8ire and 4wire
circuits with star and delta connected balanc&dunbalanced loadsBasic concepts of graph theory: Gray
directed grapHbranch chordTree for two port networks, incidence and reduced incidendricesapplicationto
network solutions.Link current and tie set, tree branch voltage and cut set, dualitydual networks.

UNIT¢g IV .~ Transient Analysis d First & Second OrderQrcuits - Hours:9

Transient response oRL, RGand R.Ccircuits to DCand ACexcitation - Natural and forced oscilbtions - Laplace
transform appli@tion to transient conditions.

UNITg V - Resonance and Coupled Qrcuits - Hours:9

Resonant circuitseries, parallel, seriegparallel circuitseffect of variation of Q on resonancd&elations betwee
circuit parameters- Q, resonant frequency and bandwidth Coupled circuits: mutual inductgnceefficient o
coupling;dot conventiory analysis of simple coupled circuitsinductively coupled circuits single tuned an
double tuned ciraits.

Total contact Hours45 Total Tutorials:15  Total Practical Classes:  Total Hours60

Text Books:

1. Haytand Kemmerly, Ergineering circuit analysis, McGraw Hill, 6" Edition, 2002.
2. T S KWer, Theory ad Problems in Circuit Analysi&ataMcGraw Hill, 2" Kdition, 1999.

rd
3. M.SSukhijaand, T.K.Ngsarkar, Circuits and Networks, O«ford Uniwersity Press,3 Edition, 2012.

Reference Books:

1. Schaum seies, Cicuit theory, MoGraw Hill, New Delhi, 4" Edition, 2005.

nd
2. Chales K Adx and Mathew N.Sadiku O, Fundamental of Eletric Cicuits,2 Edition, TMH,New Delhi, 2003.
3. SN. $vanandam, Eéctric Circuit Analysis, Vikas Publishing Housévt. Ltd., New Delhi, 2008.
4. A.Qudhakar and SP.Shyam Mohan, Circuits and Networks-Analysisand Synthesis, TMH, T0DEdition 2005

Websites:
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Department : EEE Programme B.TECH

Semester THIRD Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™

EE102 HECTRIEL MACHINESC | 3 1 - 4 40 60 100

Prerequisite:

1 Tomakean engineering student to understand and evaluate the performance of pc
and distribution transformers

1 To emphasizes the basic concepts of electromechanical energy consenthtiough

Objectives: energy and ceenergy

1 To make them learrthe working of energy conversion machines namely motor
generator and various methods to control its speed

I The graduates will be having the knowledge of construction and operaifodC
machines and transformers

Outcome: 1 Graduatescan determine the performance of DC machines and transformers from

predetermined and determined test data.

UNIT¢ | Magnetic Circuits ad Electro Mechanical Energ Hours: 9
Conversion

Simple magnetic circuit calculation®-H Relationshig; Magnetically induced emf and forae AC operation of
magnetic circuits; Hysteresis and Eddy current lossdsnergy in magnetic systeqiField energy and mechanic
force ¢ Energy conversion via eic field

UNITc Il . DCGenerator - Hours: 9

Elementary concepts of rotating machinesnmf of distributed winding- DC GeneraterConstructiong Lap and
wave windingg emf equationexcitation and types of generator€haracteristics armature reactiorrmethods of
improving commutatiortesting power flow diagrarf\pplications

UNIT¢ Il - DCMotor Hours:9

DC Motortorque equation ¢ typesback emf and voltage equatiommharacteristics StartingSpeed control
testingdirect, indirect andregenerative testdower flow and efficiencyseparation of lossesetardation test
Braking- DC machines dynami¢sApplications

UNIT¢ IV - Transformers - Hours:9

Single phase transformeisPrincipleConstruction¢ No load operationg Ideal transforme#V/ector diagram no
load and on loadEquivalent circuit Parallel operation and load sharing of singlase transformerg Testingq
Losses, ¢fficiency, voltageegulation and all day efficieneypplications

UNIT¢ V - Polyphase Transformersna Special Transformers - Hours:9

Auto-transformer construction and saving in copperThree phase transfdrmens Principle- Construction- Poly
phase connectiong Star,Zig, Ope#tdelta, Scott connection, threphase to single phase conversiQ@n load tap
changingg variable frequency transformey Voltage and Current Transformegg\udio frequency transformer.

Total contact Hours45 Total Tutorials:15  Total PractichClasses: .~ Total Hours60

Text Books:

1.1.J. Nagrath and D.P. Kothari, Electric machifdd,H. Rblishing Co.Ltd., New Delhi" Edition, 2010.
2. B.L. Theraj&lectrical Technologywol.ll AC an®C Machines, S. Chand, 2008

Reference Books:

1. Battacharya S K, Electrical Machinéschntal Teachers Trainingsititute, 2" Edition,2003.
2.J.BGupta, Theory and Plarmance of Electrical Machine3.K.Kataria & Sons, " Bdition,2004.
3.P.CSenPrinciples of Electric Machines and RovElectronics, Wiley Student Editi®i? Edition,2008.
4. M.N. Bandyopadhyay, Electrical Machin@beory ad Practice PHI, 2007

Websites:
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Department :EEE Programme B.TECH

Semester THIRD Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™

EE103 HECTRONIDEVLCES ADAQRQUITS 4 - - 4 40 60 100

Prerequisite: -

1 The course on aims to introduce various electronic devices like diodes, taBsBET
MOSFET, DIAC and TRIAC

9 The students will be introduced to basic applications like rectifier circuits, filters, vo

Objectives: regulator and amplifier circuits

I The course aims to provide the fundamental concepts of electronics to students
prepares thencomprehensively for electronic circuit analysis to be dealt in future.

9 Students will be having the knowledge of diodes, transsstd&¥ET and other powe
devices

Outcome: 1 They will demonstrate the ability to design analog circuits for any real vedeictronic

circuit application.

UNIT¢ | Semiconductor Theoryand PN Diodes: Hours: 12

Introduction to Semiconductor materiajatomic theaycenergy band structure of insuators, conductors and
semiconductorsgintrinsicand extrinsic €miconductors¢N-type and P-type €miconductors.

SFMICONDUCTOR DIODES:

Constriction ¢ forward and reverse bias ogration ¢ mathematical model of a PN diodecSlicon \ersus
Germanium diades ¢ Efects of tenperature ondiode operation¢ Satic and dynamic resistancescDiodeequivaknt
models; Yedfication sheets¢Transition and diffusioncapadtancescDiode switchig-reverse recovery time¢Diode
applications.

UNITg I ~ Bipolar Junction Transistors - Hours:12

Constriction and operation¢g NPNand PNP tiansistors¢ (B, CEand CCconfigurations; transistor characteristics
and regons of oration¢Spedfication shest¢Biasing ofBITS; operating poini;stabiization of goerating pointg
different biasingcircuits and DCloadline characteristics ¢Bias compenstion techniques;thermal sability and
thermalrunaway.

UNITg 1Nl - Feld Effect Tansistors - Hours:12

Constriction ¢ drain and transfer characteristics ¢ ShockleyQ &quationccomparison ketween JFET and BIT ¢
MOSET( depletion type and enhancement types ¢ Biasing ofFETS biasig circuits.

UNITg IV . Power Devices - Hours:12

Introduction to power deviesg SCR,SCSG, Shockley diodeDIAG TRACand WT. REGAERS WD POWER
LPPLIES Half-wave and ful-wave rectifierscripple education usingfilter circuitsg Shunt and ®ries voltage
regulatorsc Regulated power supplies.

UNITg V SpecialTwo-Teminal Devices Hours:12

Principle of operation of Schottldiode,Varactordiode,Zenerdiode, Tunnel diode and PIN Diodes.
OPTO ELECTRONIC DEVICES: Prinaplkeratfon and characteristics of Photo diodes, Phototransistors, P
conductivecells, LEDs and LCDgto-couplers, Solacells and thermistors.

Total contact Hours60 _ Total Tutorials: . Total Practical Classes: = Total Hours60

Text Books:

1. Jaoob Millman and Christopher CHalkias, Electronic Devices and Circuits, Tata-McGraw  Hil, 2003.
2. Robrt L Boylestadand LouisNashelky, Hedronic Devices and Grcuit Theory, Prentice-Hall India, 20(®.

3. Dvid A R, Elestronic Devices and Ciuits, PHI, 4thEdtion, 2006.

Reference Books:

1. J D.Ryder, Ekctronic Fundamentals and Appliations, PearsonEducation, Ganada, 1976.
2. Allen Motteshed, Edctronic Devicesand Cicuits: Anintroduction, PHI Learning2011.
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Department :EEE Programme B.TECH

Semester THIRD Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™

EE104 ELECTROMAGNETIC THEORY 3 1 - 4 40 60 100

Prerequisite: | Mathematicscll

1 To look back the mattematical tools ike coordinate systemsand vedor cdculus to
investpate the physics ofelectric and magnetic fields

1 To demonstrate the unification of electrostatic and magneto-static felds as a tme
varying electromagnetic fields that lead to the development of MawellQ éguations and

Objectives: A ;
explores the fundamental of wave propagation in diferent mediums
9 It also irtroduces studentsthe applications of ime \arying field and wave propagation
and thereby males themcompetent in electric, magnetic and time varying fields
I Graduates can demonstrate an ability to identify, formulate and solve electromag
Outcome: field problems and design capacitors, inductors, dielectric circuits for cables and ma
circuits for transformer and electrical machines
UNIT¢ I Hectrostatic Feld - Hours: 9

Introduction - Couland Q a ¢ EEkttriz field intensitycelectric fieldsdue to point, line, surface and volume charge
digtributions ¢ Electric flux densitycGausslaw ¢Appliations of GaussawcDivergence ¢ MaxwellQ &rst efuation
Divergence thearem ¢ Electric potential¢Potential field-Potential gadient ¢Held due to dipdesg dipole mamentg
Erergy densty.

UNITg Il . Bectric Felds in Material Soace - Hours: 9

Curent and current density¢Coninuity of current¢Conductor properties and Nature of DielectricsgBoundary
conditions;Capadtance¢Capacitance of system of conductorsg Polarization in diekdrics ¢ Dielectric constant and
Dielectric strength - Erergy stoled in cagpacitor¢method of images-Poiss2 Yy &hd Laplace equations;Electrostatic
applications in ¥ deGraff generator, Electrostatic sparation and Xerography.

UNITg Il - Seady Magnetic Felds - Hours:9

Introduction¢Biot- Savart LawcAmpereQ a cuitahLhlWcAppliationscCul and Soke@ theaem ¢ Magnetic flux
and Magnetic flux density ¢ The Sdar and Vedor magnetic potentialg Force on a moing charge and current
elements; Force and Taque onclosed circuit.

UNIT¢ IV - Magnetic Materials, Coreepts and Applications - Hours:9

Introduction to manetic materials ¢ Magnetization and Permeability¢Magnetic bourdary conditions ¢ Magnetic
circuit ¢ Potential energy and forces on Magnetic matrials ¢ Inductance and mutual inductance ¢ Inductance of
solenoids, toroidsand transmisson lines ¢ FaradayQ Baw¢ Time varying magnetic field. Appliation of Magnetic
field in Indwction heating and Magneplanre.

UNITg V - Electromagnetic Wave Propagation - Hours:9

Conduwetion current and Disphcement current ¢ Maxwelf sCequation in point and integral formsg Wave
propagation in free spae¢ Wave propagation in Delectrics ¢ Power and the Poynting \edor ¢ Propagation in
good conductors. Appliation in Microwaves inTelecommunications, Rdar systems and Mim wave heating.

Total contact Hours45 ~ Total Tutorials:15 . Total Practical Classes: = Total Hours60

Text Books:

1. William Hayt, Engineering Eéctromagnetics, McGraw Hil, New York, 7" Edition, 2005.
2. Mattrew NO.Sadiku, Principles of Eletro magnetics, Oxford University Press, New Delhi, 2007.

Reference Books:

1. Dwid K Céng, Held and Wave Eletromagnetics, Pearson Edgation, 29 Hdition,2004.

2. John D.Kraus,Hectromagnetics, McGraw Hill, 5" Ediion, 1999.

3. LC.Shen, JA.Kongand APatnaik, Engineering Electromagnetics,Cengage Learning India Pv.Lid, 2011.
4. N.NarayanaRao, EEments of BgineeringElectromagnetics, Prentice Hall of India, 6" Editon,2008.

5. T.V.S.rAn Murthy, Hectromagnetic Helds,SChand, 2008.
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Department :EEE

Programme B.Tech.

Semester THIRD Category LB

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM

EE105 ELECTRICAL MACHINESGLAB - - 3 2 60 40 100

Prerequisite:

Objectives:

T
T

The objective of the courss to enable the students to realize the performance of sir
phase and three phase transformers w@nao load and load conditions

It enables the students to understand the intricacies in connecting the cisouit
conducting the experiments

The studens get familiarize with the load performance of different types of DC mo
and generators and understand the predetermination methods for finding the losse
efficiencies of transformers and DC motors.

Outcome:

At the end of the course, studenget familiarize with theerformance of different tpes
of DC motors and generators

Theyunderstand the predetermination methods for finding the losses and efficésnoi
transformers and DC machines

DC Machines
1.

ouhswWN

© © N

10.1 2LN AyazyQa G4Sad 2y 5/ al OKA
11. Study on Retardation test and Speed control of DC Motors

TRANSFORMERS
1.

2
3.
4.
5
6.

Load test on DC shunt Motor

Load test on DC series Motor

Load test on DC Compound Motor

Open Circuit Characteristics of se¥cited DC shunt Generator
Load test on seléxcited DC shunt Generator

Open Circuit Characteristics of separately excited DC s
Generator

Load test on separately excited DC shunt Generator

Load test on DC series Generator

{6AYyOdzZNYySQa ¢Sai

Load test on single phase transformer

O.C andB.C test on single phase transformer

Load test on three phase transformer

Pasllel operation of single phase & three phasnsformers
{dzY L)y SNR&a 0Sad 2y aiay3ats LIK
Study of three phase transformer connections

Total contact

Hours:

.~ Total Tutorials:- _ Total Practical Classes: 45 .~ Total Hours: 45
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Department :CSE

Programme B.Tech.

Semester THIRD Category LB
Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM
Cs147 DATA STRUCTURES ANDBJEC - - 3 2 60 40 100
ORIENTED PROGRAMMING LAB
Prerequisite: -
9 To give hands on training on data storage and data manipulation.
Objectives: 9 The course enables the students tevgtlop their own codesskills in debugging, testin
and finallyvalidating the programs
1 On successful completion of the course, the students excel in writing gadi@ and
Outcome: C++, build their own user defined packages, interface, and develop single and
threaded applications.
LIST OF EXPERMWIES
1. Searching Techniques
2. Sorting Techniques
3. Imp Linked List and doubly linked and its applications
4. Stack and its applications
5. Implement Queue and its applications
6. Binary tree traversal
7. Graph traversal
8. Shortest path algorithms
9. Programs to implement classes and objects with constructors
destructors
10. Programs to implement different types of inheritances |
multiple, Multilevel and hybrid
11. Programs to implement virtual functions to demonstrate the t
of run time polymorphism
12. Programs to implement Exception handling
Total contact Hours: .~ Total Tutorials:- _ Total Practical Classes: 45 Total Hours: 45
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Department :MATHEMATICS Programme B.TECH

Semester :FOURTH Category TB

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

MA105 MATHEMATICS IV 3 1 - 4 40 60 100

Prerequisite: -

I Tointroduce the ideas of Partial Differential Equations
Objectives: 1 To familiarize students Boundary value problems related to PDE
1 Tointroduce methods Statistical oriented Sampling technigues

1 Understands PDE

Outcome: 1 Gain knowledge on Boundary value problem
1 Able to apply Sampling techniques
UNIT¢ | Partial Differential Equations Hours: 9

Formation of PDE by elimination of arbitrary constants and arbitrary funcg@eneral singular. Particular ar
complete integralc [ I AN y3SQa f Ay S| dNBlighek okdier differéndiSeNdatiBrip duithicdnsgtay
coefficients.

UNITc Il . Bourdary Value Problems - Hours: 9

Solution of partial differential equation by the method of separation of variahigsundary value problems
Fourier series solutionsTransverse vibration of anelastic string

UNIT¢ Il _ Heat Equations - Hours:9

Fourier series solution for one dimensional heat flow equatjdfourier series solutions for two dimensional he
flow equations under steady state conditions (Cartesian and polar forms).

UNITC IV ~ Applied Statistics;| - Hours:9

Curve fitting by the method of least squareitting of straight lines, second degree parabolas and more ger
curves. Test of significance: Large sample test for single proportion, difference of proportions, single
difference of means, and diffence of standard deviations.

UNITg V ~ Applied Statisticsl - Hours:9

Small samples: Test for single mean, difference of means and correlation coefficasitéor ratio of varianceg
ChiSquare test for goodness of fit and independencattibutes.

Total contact Hours45 . Total Tutorialsi5 .~ Total Practical Classes: .~ Total Hours60

Text Books:

1. M.K.Venkataraman, Engineering Mathematics, Vol. Il & lll, NationalPublishing Co., Madras, 2007.
2. S.C. Gupta ¥.K. Kapoor, Fundamentals of Mathematical Statistics,

Reference Books:

1. Kandasamy P. et al, Engineering Mathematics, Vol. Il & lll, S. Chand &Co.,New Delhi, 2014.
2. Bali N. P and Manish Goyal, Text book of Engineering Mathem&#iiti8n, LaxmiPublications (p) Ltd., 2012
3. Erwin Kreyszig, Advanced Engineering Mathematics, 7Th Edition, WileyIndia, 2012.

Websites:
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Department :EEE Programme B.TECH

Semester : FOURTH Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

EE106 LINEAR CONTROL SYSHEM 3 1 - 4 40 60 100

Prerequisite:

1 Tointroduce a comprehensive treatment of various facts, modelng, analysisand control
of linear dynamic systems

1 To ntroduce two modeling approaches reamely the transfer function and state spae

Objectives: approach

1 To ded with methodolajes for ascertaining \arious attributes of dynamic systems ike
controllability, observability and stabilty.

9 The students will beable to analyze the stabilty of systems usig classcal techniques
like Rouh-Hurwitz test, Bode plts and Nyquist technigues

Outcome: 1 At the end of the course, the students will beable to analyze, model and design

controllers for inear dynamic systems.

UNITG | Introduction - Hours: 9

Introduction to Control systems ¢ Classial control theory conceptscMathematical modeling of hysicl
systemsctransfer function approach ¢ concept of polesand zeros ¢ Open and closed loop control systems(
Smplification ofcomplex systemsusing block digram reduction technique and MasmnQ gain famula (signal
flow graphs).

UNITc II . Time-Response Aalysis Hours: 9

Sandard test sgnals¢Transientanalysis of fistand soond arder systems using stanard test sgnalsccorrelation
between pole I&ation in s-plane and time-response&time-response analysis speification ¢ Seady state
analysis; Error criteriaand its importance.

UNITc 1l . Frequency Response Analysis Hours:9

Root locusconceptsceonstruction of root locgroot contoursgFrequency responseanalysiscintroduction and its
importanceccorrelation between frequency response and time-response analysig;frequency response
specifications;Frequency response plotg Polar plotand Bode plotk;Introduction

UNIT¢ IV - Sability of Dynamic Sytems - Hours:9

Corcept of stabilty of LTI systemsgRouthand Huwitz stability criteriacrelative stabiliy analya A & dza A y
stability criterion¢Sability analysis in fequency domairgNyquist stabiliy criterion¢ Relative stabiliy analysis
using plase magin andgain margin edficationsg NicK 2 fch@tand its mportance in design of systems br a
specified phase margin and gain margin.

UNITg V - Sate-ace Analysis and Dynami€ystems - Hours:9

Introduction to statevariable approach to modeling ofdynamic systemscphysical variable, phase \ariable and
canonical variable approachescadvantages of state wriable approach ower transfer functionc¢derivation of
transfer function from state spae model- Solution to stae equationchomogenoussystem and forced systemg
state transition matix and its propertiesg ascertaining stabiliy from eigen values ofsystem matrix;Introduction
to controllability and obsevability concepts.

Total contact Hours45 . Total Tutorials:15 . Total Practical Classes:  Total Hours: 60

Text Books:

th
1. 1. J Nagrath and M. Gogl, @ntrol Systems Emjineering, 5 Editon, New Age International (P)Limited,

New Ddhi, 2007.
th
2. KOgata, Modern Corirol Ergineering, 5 Edition, PearsonEducation, 2010.

Reference Books:
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1. R. AnanddNatarajan and P. Ramesh Babu, Control Systems Enginedfiridition, SciTec
Publications (India) Pvt. Limited, Chennai, 2013.

th
2. Dr. Farid GolnaraglandB. C. Kuo, Autona ControlSystems, 9 Edition, Wiley Sudents Ediion, 200®.
3. Noman$S Nise,Cortrol SystemsEngineering, Gth Edition, Wiley Sudents Ediion, 2010.

4. DK Chag, Analysis oflinear Systems NarosaPublishing Hous, New Dehi, 2002.
5. ChiTsongChen, Linear Systerm$ieory, Oxford, 2012.

6. Robert Williams II, Douglas A Lawrence, Linear Sptee Control System, John Wiley and Sons,
Jersey, 2007.

Websites:

NPTEL video lecture http://nptel.ac.in/courses/108102043/
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Department :EEE Programme B.TECH

Semester FOURTH Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

EE107 ELECTRICAL MACHINES 3 1 - 4 40 60 100

Prerequisite: Electic Circuits & Magnetic Circuits

9 To provide acomplete understanding of the pinciple and performance of three phase
induction maor with evaluation of its characteristicsand numeousapplications

I To give a aktailed exposureon three phase synchronous machine, ogeration, grinciple,

Objectives: workingnature both as generator and as maor

9 Besides,the course inclues stuwly of sinde phase mathines with some spdal machines
and theircharacteristicsand spedfic applications.

1 On completion of the course, the students will beable to understand the
characteristics of diferent ac machinesand their ogeration

Outcome: 1 They can predetermine or determine the performance influction machines and

synchrommus machines in the industrial environment.

UNIT¢ | Three Phase Induction Motor Hours: 9

AC windings ¢ Establishment of magnetic poles Rotating magnetic field Three phase induction motqr
Construction, types and operatiagTorque equationc Mechanical characteristics effect of supply voltage ¢
rotor resistance on torque. Tests derivation of exact equivalent circuit.

UNITg Il _Induction Motor Startingand Speed Control - Hours: 9

TorquePower relationships; Performance characteristics/calculationsCircle diagram¢ Starting methods
brakingCogging and crawlingSpeed control methodand influence on speetbrque curve;, Double cage rotog
Induction generator;, typesc Induction machine dynamiasSynchronous induction Motor.

UNIT¢ Il - Synchronous Generator Hours:9

Types, construction and principle of operatioEMF equationwinding factor , effect of chording and windir
distribution ¢ armature reaction¢ Voltage regulation by synchronous impedance, MMF and Potier tria
methods- load characteristicg Parallel operation of synchronous generators, Synchronizing to inboidars
power transfer equations, capability curvievo reaction model of salient pole synchronous machines and pc
angle characteristicsdetermination of Xd&Xq by slip tes$hort circuit transients in synchronous machines.

UNITg IV . SynchronousMiotor - Hours:9

Principle of operation, methods of starting, power flow, power developed by Synchronous motor, [
diagrams; torque angle characteristics, effects of varying load and varying excitation, excitation and power

L oA. e L oA x>

Vs Synchronous motor.

UNITg V - Single Phaseral Special Machines - Hours:9

Single phase induction motorsRotating magnetic Vs alternating magnetic fieldouble revolving fieldheory g
Torque- speed characteristics types¢ Reluctance motay Two phase Servo motQiStepper motors; Universal
motor- linear induction motor permanent magnet DC motor.

Total contact Hours45 Total Tutorials:15  Total Practical Classes:  TotalHours:60

Text Books:

1.1.J. Nagrath and D.P. Kothari, Electric machifidg,H. publishing Co.Ltd., New Delfil,Edition, 2010.
2. B.L. Therajd&lectrical Technology Vol.Il AC/DC Machines, S. Chand, 2008

Reference Books:

1. Battacharya S EJectrical Machine&8 ¢ SOKY A Ol f ¢ S| OK"SeWiBon.2008F A YAy 3 Ay
2. J.B. Guptaheory and Performance of Electribéhchines J.KKataria& Sons, 13 edition,2004.
3.P.CSenPrinciples of Electric Machines and Power Electronics, \Sfileyent Edition,?' edition,2008.
4. M.N.BandyopadhyayklectrichMachinesTheory and Practicd’HI, 2007
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Department :EEE Programme B.TECH

Semester FOURTH Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

EE108 ELCTRONIC CIRCUITS 3 1 - 4 40 60 100

Prerequisite: Electron Devices

1 To provide the students acomplete understanding of transistor circuits and low
frequency amplifiers

1 To make them understandhodeling of lp-polar junction transistor and field effea

Objectives: transktors

9 Thecourse incldes detailed analysis and design of amplifiers, mutistage amplifiers,
oscillators usingBJT and FETand of powver amplifiers.

1 At the end of the course studens will be capableof analyzing and designing electronic
Outcome: circuits usingBJT and FET for industrial applications.

UNIT¢ | Small Sgnal Amplifiers - Hours: 9

Two port aevices andhybrid modelg transistor hybrid model andH-parameters ¢ determination of Hparameters
from transistor characteristics;Analysis of CB, CEand CGCircuits using Hparameter modekCompaison of @,
CEand CGQircuitsgCEamplifier with unbiagd emitter resistance. Low frequency FET moelg analysis ofcommon
source and common drain crcuits.

UNITg Il ~ Multistage Amplifiers - Hours: 9

Cascading amplifier¢direct coupled and capacitor coupled two sage CEamplifiers¢Darlington pair¢Cascade
amplifier¢Tured amplifier circuitsgsingle tuned;double tuned;stagger tuned amplifiers.

UNITg I ~ Large Sgnal Amplifiers - Hours:9

Classifiation of Power amplifierscClass A q@wer amplifier¢direct coupled and transfomer coupled;Class B
amplifier¢push-pull arrangement and complementary symmetry amplifiersq Conersion efficiency calculations ¢
crossover distortion¢Class ABmplifier¢cAmpifier digortion ¢ Power transistor heat sinking¢ Class @nd Gass D
amplifiers.

UNITg IV . FeedbackAmplifiers - Hours:9

Fealbad conceptcGain with feedbadk¢General charaderistics of regative feedbadck amplifiers¢Four basictypes
of feedback and the effect on gain, inputand output resistances. Multistage feedback amplifierscTwo sage CE
amplifier with series votage regative feedback ¢ frequency resporse and stbility.

UNITg V .~ Oscillators - Hours:9

Condiions for sutained oscilbtions;Barkhausen criterioncLC osciﬁtorscahalysis ofHartley, Colptt and Tured
oscilbetors¢RC osci#torscPhase shift and Wein-bridge typescanalysis of thecircuits¢ Qystal oscilators and
frequency stabiltyqUJT relaxation ogillators.

Total contact Hours45 Total Tutorials:15  Total Practical Classes:  Total Hours60

Text Books:

1. Robrt L Boylestadand LouisNashelsky, Hedronic Devices and Grcuit Theory, Prentice-Hall India, 2000.
th
2. [avid A Rll, Eletronic Devices andCircuits, PHI, 4 Edition, 2006.

Reference Books:

1. Jamb Milman and Christos C. Hlkias, Electronic Devices and Cicuits, Tata-McGrawHill, 2003.

Websites:
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Department :EEE Programme B.TECH

Semester FOURTH Category TA

Hours / Week Credit Maximum Marks
CourseCode | Course Name 3 T P c CA SE ™
EE109 PULSE AND DIGITAL CIRCUITS 3 1 - 4 40 60 100

Prerequisite: -

1 To introduce acomprehensivetreatment on the design and analysis ofcombinationaland
sequential circuits

1 It aims totrain the students to bud any combinational circuit with logic gates and

Objectives: exclusively ushg universal gates

9 The course irtroduces the operation of switching circuits with discete components ike
BJT, FET, UIT \ersions.

1 Attheend of thecourse, the students will bable to modeland design any type of dpital
circuits

Outcome: 1 They can design any combinational or sequential circuit for industrial applications

logic gates and flip flops.

UNIT¢ | Linear Wave Shaping drcuits Hours: 9

Linear wave $aping circuits: RCRLand R.Ccircuits ¢ Pulse transfarmer ¢ Seady state switchingharaceristics
of devicesc Cipping and clamping circuits¢Switchingcircuits.

UNITc Il . Multi-Vibratorsand TimeBase Qicuits - Hours: 9

Bistable, monosable and astable mdti-vibrators usng BJT¢ Schmitt trigger circuit usingBJT¢ Voltage and
current sawtooth sweepsc¢ Fxed amplitude sveep ¢ Constant curent sweepg UJT¢ Saw tooth Miller and
bootstrap time base¢Multivibrators using egative resistance devices UJT and Tunrel diodes.

UNIT¢ Il - Cambinational Circuits Hours:9

Binary arithmetic¢BCD addition and subtiactioncCode converters-Parity generator¢Binary to BCDand BCD to
binary conversiong;Design of combination circuits usingNAND and NOR gatescDesign of encoders, cecoders,
multiplexers, de-multiplexer¢Serial adderscBinary mutiplier ¢ Smplification of kmap, Hip-Hops: F§ D,Xand T
types.

UNIT¢ IV - Sequential Cicuits - Hours:9

Design of counters using Flifopsg  Synchronous, asynchronous, Up/D@vn counters, @écade counter, ring
counter, Johnson counter, BCD counter¢Shift regsters and hi-diredional shift registers. Paallel/serial
converters. Memay typesand terminology ¢ ROM¢ RAMs; Nonvolatie RAMSE, Sequential ramories.

UNITg V - Design of Sequential Cicuits - Hours:9

Design of Snchronous segential circuits: Model Selectiolg Statetransition diagramg state synthesistable ¢
Design equations and circuit diagram¢ Sate reduction technique. Aynchronous segantial circuits ¢
Analysis¢ Problems with @&ynchronous seqantial circuits ¢ Design ofasynchronous seqential circuits
Sate transition dagram, Primitive tabk, Sate reduction, stte assgnmentand design equations.

Total contact Hours45 . Total Tutorials:15  Total Practical Classes:  Total Hours60

Text Books:

1. Did A R, Solid Sate Pulse G]fcuits,4th Hlition, PHI,2008

2. AP. Malvinoand D.PLead, Ogital Principles and Appligtions, TMH, 2006.

Reference Books:

1. Hoyd & Jin, Digital Fundamentals, Parson Education, 2007.

Websites:
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Department :EEE Programme B.Tech.

Semester FOURTH Category LB

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™

EE110 ELECTRICAL MACHINESILAB - - 3 2 60 40 100

Prerequisite: -

1 The objetive of thecourse is toenable the students to ealize the performance of AC
generators under no loadand loadconditions

Objectives: f The studentget familiarize with the load performance of diferent types of induction

motors and synchronous maors.

1 The course enables the students to uretstand the pedetermination methods for
Outcome: finding the Isses and efficiencies of AC motorand generators.

LIST OEXPERIMENTS

INDCUTION MACHINES

1. Load test on Phase squirrel cage Induction Motor

2. Load test on $hase slip ring Induction Motor

3. No load &Blocked rotor test on phase squirrel cage Inductic
Motor (Performance determination using equivalent circuit a
circle diagram)

4. Load test on 1 phase Induction Motor

5. Load test on 3 phase Induction Generator

6. Study of speed control of Induction Motor

7. Study of Starters in Induction Motor

SYNCHRONOUS MACHINES
8. Load test on dphase Alternator

9. Load test on $hase Alternator

10. Predetermination of voltage regulation of-Bhase Alternator by
EMF, MMF &Potier Triangle Method.

11. Synchronization of-phaseAlternator with bus bars

12.V and inverted V curve of an auto synchronous motor

13. Determination direct axis reactance and quadrature axis reacte
of a salient pole alternator by slip test.

14. Performance Characteristics of Universal Motor

Total contactHours:- .~ Total Tutorials:- _ Total Practical Classes: 45 Total Hours: 45
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Department :EEE Programme B.Tech.

Semester FOURTH Category LB

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™

EE111 ELECTRONICS IlcAB - - 3 2 60 40 100

Prerequisite: -

1 To enable the studentso understand the vot-ampere characteristics of lasic electron
Objectives: devices suchas PN junction diodezener diode, bipdar junction transistor, field effect
transistor, and sliconcontrolled rectifier.

I The studentsacquire knowkdge about the design of biasing circuits of BIT and FET in
order to apply them for redizing any electronic circuits

Outcome: 1 Inaddition, the studentsare introduced with some ofthe applications of these electron

devices

LIST OF EXPERIMENTS

1. Determination of V- characteristics of PNlunction diodeand
Zener diode.

2. Determination of inputand output characteristics of aBIJT inCE
configuration.

3. Determination of inputand outputcharacteristics of aBIT inCB
configuration.

4. [etermination of drain and trans-conductance of a FET.

5. [Btermination of irtrinsic stand-off ratio ofan UJT.

6. Determination of switching characteristics ofa SCR.

7. Determination of switching characteristics of aTRIAC in foward
and reverse modes.

8. [Esign of diodeclippers and clampers.

9. Sudy of half wave and full wave rectifiers with and without
filters.

10. Design of seriesand shunt regulators usingZener diodes.
11.Sudy and design of various transistor biasingcircuits.
12.Sudy of operation of aCRO.

13. Study of operation of DSO

Total contact Hours: .~ Total Tutorials:- .~ Total Practical Classes: 45 Total Hours: 45
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Department : EEE Programme B.TECH

Semester FIFTH Category TB
Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™
EE112 MEASUREMENTS AND 3 1 - 4 40 60 100
INSTRUMENTATION

Prerequisite:

1 The objective of the course is to undrstand the basics of masurement and
instrumentation and to acquire knowedge about cdibration, and different types of
electrical ingruments

9 Also the course irtroduces the working pinciple of various lridges and magnetic

Objectives:
measurements
1 The course failitates the students taanalyze the concepts of dispay devices and to be
aware of transducers.
1 Attheend of thecourse, students will bedmiliar with aclass of mesuring ingruments
Outcome: which will enable the students to identy and choose appropriate ingruments for
specific applications.
UNIT¢ | Introduction to Measurement - Hours: 9

Elements of Generalized measurement system- Methods of masurement- Classitiaion of indruments¢Satic
&Dynamic characteristics of ingruments-Mean, Sandard deviation- Probability of errors-Types of error Acauracy,
Precision, Senstivity, Linearity, Resolution, Hysteresis, Threshold,Input impedance, loading effects.

UNITg Il _ Electrical Measuring Instrumest Hours: 9

Basic effects of electromechanical ingrumentscAmmeter and volmeter¢Moving coilgMoving IroncElectro
dynamo meter and inductiontypecExtension of enge. Wattmeter¢Dynamometer and inductiontype energy
metercinduction typeginstrument transformers. Power fador meter¢ Synchroscope ¢Frequency meter-Digital
voltmeter.

UNITg I - AC Measurement & Magnetic Measurements - Hours:9

Measurement of resistance-Low Medium and Hgh- AC bidgesMaxwell, HyQ & etsgh® for inductance
Desauté Slridge and Shering Bridgefor Capacitanceand Wien@ tridge for measurement of frequency. B-H curve
and hysteresis loop usingdlistic galvanometer, and Loss m@surement using vattmeter method.

UNIT¢ IV - Display and Recording Devices - Hours:9

LED &CD Disgly Dot Matrix Dispdy, 7 Segment Disphy Srip Chart Recorders Sngle point and mutipoint
Recordersg XY Roorders-Magnetic Tape Recorders-Data Loggersg Electromagnetic and Eéctrostatic interference-
Data Acquisition system

UNITg V ~ Transducers - Hours:9

Temperature transducers-RTD, themistor, ThermocoupleDispacement transdwcer-Inductive, capacitive, LVDT,
Pressure tansducer¢Bourdon tube, Bellows¢How transdwerq Electromagnetic flow mneter ¢ Srain gaugesg
Piezoelectric and Hall Effecttransdwcer

Total contact Hours45 .~ Total Tutorials:15 _ Total Practical Classes:  Total contact Hours45
Text Books:
1. AK Sawhney, A course of Eletrical & Hedronics Masuements & Instrumentation, Dhanpat Rai &
sons, 2010.
2. Arun K.Ghosh, Introduction to Measurements and Instrumentation, Prentice Hdihdw private
limited,2007.

Reference Books:

1. ohn P. Bentley, Principles ofMeasurement System, AddisonWesley Longman (pvt.)Ltd., 2000.
2. G.SRangan, G.RSharmaand V.S.VMani, Instrumentation Devices and Systems Tata McGraw Hil, 2000.
3. Kalsi H.SHectronics Instumentation, 2ndedition, TMH, 2004.
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4. JamesW. Delly, William F. Rley, Kennath G.Mc Canell, Instrumenttion for EngineeringMeasurements,
JohnWiley & Sons (p)Ltd., 2003.
5. DV.S Moorthy, Transducers &Instrumenttion, Prentice Hall of India, 2008.
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Department :EEE Programme B.TECH

Semester FIFTH Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™

EE113 TRANSMISSION AND DISTRIBUTI 3 1 - 4 40 60 100

Prerequisite: Electric Circuit Analysis

1 To make the students to uderstand the stricture of electric supgy system and
different types of digribution systems

1 To g@in the knowkdge ofline parameters, skineffed, proximity effect and coronain

Objectives: transmisson lines

1 To study on the election of cables and insdators for speific applications and the
design aspects of rual and townelectrifi cation hemes, H/DCand FACT Sechnology.

I The graduates will be able to design transmission and distribution systems fo
requirements and can predetermine or determine the performance of b
transmission and distribution networks.

Outcome:

UNITG | Distribution Systems - Hours: 9

Sructure of electric powver systemsone Line Dagram-generation, transmisgon and distribution Systems
compaison of disribution systems;radialand ring¢two wire dc, ac sirgle phaseand three phase systems;current
and votage cdculations in disributors with concentrated and Digributed loadsg Kelvin®@ law for the design of
feedersand its imitations.

UNITc Il . Transmission Line Parameters - Hours: 9

Resistance, inductance and capadtance of shgle and three phase transmisgon lines-symmetrical and
unsymmetrica spacinggtranspostion-sinde and doublecircuits-stranded and bunded conductors-application of
self and muual GMD¢Skin and Proximity effect-inductive irterference-Caona-characteristics.

UNITg Il - Performance of Transmisson Lines - Hours:9

Development of equivaknt circuits for stort, medium and long inescefficiency and regulation-Attenuation
constant and phase constant- surge impedance loading ¢power circle diagrams for sending and receiving ends
transmisgon capadty, steady state stabitiy imitgvoltage control of lines-shuntand series compenstion.

UNITc IV Insulators and Cales . Hours:9

Insuktorsctypes and comparisongvoltage digribution in string inslatorgstring efficiency¢Methods of mproving
string efficiency¢Sressand sag cdculationsceffect of wind and iceq supportsat different levelsgstinging chart-
cables; typesccapadtance of cablescinsuation resistance - dielectric stressand grading- dielectric loss thermal
characteristics- cgpadtance of three core cables.

UNITg V - Reent Trendsin Transmission - Hours:9

Design of rural didribution, planningand design of town electrification sshemes;comparison of EH/AC & WDC
systemceconomic digance for HVDCcterminal equipment for HVDC systemsdescription of DC tansnisson
system¢planning-advantages-interconnedion of HVDC & AGystems;Introduction to FACT$echnology

Total contact Hours45 . Total Tutorials:15 . Total Practical Classes: = Total Hours60

Text Books:

1. CL.Wadhwa, Hedrical Power Systems, 5" edition, New Age International (P)Limited, New Delhi, 2006.
2. VK Metha&RohitMetha, Principles of Pover System,SChand, 2005.

Reference Books:

1. SL Uppel, Ekctrical Power, Khanna Publishe's, New Ddhi, 2002.

2. Chekrabarti. A, Soni MI, Gupta PVIext book on pover systemengineering, Dranpat Rai & Co,2008.

3. SN. $gh, Eletric Power Generation, Transmisson& Distribution,Prentice Hall of India, New Hlition, New
Delhi, 2008.

4. Soni, Bhatnagar and Gipta, Eédrical Power, Dhanpat Rai & Sons, New Delhi, 2006.

Websites:
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Department :EEE Programme B.TECH

Semester FIFTH Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™

EE114 ANALOG AND DIGITAL INTEGRA 3 1 - 4 40 60 100

CIRCUITS

Prerequisite:

1 To introduce basicfabrication method of iegrated circuits, features ofvarious dojtal
IC families, the characteristics of g@-amps and the method of analysis and design of

Objectives: variouscircuits usingop-amps

9 Thecourse also aims to teachthe design of electronic circuits usihg PLL and timers.

1 The sudents will becapable to formulate,analyzeand cesign analog and digitalikcuits
Outcome: using gp-amps, imersand PLL for real time applications

UNITG | |CFabrication and Lagic Families - Hours: 9

Monolithic IC technologycplanar process;Bipolar junction transistor¢FET &bricationCMOS tehnology. DIGITAL

ICs. Logic families; DIL, HIL, RIL, TIL, E1, PMOS,C]\/IOS,IZL performance criteria -Comgrison, applications,
advantages.

UNITc II ~ Operational Amplifiers Hours: 9

Introduction to Linear ICg BIT diferential amplifier-Operational amplifier IC 74%Block digram and
Characteristics - Inverting, norinverting and difference amplifier ¢ Adder, Qubtrador, Integrator, Differentiator-
Compaator- Window detedor- Regenerative comparator (Schmitt trigger) - Predsion rectifier- Curent to votage
converter ¢ Voltage tocurrent converter-Log and antilog amplifiers- Instrumertation amplifiers.

UNITg 1Nl - AnalogICApplications Hours:9

Series op-amp regulator ¢ IC volage regulator ¢ Switching regulator ¢ Digital to analog conwvertersg
spedficationscweighted resistor type¢ R-2R lad@r type-Analog to doital converter ¢specifications¢counter
ramp, flash, sucessve approximation, dual slopetypes-Voltage to fequency converter¢Hequency to vdtage
converter¢ Analog mutiplier.

UNIT¢ IV _ Active Filters and Waveform Generator - Hours:9

Frst and oond ader Active filters-Low pass, hijhpass, andpassand band reject filters-Sate variable filter-
Switched capacitor filter¢Waveform generator-RCPhase shift and Wien-bridge oscilitors ¢ Multivibratorsg
triangular and sawtooth wave generator.

UNITg V .~ Phase Loked Loopand Timer - Hours:9

PLLcprinciple-block diegram-phase comparator-VCGlock-in range and capture range- PLL applications. IC5%H5
timer-functional diagram-Astable and Monogable Multivibrators- Schmitt trigger-Missng pulse étector-dual
timer -Appliations.

Total contact Hours45 . Total Tutorials:15 . Total Practical Classes: = Total Hours60

Text Books:

1. Ranakant A. Gayakwad, Op-Ampsand Linear integrated circuits, PHI, 2008.
2.D.Ry Choudiiry, Shail B. Jain, Linear Integrated Cicuits, New Age International (P)Ltd,2010.

Reference Books:

1. Herbert Taub and Donald Schilling, Digital Integrated Elettronics, Tata McGaw Hill Edion, 2008.
2. Rolert. £ Cowhlin and Federick F. Driscoll, Oprational amplifiers and Linear Integrated Circuits, PHI
Learning Pvt. Ltd, 6th edition, 2008.

Websites:
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Department :EEE Programme B.TECH

Semester FIFTH Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM

EE115 ELECTRICAL MACHINE DESIGN 3 1 - 4 40 60 100

Prerequisite:

To Understandbasics of design considerations for rotating and static electrical mach
To Design the single phase and three phase transformers
To Design rotating DC electrical machines
To Design rotating AC electrical machines

Objectives:

= =4 =4 =4

9 The students will bable toknow the design aspects of electrical machines
9 Studies carried out by the students will reveal to design enhanced efficient elec
machines.

Outcome:

UNITG | Introduction - Hours: 9

Principles of DesigrGeneral Design Consideratier&pecification®©f machines Limitations in DesigrElectrical
Engineering materialg conducting, insulating and magnetic materidfecent Trends in Desig@omputer Aided
Design Different Approaches of Computer Aided Design (Flow Chart Methods).

UNITg Il ~ Design ofTransformers Hours: 9

Output Equation of Single Phase and Three Phase Transfoaninow'Space Factay Overall Dimensiong
Design of Core and WindingBesign of Transformer Tank with Cooling Tutis load Current Calculatier
Estimation ol_eakage Reactance.

UNITg I . Design oDC Machines - Hours: 9

Output Equationsg Main Dimensions; Choice of Specific Electric and Magnetic Loadingagnetic Circuits
Calculations / I NIi S NI & - NeRléhFthrok I@i;RBey étand Apparent flustensitiesc Selection of Number o
Polesc Design of Armature Design of Design of Field Systg&bommutator and Brushes.

UNIT¢ IV - Design d Three Phase Irduction Motor - Hours:9

Output equation for induction motog Main Dimensionschoice of specifi'dnadings Air gap length of machine
aSLI NI GAz2y -StatorDesignDesigr of squirtel_cage rotobesign of Wound RoteEstimation of
Leakage Reactanc8hort circuit current.

UNITg V - Designof Synchronous Machines - Hours:9

Output equationsc choice of Electrical and Magnetic LoadirmgBesign of salient pole machinesShort circuit
ratio ¢ cArmature desigrg Short circuit ratio- Estimation of air gap lengtt Design of rotorgDesign of dampe
winding¢Design of turbo alternator.

Total contact Hours45 . Total Tutorialsi5 Total Practical Classes: = Total Hours60

Text Books:
1. AK Sawhney, A. Chkrabarti, A Coursein Hedrical Machine Design, Dhanpat Rai &Company, sikth
edition 2006.
2. VN.Mittal and A.Mittal, Design of Electrical Machines, Sandard Publications and Distributors, Blhi,
2002.

3. &n. SK,Principles of Eletric Machine Design with Compuier Programmes, Qford & IBHPuHishing Co.
Pvt. Ltd., 2001,Reprint2004.

Reference Books:
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Department :EEE Programme B.TECH

Semester  SIXTH Category TA
Course Code | Course Name Hours / Week Credit Maximum Marks

L T P C CA SE TM
EE116 POWER ELECTRONICS 3 1 - 4 40 60 100
Prerequisite: Should have through knowledge and completed the basiarses on electrical circui

analysis and electron devices and circuits

I To introduce power semiconductor devices with emphasis on switching character
safe operating regioand device potection.

Objectives: I To discuss in details the various pmwconversion methods, converter topologie

switching circuit with modes of operation, derive input output relation and evalue

performance along with control strategies and triggerairguits.

1 On successful completion of the coursee studerts shall béamiliar and knowledgeable
on power devices and their application tearious power electronicconverter topologies,
control drategies and applications.

Outcome:

UNIT¢ | Power Semi Corductor Devices - Hours: 9

Power Semiconductor DeviceBower diodes, power transistors, SCRsjac, GTO,Power MOSFETSs, IGBT
Principles of operation and characteristics, ratings, protection and gate drive cinauiten, turnoff methods;
protedion-di/dt, dv/dt, over current, owervoltage; speifications, loses, themal characteristics, ®ries and
parallel operation, triggering circuits.

UNITc Il _ Qontrolled Rectifiers - Hours: 9

Operation and analysis of sigle and three phase retifiers ¢ half and fully controlled Conerters with R, Rland
RLE loads withand without freewheeling diodes; converter and inveter operation ¢ waveforms, gate time
control, output votage, input current, power factor, effect of load and soure inductances. Power factor and
harmonic mprovement methods inconverters. Series converter, twelve pulseconverters, dual conwerter ¢ four-
guadrant operation with andwithout circulatingcurrent.

UNITg I - Choypers - Hours: 9

Principles of hgh power chopper circuits ¢ class A,B, C, Dand Echopper, votage commutated, current
commutated chopper, multi-phase chopper-multi-quadrant operation, principle of ogration of buck, boost
and buck boost egulators; ime ratio control, variable frequency control, duy cycle.

UNITg IV Inverters - Hours: 9

Principles of hgh power V3 and (3 inverters, Modifed McMurray, auto ssquential inverter¢ waveformsat load
and commutating elements; inveters: analysis of thee phase inveter circuits with starand delta loads;control
and moddation techniques: uniplar, bipdar schemes; voltage and frequency control; harmonics stuly.

UNITg V . AGAC Conversion - Hours: 9

AC vdilage controller - Principle of sirgle phaseand three-phase AC volage controller (ONVOH-and phase angle
control Cycloconverters- Principle of shgle phase and three phase cycloconverters circuits, inputand output
performances-different control techniquesand firing pulsegeneration. Appli@tions ¢ regulated power supgy,
UPS sold-state mdor garters, H/DCsystems, eadive power compenstion.

Total contact Hours: 45 ~ TotalTutorials: 15  Total Practical Classes:  Total Hours: 60

Text Books:

1. M.H.RashidPower Hectronics, PHI, New Delhi, 2007.
2. P.S Bimbhra, Power Hectronics, KhannaPublishe's, New Delhi, 2008.

Reference Books:

1. Ned Mohan, M. Unedrland, William P. Rolbins, Power Eletronics Conerters, applications and
design, John Wiley& sons Sngapae, 2001.

2. M.D. Sigh, KB. khanchandani, Power Electronics, Bta McGraw Hill, New Delhi,2007.

3. Cyril W. Lander, Power Electronics, McGraw Hill Book Compay, Sngapore(1993).

4. Williams BW., Power Eletronics [evices, Drivers, Applications and Passve Components, McMian
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Presslid., London, 192.
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Department :EEE

Programme B.Tech.

Semester  FIFTH Category LB
Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE ™
EE117 MEASUREMENTS AND CONT - - 3 2 60 40 100
LAB
Prerequisite: -
9 To enable the studentgo understand the kasics ofcdibration and extension of ange of
different meters
Objectives: f To make the tdents acquire knowedge about the \arious circuit theorems using
P$ICE snulation and control system oriented MATLAB experiments.
9 The course enables the students to know the wking principle of \arious lridges,
Outcome: magnetic and frequency measurements and analyze the concepts of signal converters,
instrumentation ampifier and transducers.
LIST OF EXPERIMENTS
1. Measurement of eledricd parameters using bridges
(resistance, inductance and capacitance).
2. Verification of network theorems (PSPICEmulation and
Practicad method).
3. [Ktension of ange and meters (voltneter and ammeer).
4. Calibration of energy meters (single phase and three phas
5. Measurementson suppy systems {requency, phase and phase
sequence).
6. Measurements on Magnetic system (B-H loop and
Magnetic Losses).
7. Oreration amplifier application (Instrumentation amplifier,
Sgnal converter with grounded and floating loads).
8. Transdwer based experiments (Temperature and
displacement and.DR).
9. [etermination of transfer-function of DC Mchine.
10. \érification of variousexercisesand plats in controlsystem in
MATLABimulation.
Total contact Hours: .~ Total Tutorials:- .~ Total Practical Classes: 45 Total Hours: 45
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Department :EEE Programme B.Tech.

Semester  FIFTH Category LB

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM

EE118 ELECTRONICS HAB - - 3 2 60 40 100

Prerequisite: -

9 To enable the students to dsign and analyze the ogeration of some of the asicanalog
electronic circuits suchas amplifiers, oscittors and muti-vibrators

9 Tointroduce the basic Igic gates and flip-flops whch help them to buid any digital

Objectives: electronic circuits. Further, the studentsare introduced with some of the dijital circuit

applications Ike arithmetic circuits, mutiplexers, de-multiplexers and counters

developed using logic gates and flip flops.

9 At the end of thecourse the studentsre able to buld up any type of analog or dpital
Outcome: electronic circuits.

LIST OF EXPERIMENTS

1. Frequency responsecharaderistics of a sigle ¢age RCcoupled

transistor amplifier.

2. [Esign of transistor based RQphase-shift oillator.

3. [Esign of UJT relaxation oillator.

4. [esign of transistor based astableand monostable mltivibrator.

5. [&sign of transistor based Schmitt trigger.

6. Sudy of bgic gates, \erification of de Morgan laws using bgic

gates, implementation of bsic gtes ushg univesal gates.

7. Sudy and design of adders, subtrators and combination of all
logic circuits using Kmap sinplification.

8. [Esign of multiplexors andde-multiplexors usng lagic gates.

9. Design and testing of R, D, XK (Master-slave configuration) and T
flip-flops using univesal gates.

10. Design of code converters usng lagic gates.

11. Design of 4-bit Up/Dowvn and Mod-10 counter sing Masgr-slave

Total contact Hours: .~ Total Tutorials:- _ Total Practical Classes: 45 Total Hours: 45
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Department :EEE Programme B.TECH

Semester  SIXTH Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

EE119 POWER SYSTEMIALYSIS 3 1 - 4 40 60 100

Prerequisite:

9 To provide students a major ekign experience in power system that pepares them for
engineering pradice

1 To make themable to model the Power System components including eperator,
line/cable, and transformer, shuntlement, and load. Also Formulate the network

Objectives: matrices for the Power Systems, famulate power flow problemsand develop soluion
using Guss, Guss-Sidal, Newton-Raphson and fastdecoupled methods.

1 To aralyze symmetricd and unsymmetrical faults and solve for the dult voltages and
currents forvarious types of faults

9 The graduates will be able to formulate aadalyzesymmetrical and unsymmetric:
faults occurringin power system networks
9 They can estimate thstability of the system on the basis of real time data.

Outcome:

UNIT¢ | Power System Component Modeling Hours: 9

Representation of Power system components ike synchronous mahines, induction mahines, tansfarmers,
transmisson lines, loadsetc, for steady state analysisPer unit Quantities, Impedance and reactance diagram-
Formulation of retwork matrices for the power systems Bus mpedance by building algorithm metho@nd bus
admittance by direct inspection method and singular transformation methiluction techniques onnetwork
matrices fornetwork changes.

UNITg Il . Load Flow Analysis - Hours: 9

Formulation of load flowequationsSolution of smple problemsby considering votage controlled buses, tap
changing transformers, phase shiftcontrol, line flow cdculationsHfect due to rew lines, loadsand votages-

Gauss, @uss-Sidel method, Mewton-Raphsonmethod and Fast Decoupled nrethod for calculating ine woltages

and real andreadive powers.

UNITg I - Symmetrical Components - Hours:9

Definition-Introduction-Review of symmetricad componentsTransformation matrces used in esoluion of
unbalanced volages and currents- Positive, Negative and Zro ssquence networks of pover system components
like synchronous mahines, induction mahines, tansformers, transmisson lines, loads

UNITg IV - 9ymmetrical and Unsymmetrical Fault Analysis - Hours:9

S/mmetrical Faults: Thevey A Y Q diem ani{ &pglications, shortcircuit analysis ¢ Short circuit capacity circuit
breaker selection. Ursymmetrical Faults: Cerivation offault current for LG, LL, LLG slort circuits anddevelopment
of interconnection of segience networks.

UNITqV - Sability Analysis - Hours:9

Definition - Classifiation of Power System Sability ¢ Power angle equatioderivation of Sving equation ¢
solution of Sving Equation using step by step method (Method & Method 2)- Equal Area Criteion (EAQ)
Critical Clearing Anglec Applications of EAC to different case studies.

Total contact Hours45 ~ Total Tutorials:15 .~ Total Practical Classes: .~ Total Hours:60

Text Books:

1. D.P. Kothari and I. J Nagrath, Modern Power System Aralysis, Tata McGraw Hill Publishing Company, New
Dehi, 2006.
2. Hadi Saadat, Powver System Analysis, Second Editon, MdGraw Hill Publishers, 2002.

Reference Books:
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1. Arthur R.Bergen and Vipy Vittal, Power System Aralysis, 3" Kdition, PHI Private Limited, New Dehi, 2001.
2.JohnJ Gainger and SevensonX W. D.,Power System Analysis, McGaw-Hill, 2003.

3. PrabhaKundu, Power System Sability and Contro) 2™ Reprint Editon, Tata McGraw- Hill Publishing Compay
Limited, New Delhi, 2006.

4. T.KNagsarkarand M.S Sukhija, Power System Analysis, Oxford University Press,New Delhi, 2007.

5. JD. Gloer, M. Sarma and T. Qerbye, Power System Analysis and Design, Fourth Ediion, CERAGE ¢
Engineering, 2007.

Websites:
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Department :EEE Programme B.TECH

Semester  SIXTH Category TA

Course Code Course Name Hours / Week Credit Maximum Marks
L T P C CA SE ™

EE120 MICROPROCESSORS AND 3 1 - 4 40 60 100

MICROCONTROLLERS

Prerequisite:

9 To introduce the generalized concepts of furctional blocks mmely registers, ALU,
timing and control andinterfadng of the microprocessor unit (Intel 8085

9 Tointroduce the conceptof interfacing memay and I/O devices and data transfer
techniques

9 To enable the studentsunderstand the fuations of various eripherals ramely
programmable I/O ports, timers, irterrupt controller, keyboard/display interface, serial
communication interface etc which supportefficient operation of the mcroprocessor.

Objectives:

91 At the end of the course te students will beable to krow about the furctions and
operations of the nicroprocessors and microcontrollers and develop assemity code

Outcome: ) : . o
using diferent addressng modedor variousapplicaions

UNITG | Microprocessor Architecture - Hours: 9

8085 Mtroprocessor architedure¢Registers, Arithmetic and logic section, Timing and Control edion and
Interface section-Machine cyclesand bustimingsg Wait statescIntroduction to architecure of Z80 and MG5800
Microprocessas.

UNITg Il . 8085Programming - Hours: 9

Addressng modesCortition flags-Instruction set¢Programming techniquescArithmetic and logic operations on
8/16bitbinary/ BCD numbers, Counter and time delay programscSack and subroutines-Code conversion.
Sftware development systems andassemblers.

UNITc I - Memory I/ OInterfacing and Interrupts - Hours:9

Memory Interfacing-Compatibility between memory and microprocessor unit¢Address spaceq Partitioning of
address space¢iInterfadng input devices. Types of data transfer¢8083nterrupt structure-vedored interrupts ¢
Interfacing data converters.

UNITg IV Programmable Devices and Microprocesor Hours:9
Applications

Sudy of Architecture and programming of ICs:Programmable Peipheral device (8255), Time/ Counter (823),
Programmable keyboard dispay interfaces 8279) - Programmable irterrupt controller (82%) - USART (825.
MicroprocessorAppliations-stepper motor control - temperature control-traffic light control.

UNITg V - 8051Microcontroller - Hours:9

Introduction to Microcontrollers¢ 8051¢ Architecture ¢programming -hardware -Input/Output ports and
circuitssMemory -Counterand Timea's- Seial data Input/ Output-Interrupts-interfacing-keyboard, LCD,ADCand
DAC.

Total contact Hours45 . Total Tutorials:15 - Total Practical Classes:  Total Hours:60

Text Books:

1. Rmesh Gonkar, Microprocessor Architecture, Programming and Appli@tions with the 8085, 5™ Edtion,
Penram International Publishing(India) Pvt.Lid., 2011.

2. Kenneth J Ayala, The8051 Mtro controller Architedure, Programming and Applications

Penram International Publishing(India) Pvt.Ltd., 1996.

Reference Books:

1. M. Senthilkumar, M.Saravanan and S. Jeevanthan, Microprocesors and Microcontrollers Oxford univesity
press, 2010.
2. Kenneth LShort, Microprocessorand Programming Logic, 2" Edition, Prentice Hall, 1997.
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Department : EEE Programme : B . TECH

Semester : FIFTH Category :TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM

EE121 ENERGY ENGINEERING 4 - - 4 40 60 100

Prerequisite:

1 To introduce various energy resouces fight from the conventional energy systems to
upcoming renewable energy systems
1 Thecourse dfers cetails onhydroelectric technology, wind, solarand biamassenergy

Objectives: technologies
1 To enable the students to undestand the mcessty of energy conservation and
management.
9 The graduates will be knowing all the conventional and renewable energy resource
Outcome: their design and analysis for solving the energy crisis of modern world.
UNIT¢ | Erergy Resources Hours: 12

Perspective ofenergy resouces- Forms of Bergy- Worf ReRdigy status- Erergy reserves of India- IndiaQ Bower
Senario- Renewable Ehergy Sources- Erergy parameters- Energy Intensty- Gross Domestic prduct.

UNITc I ~ Cawventional Energy Sources Hours: 12

Cal fired steam thermal power plantg layout, working pinciple Gas turbine pover plantg various opions,
layout, working principle- Nuclear power plants: fiels, niwlear fuel cycle, readors, nulear power plant, and
nuclear waste management.

UNIT¢ I - Hydro and O@an Ehergy Bedric Technologies Hours: 12

Hydro Ekctric plants ¢ Types, energy conversion shemes, pover equation, environmental aspectsg Hydro-
Thermal coadination-Ocean Energy Technology- Power plantlimitations.

UNIT¢ IV - Wind, Solar Energy and DGTechnologies - Hours: 12

Wind turbinetypes and construction¢ wind energy conversion systems- grid connedion- environmental aspects.
Solar energy basics- Solar PV plart- Distributed Generation- Impacts- Benefits.

UNITq V - Energy Conesrvation and Management - Hours: 12

Principle of energy conservation- waste heat recovery ¢Heat Exchanger¢ Economics of energy Consevation-co
generation- Definition and Obgdives of Eergy Management, Erergy Managgement System, Top maagement
support, Erergy poicy purpse, Rolesand responsbilities ofenergy marager.

Total contact Hours: 60 Total Tutorials: . Total Practical Classes: = Total Hours: 60

Text Books:

1. SRao and Dr.B.B. Parulekar, Ehergy Technology, Kranna pub.,3" Edition, 1999.

2. B.H. Khan, Non-conventional Energy Resources, TMH, 2006.

3. Desai. A. V., Ehergy Demand: Analysis, Management and Consevation, Wiley  Estern Limited, 1990.
4.D.P.Kothd, K.C3ngal, Rakesh Ranjan, Renewable Erergy Sourcesand Emeging Technologies, PHI, 2011.

Reference Books:

1. GD.Rai, Non-Conventional Energy Surces, khanna pub.Fourth Ediion, 2002.

2. PRulfrey. D.L, Photo vdtaic Power Generation, Van Nostand Co., 1983.

3. Ablasik, Renewable Energy Sources and their Environment, PHI, 2008.

4. B.Mohanty, RSLu, UV Kishna Mohan Bo, Erergy Audit Management for the Indian Industy,
Diredorate the Institute of harted Acaountants ofindia, New Delhi, 2001.

5. Emyclopediaof Energyc McGraw Hill Publication.

6. Ermrgy Management Handbook,John Wiley & Sons,Wayne C. Tuner.

Websites:
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Department :EEE

Programme B.Tech.

Semester  SIXTH Category LB

Course Code : Course Name

Hours / Week Credit

Maximum Marks

L T P C

CA

SE

™

EER2 ELECTRONICABIII - - 3 2

60

40

100

Prerequisite:

1 To introduce the studentsvarious analog and dgital integrated circuits and their

applications
1 To enable thestudentsaoquire knowledge about the design and development of analog
electronic circuits ke votage regulators, amplifiers, oscilktors, filters and muti
Objectives: vibrators usig appropriate analog ICs
1 Toenable the students to realize the @eration of dgital circuits like counters, code
converters, mliplexers, demultiplexers, encoders, decoders and digital to analog
converters using stiable ICs.
1 At the end of thecourse , the students willdve a strong knovedge in the @sign and
Outcome:

realization ofany type ofanalog/digital electronic circuits.

LIST OF EXPERIMENTS

1. [esign of low and high voltage regulatorsusing IC 723.

2. [esign of inveting, non-inverting amplifiers and votage follower
circuit using OPAMPA41.

3. [Esign of analogue adder and subtiactor using OPAMP741.

4. [Dxsign of analogue integrator and differentiator circuit using
OPAMP741.

5. [&sign of logand antilog amplifier using OPAMP741.

6. [&sign of Wein-bridge oscillator using OPAMP741.

7. [sign of RC phse shift osciitor using OPAMP741.

8. [&sign of filter circuits (I order and Il order) using OPAMP741.

9. [esign of compaator circuits (RVM and SPWW) and Schmitt
trigger circuit using OPAMP741.

10. Digital to analogue converters ushg OPAMP741.

11. Dxsign of Monosiable and Astablemultivibrator usinglC555.

12. [esign of ring counter andJohnsoncounters.

13. [esign of shift registers.

14. Sudy of Encoders and decoders.

Total contact Hours:

- Total Tutorials:- .~ Total Practical Classes: 45

Total Hours: 45
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Department :EEE Programme B.Tech.

Semester

SIXTH Category LB

Course Code

CourseName Hours / Week Credit

Maximum Marks

L T P C

CA SE

™

EE123

MICROPROCESSCGRD - - 3 2
MICROCONTROLLHERS

60 40

100

Prerequisite:

Objectives:

1 To equip the students with ajood knowkdge on Meroprocessor and microcontroller

programming and their applications

1 To ntroduce the concepts of interfadng, auxiliary units to the mcroprocessor and

microcontrolles

Outcome:

1 The course enables the stalents to incaporate these concepts irto their electronic
designs, where control can be achieved via a nicroprocessor or microcontroller

implementation

1 By the end of the course, the students will beable to write the assanbly language

programsin 8085 nicroprocessor and 8051 microcontroll@nd execute them

LIST OF EXPERIMENTS

I: 8085 Microprocessabased experiments:

1.8/16 bitarithmetic ogerations (Binary and BCD)

2. Blockoperation using poiters with and without overlap
3. Generation oferies

4. Message Disphy (Moving &Hashng).

5. Dojtal clock Smulation usingcounters/interrupts.

II. 8051 Microcontroller based experiments:
6. Arithmetic operations

7. Code conversions

8. Array operations (searching, sorting)

llI: Interfacing experiments (8085/8051 based):
9. Traffic light interface.
10. Key-board/ Display Interface.

11. ADC/DAC inteface-generation of Triangular wave and stir case wave.

12. Stepper motor interface

Total contact Hours: .~ Total Tutorials:- .~ Total Practical Classes: 45

Total Hours: 45
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Department :EEE

Programme B.Tech.

Semester

SIXH

Category LB

Course Code

Course Name

Hours / Week Credit

Maximum Marks

L T P C

CA

SE

™

EE124

POWEHRELECTRONICS LAB - - 3 2

60

40

100

Prerequisite:

Should have through knowledge and had attended the basic courses on electrical ¢

analysis, electron devices & circuits and the power electronics

Objectives:

1 To conduct experiments and uecstand the trigger circuits as applied to various
power converters, verify the opration and control of &rious power converters as

applied to aedc, dedc, acac, deac power conversion and sonagplication.

Outcome:

1 Trained to model and simulate the various pwonverters and firing pulse generatior
Their operations, design philosophies and applications are vetiffieigh simulation

and experiments.

© o N O~ LDNE

[EEN
o

11.
12.
13.

LIST OF EXPERIMENTS

POWER CONVERHERS

Switching characteristics of MOSFET and IGBT

SCR Triggering circuits (using RC/ UJT/Counters etc)

Single phase Converters (Semi/Full Converters)

Threephase converter circuitéSemi/Full Converters)

Forced commutation circuits

DCDC converters (Single/Multiple quadrant/Class B)

AC Voltage controllers (Single/Three Phase)

PWM inverter (Single/Three Phase)

Square Wave Inverters (VSI with 120°/180° Mode or LCI
Series/Paallel)

. Cycloconverters

APPLIATIONS

Study on ZVS and ZCS Operation
Study on speed control concepts in AC/DC motors
Study on witched mode power supplies

Total contact Hours: .~ Total Tutorials:- _ Total Practical Classes: 45

Total Hours: 45
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Department :EEE Programme B.TECH

Semester : SIXTH Category PR

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™M

HS102 GENERLPROACIEN® - - 3 1 100 - 100

Prerequisite:

1 The need to makeyoung graduates éemployable¢ has kecome all the mare important
especially in the wake of loaning manpower crisis that isoften highlighted by media
reports, and dignal employment ratio

1 Taking irto consiceration the & @ployabilityé factor this course has been designed to
makethe studentsihguistically proficient by honing heir language skils.

Objectives:

1 The students will beapableto get the knowledge ommportance of communication, soft
Outcome: skils, mportance of speking, etiquette, and verbal and numerical aptitude.

A ARTOF OMMUNICATION

Verbal and Nan-verbal Communication¢Barriers to Communication¢importance of Body
Language ¢ Bfective ListeningcFealbad

A INTRODUCATON TOSOFTXKILLS

Attitude ¢ Slf-Conficence ¢ Leadership Qualities ¢ Emotional Quotient; Hfective Time
Management killsq Surviving Sress; Overcoming Falureg Professonal Ethics
Interpersonal ills

A WRTING

Importance of WritinggWritten VsSpoken LanguagecFormal and informal Syles of
writing¢Resources for improving witingg Grammar and Usge ¢ Vocabulary Building ¢
SWOTanalysis

A SPBKINGFRACTICE

Dialogue ¢ Telephone Etigiette ¢ Public Soeaking ¢ Debate ¢ Informal Disassonsg
Presentations

A APTTUDE

Verbal -nonverbal
Numerical aptitude

Total contact Hours: _ Total Tutorials: ~ Total Practical Classes: 45 Total Hours:45

Text Books:

Reference Books:

Websites:
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Department :EEE Programme B.TECH

Semester SEVENTH Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™

EE125 POWER SYSTEM OPERATKND 3 1 - 4 40 60 100

CONTROL

Prerequisite:

9 To introduce the seaurity aspects of the powr system, kasic stricture of power system operation
and control, load brecasting and unit commitment, adive paver control, dispath schedule,
voltage control, generation and absorption ofreadive power

Objectives: 1 To enable he students to solve theeconomic load dispath problems, unarstand the

fundamentals of excitation system, generation and absarption of readive power and votage

control methods

9 The graduates will be able tmalyzeand control the A= and @V loop disturbances and can sol
Outcome: power system planning issues in modern power system operation and control

UNIT¢g | Searity Concepts Hours: 9

Power system <scurity- Fadors affecing system saurity- Different operating states of power Systemsenergy control
centers and its functions Necessty for regulation of system frequency and votage- Power systems control poblems; PF
and QV control gructure-SCADA systems.

UNIT¢ I . Load Foecast and Unit commitment Hours: 9

Load and load duation curves; Load forecasting, components ofsystem load classifcation of Base load, érecasting of the
base load by method of least squae fit-Introduction to unit commitments constraints on unit commitment, unit
commitment using piority list methodand dynamic pragramming method. Int.roduction to Profit based Unit commitment

UNITc llI _ Adtive Power Control Hours: 9

Power control mechanism of indvidual mahine- mathematical model of sped governing Mechanism- speed load
characteristics of governing mechanism-Regulation of two generator sin grallel- Division of pwer system irto control
areas-LFCcontrol of a sigle area; staticand dynamic analysis of urtontrolled system proportional plus inegral control of a
single area- LFC control of two area system -uncontrolled case, static and dynamic responseTie Ine with frequency bias
control of two area.

UNITg IV - Digpatch Schedule - Hours: 9

Incremental cost curve- co-ordination equations with loses reglected- solution by iteration- co-ordination equations with
loss inclugd (No derivation of By, co-efficient) soluion of co- ordination equations usingB,,, co-efficient by iteration
method, Base pointand participation factors. Emission dispatcly Combined Economic and EmissiDispatch Price
balance penalty factefEmission constrained economic dispatch.

UNITg V - Vottage Cotrol - Hours: 9

Fundamental characteristics of excitation system; Block diagram model of exciter system-Generation and absorption of
readive power-methods of wltage control-static shunt cgpacitor/inductor VAR compenstor- tap changing transformer;
comparisons of diferent types ofcompensting equipment for transmisson systens.

Total contact Hours: 45 Total Tutorials: 15  Total Practical Classes:  Total Hours:60

Text Books:

1. Olld. Hgerad, Electric Erergy System Theory and Introduction, Tata McGaw Hill Publshingcompany, New Dehi, 2
Edition, 2004.
2. Allenl Wood, Bruce F. Wollenbarg, Power Generation, operation and control, 2" Edition,John Wiley and sons, R08.

Reference Books:

1. D.PKothaiand I.J Nagrath, Modern Power System Aralysis, Tata McGraw Hill PubishingGompany Ltd., 2003.

2. PrabhaKundu, Power System Sability and Control, Tata McGaw Hill Publishing Company Ltd., 2006.

3. AK Mahalanabis, D.P.Kothari & Sl. Ahson,Computer Aided Power System Aralysis and Control, Tata McGraw Hill
PublishingGompany, New Ddhi, 1990.

4. P.SR. Muthy, Operation and Cortrol in Power Systems BSPublications, 2005.

Websites:
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Department: EEE Programme B.TECH

Semester SEVENTH Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™

EE126 PROTECTION AND SWITCHGEAFR 3 1 - 4 40 60 100

Prerequisite:

9 To introduce the paver system potection and the waking of elays
1 Toenable the students to unerstand the types of relays that are application specific,
design of protection equipment for each power system component lkased on the

Objectives: ) . .
performance metrics ke generator capability curve and fault cdculations, stuly the
types ofcircuit breakers and fuses and heir construction.
1 The graduates will be able to formulate design amdalyze any power system
Outcome: protection network for practical requirements.
UNIT¢ | Introduction and General Philosophies - Hours: 9

Basic objetives of System Protedion¢Esential Qualities and Ogerating Principles of the RlaycClassifiation
and Performance of Relays¢Torque Egation¢RXDiagram¢ Phasors and Polarity¢ Relay Input Sourcesc Relay
Margin¢Blackout Case Sudy- Introduction to Numeric relays.

UNITc Il . Relay Fundamentals and Characteristics Hours: 9

Differential Principle- Over current¢ Back up Relay- Directional Ssheme- Distance Relaysc Impedance, Readance
and MhoUnder frequency and Negative squence Relays- Microprocesor Appli@tions and Substation
Automation; Zones of Protedction. Satic relay circuits usinganalog and digital ICs for oer current, differential,
generator field los, under frequency, digance, impedance and reverse power relays.

UNIT¢ Il - Camponents Protection Hours:9

Generator Capability Qirveg Short circuit Galculations; Ground fault and unkalanced current Protection¢Ower
excitation and Abnamal Frequency Protection-FHeld windingProtediong Loss ofSynchronisngMotor Protedion;
Transformer ProteciongDifferential ,Inrush and Over Curent; Bus zone Protedion; Protection of Transmisson
Lines; Rlay coordination of a ample system¢ Corcept of Wide Area Monitoringand Protection.

UNIT¢ IV - Design Aspectsof drcuit Breakers - Hours:9

Basic consicerations for the asign-Arcing Phenomenaand Arc Quenching; Properties of Ac and Interruption
theories Circuit Breaker RatingcRRRMCurent chopping and Gipacitive current breakingcDuties of Switch
Gear¢Testing of Cicuit Breakers- Recent Developments in Cicuit Breaker Design and its Ogeration.

UNITg V .~ Creuit Breakers - Hours:9

Constriction and Ogerating Principles -Oil Circuit Breakers-Air Blast Circuit Breakers ¢ Vacuum Cicuit Breakerg
S+ Circuit Breakers- DC Ciwit BreakersgFuse Chracteristicsg¢ Operation of HR@nd Photovoltaic fuses

Total contact Hours45 ~ Total Tutorials:15 . Total Practical Classes: = Total Hours:60

Text Books:

1. Blackburn J Lewis, Protedive Relaying: Principlesand Applcations Third Editon, CRC Press, Nw York,
2006.

2. B. Ravindranath and N.Chander, Power SystemsProtedion and Swvitchgear, ohn Wiley & Sons @sia)Pvt Ltd.,
New Edition, 1988.

Reference Books:

1. Sanley H.Horowitz and Arun G.Phadke, Power System Relaying, 2" Ediion, John Wiley & SonsInc. 1995.

2. Dorald Reimert, Protective Redying for Power Generation Systems, Bylor &Fancis, New York, 2006.

3. Qunil S Rao, Switchgear Protecion and Power Systems: Theory, Practice & Solved Problems, Khanna
Publishers, New Delhi, 2007.

4. Y.GPaithankar and SR Shide, Fundamentals of Power System Protection, PHI Limited, 2004.

5. Van CWarrington, Protedive RelaysgTheir Theory and Practice, vol. | ,Clamp man & Hall Ltd., London, 1969.
6. T.SMadhavaRao, Power System Protedion¢Satic Relays, Tata McGraw Hill, New Delhi, 1984.
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Department :EEE Programme B.Tech.

Semester SEVENTH Category LB
Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M
EE127 POWER SYSTEM LAB - - 3 2 60 40 100
Prerequisite: -
1 To enable the students toacquire knowledge onhie programming and simulation of
Objectives: power systems singcomputer padages
1 At the end of the course, students will beable to develop computer programs for
computation of power system components in pr units, formulation of the bus
Outcome: admittance and impedance matrices, load dispath, load flow, shortcircuit and transient
stability studes.
LIST OF EXPERIMENTS
1. Compuation of Power System Components inPer Units.
2. Formulation of the bus admittance matrix by Direct inspection and
Sngular transformation method.
3. Formation of bustinpedance matrix by Building agorithm method
4. load How study by Gauss; Seidel method
5. Load How study by Newton¢ Raphson nethod
6. Load How study by Fast decoupled nethod.
7. Symmetrical compaments for diferent case studes.
8. Short circuit studes for symmetrical and ursymmetricd (LLLG,LLG)
fault studies.
9. Nunrericd Integration of Swing equation.
10.The Eqal-Area Criterion.
11. EEonomic/Optimal Load Disgtch.
12 load Frequency Control.
Total contact Hours: . Total Tutorials:- .~ Total Practical Classes: 45 Total Hours: 45
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Department :EEE Programme B.TECH

Semester SEVENTH Category PR

Course Code

Hours / Week Credit Maximum Marks

Course Name LT P C CA | SE | T™

EE128

PROJECT WORK (PHASE 1) - - 3 2 60 40 100

Prerequisite:

Objectives:

1 Toenable the students to wok inconvenient group of not more than four memeérs ina
group on a project involving analytical, experimental, design combination of these
related to one or moreareas of Eletrical & Eletronics Egineering

Outcome:

9 At the end of the course, the students will be able to moaletl do simulation of any
research areaand experimentally verify the smulation resuks in the tardware lab

The objective of the first phase of the project is primadgdicated to identify the problem tc
be addressed in consultation with the project supervisor, leading subsequentl
mathematical formulation of the problem after completing an intensive literature sur
Once the problem is identified and formulatedhet project team would search/examine f
various methodologies reported in literature for solving the problem and boil down to
single approach that is optimal as well as computationally less expensive. After comy
this procedure, in first phase,rg@liminary works towards solving the problem would
attempted. This phase would include learning software (programming languages/tool b
and simulation packages (for simulating the circuits) that would help the team to solv
problem in the seconghase. If the project involves hardware development, it is expec
that the team would complete the simulation studies of the problem taken up in this p
itself. In addition to theoretical/technical conception of the project work, effect
presentatbn skills and group dynamics will be tested in the process by a review comn
composed of the faculty members of the department. In the sequel, the committee men
will suggest tasks to be accomplished in the next phase

Total contact Hours: . Total Tutorials: . Total Practical Classe#t5 = Total Hours45

Websites:
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Department :EEE Programme B.TECH

Semester SEVENTH Category PR
Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™
EE129 PROFESSIONAL ETHICS - - 3 1 100 - 100
PRACTICE
Prerequisite:
1 To understand the concepts of ethics and moral
1 To understand ethical problems and analyze them
Objectives: 1 To learn about the moral dilemmas and framework for solving them
1 To learmabout the theories of moral development
1 To study various ethical theories and undertake case studies
1 Knowledgeable in ethical and moral principles
9 Ability to understand the ethical problems and analyze them
Outcome: 1 Knowledge and skills to confromtoral issues and dilemmas
1 Knowledgeable in major ethical theories
1 Ability to apply the ethical theories to resolve moral issues
The course shouldcover the following topics by way of Seminas, Expert Ledures
and Assigimernts.
Professiorg Moralsc¢ Ethics and Morat Professional EthiasEthics and Science.
Types of Ethics Normative Ethics, Met&thics and Applied Ethics.
Ethical problems and analygj€ngineering EthiasMicro-Ethics, MacreEthics .
Ethical analysig Normative Inquiry, Conceptual Inquiry and Factual InggiGase Study.
Moral Dilemmag; definition ¢ examples of moral dilemmasmethodology for resolving moral
dilemmas.
Y2KE 0 SNBQ& G KS2NEcI2ST yY 20Nil¢ (REAR SSErHridgQané EnRig NB
Consensus and Controversyuthority and Autonomy, Multiple Motivesg Safety in
Engineering.
Ethical Theorieg Virtue Ethics: Aristotle and Maclintyre, Utilitarian Ethics: Act Utilitarian and
Utilitarian, Duty Ethicsrad Rights EthicsCase Study.
Engineering as Social Experimentation.
Total contact Hours: _ Total Tutorials: . Total Practical Classes: 45 Total Hours: 45
TextBooks:

1. MikeW. Martin and RolandXhinzinger, Ethcs inEngineering, Tata McGraw-Hill, 2003

Reference Books:

1. Charles B. Fleddermartmgineering Ethics, Pearson Prentice Hall, New Jersey, 2004.
2. Charles E. Harris, Michael Sitdhard and Michael J. RabinEngineeing Ethics¢ Concepts and Case
Thompson Wadsworth, A DivisionTiomson Learning Inc., United States, 2000
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Department :EEE Programme B.TECH

Semester EIGHTH Category LB
Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M
EE130 COMPREHENSIVE TEST AND-\ - - 3 1 60 40 100
VOCE
Prerequisite:
1 The objective of comprehensive test sstudy and understand the subjects on all are
Objectives: of Ekctrical &Electronics Hgineering
On successful completion of the course, students will be able to:
Outcome: 1 Have the ability to attend any kind aptitude examination for future settlement
1 Problem solving ability will be gained by the students
The objective of the comprehensive vivace is to test the fundamental knowledge of th
students in the domain a$tudy. The students will be tested on theoretical as well as pract
knowledge imbibed over the past semesters on the discipline of Electrical and Elect
Engineering. The students will be tested on their analytical ability by posing them an @t
problem. The reasoning skill sets of the student will be examined by questioning them on s
modeling, circuit troubleshooting, fault identification, fault classification from study of sys
behavior/characteristics etc. A small presentation may bagit from each student on any
latest happenings in the field of study
Total contact Hours: . Total Tutorials: - Total Practical Classes: 45 Total Hours: 45
Websites:
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Department :EEE Programme B.TECH

Semester EIGHTH Category PR

Course Code

Hours / Week Credit Maximum Marks
L T P C CA SE ™

Course Name

EE131

PROJECT WORK (PHASE | - - 9 6 60 40 100

Prerequisite:

Objectives:

1 The objetive of the pojects is toenable the students to wik in convenient group of
not more than four merhers in a goup on aprojec involving analyticd, experimental,
design combination of these elated to one or moreareas of Eletrical& Eletronics
Engineering.

Outcome:

9 At the end of the coursethe students will be able to work iany field ofHectrical
&Elkctronics Egineering with analyticd, experimental, design combination of these
related to one or moreareas.

In this phase, the team would solve the problem taken up for study. Harddewelopment
would be completed in this phase, and the hardware results will be compared with
simulation results completed in the first phase to validate the effectiveness of the develope
up. Necessary inferences have to be drawn from the studiesed out and the same should b
presented before the committee members. If the project involves intensive analytical proce
the analysis has to be completed and suitable comparison to existing methodologies repor
literature should be done to Viaate the correctness as well as effectiveness of the wc
Rigorous review by the committee will be carried out in the process to ascertain whethe
work qualifies as a suitable project at the graduate level. Each team is expected to presen
woNJ +d blFOA2Y I EkLYGSNYlFGA2YIE O2yFSNByYyOS
has come out with novel contribution will be encouraged to publish their work in any refe
journals.

Total contact Hours: . Total Tutorials: . Total PracticaClasses:135 @ Total Hours:135

Websites:
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Department :EEE Programme B.Tech

Semester Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

EEPO1 RENEWAE ENEGRY OURCES 4 - - 4 40 60 100

Prerequisite:

o 1 To make thestudentslearn about the concept of various renewable energy souces and
Objectives: instigate knowledge on the poduction strategies ofrenewable energy soures.

1 The students will be able to formulate, design aamhlyzeany distribution generatior
system using renewable energy resources like solar, wind, biogas and geothermal
generation.

Outcome:

UNITC | General Hours: 12

Conentional and nan-conventional souices of energy- Erergy reserves in India. Limitations of Conentional
sources ofenergy-Energy efficiency-Energy conservation-Dispersed Generation.

UNITc I . Solar Erergy and Applications Hours: 12

Solar radiation-Principles of solatenergy collection-Types ofcollector¢Claracteristicsand
Principles of dfferent types of collectors and their efficiencies, Solar Errgy applicaionswater heaters, air
heaters, solarcooling; solar drying and power generation -solar tower concept (solar plam) -solar pump.

UNITg Il - Wind Enegy - Hours:12

Erergy from the windGeneral theory of wind mlls- Types of wind nills-performance of wind m&hineswind
power-efficiency. Merits and Limitations ofWind energy system-Modes of wind powr generation.

UNITC IV - Oceané& Tidal Enegy - Hours:12

Ocean and Tidalenergy conversion-working grinciple of OEC-Anderson closedcycle OTEC System - Application
of Merits and @merits of aean energy technologies. Tidesspring tde, neap tide, daily and morthly variation,
Tidal range, TidalPower-Types of fidal power plants, single basin& double lasin schemes, main equirements in
tidal power plants,energy stolage, prospeds of tidal power.

UNITg V - Bio-Energy - Hours:12

Erergy from Bio-massBiogas plants arious types- Industrial wastes-Municipal waste- Burning plants Erergy
from the Agricultural wastes Appliceations.

Total contact Hours: 60 . Total Tutorials: . Total Practical Classes:  Total Hours: 60

Text Books:

1. D .P .Kothig K .CSngal, Rakesh Ranjan, Rnewable Erergy Sources and Emeging
Technologies, I, 2011.

Reference Books:

1. SA.Abbasiand N.Abbasi, Renewable Erergy Sourcesand Their Envionmental Impact, PHI, 2001.
2. SP. Sukhatme, Solar Erergy: (Prirciples of themal collection and storageg, Tata

Mc Graw HillPublishe's, Fourth PrintFebruary1989.

3. GD. RaiSolar Ehergy Utilization, KhannaPublishers Second revised edition, 1984.

Websites:
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Department :EEE Programme B.Tech

Semester Category TB

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

EEPO2 RUZZY AND NEBRALSYSBEVS 4 - - 4 40 60 100

Prerequisite:

9 To ntroduce the fundamental concepts of Fuzzy st theory, Fuzzy inference
mechanismsand defuzzfication concepts
9 To introduce neural learning types suchas supervised learning and unsugrvised

Objectives: _
learning
1 To solvesome aesign examples for fuzy and neural based applications
1 The graduates will be knowing the importancefotzy sets and fuzzy inference fc
Outcome: solving pradtal problems with uncertainity
1 They can design fuzzy and neuro systems for real time applications.
UNIT¢ | Introduction Hours: 12

Conentional sets verses fuzy sets ¢ Basicconcepts and definitions. Qoeration in fuzy sets¢ NOT, AND and OR
operators. Conexity of fuzy <stslamda acts on fuzy <ts. Memtlership furctions -typeQ &hoice and
membership \alue assignment methods.

UNITc Il . Fuzzy Logic Hours: 12

Fuzzy relationscequivalence and tderance- Fuzzy if then rdesg types. Rule bsed modelg Mamdani and TK
models. Fuzzy to grisp conversiong, defuzzfication types.

UNIT¢ Il - Neural Networks Hours: 12

Fuzzy control systems; Smple and general controllersg applicationsIntroduction to reural networkg single and
multi-input neurons. Tansfer function-network architecure.

UNITC IV - Neural Architecture and Algorithm Hours: 12

Perception architecure-learning ruleclimitations-linear seperabilitycmultiliayer perception- Badk propagation
algorithmg advantages, dawbacks and applications.

UNITg V _ Applications Hours: 12

Brief theory of bidirectional assocative memaies and Adaptive resonance theory- Neuro-fuzzy systems;
Application of reural and fuzy systemto electrical Ergineering.

Total contact Hours: 60 . Total Tutorials: . Total Practical Classes: = Total Hours: 60

Text Books:

Reference Books:

1. Timohy. J Roe, Fuzz logic with Ehgineering applicaions,McGraw Hill1999.
2. Hagen, Demuth and Beale, Neural Network design, Thompsorearning, 2002.
3. Jhn ¥n, Rea Llangani, Fuzzy logic, PearsorEdwcaion, 1999.

Websites:
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Department :EEE Programme B.Tech

Semester Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

EEPO3 UTLZATION OF ELECTRAICENERY 4 - - 4 40 60 100

Prerequisite:

1 To provide students a &sic unckrstanding of ilumination, type of Ighting £hemesand
lamps

o 1 To enable the students toaoquire knowedge about different types of heating and

Objectives: welding and to understand the waking principle of \arious electrical drives and their
control

1 To enablehe students toanalyse electric traction andhe electrolytic process

I The graduates will be able tbesign illumination systems for domestic, commercial a
industrial environment

Outcome: 9 They can design drive systems for DC and AC traction systems
1 Attheend of thecourse, the students will bable to knowabout the proper utilization
of electrical energy
UNITG | Illumination Hours: 12

Production of ight¢Determination of MHCRand MSCP¢ Polar curves of diferent types of sources¢Roussau's
constructiongLighting shemes and cdculations;Fadory lightinggHood lightingg Electric lamps; Gaseous
discharge ¢ High pressureand low pressure

UNITc II . Ekectric Heating And Welding - Hours: 12

Resistance, Inductance and Arc furnaces¢Constuction and fields of application¢Losses in ocen and efficiency-
High frequency-Dieledric heating¢Characeristics of carbon and metallic arc weldingg butt weldingcspot
welding.

UNIT¢ Il - Ekectric Drives and Qntrol - Hours:12

Group divegIndividual drivecselection of motorsgstarting and running charaderisticsgRunningcharacteristics
Mechanical features of electric motorscDrives for diferent industial applicationsChoice of dves; power
requirement caculation¢ power fador improvement.

UNIT¢ IV .~ Ekectric Traction - Hours:12

Traction systemgSpeed time charaderistics¢Series and parallel control of D.C mtors-Open circuited, shuntand
bridge transtions¢Tradive effort calculationcElectric brakingg Tramways and trolleybus;A.C tration and recent
trend in Metro rails .

UNITg V _ Electrolytic Processes - Hours:12

Electrolysis ¢ polarization factor ¢ preparation wak for Eletro plating ¢ Tanks and other equipmentsg
Calculation of energy requirements¢Methods ofcharging and mainterance¢Ni- iron and Nicadmium hatteries-
Componentsand matrials¢Capadty rating of batteries. Errgy Audiingg Erergy Consrvation techniquesfor
domesticand industrialapplicaions.

Total contact Hours60 .~ Total Tutorials: . Total Practical Classes: = Total Hours: 60

Text Books:

1. Uppl. SL, Eéctric Pover, Klanna Publishe's,2002.
2. Clakrabarti.A, Soni M. ., GuptaP. V, Textbook on Power System Engineering, Dhanpat Rai
&Co, 2008.

Reference Books:

1. NV. Suryanarayanan, Utilization of Eédric Paver, Wiley Eastern Ltd., 2001.
2. G.CGarg, Utilization of Electric Power and Eéctric Traction, Klanna Publishers, 2006.

76



Department :EEE Programme B.Tech

Semester Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

EEPO4 POWER QUALITY 4 - - 4 40 60 100

Prerequisite:

1 To study the production of voltages sags, oveltages and harmonics and metho
of control.

Objectives: 1 To study various methods of power quality monitoring.
9 At the end of the course , the students will be able to get the knowledge about vo
Outcome: sag ,swellharmonic c¢ontrol and diagnostic techniquedfor various power quality
problems
UNIT¢ | Introduction to Power Quality Hours: 12

Terms and definitions: Overloadingunder voltage- over voltage. Concepts of transientsshort duration
variations such as interruptionlong duration variatiorsuch as sustained interruption. Sags and sweltdtage
sag- voltage swell voltage imbalance voltage fluctuation power frequency variations. International standarc
of power quality. Computer Business Equipment Manufacturers Associations (CBEWA) ¢

UNITc II . Voltage Sagsrad Interruptions Hours: 12

Sources of sags and interruption§ A G A Yl GAy 3 @2€ GF3S &l 3 LIS NF 2 Widlysis
and calculation of various faulted condition. Voltage sag due to induction nspéoting. Estimation of the sa
severity - mitigation of voltage sags, active series compensators. Static transfer switches and fast t
switches.

UNIT¢ Il - Over Voltages Hours: 12

Sources of over voltage€apacitor switching lightning- ferro resonance. Mitigation of voltage swellsurge
arresters- low pass filters power conditioners. Lightning protectianshielding- line arresters protection of
transformers and cables. An introduction to computer analysis tools for transients, PAGGCAMaP.

UNIT¢ IV ~ Harmonics Hours: 12

Harmonic sources from commercial and industrial loads, locating harmonic sources. Power system respon
characteristics Harmonics Vs transients. Effect of harmonibarmonic distortion voltage and current
distortion - harmonic indices inter harmonics; resonance. Harmonic distortion evaluatiedevices for
controlling harmonic distortion passive and active filters. IEEE and IEC standards.

UNITg V - Power Quality Monitoring Hours: 12

Monitoring considerations monitoring and diagnostic techniques for various power quality problemsdeling
of power quality (harmonics and voltage sag) problems by mathematical simulatiorr fmeer line disturbance
analyzerg quality measurement egjpment- spectrum analyzerflicker meters- disturbance analyzer.
Applications of expert systems for power quality monitoring.

Total contact Hours: 60 .~ Total Tutorials: . Total Practical Classes: = Total Hours: 60

Text Books:

1. Roger. C. Dugan, Mark. McGranaghamSurya Santoso, H.Wayne Bedfgctrical Power Systems Qualit
McGraw Hill,2003.(For Chapters1,2,3, 4 and 5)

Reference Books:

1. G.T.Heydt, Electric Power Quality,”?Edition.(West Lafayette, IN, Stars in a Circle Publications, 1994)
Chapter 1, 2, 3 and 5)

2. J. Arillaga, N.R. Watson, S. Chen, Power System Quality Asses¢éN@mtYork: Wiley, 1999). (For Chapter
2,3,4andb)

Websites:
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Semester Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

EEPO5 FACTS CONTROERS 4 - - 4 40 60 100

Prerequisite:

1 To aid the students to stdy the basics of eal and reactive conventional compenstors,
understand the concept of flexible ACtransmisgon systemsand the assocated problems
and review the static @vices for ®riesand shuntcontrol

Objectives: 1 The course offers the stuly on the oration of controllers for enhancing the

transmisson capability and the ogeration, control and application of diferent FACTS

devices andcustom power devices.

1 The graduates can able to formulate, design andlyzeany flexible AC transmissio
controller for real and reactive power compensation in modern power syst
operation and control.

Outcome:

UNIT¢ I Conpensators Hours: 12

Introduction to FACTSontrollers¢ Reacive power control-Readive power, uncompensted Transnisdgon line,
reactive power compersation¢ Principles of conventional readive power compenstors-Synchronous
condensers, saturated reador, phase angle regulator and other controllers.

UNITg Il ~ Thyristor Controlled Shunt Compensator - Hours: 12

Objedive of shuntcompensatior;Principle and operating characteristics of hyristor Controled Reador(TAR)G
Thyristor Switched Gypadtor (TS, Satic VAR Compensatas (SVE&BVCcontrol systemcS/C vdlage regulator
modek Transfer function and dynamic performance of SYQ;Transient stabiliy enhancement and power oscilbtion
damping, mitigation of sub- synchronous resonance

UNIT¢ Il - Thyristor Cantrolled Series Gmpensator (TCE) - Hours:12

Series compenstiong Principles of operation of T@C;Capability characteristics of TGO Modeling of TG
TCCcontrol systemg enhancement of system dampingg mitigation of subsynchronous esonance.

UNITg IV - Vsc Basd Shunt and Seres Canpensator Hours:12

Satic Synchronous ©Gmpensator (STACM)- Principle of goeration- VI Claraderistics-Harmonic peformance
(Seady state malel¢ SR nitigation-Satic Synchronous Series Compenator(SSE)Principle of goeration and
charaderistics of SS8¢control range and VA atinggcgpability to provide real power compensationgimmunity
to sub-synchronous resonance ¢control sckeme for SS&.

UNITq V _ Unified Power How Cantroller - Hours:12

Basic gerating principlescconventional transmisgon control capability of UFFCC Independent Real and readive
power flow control¢ control scheme for URFCE Basiccontrol system for Pand Qcontrol ¢ dynamic performance

Total contact Hours60 .~ Total Tutorials: . Total Practical Classes:  Total Hours: 60

Text Books:

1. MNrain G.Hingorani and Laszlo Gyugyi, Understanding FACT Soncepts and technology of
Flexible AC tansmisson systems Ediion2001|EEE powver Ehgineering soogty Sponsor,
IEEE pess, 2001.

2.  R.Mohan Mathurand Rajiv K.\&rma, Thyristor-Based FACTS Cortlers for Eletrical Transmisson Systems,
Edition February 2002 JEEEpess-JohnWiley and Sons pubicaions, 2002.

Reference Books:

1. Vijay KSod, HYDCand FACTS Contreit: Appliation of Satic Gonverters in pover Systems IEEHPower
Hectronics and Power Systems gries, Kluver Academic publshe's, Boston, Frst edition January2004.

2. Timohy John Estham Miler, Reactive paver control in Eletric Systems, John Wiley and sons, Nw York,

1982.

3. Yong Ha Songand Alan T Johns,Hexible AC Tansnisson System (FACT), IEEEPower Engineering Seies-
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IEEE pess, 1999.

4. K.RPadiyar, HYDC Power Transmnisgon Systems Technology and System Interadtions, New Age International

(p) Limited, New Ddhi, 2003.

5. EinarV.larsen,Jaund Sanchez-Gasca and Joe H. Chow,Corcepts of dcesign of FACTS Contrelts to damp
power swings, IEEE ansadion onPowerSystems,Vol.10,n0.2, y1995.

6. Gyugyil, Unified Power flow control concept for flexible AC tansmisgon, IEEBProceedings, vol. 139, . 4,

July 1992.

Websites:
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Department :EEE Programme B.Tech

Semester Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

EEPO6 MODERN ONTROL SYSTEMS 3 1 - 4 40 60 100

Prerequisite:

1 To introduce classcal controller synthesis techniques ike PI control, lead-lag
compensationand stte space analysis of inear dynamic systems

Objectives: f  To make he studentsable to design controllers using stas-feedback control approach
9 To teach the studentshke opimalcontrol usingLQR &chnique
1 At theend of the course, the students will bable to analyze and synthesize controller
Outcome: for linear systemsin state-space framework.
UNITG | Introduction To Chsstal Design - Hours: 9

Introduction to compensating mtworks ¢ lead, kg, lead-lag compensation ¢ feedbad compensationg P,
PI, PID controllersg design using Bode ploaand root locus tedchniques.

UNITc II ~ State Yoace Aalyss - Hours: 9

Sate spae formulationgstate \ariable¢phase variables and canonical variables;state madel Fom differential
equationgstate transition matrix;state spae representation of disecete time systems.

UNITg 1Nl . State Space Design - Hours: 9

Een valuesand Egen vedors ¢ Diagonalizationg canonica forms - Controlhbility and obsevability ¢Controler
design by stae feedbadk¢Necessary and suficient condition for arbitrary polegacement-
stateregulatorproblem.ObsrverDesign¢Fullorder/ reducedorder obsever design.

UNITg IV .~ Stability - Hours: 9

Sabilityconcepts¢BIBOAsymptoticstabilty-stabiltydefinitionsinstatespeedomairgStabilty theorems on Iaal
andglobal sabilitycLyapunov sibility analysis Krasovski Method.

UNITqV _ Optimal Cortrol - Hours: 9

Linear quadratic optmal regulator (LQR) poblem formulationcoptimal regulator design by parameter
adjugment (Lyapunov method)¢ optimal requlator design by Coninuous ¢ time Abebraic Recati Equation
(CAREK) optimal controller design ushng LQG framework.

Total contact Hours: 45 Total Tutorials: 15  Total Practical Classes:  Total Hours: 60

Text Books:

1. K.@ata, Modern Control Engineering, 3"edition, Prentice Hall of India Pvt. Ltd., New Delhi, 2000.

2. J Nagrath and M. Gopal, Control SystemsEngineering, 4"edition, New Age International Pvt Limited, New
Dehi, 2006.

Reference Books:

1. BiswaNath Datta, Numericd Methodsfor Linear Gontrol Systems Elgvier, 2005
2. M. Gopl, Dgital Cantrol and Sate Variable Methods, Bta Mc-Graw Hill, New Delhi, 2003.

Websites:
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Department :EEE Programme B.Tech

Semester Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™

EEPO7 BECTRIGLSAFETY AND QALITY 4 - - 4 40 60 100

MANAGEVIENT

Prerequisite:

1 Tointroduce IE rules and its significance, electrical safety in residential, conahand
industrial installations

To enablehe students to know about the electrical safety in during installation, tes
and commissioning, operation and maintenance

1 Toenablethe students to know more about the quality magement

Objectives: Il

I The graduates will be knowing the electrical safety aspects for the safe wc
environments and can maintain the quality of the power supply for the indus
requirements.

Outcome:

UNIT¢ | Review of IERulesand Actsand Their $nificance Hours: 12

Objedive and scopeg ground clearances and sction clearances¢ standards onelectrical safety- safe limits of
current, voltagecearthing of gstem neutral ¢Rules rgarding first aid and fire fighting fecility.

UNITc Il Hectrical Safety in  Residential, Commercial and  Hours: 12
Agricultural Installations

Wiring and fittingcDomestic appliancesg water tap giving shockshock from wet wall¢fan Fring stock¢multi-
storied buldinggTemporary installationg;Agricultural pump insallation ¢ Do®@ and Dofis for safety inthe use
of domestic electricd appliances.

UNITc I Safety During Indallation, Tesing and Commisdoning, Hours: 12
Operation and Maintenance

Preliminary preparations;safe sequencecrisk of plantand equipmentcsafety documentationgfield quality and
safety - persoral protective equipment ¢ safety clearance notice ¢ safety precautions ¢ safe guards for
operatorsg safety.

UNIT¢ IV . Electrcal Safety in Haardous Aeas Hours: 12

Hazardous zonescclassO,1and 2¢ spak, flashovers and corona dscharge and functional requirementsg
Jedficaions ofelectricd plants, equipments for hazardous lo@tions; Classifiaion of equipment enclosure for
various hazardous @ses and vapourg; classifcation of equipment/enclosurefor hazardous Iacaions.

UNITg V - Quality Management - Hours: 12

Total quality control and maragementcimportance of high load fador¢ Disalvantages of bw power fador ¢
Causes of lowP.F.¢ power fador improvement¢ equipmentsc Importance of PF. improvement.

Total contact Hours: 60 . Total Tutorials: .~ Total Practical Classes: .~ Total Hours: 60

Text Books:

Reference Books:

1. S Rao, Prb HL Shluja, Eletrical Sifety, Hre Safety Ehgineering ad Safety Management, Khanna
Publishers, New Delhi, 1988.

2. Pradeep Chatuvedi, Enhergy Management Policy, Hanning and UWilization, Comept Publishing
GCompany, New Ddhi, 1997.

3. Nagrath.l.J and Kottari. D.P, Power System Emgineering, Tata McGaw Hill Pubishingcompany Ltd., New
Dehi, 1998.
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Department :EEE Programme B.Tech

Semester Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE ™

EEPO8 SPECAL EIECTRIBL MACHINES 4 - - 4 40 60 100

Prerequisite:

9 To explore the students to lte construction, principle of ogeration and performance of
special eledrical machinesas an extension to the sty of basicelectrical machines

Objectives: f To impart knowledge on congructions, waking and performance of fractional HP

machines, switbed reluctance maor, PMSVI, PMBLDC maors and stepper motors.

I The students can design aadalyzeany modern drive system using special machir
like stepper motor, switched reluctance motor, synchronous reluctance motor, BLC
PM synchronous motor.

Outcome:

UNITG | - Single Phase Machines Hours: 12

Principle and construction of split phase moterShaded Pole motor Repulsion motorg Universal motorg
unexcited synchronous single phase motpReluctance and Hysteresis motgrAC DC Servo motay Linear
Induction Motor¢ Applications

UNIT II ~ SepperMotors Hours: 12

Constrictional features-principle of ogration-Types of mdorsg Modes of ogerationgDrive system and circuit
control of Stepper motocSatic and Dynamic Claracteristics and Appli@tions.

UNIT¢ Il - Switched ReluctanceMotors Hours: 12

Constrictional details-principles of @eration- Satic and dynamics Torque productioncdrive circuitsgCurent
regulation¢Tarque speed characteristicsg Soeed and torquecontrolg Satic obsevers forrotor postion ensingg
volt- ampere requirements; Applications.

UNITC IV - Permanent Magnet Brush LessDCMotors Hours: 12

Conmmutation in DCmotorsg Difference between mechanical and electronic commutatorsg Principle of
operation- Constriction andcdrive circuits¢Tarque and emf equation¢ Torque and Seed charaderisticsg
sensorsand nsorlesssystemsc controllers and applications.

UNITg V . Permanent Magnet SynchronousMotors Hours: 12

Principles of operationcConstrictional featuresg Phasor diggramctorque speed characteristics ¢torque and emf
equationscvedor controllers- applicaiions. Douly Fed Induction Generator¢Principle ¢ construction,
characteristicsand applications.

Total contact Hours: 60 Total Tutorials: = Total Practical Classes: = Total Hours: 60

Text Books:

1. P.P. Acarnley, Sepping Mota's, AGuide to Modern theory and practice, Peter Peregrines, London, 2002.
rd
2. \enkataratham K,Spedal Eletricd Machines, Uniwersities Press,Hyderabad,3 Edition 2009.

Reference Books:

1. A.Hughes, Electric Motors and Dives, Affiliated East-West PressPvt., Lid., 2007

2.R.Kishnan Electric Motor Drives Modelng, Aralysis, and Contol, Prentice Hall of India

PvtlLid, 2003.

3. R.KRgjput, Eletricd Machines Laxmi Publications, New Delhi, 2009

4. TJE.Miller, Brushles®ermanent Magnet and Rductance Motor Drives, Claendon Press, Gdord, 1988
5. K.DhayaliniSpecial Electrical Machines, Anuradha Publicat2®gs.

Websites:
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Department: EEE Programme B.Tech

Semester Category TB
Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M
EEPO9 DIGTALSYSTEM DEGNUSNG 4 - - 4 40 60 100
VHDL

Prerequisite: = -

1 Toenable the students to dsign digital systems usig VHDL and various grogrammable
logic devices, CAD tols, sinulation aspects and chip configuration

The students will be taght with various VHDL concepts and pogramming and desgn
steps forcombinational circuits usng VHDL

1 Toenable the students to design both synchronous and asynchronous squential circuits

Objectives: Il

I The graduates will be able to design aadalyzedigital systems using VHDL fc
Outcome: practical applications.

UNIT¢ I Implementation Technology Hours: 12

Programmable lagic devices- PLA, FAL, (PLD and FPGA; Customchips;CAD Toots design entry, synthesis,
functional smulation, physical design, timing simulation, and chip configuration.

UNITc Il . VHDLConcepts Hours: 12

VHDL Terms ¢ Behavioral Modelingg Sequential Processng ¢ process stagment- signal Variable assgnment,
sequential gatements, andconcurrent assgnment problem¢ Data Types.

UNITg 1Nl - VHDL Programming - Hours: 12

SQbprograms and Packages ¢ Predefined Attributes ¢ Confgurations ¢ VHDL Synthesis ¢ constraints and
attributes.

UNITg IV ~ Canbinational Circuit Design Hours: 12

MultiplexerscDecoders¢ErcoderscCode Converters¢Arithmetic Compeison Cicuitsg VHDL for Comlinational
Qrcuitsg Hip Hops; Registers ¢ Countas ¢ Smple Processor.

UNITg V ~ Sequential Qrcuits - Hours: 12

SynchronousSequential Circuitsg Design steps-state assgnment problem- Finite state mahines using CAD tds.
Asynchronous Sequential Grcuits¢synchronous kehavior, analysis, synthesis, concept of stalde and unshble
states, haards and design example¢ Vendingmadhine controller

Total contact Hours: 60 .~ Total Tutorials: .~ Total Practical Classes: .~ Total Hours: 60

Text Books:

1. Sephen Brown | Zvonko Vranesic, Fundamentals of Digital Logic Design with VHDL, Tata McGraw Hil,
Seoond Edition, 2007

2. DouwglasLPerry, VHDL Programming by Example, Tata McGraw Hill Fourth Editon, 2002.

Reference Books:

1. Chrles H. Rth, X, Diital Systems [2sign Ushg VHDL, ThomsorLearning, 2007
2. Ben Coten, VHDL Cdling Sylesand Methodadlogies, Soringer, 2ndEditon , 2005
3. Sainley Maza, Patricia Langstraat, A Guide to VHDL, Soringer, 2ndEdiion , 2007

Websites:
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Department :EEE Programme B.Tech

Semester Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™

EEP10 HIGH VQ.TAGE ENGINEERNG 4 - - 4 40 60 100

Prerequisite:

I To enable an engineering sudent to understand the concept to of insudation
coordination between variouselectrical equipments in ingallation

9 The course ckscribes the \arious methods ofyenerating hgh vokages and currents and

Objectives: various techniques of masuring high votagesand currents

9 It details the stuly on lreak down plenomena in soid, liquid and gaseous diekdrics
andexplores the \arious test tehniquesand standirds to testelectrical equipments.

1 At theend of thecourse, the students will baable to conduct various high voltagéests
Outcome: for differentelectrical equipments.

UNIT¢ | Over Vdtages and Insuation Coadination Hours: 12

Causes of wer voltages-lightning and switching ower voltages- protedion against ower volages-principles of
insuation coordination.

UNITc I . Generation of High Voltagesand Hgh Qurrents Hours: 12

CGeneration of Hgh AC vdlges cascaded transformers-Generation of hgh DC vdbges- Redifier and Voliage
doubler circuits, Cakroft Walton votage multiplier circuit and its Qualitative analysis-Generation of mpulse
and switching sirges ¢Marx circuit-generation of hgh impulse current. Tripphg and control of impuse
generators.

UNITc I  Measurement of High Voltagesand High Curents Hours: 12

Measurement of ACDC mpulseand switching surges using spére gaps, eak votmeters, potential divders and
high spped GRO, op to Eletronics method;Fber optic method;

UNIT¢ IV . Ekctrical Beakdown in Gaes, ®lids and Liquids Hours: 12

lonization processes Town £nd &3reamer theory-the garking votage-Paschen's bw-Time lagor break down
¢Break down in nm-uniform fields andcorona disclarges- Conduction and breakdown in pue and commercial
liquids and solids électrics.

UNITq V - High Vdtage Testing Rractice Hours: 12

Indian Sandards/IEC pedfication for testing, correction factor-high vbltage testing of power Apparatus-
Insuktors, Bushigs, Isdators, Cicuit Breakers, @Gbles, Transformers and Qurge Dierters.

Total contact Hours: 60  Total Tutorials: . Total Practical Classes: = Total Hours: 60

Text Books:

1. MS Naidu and N.Kamaraju, High votage Engineering, ThirdEdition, Tata McGraw Hill PubishingGompany,
New Ddhi, 2003.

Reference Books:

1. EKuffel and W.S Zaengel, Hgh votage Ehgineering Fundamentals, Pergamon Press,
Oxford, London, 2000.
2. Allan @en Wood, Electricd Trangents In pover systems, Wiley Inter Stience, New York, 1971.
3. Deterkind, Anintroduction to Hgh vokage Experimental Techniques, Wiley Eastern
Limited, New Delhi. 1978.
4. TJB Gallagher and AJ Pearmain, Hgh \bltage Measurement Testingand Design, John
Wiley and sonsNew York, 1982.
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Department :EEE Programme: B.Tech

Semester Category :TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE ™

EEP11 POWER SSTEM ECONRIICS 4 - - 4 40 60 100

Prerequisite:

1 To make the studentsxplore the structure of electrical tariff and the mpad of
depredation on the power components

Objectives: f To make them learnhie fundamentals of minimizing the cost of generation souces to

meet the power system laad are discused with the aid of computational methods.

9 Thegraduates will be able to do economic dispatch and optimal power flow for prac
Outcome: power system test data.

UNIT¢ | Economic Considetions Hours: 12

Cost ofelectrical energy ¢ Expressons for cost of electrical energygCapital-interestq Depreciation- Different
methods Fadors affecting cost of operation- Numkber and ske of generating unts- Importance of hgh load
factor- Importance of power factor improvement- Most economicd power factor- Meeting the KW demand on
power gations Power systemtariffs ¢ Regions and stcture of Indian Power System.

UNITc II _ Economicdipatch Hours: 12

Modeling of Cost & Cuves ¢ Economic Disptch Glculation - Losses rglected, with generator Red and
Reactive power limits;Losses ircluded Losses ofeconomy in ingemental cost data - Problems - Generator
Capability Cuve ¢ Hfect of Ramping &tes ¢ Prohibited Operating Zones- Automatic Load dispatch in Power

Systems.

UNITg 1Nl - Econanic Qperation - Hours: 12

General loss fomula- Evolution of incemental transmisson loss ate- Method of calculation of loss
coefficientsq Systematic development of transmisson loss fomula- Transmisson lossas a furttion of plant
generationg Participation Fa¢or- Non ¢ Smooth Fuel Functions Quadratic, Valve pointloading, CC€, Multiple
Fuel) ¢ Problemsintroduction to Atificial Intelligence Techniquesfor solvingeLD problems.

UNITg IV - Econanic Control Hours: 12

Inter conneded operation - Economic operation of hydro thermal power plants- Gradient approachg
Newton®@ method-Modeling and solution approach to short taem and long tem Hydro-Thermal schreduling
problem usihg Dynamic Programming.

UNITg V Optimal Power How And Fundamentals OfMarkets Hours: 12

Problem formulation - Cost ninimization - Loss ninimization - Solution usingNLP and sucessve LP methods
ConstaintssDC and AC OPF & and Reactive Power Dismtch)cFundamentals of Makets¢Eficiency and
Equiibrium-Modeling ofconsuners and producers bidg, Glohal welfare¢Dead Loss.

Total contact Hours: 60 .~ Total Tutorials: .~ Total Practical Classes: _ Total Hours: 60

Text Books:

1. Allen JNood and BRWollen berg, Power Generation, Ogeration and Control,John Wiley & Sons, New York,
2010.
2. Hadi Saadat, Power System Analysis, Second Editon, Tata McGraw Hill Publishe's, 2007.

Reference Books:

1. Seven Soft, Power System Economics, John Wiley &Sons, 2000.
2. Daniel S Kirschen and Gaan Srbac, Power System Eonomics, JohnWiley &Sons, Ltd,
2004.

Websites:
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Department :EEE Programme B.Tech

Semester Category TB

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE ™

EEP12 DIGTAL CONROLSYSEM 4 - - 4 40 60 100

Prerequisite:

1 Tointroduce the students abouthe methods to obtain pulse ansfer function, \arious
analyses of dgital control systems ugig frequency domain metlod and state spce
Obijectives: method

9 It aims to teachdifferent methodsof analysis of sability of dgital control system

9 At the end of thecourse,an engineering graduate will beable to formulate, cesign and
Outcome: analyzedigital control system for real world application.

UNIT¢ | Introduction Hours: 12

Introduction to discete time control system-Pulse transfer function¢general procedures for Obtaining pulse
transfer functions- z domainequivaknt to sdomairg, correlation ketween time responseand root bcation in
the z planeeffed of pole zero configuration in z planetransient esponse ofsampled data systemg; steady
stateerror.

UNITc Il ~ State Variable Technique - Hours: 12

Sate equations of discete time systemgsoluion of stateequation-state transition matri, its Roperties ¢state
space redization and state digramcpulse tansfer function from stateequation -charaderistic equation-Egen
values-Bgenvectors. Smilarity transfoarmationg transformation irto variouscanonical forms.

UNITg 1Nl - Cantrollability, Observability And Sability - Hours: 12

Controlbbility and observability of inear Time Inariant (LTI) disaete data systemsctests forcontrolability and
observability-relationship ketween controllability, observability and puke Transfer functions Sability of LTI
disaete time systemsduré @tabilty testx; Schur-Cohnst abitiy test- Lyapuno@ Q abilitt analysis.

UNITg IV - Cantroller Design (QGasstal Approach) - Hours: 12

Transfarm of digital control systemsc¢design gpedficationscbilinear transformation and design Rrocedure on the
-planecLead, Lag and Lead-Lag compenstors-Digital PID controller.

UNITg V _ Cortroller Design(State Spae Approach) - Hours: 12

Sate feedback-Design via pole plaementcobserver based stae feedbadgfull and reduced order observers.
Optimal gate estimationg Kalman filter -Introduction to dgital redesign.

Total contact Hours: 60  Total Tutorials: . Total Practical Classes:  Total Hours: 60

Text Books:

1. KOgata, Discete time control systems, 2% Edition, PearsonEdu., 2003.

2. GeneF Fanklin, J David Powell, Mihad L.Work man, Dijtal Gontrol of Dynamic systems, 3' Edition,
PearsonEdu., 2002.

Reference Books:

1. M. Gogl, Digital Gontrol and state @riable methods, &ta McGraw hill, New Ddhi, 2003.
2. BenjaminC. Kuo, yjtal Control systems2™ Edifon, Odord Uniwersity, 1997.

Websites:
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Department :EEE Programme B.Tech

Semester Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

EEP13 EMBEDDEDSYSEM DEGN 4 - - 4 40 60 100

Prerequisite:

9 To introduce various hardware and software concepts used to buid embedded
applications

1 Tointroduce the various buiding blocks oembedded systemsand its features outine

Objectives: the selection of a pocessorand memay organization concepts

1 To make the student$earn the bus aganization, bus potocol and use of tandard
expandable buses, dferent types of dhta transfer using inerrupts and DMA and
concepts of real time operating systems, deelopment and debugging tods.

1 The graduates will be able to formulate design amadlyzeany embedded system fot
Outcome: real time applications.

UNIT¢ | Introduction To Enbedded Sytem Hours: 12

Introduction to furctional buiding blocks ofembedded systems;Register, memay devices, ports, tmer,
interrupt controllers usingcircuit block dagram re presentation for each categories.

UNITc Il . Processor And Memory Orgarnzation Hours: 12

Sructural units in a pocessorselection of processor & memay devices-shaed memay, DMA-

Interfadng processor, nemory and I/O units; memory managementcCache mapping tehniques, dynamical
locaion-Fragmentation.

UNIT¢ Il - Devices & Buss For Deices Mtwork Hours: 12

I/O devicestimer &counting devices- serial communication using %C,CAN, USB bus Parallel communication
usinglSA, PA ,PA/X busesarm bus interfacing with cevices/ports, cevice drivers in asystem¢ Serial port &
parallel port.

UNIT¢ IV . 1/0 Programming $hedule Mechanism Hours: 12

Intel I/O ingruction¢Transfer rate, latency; interrupt driven I/O- Non-maskable irterrupts- Software interrupts,
writing irterrupt service routine in C &ssemlby larguages-preventing irterrupt overrun- disablity interrupts-
ShedulinggThread staes, pen ding threads, contexts witching, round rdin scheduling, priority- based
scheduling, assgning priaities, deadlock,watch dog timers.

UNITg V _ Real Tine Qperating Sytem (RTOS Hours: 12

Introduction to basic concepts of RTOSRasics of eal time &mbedded system operating systems, RTGS
Interrupt handling, task sheduling; embedded system design issues in system development processcAction
plan, use ofdrget system, emulator, use of software toals.

Total contact Hours: 60 . Total Tutorials: . Total Practical Classes: = TotalHours: 60

Text Books:

1. Ry kamal, Bmbedded SystemcArchitecure, Programming and Design, Tata McGraw Hill, 2003.
2. [Daniel W. Lewis, Fundamentals of Emiedded Software, Prentice Hall of India, 2004.
3. Shibu .K|Introduction to Emledded Systems, &ta McGraw Hill, 2009

Reference Books:

1. Dwid E.9mon, An Emtedded Software Primer, Pearson Education, 2004.

2. Fank Vahid, Embedded System DesigncA Unified Hardware & Software Introduction, John Wiley, 2002.
3. Siram V.lyer, Pankaj Gupte, Embedded Rea TimeSystemsProgramming, Tata McGraw Hil, 2004.

4. Seve Heath, Embedded System Design, 2™ Edition, Elgvier, 2003.
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Semester Category TA

Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

EEP14 HVDC TRNSMISSON 4 - - 4 40 60 100

Prerequisite:

To introduce HYDC tansmisgon systemsand the features of HYDCand BHVAC systems
To offer astudy on paver converters which are the buiding blocls of the HVDCsystems
Thecoursealso discusss H/DC &ults and protection, reactive power maragement and
elimination of harmonics

Objectives:

= =4 =

9 The graduates will be able to design aamhlyzehigh voltage DC transmission syste
for power transmission requirements and can design converter system for the F
links.

Outcome:

UNIT¢ | Introduction To High Voltaget Ransmission Systems Hours: 12

Introduction-Histarical sketh-Compaison ketween ACand DC tansmisson-kinds of DCitks ¢ Planning and
modern.

UNITc II . Hvdc ©nverters Hours: 12

Three phase bkridge converter-Smplified analysis, wave forms with and without owerlap-Curent And votage
relations Input power fador- principles of control¢Control characteristics; Consant ignition argle controlg
Consant curent and extinction angle control-HVDC converters ¢ twelve -higher pulse geration-introduction to
modern converters

UNITg 1Nl - HVDCFaults And Rrotection - Hours: 12

Conwerter faults , commutation failure, axis fire ¢Distwbance caused by ower current and ower Volage ¢
Protection against ower current and over voltage¢Surge arrestors smootling readorsg Caonaeffeds of DCihe ¢
Transient ower voltages for DC line Protection of DC links.

UNITg IV _ Reactive Power And Harmonics In Hvdc Hours: 12

Sources of readive paver-static VAR system¢Readive power control during tansientsg eneration of harmonicsg
Typesand design of various AC filtes, DC filtersginterference- telephone-R noise.

UNITg V ~Multi Terminal Hvdc Sstems Hours: 12

Types of MTDGystemcCompaison of griesand parallel MTDCsystem¢HVDC inslation¢DC line insakors ¢ DC
breakers ¢ Characteristics andtypes ofDC brekers.

Total contact Hours60 .~ Total Tutorials: . Total Practical Classes: = Total Hours: 60

Text Books:

1. K.Readiyar, HYDCPower Transnisgon Systems Technology and System Interadions,
New Age International (p) Limited, New Ddhi, 2003.
2. Edavard Wilson Kimbak, Direct Qurrent Transmisson, Wiley Inter science, Vol.l, New Yak, 1971.

Reference Books:

1. Vigy K.So0d, HWDCand FACTS Contrelt: Appliation of Satic Converters in Power Systems, IEEBPower
Hectronic sand Power Systems sgries, Kluver Academic publshers, Boston, Hrst edition January2004.

2. C.Admson and NG. Hirgorani, Hgh vokage DC poer Transmission, Garraway Limited, Ehgland, 1960.
3. MohanUndelandand RobbinsPower Electronics Conerters, Applietionsand Design,

JohnWiley & Son, Inc.,2003.
4. J Arialga, HVDC Tansmisson, Peter PeregrinusLid. ,London, 1983.

88



Department :EEE Programme B.Tech

Semester Category TA

Course Code Course Name Hours / Week Credit Maximum Marks
L T P C CA SE T™

EEP15 POWER SSTEM RETRUICTIRNG AD 4 - - 4 40 60 100

DEREGULATON

Prerequisite:

1 To explore the students with lte structure of eledrical tariff and the mpad of
depredation on the pover components

1 Tointroduce the architedure of power markets and disaisses the tehnical challenges

Objectives: suchas TT@nd congestion maragement in the estructured power market

I To teach thefundamentals of ninimizing the cost of generation souces to meet the
power system loadanda cetail study on thecurrent scenario of the Indian ppwer market.

1 The graduates will be able to solve the issues available in restructured power sy
Outcome: and can address the problems in deregulated power market.

UNITc | Fundamentals OfPower Markets Hours: 12

Fundamental sand structure of Restructured Power Market¢WheelinggMarket Power- Power exchange and
pool makets-Independent System Orperator (ISO)components- role of ISO- Operating Eperiences of
Restructured Ekctricity Markets in \arious Coutries (UK ,Austalia, Euope, US, As).

UNITc Il ~ Transmisson Chalenges Hours: 12

Transmisgon expansion in the Mw Environnent¢IntroductioncRole of tansmisson planning Transmisson
Capadty¢Total Transfer Gapability (TTC); Compuational procedure - Margins¢Available transfer capability
(ATCyPrinciplescConsteints-Methods tocompute ATC.

UNITc I - Corgestion Management And Ancillary Services - Hours: 12

Corcept of Cormgestion Manajement¢Method store lieve the congestion-Inter and Intra zonal Corgestion
Management¢Generation Rescheduling ¢ Locaional Marginal PricinggHnancial Transmisson Rght-Ancillary
Savices.

UNIT¢ IV - Transmission Pricing - Hours: 12

Transmisgon pricing methods -Postage stampContad path-MW-mileg  MVA nileq Distribution Fador
method¢Tradng method Short run maginal cost (FRMCO¢Generator Ramping and Opportunity Coss

UNITg V .~ Indian Power Market Hours: 12

Curent Senario¢ Regiong;Salient features of Indian Electricity Act2003¢Regulatory and Policy development in
Indian power SeaorcAvailability based tariff¢Necessty¢Working Mechanismg Unscheduled Interchange Rateg
Operation of Indian Pever Exchange.

Total contact Hours: 60 .~ Total Tutorials: . Total Practical Classes: = Total Hours: 60

Text Books:

Reference Books:

1. M.Shahidehpourand M. Alomoush Restructuring Eéctrical Power Systems, Marcel Dedker Inc., 2001.

2. M.Shahidehpou,H.XaminandZLi, Market Operations in Eletric Power Systems, John Wiley & Sons)nc., 20.
3. Kankar Bhattacharya ,Math H.J Bollen and Jagp E. xadder, Operation of Restructured Power

Systems Kluwer Academic Publishe's, 2001.

4. L L.Lai, Power system Restructuring and Re@ulation, John Wiley sons, 2001.

5. Sholarly Transaction Papers, Utility and Power Exchange web sites.
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Course Code | Course Name Hours / Week Credit Maximum Marks
L T P C CA SE TM™M

EEP16 POWER SYSTEM STABILITY 4 - - 4 40 60 100

Prerequisite:

1 To givethe studentsbasic knowledge about the dynamic mechanisms behind angle
voltage stability problems in electric power systemsgluding physical phenomena ar
modeling issues

Objectives: _
1 To make the studentsable to analyze and understand the electromagnetic &
electromechanical phenomena taking plagewnd the synchronous generator
1 The graduates will be able tmalyzethe stability of practical power system networks a
Outcome: can design power system stabilizer for #ndstingnetworks.
UNITG | Introduction Hours: 12

Power system stability consideratiosdefinitionsclassification of stability rotor angle andvoltage stability-
synchronous machine representatigrclassical modet load modeling conceptsmodeling of excitation system
- modeling of prime moversMathematical Description of a Synchronous Machifasic equations of
synchronous machine - dg0 Transformation- per unit representation- equivalent circuits for direct an
guadrature axes. Equations of motie®wing Equation, Hconstant calculationRepresentation in system studie

UNITc II . Voltage Stability Hours: 12

Definition-Power sytem stability classificatiorPhysical phenomenon of Vbltage collafidescriptionTime scales
Reactive powesystem changes and Voltage collajpsaintaining variable voltage levels. Transmission Sys
Aspects

UNIT¢ Il ~ Transmission System Stability Hours: 12

Single load infinite bus systeMaximum deliverable powekossless transmissigiaximum powerPower
voltage relationshipg$enerator reactive power requiremeihhstability mechanism. Effect of compensatidine
series compensaticfshunt compeng#on-Static VAR compensatdQ curvesffect of adjustable transforme
ratio.

UNIT¢ IV ~ Generation Stability Hours: 12

Synchronous machine theoBhysical descriptioMathematical descriptiorlq0 transformationMotion
dynamics. Frequency and voltagentrollersFrequency contrehutomatic voltage regulatorkimiting devices
affecting voltage stabiligDver excitation limiterdescriptionfield currentArmature current limitersCapability
curves.

UNITg V  Load Aspects And Power System Stabilizer Hours: 12

Voltage dependence of loadsLoad characteristicExponential loadPolynomial load.Saddle node bifurcatio
Simple power system example (Static and Dynamic). Static voltage stability me@mumuation power flow
methodsP-V analysis Modal analysis- Simple power system exampieState matrix including PSSmall Signa
Stability of Multi Machine Systems Special Techniques for analysis of very large systeshssis of Essential
Spontaneous oscillations in Power Systems (AESOPS) atgomffodified Arnoldi Method (MAM).

Total contact Hours: 60 . Total Tutorials: . Total Practical Classes: = Total Hours: 60

Text Books:

1.VanCutsen T and Vournas C, Voltage Stability of Electric Power Systems, Kluwer Academic Publishers,
2.Taylor C WRower System Voltage StabiliticGraw Hill,Inc.,1994.

Reference Books:

1. Kundur P Rower System Stability and Control, McGraw Hill, Inc.,1995
2. Ramanujam R, Power SystBlynamicsAnalysis & SimulatigiPHI learning Private Limited.
3. Swuer P W &Pai M Aower System Dynamics and Stability, Pearson,.2003
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EEP17 SMARTGRID 4 - - 4 40 60 100

Prerequisite:

I Thecourseaims students tastudy about smart grid technologies, diferent smart meters
and advanced metering infrastructure

Objectives:  To make the studentgamiliarize with power quality maragement and communication

protocols for thesmat grid applications

I The graduates will be able to formulate, design aadalyze the issues in the
Outcome: implementation of smart grid system.

UNITG | Introduction ToSmart Grid Hours: 12

Evolution of Eletric Gid¢Need for smat grid¢ Difference between conventional & smat grid ¢ Owerview of
enabling technologies;International experience in snart grid depbyment efforts¢Smat grid road map for
INDIAC smat grid architecure

UNITc I Wide AreaMonitoring System Hours: 12

Fundamentals of synchro phasor technology ¢ concept and benefits of widearea moritoring systemcSructure
and functions of Phasor Measuring Unit (PMUjand Phasor Data Cortentrator (PDQ)Raad Map br synchro
phasorapplications (NAPS)¢Operational experience and Blackout analysis using®MU

UNIT¢ Il ~ Smart Meters Hours: 12

Fedures and functions of smat metersg Functional specificationccategory of smart metersg¢ AMR and AMI
drivers and benefitsg¢ AMI protocolc Demand Sde Integation-Peak load, Outge and Power Quality
management

UNITC IV .~ Information And Communication Technobgy - Hours: 12

Owrview of smat grid communication system¢ Modulation and Demoduation techniques Radio
communication¢Mobile communication¢Power line communication¢ Optical fibre communication ¢
Conmmunication protocolfor smart grid

UNITq V - 9mart Grid Applications Hours: 12

Owerview and concept of renewable irtegration ¢ role of proedive relaying in smat gridg House Area
Network¢ Advanced Erergy Sorage Technology - How batteryq Fuel cdlcSMERQuper capacitors¢Pluggin
Hybrid electric Vehiclesg Cyber Security requirements;Smart grid information model

Total contact Hours: 60  Total Tutorials: . Total Practical Classes: = Total Hours: 60

Text Books:

1. Janaka Elnayake, Kithsiri Liyanage, Janzhong Wu, Akihiko Yosyama, Nick Jenkins, Smart Grid
Technology and Appli@tions John Wiley & SonsPublication, 2012.

2. Smart Grid Primer, Publishedby Power Grid Caporation of India Limited, September 2013.

Reference Books:

1. Feeidoon.P. Soshang, Snart grid ¢ integrating enewable, ditributed and efficient energy
Academic Press, 2011.
2. Suart Borlase, Smart Grids: Infrastructure, Technology and Solutions CR@ressPublication, 2013.

Websites:
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EEP18 ADVANCED INSULATION SYSTEN 4 - - 4 40 60 100

Prerequisite:

9 To give basiknowledge about the insulation materials and breakdown of those mate
at power frequency and by harmonics

Objectives: f To make the students gainide knowledge about nano compositeschits breakdown

characteristics

1 At the end of this course, Students will be able to understand the importanc
insulation systems in the electric field and its electrical breakdown under va
circumstances.

Outcome:

UNIT¢ | Solid Insulating Systems And Breakdown At Pow Hours: 12
Frequency

Types of Solid insulating materiatBreakdown of Solid dielectrics: Intrinsic, electromechanical, The
breakdowng Breakdown due to treeing and trackiqgPartial discharges in soliddmportance of adding fillerg
Electrical propertiesof solid insulating materials with micro fillers, Breakdown under various electric
configurations.

UNITc I Breakdown Of Solid Insulating Materials Caused | Hours: 12
Harmonics

The voltage waveforms affecting winding insulatipRactors #ect motors fed by Adjustable Speed Drives (AS
Effect of voltage amplitude, PD erosion, polarity, rise time, pulse repetition frequency, duty cycle, PD in
voltageg Breakdown at high frequency high voltages and harmank#ect of space charge

UNITc I ~ Condition Monitoring Of Electrical Equipment - Hours: 12

Introduction to condition monitoring; Importancec Insulation reliability¢ Fault detection methodg, Electrical
aging of Insulation in Electrical machines and transformdtkectrical Analysis ontyPartial Discharge monitorin
¢ Life cycleg asset management

UNIT¢ IV _Introduction To NaneComposites - Hours: 12

Principle of Nano dielectricsProcessing of Nano Compositeshemistry and Physics of Interface regip8Core
Model ¢ Electrical Propertieg Properties of Interface Applications

UNITg V - Breakdown Of NaneComposites - Hours: 12

Breakdown on nan@omposites: Understanding of dielectric breakdown of polymer with various metal ¢
nano fillersq effect of size, coatingg diagnostic methodg, Effect of space chargePartial Discharge Resistan
to treeing.

Total contact Hours: 60 . Total Tutorials: .~ Total Practical Classes: .~ Total Hours: 60

Text Books:

1. M.S. Naidu and V. Kamaraltigh Voltagé&ngineering, Fifth Edition, Tata McGraw Hill, India, 2013

2. R.E. James & Q. SOpndition Assessment of High Voltage Insulation in Power System Equipiia&
publications, 2008

3. D. FabianiAccelerated degradation of anotor winding insulatiordue to voltage wave forms gereged by
adjustable speed drive®hD thesis, Univ. Bologna, Italy, published by Gedit, Bologna, Italy, 2003.

Reference Books:

1. N.H.Malik , A. AAFA rainy and M. I. Quresttlectrical Insulation in Power Systems, Maratkar, New York
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1998
2. K.C. Agrawal, Electrical Power Engineering, Reference and Application Haqéawbk, Newnes, 2001,
3. J. Keith NelsorDielectric Polymer Nano compositeSpringer, 2010

Websites:

1. Web Resources fromww.ieeexplore.org/deis
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EEP19 DIGTALIGNALPROCESNG 3 1 - 4 40 60 100

Prerequisite:

1 To provide lasic irtroduction to the theay of sgnal processng and the stuly of OFT
and Z tansfarm techniquesand its properties.

Objectives: 1 The course enables the students to stly the design and implementation of digital filters

and thefinite word length effects in sgnal processng.

I The students will be able to do discrete fourier transform and finite fouriangform
analysis for any system

Outcome: 1 They can design digital filters and implement the digiitiers for the real world
applications.
UNIT¢ | Disgete Time Sgnds And Sysems - Hours: 9

Basicelements of gjnal processng-Sampling ofanalog sgnalscaliasinggstandard disgete time
signals-clasdfication of dscrete time $gnals-manipulations on disete time $gnals- representation of
disaete time dgnals. Discete time systems-properties-linear Time Invariant systems-convolution sum-
properties of LTl systems-difference equation representation.

UNITc Il . Discrete TimeSystem Analysis - Hours: 9

Ztransformgproperties-inverse  z-transform-difference equationg¢soluion by ztransform- applicaion to
disaete systems-stabilty analysis-frequency response convoluion ¢ Disaete Time Fourier Series-Disrete
TimeFourier Transform.

UNIT¢ Il - DFTANd AT - Hours:9

Discete Fourier Transform-properties - relationship etween z- tranform, DFT and DFT-Frequency analysis of
signal usingDFT. H-T algorithmsadvantages ower disaete computation of OFT ¢radix2 algorithms-Dedmation In
TimeDedmation In Frequency-Compuation of IDFT using=T.

UNIT¢ IV - Desgn Of Digital Flters - Hours:9

AR filter design-linear phase AR filters-Fourier series methal-windowing techniquescfrequency Smpling
techniques IIR filter design-analog filter design-Butterworth and Clebyshevapproximations-digital filter design
ushg impulse invaiant technique and biinear transfomation method -warping, pre warping-Fequency
transformation.

UNITg V . Filter Implementation And Finte Wad Length Effeds = Hours:9

Sructures for AR systems-dired form, cascade and linear phase strictures-structures for IR systems-direc form,
parallel, cascade and ladder structures- Representation of numbes-errors resuting in rourding and truncation-
guantization of filter coefficients-round off effeds in dugital filter¢product quantization error, overflow limit cycle
osciletions.

Total contact Hours45 ~ Total Tutorials:15 .~ Total Practical Classes: .~ Total Hours: 60

Text Books:

1. ohn G.Proakisand Dimitris G. Marolakis, Dgital Sgnal Processng: Principles, Aborithms,and  Appliations,
PHI Learning, NewDelhi, Fourth Editon2008.

2. Abdn V Oppenheim and W. Shafer, Diseete TimeSgnal Processng, Prentice Hall of India Pvt. Ltd., 2001.

Reference Books:

1. Ribinerand Gold,Theory and Appliationsof Digital Sgnal Processng, Prentice Hall of India Pv. Lid., 2001.
2. Sanjit K.Mitra, Digital 9gnal Processng: A Computer Based Approach, TataMcGrawcHill, ThirdEdition, 2005.
3. Emnanuel C. Ifeachor and Barrie W. Jervis, Digtal Sgnal Processng, PearsonEducation, Second Edition, 2002
4. P. RameshBabu, éDigital Sgnal Processngg, Sitech Publications,Fourth Editon, 2007.

5. Slivahanan Sand Granapriya C, Dgital SgnalProcessng, Tata McGraw Hill, New Delhi,2010.
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EEP20 OLID SATE [RVES 3 - 2 4 35 65 100

Prerequisite:

1 This coursewill makean engineeringstudent to uneerstand the performance ofelectric
drives controlled from power electronic converters

1 Under the course, the students wilcome aaosscharacteristics, modelingand lection
of motor power rating

Objectives: 1 They will have the theory and practical knowledgetbé operation and performance of
converter and chopper fed dc dives

1 Thecourse teaches soid state control of induction maors bah from stator sideand
rotor sideand closed loop opration ofeledric drives and ariouscontrol techniques.

9 The students will be able to formulatanalyzeand design DC or AC drive according
Outcome: the requirements of the practical applications

UNIT¢ | Fundamentals Of Etgric Drives - Hours: 9

Solid StateElectric DrivedMerits over other drives, elements, choices; Mechanical characteristics of elec
motors; Components of load torque and mechanical characteristics of different loads; Joint spgeeglue
characteristics with examples; introduction tadiustrial applications, rolling mill, textile mill, paper mill etc.

Modeling of dc drive systenq transfer function modeling of dc shunt motor and other system eleme
Designing of speed loop and current controllem@nalysis with load and voltage aiges.

UNITc II - Phase Angle Controlled Rectifier Dci&s - Hours: 9

Constant HP and constant torque operation. Phase Angle controlled rectifier D@ Bivgle phase and three
phase full wave half controlled and fully controlled drigeguadrants ofoperation, waveforms, speetbrque
curves, related numerical problems.

UNITg I - DCChopper Drives - Hours:9

DC Chopper driveglass A, B, C, D and E chopper drigeadrants of operation, options in gate pulse patte
waveforms, speedorque curvesrelated numerical problems.

UNITg IV _ Induction Motor Drives Hours:9

Stator voltage contrelprinciple, closed loop operation, sliprque characteristics, highlighting the drawbac
with constant torque load, suitability with fan type load. Statmequency control¢principle, sliptorque
characteristics, drawback¥/f control principle, sliptorque characteristics.

Rotor Resistance Contrasliptorque characteristics, equivalent chopper resistaneghopper circuit filter
constant current opergon. Slip Power Recovery ScherKeamer and Scherbius drivesodes.

UNITq V - Synchronous And Special Motor Drives Hours: 9

Open loop volts/hertz control, setfontrol, Marginal angle control and power factor control.
Introduction to special electricahotor drives elementary treatment to BLDC and SRM drives.

PRACTICE

Five Simulation/hardware experiments to understand the following concepts

U Single and three phase Rectifier DC Drives

DC Chopper DC Drives

Stator voltage controlled induction motor drives

V/f controlled Induction Motor drive

BLDC Motor drives Hours: 30

[ent ent i e et B et

Total contact Hours45 .~ Total Tutorials:  Total Practical Classe®0  Total Hours 75

Text Books:
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1.G.K. Dubeyrundamentals of Electric Drivepha Science International Ltd. 2001.
2. G.K. Dubeyower Semiconductor Controlledilzes,Alpha Science International Ltd. 2001.
3. Bimal K. Bose, Modern Power Electronics and AC DiPinergtjcehall of India Pvt. Ltd2005.

Reference Books:

1. R.Krishnarklectric Motor & Drivesvlodelling, Analysis and Contrétrentice Hall of India, 2001.
2. M.H.RashidPower Eletronic Cicuits, [vices and Applcations, Prentice Hill

International, 2007Edition, NewnessPublicaions, 2006.
3. SSDewan, G.RSeman and A. &aughen, Power Semi conductor Drives, John Wiley sons, 2008.

Websites:
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EEGO1 ELECTRICAL MACHINES ANI 4 - - 4 40 60 100

UTILIZATION

Prerequisite:

9 To understand the principle of electromagnetieluction and the working principle ¢
static and rotating electrical machines.

Objectives: 1 Toexplore the students to lte construction, principle of ogration and performance of
special eledrical machines
1 The studentswill be able toknow the principle of operation of DC and AC electr
Outcome: machines and different types of special machines.
UNIT¢ | Transformer Hours: 12

Principle of operatiorg Single Phase transformerEquivalent circuitRegulation; Losses and Efficiengy
Introduction to 3 phase transformersAutotransformers; pulse transformers.

UNITg Il . D.C. Machines Hours: 12

Construction, Principles of operation of DC Generatdypes¢EMF equatiorg No load and Load characteristics
of series and shurgeneratorsg DC motorg Torqueg Speed; Torque characteristics of series and shunt motpr
Speed control and application.

UNITg 1Nl ~ A.C. Machines Hours: 12

Principle of operation of-phase Induction Motog, Torque, slips characteristicsSpeedcontrol methodsg Single
phase Induction motor starting methodsBraking concepts.

UNITg IV - Special Machines Hours: 12

servo motor¢ DC and AC servomotors; stepper motQrariable reluctance and permanent magnet stepper
motors; single phase synchronous motoreluctance motor and hysteresis motqQiuniversal motorg Linear
induction motor(LIMY, linear synchronous motgLSM).

UNITg V .~ Utilization Hours: 12

Domestic wiring; principle of electrical heating The law of illuminatiorg Electric lampg Photometersg
Electroplating; Electric Tractiorg Air conditioningg Earthing.

Total contact Hours60 .~ Total Tutorials: . Total Practical Classes: = Total Hours60

Text Books:

1. B.L. Theraj&lectrical €&hnology Vol.ll AC/DC Machin& Chand, 2008
2. 1.J. Nagrath and.P. Kothari, Electric machineBata McGraw Hill Publishi@pmpany Ltd., Ne®elhi, 3°
Edition, 2008.

Reference Books:

1. Battacharya S EJectrical MachingsTechnical Teachers Training Institut¥,Elition.2003.

2. J.B.Guptalheory and Performance of Electrical Machines Kakaria & Sons, 13dition, 2004.

3. S.L.Uppallectrical powerKhanna Publications (p) Ltd, Delhi, 2002.

4. G.C.GardJtilisation of Elegic power and electric tractigrkhanna Publications (itd, Delhi, 2006.

5. A.Clakrabarti, M.l.Soni, P.V.GuptBextbook orPower Systems Hgineerirg, DhanpatRai& Sons 2008.

Websites:
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