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e e ] creat
MA111l | EngineeringMathematics | 4 2 0 5
CS112 | Communication Skills | 2 0 0 2
ME115 | Elements of Mechanical Engineering 4 0 2 5
EL112 | Fundamentals of Electrical Engineering 4 0 2 5
ES111 | Environmental Sciences 3 0 0 3
EP111 | Engineering Physics 4 0 2 5
EL113 | Electrical Workshop 0 0 2 1
PD101 | Personality Development 2 0 0 0
Total 23 2 8 26

Semill
Course Course Name Teaching Scheme (Hogrs) Credits
Code Theory | Tutorial | Practical

MA112 | Engineering Mathematicsll 3 2 0 4
CS113 | Communicatiorskills - 11 2 0 0 2
ME116 | Engineering Graphics 4 0 2 5
CV113 | Elements of Civil Engineering 4 0 2 5
CE112 | Basics of Computer Programming 4 0 2 5
EC111 | Electronic Workshop 2 0 2 3
PD102 | Personality Developmentl 2 0 0 0
Total 20 2 10 24
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Course
Code

Course Name

Teaching Scheme (Hours)

Theory

Tutorial

Practical

Credits

EL312

Electrical Machine |

4

0

2

EL303

Electrical Circuit Theory

EL305

Power System |

EC301

Basic Electronics

EC302

Digital Circuit Design

MA301

Engineering Mathematieidl

CD301

Career Development

N (W (A A

o N |O |O O O

o O INdN N O (N

ol | b~|OT| O

Total

02

Total Hours

35

Semester -1V

Course
Code

Course Name

Teaching Scheme (Hours)

Theory

Tutorial

Practical

Credits

EL400

Electrical Measurement

4

0

2

EL406

Electrical Machine - I

EL407

Power System - II

EL408

Engineering Electromagnetics

EL409

Analog Electronics

MA401

Engineering Mathematics

-IvV

Wik |~ |Pd

NIO| OO |O

O (NO|O|N

MO~ (DO O

Total 23
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EL501 Power System Protection 4 0 2 5
EL503 Power Electronics | 4 0 2 5
EL504 Industrial Instrumentation 4 0 2 5
EL506 Microprocesso& Microcontroller 4 0 2 5
EL507 Control System 4 0 2 5
Elective-|
EL514 Industrial Instrumentation
CD501 Campusd Corporate Training | 3 0
SemVI
Course Course Name Teaching Sch.eme (Hourg) Credits
Code Theory | Tutorial | Practical
EL601 Power Electronics Il 4 0 2 5
EL602 | Electrical Maching I 4 0 2 5
EL603 Green Energy Generation & Control 4 0 2 5
ELXXX | Elective 3 0 0 3
EL605 Power System Operation & Control 4 2 0 5
Total 19 2 6 23
Elective
Managerial Economics and Financ 3 0 0 3
MG401 | Management
cD602 | Campus to Corporate Trainisg 3 0 0 3
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Course Course Name Teaching Scheme (Hours) Credits
Code Theory | Tutorial | Practical
EL701 Advanced Power System 4 0 2 5
EL702 Utilization & Traction 4 0 0 4
EL703 Electrical Switchgear 4 0 0 4
EL704 Major Project (Stagel) 0 0 10* 5
EL90X Elective- | 4 0 2 S
Electivesi |
Course Teaching Scheme (Hours) _
Code Course Name Theory | Tutorial | Practical Credits
EL901 | Electric Drives 4 0 2
EL902 | Industrial Automation and Control 4 0 2
SemVIl|
Cé)urse Course Name Teaching Sc_heme (Hours). Credits
ode Theory Tutorial Practical
EL801 Electrical Machine Design 4 2 0 5
EL802 | Power System Design 4 0 2 5
Commissioning of Electrical 5
EL803 Equipments 2
EL804 | Major Project (Stagell) 10 5
EL90X | Elective- Il 2 o
Total 16 02 16 25
Total Hours 34
Electives- Il
Course Teaching Scheme (Hours) _
Code SIS UG Theory Tutorial Practical Credits
EL903 High Voltage Engineering 4 0 2 5
EL904 Advanced Processor 4 0 2 5
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Course Title Engineering Mathematicsi |
Course Code MA111
Lecture 104
Practical : 00
Course Credit
Tutorial 101
Total : 05

Course Objective

To impart analytical ability in solving mathematical problems as applied to the resp
branches of Engineering.

Detailed Syllabus

Sgl Name of chapter & Details Amco)?tésd
Section- |

1. | Infinite Series
Definition, series of positive terms, The Geometric series, The integra 5
Comparison test, D6 Al embertds 1
series, Power series

2. | Indeterminant Form 4
L6 Hosrpultea,l 6Tshe i ndeter mi b, e0, 8 or

3. | Differential Calculus
Successive Differentiation, Rol | 7
Curvature, Explanation of functi (

4. | Partial Differentiation
Function of two or more variables, Partial derivative of first order, Peé
derivative of higher order, Differentiation of composite functi 8
Homogeneous function, Eul er s t h
rule, Differentiation of implicit functionTotal derivative

5. | Application Of Partial Differentiation
( For two or more Variables ) Jacobiai,ay | or 6 s serie 6
Error and Approximation, Maximum &Jinimum of function, Geometri
Interpretation of partial derivative, Tangent plane and Normal line to a sur
Section 1

6. | Complex Numbers
Geometric Representation of complex numbers, Polar form, De Mo 3
theorem, Roots of complex number, exponential form, hyperbolic func
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Relation between circular and hyperbolic function, Inverse hyperbolic fun
logarithm of a complex number

7. | Curve Tracing
Tracing of Cartesian curve, Polaoordinatesand polar curves, Well know
curves and their characteristics

8. | Integral Calculus
Reduction formula, Application of integration, Length of plane curve, A 7
Volume (Usingsingleintegration)

9. | Differential Equation of First Order
Formation of differential equation, solution of differential equation of

order and first degree, variable separable, homogeneous equatexar, 7
differential e qu at i on, Bernoull i 0s equat
factors

10. | Application of Differential Equation 3

Study of heat conduction problem, circuit problem, dynamics, etc.

Instructional Method and Pedagogy:

1 Lectureswill be conductedwith the aid of multi-media prgector, black
boad, OHP efc.
1 Assignmentsbasedon coursecontentwill be given to the studentsat the
end of eachunit/topic andwill be evaluatedat regukr interval.
Surprise tests/Quizzes/Seminawill be conducted
The courseincludestutorials, where studentshave an opportunity to practice the
examples for the concepts being tatigHectures

= =

Students Learning Outcomes:

At the end of the course, students will be able:
1 To apply advanced matrix knowledge to Engineering problems
1 To understood Calculus
1 To apply above all to their Engineering problems.

Text book:

1. CalculusbyR. C. Shah, Books India Publications, Ahmadabad.
2. Calculus by K. R. Kachot, Mahajan Publishidguse, Ahmadabad
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Reference Books:

1. Higher Engineering Mathematics by B. S. Grewal, Khanna Publishers

2. HughesHallett et al., Calculus Single and Multivariable (3rd Edition), JoiWiiley and
Sons (2003).

3. James Stewart, Calculus (5th Edition), Thom&03).

4. T. M. Apostol, Calculus, Volumes 1 and 2 (2nd Edition), Wiley Eastern1980.

5. G. B. Thomas and R. L. Finney, Calculus and Analytic Geometry

Additional Resources

1 www.thedirectdata.com
1 www.mathumatiks.com



http://www.thedirectdata.com/

g

RKUNIVERSITY

SYLLABUS

Course Title Engineering Mathematics- Il
Course Code MA112

Lecture 103

Practical : 00
Course Credit

Tutorial 101

Total 104

Course Objective

To impart analytical ability in solving mathematical problems as applied to the resy

branche®of Engineering.

Detailed Syllabus

Sg. Name of chapter & Details Al_lllg'chttrasd
Section- |

1. | Vector Algebra
Vector product of two vectors, Product of three vectors, Application of
product,Vectors in R, dot product, norm andistance, vectors in Euclided
space, properties of vectors algebra TnMRithagorean Theorem.
Euclidean linear transformations, introduction, transformation,linear
transformation matrix of linear transformation Linearity in picture 1
Reflection, 10
Orthogonal projection, Contraction, Expansion, Shear, Rotation, Onto ar
to one transformation, Addition and scalar multiplication of lin
transformationsinverse transformations
Vector Space ,Basis AndDimension
Basic definitions, vector spacendiar combination, Linear dependence
independence, Basis aBadmension

2. | Matrices
Types of matrices, algebra of matrices, elementary transformation, ra
matrix, Determination of rank of matrix, Inverse of matrix egmentary 9
transformations consistency of a system of linear simultaneous equg
Linear of orthogonal transformato Eigen value and Eigen vector, Cayley
Hami |l tonds t h askew-elemitiorHaad Unitaty matrix ,

3. | Linear Transformations
Matrix Transformation, Linearity in picture, Onto and one to o 6

transformation, inverse transformations, Diagonalization of a matrices,

transformation of quadratic form, Canonical form or sum of squares
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using the linea transformation, Index and Signature of the of the quad
form

4. | Laplace Transformations
Definition of Laplace transformation, Laplace transformation of elemef 7
function, inverse Laplace transformatidinst shifting theorem

Section- 1l

5. | Multiple Integration

Evaluation of Double integral, Change of order iofegration, Changef
variables from double integrals by Jacobians, Change of Cartesian tg
Coordinate, Triple integrals, Evaluation of Triple integrals, Area, Volum

Solids, Centre of gravity, Moment of inertia, Analytical Solid Geomg !
Cartesian Coordinates ispace, Quadratic surfaces, Cone and Cylin
Coincides, Surfaces of solid of revolution

6. | Vector Differential Calculus
Vector differentiation, Scalar and vector fields, Gradient, Divergence an( 6
of a vector field, Operator @& o0n(

7. | Vector Integral Calculus
Line Integral, Greenbds theorem i 6

Stokesds theorem

8. | Partial Differential Equation

Introductions, Basic concepts and definition, Formation of partial differe
equation, Discussion about solutions of P.D.E., Partial differential equati 6
first order, Linear partial differential equation of first orddgnlinearpartial
differentid equation of first order

Instructional Method and Pedagogy:

1 Lectureswill be conductedwith the aid of multi-media prgector, black
boad, OHP efc.
1 Assignmentsbasedon coursecontentwill be given to the studentsat the
end of eachunit/topic andwill be evaluatedat regulr interval.
Surprise tests/Quizzes/Seminawill be conducted
The courseincludestutorials, where studentshave an opportunity to practice the
examples for the concepts being tatughectures

= =4

Students Learning Outcomes:

At the conclusion of the course, students will be able:
1 To apply advanced matrix knowledge to Engineeprablems
1 To understoo&ector Calculus, Linear algebra
1 To apply above all to their Engineering problems.
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Text book:

1. Vector Calculus & Linear Algebray R. C. Shah Books India Publications.
2. Vector Calculus & Linear Algebra by K. R. Kachdahajan Publishing House

Reference Books:

Higher Engineering Mathematics by B. S. Grewal, Khanna Publishers

G. B. Thomas and R. L. Finney, Calculus and Analytic Geometry

H. Anton, Elementary linear algebra with applications (8th Editidohn Wiley (1995).
G. Strang, Linear algebra and its applications (4th Edition), Thomson (2006).

S. Kumaresan, Linear algebra Geometric approach, Prentice Hall of India (2000).
E. Kreyszig, Advanced engineering mathematics (8th Edition), John Wile®)19

ok wNE

Additional Resources

1 www.thedirectdata.com
1 www.mathumatiks.com



http://www.thedirectdata.com/
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Course Title Communication Skills - |
Course Code CS112
Theory : 02
Practical : 00
Course Credit
Tutorial : 00
Credits 102

Course Objective

The objectives of the course are:
1 To enhance their lingual abilityto help them frame their ideas in comprehensive manr
1 To give them the overall idea of technical communicatiafase for higher aspects of

communication which they will study in their higher studies.

To give them basic understanding and practice of formal as well as academic writings

To inculcate the habof reading and dictionary referring to enrich their overall performg

in language.

1
1

Detailed Syllabus

Sr. . Hours
No. Name of chapter & details Allotted
Section’ |
1 | Introduction to Communication: 04

Process of communication, Levels of communicatiémportance of
technicalcommunication, Factors to be consider in technical communicg

2 | Verbal and Non verbal Communication: 04
Introduction of the forms of communication, Difference between Verba
Nonverbal communication, Noise in oral and writer communicati
Classification of Barriers

3 | Listening Skills:

Types of listening, Active listening v/s passive listenifigits of a good 04
listener, Barriers in effective listening, Tips for effective Listening
4 | Technical Terminology 02

Teaching and testing of technical vocabulary pertaining to their respe
subjects.
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Section’ Il

5 | Reading Comprehension: 04
Introduction to reading, Types of reading, Purpose of reading, Techniqu
develop reading habits.

6 | Develop Writing Skills: 05
1. Dialogue writing
2. Paragraph writing

7 | Letter Writing: 05
Introduction to Business letters, Purpose Structure, Layouts, Typ¢
Businesd_ etters (nquiry, Order, Complain, Adjustmerfales)

Students Learning Outcomes:

On the completion of the course, students will be able:

A To know the basic skilleeeded in field of communication
To understand the basic idea of communication

To learn to describe their thoughts in English

To learn to write the basic academic letters

To develop the practice of writing formal letters

To understand the function andustture of business letters
To know about various types of business letters

To develop the habit of comprehensive reading

To practice dictionary reading

I I I I > > > D> >

Text books:

1. Technical Communication, Principals and Practice by Meenakshi Raman and Sange
Sharma
(Oxford publication)

Reference Books:

1. Technical Communication, Principals and Practice by Meenakshi Raman and Sange
Sharma (Oxford publication)

2. Communication Skills by D K Chakradev (Tech Max Publication)

3. Business Correspondence and Rejéniting- A practical approach to business and
technical communication by R C Sharma and Krishna Mohan
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Course Title Communication Skills-lI
Course Code CS113
Theory : 02
Practical : 00
Course Credit
Tutorial : 00
Credits 102

CourseObjective

The objectives of the course are:
To enhance their lingual abilityto help them frame their ideas in comprehensive manner

1 To give them the overall idea of technical communicatiaiase for higher aspects of
communication which they will study in their higher studies.
To give them basic understanding and practice of formal as well as academic writings
To inculcate the habof reading and dictionary referring to enrich their overall performg
in language.

1
1

Detailed Syllabus

Sr. , Hours
No. Name of chapter & details Allotted
Sectioni |
1 | Technical Terminology: 3
(Teaching and testing of technical vocabulary pertaining to their respec
subjects English,Physics,Chemistry,Mathematics)
2 | Presentations 7
Power point presentations on technical subjects
3 | Reading Comprehensions
Concept of Reading Comprehension, Purpose of Reading, Types of 3
Reading,Developing Reading habits,
4 | Picture Perception 3
Observation, Analysis and Description of given picture.
Sectioni 1l
5 | Grammar : Voice, Reported speech, Degree. \ 3
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6 | Textual Comprehensions and Vocabulary: 4
Self study assignments for comprehension (from the prescribed text )
Dictionary reading and vocabulary exercises(from the prescribed text )

7 | Letter Writing: Business Letters 5
Importance of writing Business Lette&iructure, Types of business letters
Techniques of effective letter writing, Lay out of a business letter, Formg
letter writing

Students Learning Outcomes:

On the completion of the course, students will be able:

To know the basic skills neededfiald of communication
Understand the basic idea of communication

Learn to describe their thoughts in English

Learn to write the basic academic letters

Develop the practice of writing formal letters

to understand the function and structure of busindtesde
to know about various types of business letters

To develop the habit of comprehensive reading
Practice dictionary reading

E R

Text books:

1. Technical Communication, Principals and Practice by Meenakshi Raman and Sange
Sharma (Oxford publication)

Reference Books:

1. Technical Communication, Principals and Practice by Meenakshi Raman and Sange
Sharma (Oxford publication)
2. Communication Skills by D K Chakradev (Tech Max Publication)
3. Business Correspondence and Report Writhgractical approacto business and
technical communication by R C Sharma and Krishna Mohan
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Course Title Elements of Mechanical Engineering
Course Code ME115
Theory :04
Practical 01
Course Credit
Tutorial :00
Credits :05

Course Objective

Theobjectives of the course are:

1
1

1
1

To familiarize the students with the basics of Mechanical Engineering.

To discuss various methods related to energy and its sources with emphasis or

conversion and transmission to mechanical energy.

To know about various applications of mechanical power which play an important |

industries and our day to day life

To introduce the students about the concepts of manufacturing processes and il

safety.

Detailed Syllabus

S(r)'. Name ofchapter & details A|_I|Igtut(rasd
Sectioni |

1 | Introduction: 06
Prime Movers, sources of energy, Different terminology, Internal Energy
Enthalpy, Zeroth Law, First Law and Second Law of Thermodynamics

2 | Steam Generator: 07
Definition, Classification, General study of Cochran, Babcock Wilc(
Lancashire, locomotive and high pressure boilers, Boilers mountings
accessories, Boiler efficiency.

3 | Introduction to Various Power Plants: 07
Hydroelectric power plants, Pelton Wheel turbine, Francis turl§team
power plant: Rankine cycle, Nasonventional Power plants: Wind, biog
and solar power

4 | Internal Combustion Engines: 08
Definition, Classification and Components, Various efficiendiésrking of
the two stroke and Foustroke cycle engines, Sdnd C.I. Engines.

Section’i |l
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5 | Refrigeration and air conditioning: 07
Definition refrigeration and airconditioning, Vapor Compressor systen
Domestic refrigerator, Ice plant, Window air conditioner.

6 | Air Compressors and Pumps: 08
Introduction and uses of compressed eegGiprocatingcompressors, Rotar
compressors, Reciprocating pump, types and operation, Bucket pum
Chamber, Centrifugal pumps, Types and Priming, Rotary pumps.

7 | Transmission of motion and power: 04
Belt drive, Gear drive, Chain drive

8 | Couplings, Cluthes and Brakes: 04
Introduction to function and application of the types of couplings, clutches
brakes.

9 | Introduction to workshop technology and industrial safety: 05

Introduction to machining processes like turning, milling, grinding, drilling
shaping, slotting and gear hobbing.

Introduction to Forming and Casting Processes.

Introduction to metrology and inspection.

Introduction to industrial safety standards.

Different desigrconsiderationgractor of Safety

Sectioni Il (to be dealt in Lab sessions)

10 | Introduction to manufacturing processes: 06
Machinery for manufacturing processes: Lathe machine, grinder, CNC
machines and their operation

Introduction tomachining operations: welding, smithy, tin smithy and job
demonstration in workshop for different processes.

Introduction to fitting, carpentry and plumbing

Instructional Method and Pedagogy:

1 At the start of course, the course delivery pattern, prerequisite of the subject
discussed.

91 Lectures will be conducted with the aid of muitiedia projector, black board, OH
etc.

1 Attendance is compulsory in lectures and Hktboy.Minimum two internal exam;
will be conducted and average of two will be considered as a part of (
evaluation.

1 Assignments based on course content will be given to the students at the end

unit/topic and will be evaluated eggular interval.

Surprise tests/Quizzes/Seminar/Tutorials will be conducted.

The course includes a laboratory, where students have an opportunity to bt

appreciation for the concepts being taught in lectures. Minimum ten experiments S

therein the laboratory related to course contents.

= =4
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Students Learning Outcomes:

At the end of the course, the students will be able:

1 To understand the Mechanical Engineering in general and Thermal science,
conversion in particular.

1 To provide fundamentals of mechanical engineering which help students to underst
mechanisms of various equipments in day to day life

1 To identify problems related to energy conversion, energy transmission, and
utilization.

1 To get the knowledg of manufacturing processes and industrial safety which help stt
in identifying the issues related to the industries using the above topics.

Text books:

1. Element of Mechanical Engineering by S.B. Mathur & S. Domkundwar, Dhanpatrai &

ReferenceBooks:
1. Thermal Engineering: R.K. Rajput; Laxmi Publications.
2. Basic Mechanical Engineering: T.S. Rajan; Wiley Eastern Ltd.
3. Elements of Mechanical Engineering: S.B. Mathur, S. Domkundwar; Dhanpat Rai & §
4. Thermal Engineering Vol. | and Il: H.R. Kapoor; Tata McGraw Hill Co. Ltd.
5. Fundamental of Mechanical Engineering : G.S. Sawhney; Prentice Hall of India
6. Publication New Delhi.
7. Thermal Science and Engineering : Dr. D.S. Kumar; S.K. Kataria & sons P ulidégiv

Delhi

Workshop Technology: Hajra Chaudhary, Media Promoters and Publishers
Hand book of industrial safety standaristional Bureau of Casualty and Surety
Underwriters

© ®

Additional Resources

i Steam Tables

T www.nptel.iitm.ac.in

9 http://mechanicaéngineering.in/forum/videos
1

1

www. howstuffworks.com
www.wikipedia.org



http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22National+Bureau+of+Casualty+and+Surety+Underwriters%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22National+Bureau+of+Casualty+and+Surety+Underwriters%22
http://www.nptel.iitm.ac.in/
http://www.howstuffworks.com/
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Course Title Engineering Graphics
Course Code ME116
Lectures :03
Practical :02
Course Credit
Tutorial :00
Total :05

Course Objective

Objectives of this course are:

1 Tointroduce students abduindamentals of Engineering Graphics.

1 To get basic knowledge of the important aspects of Engineering Graphics.

1T To develop studentsd ability to visua

1 To teach students, how to create drawings which follow thginearing graphics
conventions.

1 To introduce students to modern CAD software (Auto CAD) that uses solid mo
approach.

Detailed Syllabus

Sectioni |

Sr.
No.

Name of chapter & Details

Hours
Allotted

1

Introduction to Engineering Graphics:
Drawinginstruments and accessories, BISP46, Use of plane scale.

02

2

Loci of Points:

Path of the points moving on simple arrangements and simple mecha
Slider cranks mechanism.

Four bar chain mechanism etc.

07

Engineering Curves:

Classification oEngineering Curves.

Construction of following Conics using suggested methods.

Ellipse - Directrix focus, Concentric circle, Oblong, ellipse in parallelog
method.

Parabola Directrix focus, Rectangle, Parabola in parallelogram and Tar
method.

Hyperltola - Directrix focus, Rectangular hyperbola.

Cycloid, Epy cycloid, Hypo cycloid, involute.

07
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4 | Orthographic Projections:
Principle of projection.
Introduction of Principal planes?rojections from the pictorial view of th
object on the principglanes foView from Front, View from Top and VieV
from Side using first angle projection method and third angle proje
method. Full Sectional View.

5 | Isometric Projections and Isometric View or Drawing:
Isometric Scale, Isometric view or drawirgmd projection, Conversion (
orthographic views into isometric projection.

Section’ Il

6 | Projections of Points & Lines:

Introduction to principal planes of projections, Projections of the p
located in same quadrant and different quadrddgections of line with its
inclination to one reference plane and with two reference planes. True
of the line and its inclination with the reference planes.

08

7 | Projections of Planes:
Concept of different plane®rojections of planes with iisclination to one
reference plane and with two reference planes.

06

8 | Projections of Solids & Section of Solids:
Classification of solids, Projections of solids like Cylinder, Cone, Pyré
and Prism with its inclination to one reference plane and withreference
planes, Section of such solids and the true shape of the section.

08

9 | Development of Lateral Surfaces:
Concept of development of the different surfaces.
Parallel Line Development and Radial Line Development.

06

Sectionlll: Auto CAD Lab

1 | Introduction to Auto CAD:
Starting with AutoCAD, AutoCAD dialog boxes, @wdinate Systemsg
drawing lines, circle, arcs, rectangle, ellipse, polygons| &xercises. |

04

2 | Editing sketched objects:

Editing sketches, moving, copying, pastimgfsetting, scaling, chamfering
trimming, mirroring. Filleting, sketched objects.

Exercises.

04

3 | Basic dimensioning:
Dimensioning AutoCAD ,creatinglinear, rotated, angular aligned base |
Dimensions, Modifying dimensions.

02

4 | Plotting the drawingsn AutoCAD, plotting drawing using the plot dialg
box, adding plotters and using plot styles, plotting sheets. Demonstrati

3D drawing.

02
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Instructional Method and Pedagogy:

1 Section lll to be dealt in the laboratory only.

1 Syllabus is designefibr high tech branches like EC, CE, IT, Etc. So the course content
the Engineering Graphics is just fundamentals only.

1 At the beginning of course, the course delivery pattern, prerequisite of the subject w
discussed.

1 Lectureswill be conductedwith the aid of multi-media prgector, black boad, OHP

efc.

Attendance is compulsory in lectures and laboratory.

Minimum two internal examswill be conductedand total of two will be casidered

as a part obverl evaluatio.

1 Assignmentsbasedon coursecontentwill be given to the studentsat the end of each

unit/topic andwill be evaluatedat regubrly.

Surprise tests/Quizzes/Seminar/Tutorials will be conducted.

The course includes a laboratory, where students have an opportunity to buil

appreciation for the concepts being taught in lectures.

1 Minimum four drawing sheets have to be submitted as-teonk in laboratory based on
course contents.

1 Minimum one sheein AutoCAD is to be prepared.

1 Chapter No: 1, 4 and 5 will be covered in laboratory hours.

E

= =

Students Learning Outcomes:

At the end of this course students will able:
1 To have a freshman level course which provides the undergraduate engineeringvgtad
a background in descriptive geometry, orthographic projection, engineering di
standards and annotation, Point line and plane relationships in projection:viewl
engineering drawings; auxiliary and section views; basic dimensioning and &md
engineering applications.
1 To comprehend general projection theory, with emphasis on orthographic projec
represent thredimensional objects in two dimensional views.
To understand dimension and annotate-tivoensional engineering drawings.
To understand the application of industry standards and best practices applied in eng
graphics.
1 To create 3D models and 2D engineering drawings.
1 To computerize the manual sheet drawing with the help of Computer Aided Drafting.

1
1

Text book:

1. A Text Book of Engineering Graphics by P.J.Shah, S.Chand & Company Ltd., New De
2. Sham Tickoo, AutoCAD 2009, CENGAGE learning Indian Edition.

Reference Books:
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1. Engineering drawing by N. D. Bhatt, Charottar publication.

2. Engineering Graphics By Arunod#&umar, Tech Max Publication, Pune.

3. Engineering Drawing & Graphics using Auto CAD 2000 By T. Jeyapoovan, Vika
Publishing House Pvt. Ltd., New Delhi

4. A text book of Engineering Drawing By P.S.Gill, S.K.Kataria & sons, Delhi.

5. Engineering Drawing with an Introduction to Auto CAD By D.A.Jolhe, Tata McGraw
Hill Publishing Co. Ltd., New Delhi.

6. A Bible on AutoCAD by Ellen Finkelstein, Wiley Publishing, Inc.

Reading Materials, web materials with full citations:

1 BIST SP46.
1 Powerpoint presentation of engineering graphics and Auto cad.

Additional Resources

1 N.P.T.E.L. Video Lecture Seriesww.nptel.iitm.ac.in



http://www.nptel.iitm.ac.in/
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Course Title Elements of Civil Engineering
Course Code CV113
Lecture 104
Practical 101
Course Credit
Tutorial 100
Total : 05

Course Objective

The objectives of this course are:

To get the knowledge of development of civil engineering branch in India.

To understand the Importance and working principlsuo¥eying.

To understand the physical and mechanical properties of materials.

To understand concrete, its grades and properties of fresh and hardened concrete
and use.

= =4 =4 -4

1 To understand various principles of planning and its importance.
1 To understandarious components in building and their function and purposes.
1 To understand the aspects of statics and dynamics.
1 To understand the behavior of different materials and effect of losses.
1 To understand various aspects of inertia and distribution of forces.
Detailed Syllabus
Iﬁ(r).. Name of Chapter & Details Al_lllg'l(Jt(ran
1 | Introduction 3
Impact of Infrastructural Development on the Economy of a Country, RG
Civil Engineers, Branches of civil engineering, Scope of civil engineering
2 | Surveying 8

Chainand Compass Surveyinfntroduction, Definition of surveying, primat
divisions of surveying, object and classification of surveying, principle
surveying, approximate methods of chain and tape surveying, unfoldin
folding of a chain, instrument®if chaining and taping, measurement by t
and chain, errors in tape measurements and their corrections, testir
adjusting of a chain, chaining on flat and sloping ground, obstacle in cha
direct and indirect methods of ranging, methods of tsangr principle basic
definitions, bearings and meridians, prismatic compass, surveyors col
azimuthally and quadrant bearing systems, true north and magnetic
magnetic declination, local attraction and its correction.
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3 | Construction Materials 6
Requirement, types, uses, properties and importance of Civil Enging
materials like Stone, Bricks, Lime, Cement, Timber, Sand, Aggregate, M
and Concrete.

4 | Elements of Building Construction 5
Planning: Elementary principles and basiequirements of a buildin
planning, layout of residential & industrial buildings.

Construction: Classification of buildings based upon occupancy and strud
Design Loads, Common building components, their functions, and no
dimensions. Elements bfiilding drawing. Introduction to building byelaws.

Section- |

5 | Introduction: 2
Scalar and Vector Quantities, composition and resolution of vectors, sysi
units, definition of space, time, particle, rigid body, force.

6 | Fundamentals ofstatics: 9
Principles of staticscoplanar, concurrenand norconcurrent, parallel an
non-parallel forces, composition and resolution of forces, moments & co
- their properties Combination of coplanar couples and forces, equilibt
equilibrium, free body diagrams, analytical conditions of equilibrium
coplanar force systems

7 | Center of Gravity and Moment of Inertia: 6
Center of gravity of lines, plane areas, volumes and bodies moment of i
polar moment of inertia & radius of gyration arfeas, parallel & perpendicul
axes theorems.

8 | Friction: 6
Theory of friction, static and sliding friction, laws of friction, angle @
coefficient of friction, inclined plane friction, ladder friction, wedges, belt
rope friction.

9 | Support Reactions: 2
Types ofloads, Types of supports, Types of beams; Determinaticumjort
reactions.

10 | Simple stresses & strains: 9

Elastic, homogeneous, isotropic materials; limits of elasticity
proportionality, yield limit, ultimate strength, straimardening, section ¢
composite materials, prismatic and fanismatic sections. Strains: Lineg
shear, |l ateral, t her mal and vol
stresses, axial tensile & compressive, shear and complementary s|
thermal andhoop. Applications to composite material stepped & tapered b

TermWork: Term work shall be based on the above mentioned course content
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Instructional Methodology and Pedagogy:

1 Lectureswill be conductedwith the aid of multi-media projector, black
boad, OHP efc.

1 Assignmentdasedon coursecontentwill be givento the studentsat the end

of eachunit/topic andwill be evaluatedat regulr interval.

Surprise tests/Quizzes/Seminar/Tutorialgill be conducted

The courseincludesfield work, where studentshave an opportunity to build an

appreciéion for the concepts being taugh lectures

E

Students Learning Outcomes:

At theend of the course, student will be able:
1 To know about different construction materials and their properties.
1 To know engineering aspects related to buildings.
1 To know about importance of surveying.
1 To know abouthe staticsand dynamics.
1 To understand the behavior of different materials.

Text book:

1. Surveying Vol | and Il by Dr B.C.Punamia, LaxRublication Delhi
2. Building Construction by dr. B.C.Punamia, Laxmi Publication Delhi
3. Mechanics of Solids by Indrajeet M Jain, Tedax Publication

Reference Books:

1. Surveying Vol | and Il by S.K.Duggal, Tata Macgraw hill publication New
Delhi

Engineering Material by Dr S.C.Rangwala, Charotar publication house
Building Material by Dr S.K.Duggal, New age international publication house
Delhi

Civil Engineering Material by Jakson and Dhir, ELBS publication London
Engineering Mechanics (Static) Be&dohnston

Engineering Mechanics (Dynamics) Beer & Johnston

Applied Mechanics by S.B. Junnarkar and H.J. Shah

Engineering Mechanics by A.K. Tayal

Engineering Mechanics VdIMeriam J.L.

0 Engineering Mechanics Vol Il Meriam J.L.

w N
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Additional Resources

1 N.P.T.E.L. Lecture Series
1 www.asce.org

1 www.engineeringcivil.com
1

l

www.ice.org
www.aboutcivil.com



http://www.asce.org/
http://www.engineeringcivil.com/
http://www.ice.org/
http://www.aboutcivil.com/
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Course Title Basics of Computer Programming
Course Code CE112
Theory :04
Practical 01
Course Credit
Tutorial :00
Credits :05

Course Objective

The objectives of the course are:
1 To introduce the student about programming skills so that, they can utilize this skills

field of computer science.

1 The objective of this course is to provide the student with the fundamental knowled
skills to become a proficient C programmer. The student will learn to transpos
physical problem domain into procedural program.

1 The student will program in a structured style whereby reinforcing the concepts of sc
quality, reliability and maintainability

Detailed Syllabus

Sr. . Hours
No. Name of chapter & details Allotted
Sectioni |
1 | Introduction to computer and programming 08

Introduction, Basic block diagram and functions of various componen
computer, Concept of Hardware and Software, Typesotitvare, Compile
and Interpreter, concepts of Machine level, Assembly level and High
programming, Flow charts and Algorithms.

2 |[Fundamentals of 0C6©6 08
Features of C language, structure of C program, comments, header file
types, constantsand variables, operators, expressions, evaluatior
expressions, type conversion, precedenceaasociativity, I/O functions.

3 |Control structures in 06C©O 07
Simple statements, Decision making stateméit®ping statements, Nestin
of control structures, break and continue statement, goto statement.
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4 | Array 05
Concept of array, One and Two dimensional arrays, declaration
initialization of arrays, Working with arrays.

Sectioni Il
5 | String 05
String, String storage, Standdmtbrary String Functions
6 | Functions 10

Concept of user defined functions, prototype, definition of funci
parameters, parameter passing, calling a function, recursive function.

7 | C Preprocessor 05
Features, Macro Expansion, File Inclusi@onditional Compilation,
Miscellaneous directive

8 | Pointers 08
Basics of pointers, working with pointer, pointer and array, pointer to arra
pointer with function.

Instructional Method and Pedagogy:

1 Lectures will be conducted with the aid mwilti-media prgector, blackboad,
OHP eftc. Assignments based on course contents will be given to the students at
the end of each unit/topic and will be evaluated at regular interval

T Minimum five experiments shall be there in the laboratory related to conmsents

1 Minimum six tutorials which includes solution of minimum five computer progran
each head

Students Learning Outcomes:

On the completion of the course, students will be able:

To know the basic skills needed in computer programming.

To develop structural programs using various control structures.

To decompose the solution into modules at the-dened function level.
To know the concepts of various data types and pointers in C language.
To write, compile, debug and run a progrant.

To understand the use of functions and write functions in C.

To use different control structures like for, while, do while, switake, etc.
To understand the use of Arrays and will be able to use it in a program.

= =4 -8 -8 _9_9_°2_2

Text books:

1. Programming in ANSI C, fourth Edition, E Balagurusamy, TMH Publication
2. C: The complete Reference, Herbert Schildt, TMH Publication
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Reference Books:

1. Programming in C, Ashok Kamthane, Pearson
2. Computer concepts and Programming, Vikas Gupta, Dream Tech
3. Computer fundamentals and Programming in C, Pradip dey and Manas Ghosh, Oxfc

Additional Resources

http://cquestionbank.blogspot.com
www.intelligentedu.com/
www.hermetic.ch/cfunlib.htm

N.P.T.L. Video Lecture Series

N.L.T.T.l. Instructional Resources Videos.
WWwWWw.cprogramming.com/

www c-programcom/

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



http://cquestionbank.blogspot.com/
http://www.intelligentedu.com/
http://www.hermetic.ch/cfunlib.htm
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Course Title Fundamentals of ElectricalEngineering
Course Code EL112

Lecture 04

Practical 01
Course Credit

Tutorial : 00

Total : 05

Course Objective

This course contains basic laws and formulas of Electrical Engineering which helps in solving
various electrical circuits &etworks. It also contains information regarding various basic elect

components and devices

Detailed Syllabus

Iﬁ’g_ Name of chapter & Details Amgtlitresd
Section-1

1 | DC Circuits 08
Effect of temperature upon resistance, solutions of seriepanadiel, staidelta
conversion, Basic laws

2 | Electrostatics & Capacitance 08
Definitions, types of capacitors, series parallel combinations, cha
discharging, energy stored by capacitors

3 | Electromagnetic 13
Magnetic circuits, series parallel combinations, Hysteresis and eddy currer
and Induced ernf statically, dynamically. Coefficient of self and muty
induction, coefficient of coupling, rise and decay of current in inductive cir
force experienad by current carrying conductor

4 | Batteries and Cables 03
Battery, Life of batteries, Charging & discharging of battery, Cables, 2, 21/2
and 4 core, armoured & unarmoured cables

Section- 1l

5 | Single Phase AC Circuits 14
Generation, equation, definitions, vector representation, additions
subtraction, complex algebra, power and impedance triangles, lag lead,
series and parallel combinations, power factor, Rese8ages and parallel,
factor, bandwidth. Power agtions of single phase ac circuit
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6 | Polyphase Circuits 15
Generation, advantages, Phase sequence, Line and phase quantity and
between them in star and delta connection. Power measurement methods,

7 | Safety and Protection 03
Safety, importance, electric shock, first aid for electric shock, earth
protective devices like fuses, ELCB, MCB

Instructional Method and Pedagogy:

1 Lectures will be conducted with the aid of muttedia projector, black board, OHP etc.

1 Assignments based on course content will be given to the students at the end of each
unit/topic and will be evaluated at regularly.

1 Surprise tests/Quizzes/Seminar/Tutorials will be conducted. .

1 Minimum ten experiments shall be there in lddgoratory

1 The course includes a laboratory, where students have an opportunity to build an
appreciation for the concepts being taught in lectures.

Students Learning Outcomes:

At the end of the course students will be able
1 To understand the bassoncepts of magnetic, AC & DC circuits
1 To understand the basic concepts of wiring, earthing, generation & transmission

Text book:

1. ElectricalTechnology(Volumd) by B L Theraja, S.Chand & Company Ltd.
2. Elemetns of Electrical Engineering by: J N Swaang N V Sihha 3rd Edition, Mahajan
Publication

Reference Books:

1. Fundamentals of Electrical Engineering3 by S K Shadev, Dhanpatrai & Company

2. Electrical Circuit Theory and Technology by John Bird, British Library Cataloguing in
Publication

3. Elements of Electrical Engineering by U A Patel, Atul Parakashan

4. Electrical Techonogy by S K Bhattacharya, New Age International

5. Basic Electrical Egnieering by D P Kothari & 1 J Nagrath, Tata McGraw Hill

Reading Materials, web materials with full citations

9 NPTEL Videos Lecture Series
1 http://www.jee.ro
1 http://www.pdEsearchengine.net/basielectricatengineeringpdf.html



ftp://172.172.98.100/Central Library- Resource Center/NPTEL Videos Lecture Series/
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Course Title Electrical Workshop
Course Code EL113
Lecture : 00
Practical 01
Course Credit
Tutorial : 00
Total 01

Course Objective

1 To be familiar with measuring instruments like voltmeter, ammeter, wattmeter
1 To provide the knowledge of differetypes of wirings

1 To introduce different electrical components and its working

1 To create importance of electrical safety

Detailed Syllabus

Iﬁ’g_ Experiments will be conducted based on following topics Amgtlitresd
Section-1

1 | Basic Electricalcomponents 6
Different electrical components, its symbol, general use and ratings

2 | Measuring Instruments 6
Types of measuring instruments analog and digital. Use of Different a
instruments  like voltmeter, ammeter, wattmeter. Digital Multime
measurement of different quantity.

3 | Wiring and lllumination 4
Different types of wiring schemes accessories,

4 | Safety and Protection 6
First aid for electric shock. Study and demonstration of different prote
equipment like ELCB, MCB, fuses,

5 | Earthing 4
Study of Importance of earthlings, different types of earthings.

6 | Small Project 6
A small project will be carried out

Instructional Method and Pedagogy:
1 Lab sessions will be carried out to give better understanding of above topics.
1 Smallproject based on above topic
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Students Learning Outcomes:

At the end of the course students will be able:
1 To measure different electrical quantities like ampere, volt, energy etc.
1 To understand importance of earthin
1 To understand different wiring schemes
1 Importance of different protective devices like ELCB, MCB, Fuses and its uses.

Text book:

1. Electrical Technology, B L Theraja,S. Chand?ublications
2. Electrical Wiring Estimation and Costing, S L Uppal, Jain Book Depot

Reference Books:

1. Elements of Electrical Engineering, U A Patel, Atul Prakashan

Reading Materials, web materials with full citations

T www.howstuffworks.com
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Course Title Electronic workshop
Course Code EC111
Theory 102
Practical 101
Course Credit
Tutorial : 00
Credits : 03

Course Objective

To study soldering technique, PCB design, analog and digital troubleshooting technique

design and implement analdggital mixed mode project.

Detailed Syllabus

S(r).. Name of chapter &details A'ﬂg,ltjtgsd

1 | Introductions to electronics components 02
Active and passive components

2 | Multi -meter 02
Analog and digital multmeter, Measurement of various parameters: AC,
Voltage, current, resistance, capacitance.

3 | Signal generator 02
Study of various functions: sine, cosine, triangular, ramp, step, square
tooth. Variations of magnitude, frequency, attenuation using course and 1

4 | Analog and digital oscilloscope 02
Introduction to analog and digitabscilloscope, Measurement of tin
frequency and magnitude, Testing of various components

5 | Soldering 02
Introduction to Soldering, types of soldering, stripping and tinning star
wires, components placement, hand wire solderinggotidering techniques
electrostatic discharge, faults in soldering

6 | Analog and Digital Troubleshooting 02
Electronics troubleshooting using Oscilloscopes, signal injection and ¢
tracing, system analysis, diagnostics methods, servicing close loop ci
troubleshooting noise and intermittent, introduction to didi@lbleshooting
usingdigital logic analyzers

7 | PC Hardware basics 02

How computers work, system board, CD/DVD Drives and Hard Dr

Troubleshooting Fundamentals, Device Manager, Different Hardware a
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Drivers, Multimedia Technologies, Power Supplies.

8 | PCB Design 02
Types of PCBEPTH and Non PTH), drafting of PCB using various meth(
manually or using various design tools. (SPICE, ORCAD, CAD star) D¢
specifications for PCB etching and drilling, soldering of various compor
over PCB

9 | Regulated power supply 02
Types of regulated power supply (fixed and variable), design
implementation of Ov to 12v variable regulated supply

10 | Mini project using various tools and its Implementation using 04
Analog/Digital/Mix Mode
Implementation of project, documentation of projecfEEE standard format,

Instructional Method and Pedagogy:

91 Lectures will be conducted with the aid mftlti-media prgector, blackboad, OHP efc.
Assignments based on course contents will be given to the students at the end
unit/topic andwill be evaluated at regular interval

1 Minimum five experiments shall be there in the laboratory related to course contents

1 Minimum six tutorials which includes solution of minimum five computer programs

each head

Students Learning Outcomes:

At the endof the course students will be able:
1 To understand soldering, PCB design and PCB fabrication
1 To get the knowledge of testing and troubleshooting.
1 To do good project work in analog/digital/mix mode.

Text books:

1. Jean Andrews, Enhanced guide to managimd) maintaining your PC, edition, 2001,
2. Course Technologly Thomson learning publishers.
3. Rashid M. H. ASPI CE for circuits and e

Reference Books:

t Boar ds: Desi

1. Bosshart APrinted Ci i
er 6s Gui deo.

;
Hi | | Orcad/ PCBI | , i

cCo
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Course Title Environmental Sciences
Course Code ES111
Lecture 103
Practical : 00
Course Credit
Tutorial : 00
Total 103

Course Objective

Theobjectives of the course are to:
1 To realize the importance of environment for engineering students.
1 To enhance the basic knowledge of environment to students.
1 To make aware the student about global environmental problems and natural disag
1 To give thedeas about advance technologies of Engineering that will useful to protg
environment.

Detailed Syllabus

Sr. . Hours
No. Name of chapter & Details Allotted
Section- |

1 | Introduction of Environment 3

Definition of environment, Importance and Requirement of environm
education in engineering, Component of environment, Technology,
technology, effect of technology on environment.

2 | Water pollution 5
Sources of water, Type of impurities found in waste water, Different meth
remove the impurities, Water treatment plant, Water quality standard by \

3 | Air pollution 5
Composition of air, Structure of atmosphere, Sources of air polly
Technology used in control of air pollution, Prevention for air pollution.

4 | Land pollution 5
Structure of lithosphere, Type of solid waste, Step to control lardtipal
Landfill and incineration method to control land pollution.

Section- |l

5 | Noise pollution 3
Introduction of sound and noise, Sources of noise pollution, Effect of nois
pollution, Control of noise pollution.

6 | Global environmental problem 4
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Globalwarming. (mechanispeffect, control), Acidain. (mechanismeffect,
control), Ozone layer depletiofmechanismeffect, control)

7 | Ecological aspects of environment 6
Introduction. Ecology, Ecosystem), Component and structure of Ecosys
Food chain and foodveb, Biodiversity and Biediversity index, Biegeo
chemical cycle, Ecological pyramid.

8 | Human population dynamic 4
Definition of population angiopulation growth.
Exponential population growth.

Logistic population growth.

Demographic projection of human population.
Different method to find out population growth.

9 | Fundamental of seismic rgineering 9

Basic terminology related earthquake
Earthquake, Focus, Epicenter, Seismology, Seismogram,
seismograph

Earthquake zone.

Type of earthquake wave:-Wave, Swave, L-wave

Magnitude of earthquake, Richter scale.

What to DO and not to DO during earthquake.

Instructional Method and Pedagogy:

1 Delivery of lectures using muitnedia projectors.
1 Individual interaction with students.

Students Learning Outcomes:

At the end of the course student will be atole
1 Realize the importance of environment.
1 Provide the basic manner to students about clean environment.
1 Get their responsibility for environment and ddend society.
1 Aware with natural disasters and what they can do during such disasters.

Text book:

1 Environment & Ecology by Dr Gourkrishna Dasmohapatra
2 Essential of environment and seismic engineering: Atul prakashan
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Reference Books:

Environmental Studies: R. Rajagopalan,Oxford University Press
Environmental Pollution: Causes, Effect€&ntrol by K.C Agrawal
Environmental Science by Richard T Wright & Bernard J Nebel
Environmental Science by Daniel B Botkin & Edward A Keller

Environmental Engineering & Management by Suresh K Dameja
Environmental Management by Dr. SwapaDéb

Environment & Ecology by Dr Gourkrishna Dasmohapatra

Introduction To Environmental Engineering and Science by Master Gilbert M.

O~NO O WNBE

Additional Resources

www.ecoclub.com
www.who.org
www.care.com
www.cleantechnology.com



http://www.ecoclub.com/
http://www.who.org/
http://www.care.com/
http://www.cleantechnology.com/
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Course Title Engineering Physics
Course Code EP111
Lecture 104
Practical 101
Course Credit
Tutorial : 00
Total 105

Course Objective

The objectives of the course are:

1 To introduce the students about the general scientific concepts that can be u
Engineering and Technology.

1 To improve the knowledge of students about different materials and their applicat
Engineering.

1 To develop the ability of students to solve variety of engineering problems.

Detailed Syllabus

Eg Name of chapter & Details A'ﬂgtlf[resd
SECTION-I
1 | Elasticity 3
|l ntroduction to stress, st Madulus. Balk

Modulus. Modulus of rigidity.
Tensile and Shear Stress. Elastic limit.

2 | Waves 6
Classification of Waves: Transverse waves (electromagnetic waves) and
longitudinal waves (sound waves).

Classification of Sound. Characteristics of Sound. W&leehner law:
Loudness, Intensity, Intensity Level, Decibel.

Architectural acoustics of building: Absorption coefficient.
Reverberation. Reverberation ti me
of building and their remedies

Ultrasonic waves: Introduction. Properties, production and detection of
ultrasonic waves.

Determination of velocity of ultrasonic waves in liquids & Applications.
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3 | Electromagnetism 3
Electrostatics: Gauss law, electric and magnetic forces and Lorentz
Magnetic lines of force. Electric and magnetic fields. Magnetic induc

El ectrodynamics: Faradayo6s l aw
electromagnetic equations, Introdoo of Plasma state of matter.
4 | Band Theory of Solids 4

Introduction. Electrical conductivity in conductors, semiconductors

insulators. Energy bands in solids. Classification of solids on the basis o
theory, Fermi level. Semiconductors: Ingin and Extrinsic semiconductor
Types of diode (PNunction diode, Zener diode, Varicap diode, Lpfibto
emissive effect and Photo diegloto conductivity), Hall Effect: Relatio
between Hall coefficient and mobility of the charge carriers in semicomsuc

5 | Modern Physics 7
Quantum Mechanics: Origin (Brief history) and development of quat
t heory. Wa v e function: Nor mal i z:
Applications.

X-rays: Origin of xray, production, properties and application efay.
Introduction to LASER: Absorption, spontaneous and stimulated emig
Population inversion, pumping. Properties of LASER. Relation bety
Einstein coefficients. Types of Lasgercording to laser medium.
Semiconductor laser, NdAG laser, HeNe laser and CO2 laser. Applicatio
of laser

SECTION-II

6 | Communication Systems 6
Coaxial communication. Transmission line and wave guide.

Optical Fiber: Introduction. Production of optical fiber. Basic principal (T
Internal Reflection).

Composition of optical fiber. Acceptance angle and Numerical Aperture. 1
of optical fiber. Advantages of optical fiber optical communication mamed to
metallic cable communication. Applications.

7 | Crystal Physics 5
Introduction. Classification of Solids. Crystal systems, Bravais lattices.
Cubic lattice: Number of atoms, Atomic Radius, Atomic Packing Factor. M
indices, Miller plane#n cubic structure.
Relation between interplanner distance and cubic edge.
Br a g g 0 sraylDiffraction Xhethods

8 | Thermal and Electrical Conduction 3
Introduction to thermal Conduction, convection and radiation.

Conduction through compound media. Specific H8a¢ wt ondés | a
Classical Physics: Classical free electron theory of metals. Eleg
conductivity. Thermal conductivity.
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WiedemanrFranz law. Success and drawbacks of classical freeaietieory.

9 | Superconductors 2
Introduction. Properties of superconductors. Fypad Typell
superconductors.
High Temperature super conductors. Applications

10 | Advanced Engineering Materials 3
Introduction to metallic glasses. Properties, types, preparation and applica
Nancmaterials: Introduction about natechnology, properties, preparati
methods and applications.
Shape Memory Alloys: Shape memory effect, Pseeldsticity, appcations.

11 | Testing and Analysis Methods 3

Introduction and objectives of Non Destructive Testing methods.

Various NDT methods: Liquid (Dye) Penetration Testray Radiography an
Fluoroscopy, Ultrasonic Inspection Test.

Introduction to Scanning Et&ron Microscopy and Transmission Electr
Microscopy.

Instructional Method and Pedagogy:

1
1

il
il

T

Lectures will be conductedwith the aid of multi-media projector, black
boad, OHP efc.

Assignmentsbasedon coursecontentwill be given to the studentsat the end

of eachunit/topic andwill be evaluatedat regulr interval.

Surprise tests/Quizzes/Seminar/Tutoriavgill be conducted

The courseincludes a laborabry, where studentshave an opportunity to build an
apprecigion for the concepts beingugh in lectures

Minimum t e n experimentsshall be there in the laborabry related to course
conterts.

Students Learning Outcomes:

At the end of the course students will be able to:

T

T
T
T
T

Understand the general scientific concepts required for technology

Apply the concepts in solving engineering problems.

Apply the ideas of advance testing methods.

Explain scientifically the new developments in engineering and technology

Get familiarized with the concepts, theories, and models behind many technological
applications.
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Text book:

1. Engineering ScieneEdward Hughes & Christopher Hughes; Longman publication (Britis
Gov.)

2. Engineering PhysiesAbhijit Nayak; S.K. Kataria & Sons publication, New Delhi

3. Engineering Physie$s.Vijayakumari; VikasPublishing House Pvt. Ltd., New Delhi

Reference Books:

Concepts of Modern Physiedrthur Beiser; Tata Md&raw Hill Co. Ltd

Optics- Ajoy Ghatak; Tata Me&sraw Hill Co. Ltd

Optical Fibre & Laser Anuradha; New Age publiation

Fundamental of Physié¢sHalliday, Resnick & Walker; John Wiley & Sons, Inc.
Principles of PhysicsR.A. Serway & J.W. Jewett; Thomson Asia Pvt. Ltd.
Elementary Solid State Physidd. Ali Omar; Pearson Education Inc.

Oxford Physics Dictionary.

NoakswNE

Additional Resources

http://www.physicsclassroom.com
http://www.wikipedia.org
http:/Avww.cap.ca

http://focus.aps.org/

N.P.T.E.L. Video Lecture Series
N.LT.T.l. Instructional Resources Videos.

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



http://www.physicsclassroom.com/
http://www.wikipedia.org/
http://www.cap.ca/
http://focus.aps.org/
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Course Title Electrical Machine T |
Course Code EL312

Lecture 104

Practical 101
Course Credit

Tutorial : 00

Total : 05

Course Objective

The objectives of the course are:

f
f
f

il

To understand the basics of electromechanical energy conversion

To understand the construction, working, characteristics and applications of DC gen
Gain the knowledg@boutconstruction working, characteristics and applications of

motors

To learn the construction, working, characteristics and applications of transformers

Detailed Syllabus

Iﬁ(r).. Name of chapter & details Amfd
Sectioni |
1 | Principles of Electromechanical Energy Conversion 07
Law of energy conservation, Induced emf, Force and torque in magnetig
energy balance, Brief of singly and doubly excited magnetic field system
2 | DC Generator: 09
Introduction, construction, emgquation, Lorentz force law, Classificatig
Armature reaction, commutation, Characteristics of Different genera
voltage regulation, Parallel operation, Applications
3 | DC Motor 10
Introduction, classification, back emf, Speed, torque equation, 4
regulation, Armature reaction, commutation, Operating characteristic
different DC motors, Applications
Total 26
Sectioni Il
4 | Speed control, starting and braking of DC motor
Introduction, Speed control methods of DC Motors, DC motor sta 10
Braking
5 | Losses, Testing and Maintenance of DC Machines
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Power Losses, Efficiency, Br ake 10
Retardation test, testing of series machines, Maintenance of DC Maching

6 | Single phase Transformer 10

Introduction, operating principle, classification, emf equation, Ampere cu
law, Transformer on no load, on load, Vector diagram and equivalent c
voltage regulationlLosses, Efficiencyi commercial, all day, O.C. and S.(
backto-back, parallebperation, Construction

Total 30

Instructional Method and Pedagogy:

1 Lectures will be conducted with the aid of muttedia projector, black board, OHP etc.

1 Assignments based on course content will be given to the students at the end of eac
unit/topic and will be evaluated at regular interval.

1 Surprise tests/Quizzes/Seminar/Tutorials will be conducted.

1 The course includes a laboratory, where studesig an opportunity to build an
appreciation for the concepts being taught in lectures.

1 Minimum ten experiments shall be there in the laboratory related to course contents

Instructional Method and Pedagogy:

At the end of the course students willdige:
1 To apply knowledge of mathematics, science, and engineering
1 To identify, formulate, and solve engineering problems
1 To use the techniques, skills, and modern engineering tools necessary for engineerir
practice

Students Learning Outcomes:

At the end of the syllabus student will able to
1 know construction, working and application of transformer
1 know characteristics of DC machines
1 know routine tests, calculation of efficiency and losses and hence performance of {
machines and transfornser
1 know general fault developing in machine, how to locate it and its remedies.

Text Books:

1. Theory & Performance of Electrical Machineby J B Gupta: S. K. Katariya & Sons
Publication
2. Electrical Machines, Drives and Power Systdiyp Theodore wildi

Reference Books:

1. Electrical Technology Vol llby B L Theraja: S Chand Publication
2. Electric Machinesby Ashfaq Husain: Dhanpat Rai & Co.
3. Electric Machinesby Nagrath and Kothari: Tata McGraw hill
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NPTEL webl/video lectures
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List of Experiments
Subject Code: EL312
Subject Name Electrical Machine - |

Sr. Aim of experiment
No

1 | To study the construction and working principle of Sirefimselransformer.

2 | To study the construction and working principle of DC Machines.

3 | To perform voltage ratio test and polarity test of single phase transformer.

4 | To perform open circuit (O.C.) and short circuit (S.C.) test on single phase transgor
determine parameters of its approximate equivalent circuit.

5 | To obtain Magnetization characteristic (O.C.C.) of a D.C. Generator.

6 | To obtain internal & external characteristic of D.C. shunt generator.

7 | Tofind efficiency & voltage regulation ofrgjle phase transformer by direct loading te

8 |[To perform Swinburneds test on D.C. S

9 | To perform Sumpner (Back to Back) test on a pair of single phase transformer and
efficiency.

10 | To perform load test on D.C. series motopl&t its characteristic.

11 | To perform parallel operation of single phase transformer.

12 | To perform speed control of DC shunt motor
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Course Title Electrical Circuit Theory
Course Code EL303
Theory : 04
Practical 101
Course Credit
Tutorial : 00
Credits 105

Course Objective

The objective of the course is to:
9 Make students understand about the basic laws and formulas of Networks and circuit
help in solving complex circuits into simpler one.

1 Make studentsinderstand about the application of theorems to the complex circuits.
1 Understand the types of networks and network topologies.

1 Analyze of complex circuits using Mesh current & Nodal voltage method for va
networks in various series and paratlembinations.

1 To understand the concept and basic need of two port network.
1 To understand and implement Laplace transform of circuits and waveforms.

Detailed Syllabus

Sr. . Hours
No. Name of chapter & details Allotted
Section’ |
1 | Circuit Variables and Circuit Elements 03

Introduction, Basic terminology and definitions related to netwd
Classification of networks

2 | Analysis of resistive Circuits 05
Ki r c hlans, fM@sh Analysis of Circuits with Resistors and Indepen
Sources, Mesh Analysis of Circuits Containing Dependent Sources, Cg
of Supermesh and examples, Nodal Analysis of Circuits Containing Res
and Independent Sources, Nodal Analysis otuits Containing Depender
Sources, Concept of Supernode, Source Transformation technique, Dua

3 | Network Theorems
Superposition  Theorem, Thevenin'sTheorem, Norton's Theorer 05
Determination of Equivalents for Circuits with Dependent, Independen
AC Sources, Maximum Power Transfer Theorem with DC and AC cirg
Millman's Theorem, Reciprociffheorem Substitution Theorem
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4 | Network Topology
Concept of Network Graph and Definitions, The GetMatrix, The Tieset 08
Matrix, Kirchhoff's Laws in Fundamental Csét and Tieset Matrix

5 | Network functions 04
Poles and Zeros of the network function, Restriction on Pole and
locations fordriving point and transfer function

6 | Introduction to Fourier series and Fourier transform: 04
Periodic and noiperiodic signals, Fourier transform of standard sigrn
Fourier series of standard signals.

Total 29

Sectioni I

6 | Two 1 Port Networks 04
Two port Impedance parameters, Two port Admittance Parameters, Tw,
Hybrid parameters, Two port Transmission parameters, Symmetry
Reciprocity of all parameters, Integlationship between all these paramete

7 | Initial conditions 05
Initial conditions in elements, Procedure for evaluating initial conditi
Solution of circuit equations by using Initial Conditions

8 | Time domain response of First order RL and RC circuits 04
Mathematical backgroundirst order differential equations, Solution of No
homogeneous equation using integrating factor, J¢orestants, Examples

9 | Time domain response of Second order linear circuits(fR -C) 05
Introduction, Second order equation, Solution of -homogeneou
differential equation, Examples

10 | Laplace Transform Analysis for Circuit Applications and Transfer 05
Function Applications
Laplace transformation, Inverse Laplace transformation, Partial fra
expansi on, Heavi si deds E x p &nalsvialoe
theorem

11 | AC AND DC TRANSIENTS: Sinusoidal transient analysis using Lapld 05
transform methods, two mesh AC transients, complete response of Rl
and RLC circuits to step, sinusoidal, exponential, ramp, impulses an
combinations oéxcitations.

Total 28

Instructional Method and Pedagogy:
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1 Lectures will be conducted with the aid of murtedia projector,black board,OHP etc.

1 Assignments based on course content will be given to the students at the end of each
unit/topic and will be evaluated at regular interval.

1 Surprise tests/Quizzes/Seminar/Tutorials will be conducted.

1 The course includes a laboratory, where studeae an opportunity to build an appreciati
for the concepts being taught in lectures.

1 Minimum eight experiments including simulation can be there in the laboratory.

Students Learning Outcomes:

On the completion of the course, students will be able:
1 To understand the basic concepts of network topologies and theorems.
1 To understand the time domain response.
1 To understand the basic concepts of initial conditions of basic components.
1 To understand the basic concepts of Laplace and inverse Laplas®rm of the
networks.
To design networks and conduct experiments.
1 To identify and formulate the problem regarding with various engineering domain.

=

Text books:

1. Network analysis and Synthesiy/ A. Chakrabarti
2. Network analysis and Synthesly/ Vanvalkanburg
3. Network Analysisdhy U. A. Patel

Reference Books:

1. Network Analysisby G. K. Mithal, 14" edition

2. Electric Circuits andNetworksby K. S. Suresh Kumar: Pearson Education

3. Linear Circuits Analysisby DeCarloLin, 2nd edition: Oxford University Press (Indi
edition)

4. Fundamentals of electric circuitby Charles K. Alexander and Matthew N. O. Sadiku

Additional Resources

T http://www.jee.rofor papers
1 http://ocw.mit.edu
T http://nptel.iitm.ac.in



http://www.jee.ro/
http://nptel.iitm.ac.in/
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List of Experiments
Subject Code: EL303
Subject Name Electrical Circuit Theory

Sr. Aim of experiment
No
1 |TostudyandveritKi rchhoffd6s voltage | aw.

2 |To study and verify Kirchhoffds curre

3 | To study and verify Superposition theorem.

4 | To study and verify Thevenins theorem

5 |[To study and verify Nortonés Theorem

6 | To study and verify maximum power transfieeorem.

7 | To study and verify the Reciprocity theorem.

8 | To study and verify substitution theorem.

9 | To study and verify Compensation theorem.

10 [ To study and verify Millmands theorenm

11 |To study and verify Tellegends theore
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Course Title Power Systems |
Course Code EL305
Lecture 04
Practical : 00
Course Credit
Tutorial : 00
Total 1 04

Course Objective

1 To understand power generation system and power plants.

1 To understand concepts of load curve, Load factor & psteion economics.
1 To understand the transmission and distribution system.

1 Understanding Insulators, its type and reason for their failure.

Detailed Syllabus

Sg_ Name of chapter & Details A|_I|Ico)'ltjtzzsd
Section-1

1 | Power Generation: 01
Introduction to the power system, conventional trends of power gener
analysis and classifications.

2 | Steam Power Station: 15
Operation and control (boiler, economizer,-peater, electrostatic precipitatq
turbine, cooling tower, conveyer, codlandling), schematic arrangeme
advantages and disadvantages, choice of site, efficiency of steam power
Types of prime movers, characteristics, speed control & auxiliaries.

3 | Other types of Power Station 08
Operation, Schematic arrangementyatages and disadvantagestu#, Hydro
powerstation, Nucleapower station
Gas turbine power station
Combined cycle power plant
Comparison of various power plants

4 | Economics of Power Generation 04
Cost of generation: fixed, capital & runningpstrunning charges Importal
terms and factors, Load curve, Load duration curve, load factor diversity fi
demand factor etc. tariff, desirable characteristics of tariff, types of tariff
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Total

28

Sectioni Il

5 | Transmission System:

Classification of overhead transmission lines, short, medium and long
transmission line.

Typical AC power supply scheme, comparison of A.C. and D.C transmig
Advantages of high transmission voltage, Various systems of g
transmission, comparison @bnductor material in overhead transmission |
comparison of conductor material in underground transmission Sy
Comparison of various system of transmission line.

Elements of transmission line, Economics of power transmission, eco
choice of onductor size, Economic choice of transmission voltage.
Comparison of conductor efficiencies for various systems, choice of transm
voltage and economic size of conductor

12

6 | Distribution System

Primary and secondary distribution systent®ncentrated and uniform
distributed loads on distributors fed at one and both ends, ring distrib
tapered or stepped distributor, voltage drop and power loss calculation.
Overhead and underground transmission lines, types of cable and
construction, classification, insulation resistance, capacitance, dielectric
Types of conductor, most economical diameter of conductor, grading, meth
laying, causes of failures, calculations of insulation resistance and capacita

08

7 | Overhead Line Insulators

Types of insulators, materials of insulators, potential distribution over suspeg
insulator string, string efficiency, method of improving string efficiency; long
cross arm, grading insulators, guard ring; failure of insulators.

03

8 | Substation
Types of substations, various substation equipments and layout, various |
Arrangements.

02

9 | Corona:
Critical disruptive voltage,
disadvantages of corona.

corona loss, line design based on cg

03

Total

28

Instructional Method and Pedagogy:

1 Lectures will be conducted with the aid of muttedia projector, black board,

1 Assignments based on course content will be given to the students at the end of each

unit/topic and will be evaluated at regularly.
Surprisetests/Quizzes/Seminar/Tutorials will be conducted. .

1
9 Visit of substation can be carried out.
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Students Learning Outcomes:

1 Students will be able to understand general concepts of power system including
generation, power transmission and podistribution.

Text book:

1. Electrical Power Systerby V. K. Mehta S. Chand Publication.
2. Power System Engineeringy J.B.Gupta

Reference Books:

3. A Text Book on Power System Engineeribg A. Chakrabarti, Soni and Gupta
4. Power Systenby Uppal
5. Electrical Power Systenby Nagrath & Kothari

Reading Materials, web materials with full citations

9 NPTEL Videos Lecture Series



ftp://172.172.98.100/Central Library- Resource Center/NPTEL Videos Lecture Series/

g

SYLLABUS

RKUNIVERSITY
CourseTitle Basic Electronics
Course Code EC301
Theory : 04
Practical 101
Course Credit
Tutorial : 00
Credits : 05

Course Objective

The course objective of this course is to provide the basis for understanding the charac
operation and limitations of semiconductor devices. This course includes theory of
semiconductor material physics, semiconductor device physics operational characterist
semiconductor in Equilibrium and Nedgfquilibrium conditions, working oPN junction diode

and special purpose diodes, BJT, FET and MOSFET.

Detailed Syllabus

Sr.

Name of chapter & details
No.

Hours
Allotted

Sectioni |

1 | Transport Phenomena in Semiconductors

Mobility and Conductivity, Electrons and Holes in an IntrifSemiconductor
Donor and Acceptor Impurities, Charge Densities in a

Semiconductor, Electrical Properties of Ge and Si, The Hall Ef
Conductivity Modulation, Generation and Recombination of Charges,
Diffusion, The Continuity Equation

06

2 | Junction i Diode Characteristics

OpeniCircuited pn Junction, | Junction as a Rectifier, Velmpere
Characteristic, Temperature Dependence of the V/I Characteristic,
Resistance, Space Charge, Transition Capacitance, DiffiSapacitance
Junction Diode Switching Times, Breakdown Diodes, Tunnel Dic
Semiconductor Photodiode, Photovoltaic Effect, Lighmitting Diodes

06

3 | Diode Circuits

Diode as a Circuit Element, Loddne Concept, Piecewise Linear Dio
Model, Clipping Circuits, Clipping at Two Independent Levels, Compara
Rectifiers, Other FWWave Circuits, Capacitor Filters

05

4 | Power Circuits and Systems
Class Alarge Signal Amplifiers, Second Harmonic Distortion, Transforr
Coupled Audio Power Amplifier, Efficiency, Pustull Amplifiers, Class B

Amplifiers, Class AB Operation, Regulated Power Supplies

04
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Total

21

Section’i I

Transistor Characteristics
Junction Transistor, Transistor Current Components, Transistor as
Amplifier, Transistor Construction, CB Configuration, CE Configuration,
Cutoff region, CE Saturation Region, Typical Transistor, CE Current (
CC Configuration, Analytical Expressions fdoFransistor Characteristiq
Maximum Voltage Rating, Phototransistor

10

Transistor at Low Frequencies

Graphical Analysis of the CE configuration, T\Rort Devices and the Hybr
Model, Transistor Hybrid Model,-Rarameters, Conversion Formulas for
Parameters of Three Transistor Configurations, Analysis of a Tran
Amplifier Circuit Using h Par ame
Corollaries, Emitter Follower, Comparison of Transistor Ampli
Configurations, Linear Analysis of a Trartsie r Ci r cui t , M
its Dual, Cascading Transistor Amplifiers, Simplified CE Hybrid Mot
Simplified Calculations for the CC Configuration, CE amplifier with
Emitter Resistance, High Input Resistance Transistor Circuits

06

Transistor Biasing and Thermal Stabilization

Operating Point, Bias Stability, Sefias, Stabilization against Variations
ICO, VBE and, General Remarks on ColleeBurrent Stability, Biag
Compensation, Thermistor and Sensistor Compensation, Thermawiy,
Thermal Stability

06

Field Effect Transistors

Junction FET, Pincloff Voltage, JFET VoHAmpere Characteristics, FE
SmaltSignal Model, MOSFET, Digital MOSFET Circuits, Low Frequer
CS and CD Amplifiers, Biasing the FET, The FET as a Voltdgeable
Resistor, CS Amplifier at High Frequencies, CD Amplifier at H
Frequencies

06

Total

28

Instructional Method and Pedagogy:

T

E

Lectures will be conducted with the aid miulti-media prgector, blackboad, OHP efc.
Assignments based on coursentents will be given to the students at the end of e
unit/topic and will be evaluated at regular interval

Minimum five experiments shall be there in the laboratory related to course contents
Minimum six tutorials which includes solution of minimum dixcomputer programs in
each head
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Students Learning Outcomes:

At the end of the course students will have good understanding about basic elec
components and working principle. Students will capable to do circuit designing of cl
and clampecircuit, voltage regulator and amplifiers.

Text books:

1. Integrated ElectronicBy Jacob Millman and Christos C. Halkias, Tata McGraw
Hill Publication

Reference Books:

1. Electronic Devices and Circuit Theorlgy Robert L. Boylestad and Louis Nashelsky
9th Edition- Pearson Education , International Edition
2. Electronics Devicedy Floyd , Pearson Publication [Seventh edition]
3. Solid State Electronic Devices (6th Editioby Ben G. Streetman and Sanjay Kumar
Banerjee, Pearson Education

Additional Resources

A http://itee.uqg.edu.au/~engg1030/lectures/1perpage/lect12.pdf
A http://pveducation.org/pvcdrom/ganction/prijunction-diodes

A http://www.cramster.comfparametetecturenoter30-47144.aspx
A http://www.circuitstoday.com/workirgf-amplifiers



http://itee.uq.edu.au/~engg1030/lectures/1perpage/lect12.pdf
http://pveducation.org/pvcdrom/pn-junction/pn-junction-diodes
http://www.cramster.com/h-parameter-lecture-note-r30-47144.aspx
http://www.circuitstoday.com/working-of-amplifiers
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List of Experiments
Subject Code: EC301
Subject Name Basic Electronics

Sr. Aim of experiment
No

1 | To study differenfunction & control of C.R.O.

2 | To study and perform ¥ characteristics of Diode.

3 | To obtain input and output characteristics of special diodes,
a) Zener diode

b) LED

c) Photo diode

4 | To study and perform clipper circuit

5 | To study and perform clampeircuit.

6 | To study and perform A) Hallvave
B) Full T wave center tape and
c) Fulli wave Bridge rectifier Circuit.

7 | To study and perform transistor characteristics

8 | To study and perform transistor as amplifier.

9 | To study and perform characteristics of FET.

10 | To study and perform ClagsB amplifier operation
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Course Title Digital Circuit and Design
Course Code EC302
Theory : 04
Practical 101
Course Credit
Tutorial : 00
Credits : 05

Course Objective

This course contains basic of numbering system and Boolean algeiofaleads to the design
combinational and sequential circuit. It also includes the concepts of processor logic deg

controlling of it.

Detailed Syllabus

Sg. Name of chapter & details Amgtlitrasd
Sectioni |

1 | Boolean Algebra and Logic Gates 06
Basic Definition, Axiomatic Definition of Boolean Algebra, Basic Theol
and Properties of Boolean Algebra, Min terraad Max terms, Logic
Operations, Digital Logic Gates, IC digital Logic Families

2 | Simplification of Boolean Functions 06
Different types Map method, Product of sum Simplification, NAND or N
i mpl ementati on, Donét Care condi |

3 | Combinational Logic 04
Introduction, Design Procedure, adder, subtractor, Cdanversion,
Universal gate

4 | Combinational Logic with MSI AND LSI 06
Introduction, Binary Parallel Adder, Decimal Adder, Magnitude Compar
Decoder, Multiplexer, ROM, Programmable Logic Array

5 | Control Logic Design 04
Introduction, ControDrganization, HardWired Control, MicreProgram
Control

Total 26
Sectioni Il
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6 | Binary System 04
Digital computer and digital systems, Binary Number, Number
conversion Octal and Hexadecimal Number, complements, Binary C
Binary Storage anckgister, Binary Logic, Integrated Circuit

7 | Sequential Logic 07
Introduction, FlipFlops, Triggering of Flig-lops, Analysis of Clockel
Sequential Circuits, State Reduction and Assignment-Hitip Excitation
Tables, Design Procedure, DesigrCafunters, Design with State Equations

8 | Registers Transfer Logic & Micro-Operation 06
Introduction, Intewregister Transfer, Arithmetic, logic and shift Mier
Operations, Conditional Control Statements, FiReiht Binary Data|
overflow, Arithmetic Shifts, Decimal Data, FloatirBoint Data, Instructiol
Codes, Design of Simple Computer

9 | Registers, Counters and the Memory unit 05
Introduction, Registers, Shift Registers, Ripple Counters, Synchronous
Counters, Timing Sequences, Memory Unit

10 | Processor Logic Design 04
Introduction, Processor Organization, Arithmetic Logic Unit, Design
Arithmetic and logic circuit, Design of ALU. Status Register, Desigr
shifter, Processor Unit, Design of Accumulator.

Total 26

Instructional Method and Pedagogy:

1 Lectures will be conducted with the aid willti-media prgector, blackboad, OHP efc.
Assignments based on course contents will be given to the students at the end (¢
unit/topic and will be evaluated at regular interval

Minimum five experiments shall be there in the laboratory related to course contents
Minimum six tutorials which includes solution of minimum five computer programs
each head

= =

Students Learning Outcomes:

At the end of the course students will be able
1 To applyknowledge of Boolean algebra to Digital Circuit minimization.
1 To desigrdigital systems froncomponent (gatdevel to meet desired needs.
1 To identify, formulate, and solve engineering problems related to digital system
using projectbased learningpproach.

Text books:

1. Digital Logic and Computer Designby M Morris Mano
2. Fundamental of Digital Circuitsby A. Anand kumar
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Reference Books:

1. Principle of Digital Electronicsby Malvino & Leach
2. Modern Digital Electronicsby R. P. Jain

Additional Resources

http://bwrc.eecs.berkeley.edu/classes/icbook/SLIDES/slides4.pdf
http://lwww.wiley.com/college/engin/balabanian293512/pdf/ch04.pdf
http://www.electronicdutorials.ws

1
1
1
1 http://www.csee.umbc.edu/~cpatel2/links/640/lectures/lectl7_ seq.pdf



http://www.wiley.com/college/engin/balabanian293512/pdf/ch04.pdf
http://www.electronics-tutorials.ws/
http://www.csee.umbc.edu/~cpatel2/links/640/lectures/lect17_seq.pdf
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List of Experiments
Subject Code: EC302
Subject Name Digital circuit design

Sr. Aim of experiment
No

1 | To study operation of all logic gates.

2 | To study NAND gate and NOR gate as univegsde.

3 | To study the arithmetic function by building Half Adder, Full Adder, Half Subtractor
Full Subtractor circuit using logic gates.

4 | To study about Code Conversion (Binary to Gray and Gray to Binary.

5 | To study about SeveBegmenDisplay Decoder.

6 | To study different types of Flip Flop Circuit.

7 | To study different types of Counters.

8 | To study the operation of Multiplexer/Data Selector and Demultiplexer.

9 | To study about Encoder and Decoder.

10 | To study TTL and CMO&ansfer characteristics.

11 | To study about Digital IC Tester.
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Course Title Engineering Mathematics- Ill
Course Code MA301
Lecture 103
Practical : 00
Course Credit
Tutorial 101
Total 104

Course Objective

To impart analytical ability in solving mathematical problems as applied to the resg

branches of Engineering.

Detailed Syllabus

Sr.

NG Name of chapter & Details

Hours
Allotted

Section- |

1. | Higher order ODE:

Linear ODEs (generalities) complimentary function as and particular inte
linear dependence and independence of functions, Wronskianslidbellle
formula, use of a known solution (for reduction of order) method of varii
of parameter

6

2. | Linear ODE:

Linear ODEs with constant coefficient and the Cauchy Euler equation
characteristic polynomial and indicial polynomial, discussion of the cas
complex roots and repeated roots, method of undetermined coefficie
finding the particulaintegral for special right hand sides. (forcing functio
both for constant coefficient ODEs as well as Cauchy Euler ODEs.

3. | Series solution of ODEs
lllustrative examples as the equations of Legendre, Tchebytbe\t egendre
polynomials, their Orthogonality and completeness.

IN

4. |LegendreandBessel sd6s functions

Ordinary differential equations with regular singular points and the metho
Frobenious. Detail ed di scusssifounn c(
of first kind only. Basic properties @f p J x, the recurrence relation betwee
Jo(X)T , ()p I xand ()p1Jx+. Integral representation @fn J x(where n is
a non negative integer).

1

Total

22

Section- 1l
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5. | Laplace Transforms 10
Statement of the Riemann Lebesgue lemma. Finding the inverse tran
Laplace transform of "§/dy" And t'y(t) Heaviside unit step function ar
shyifting theorems. Convolution and the convolutions theorem. Beta g4
identity. Use of Laplaceransform for solving IVP for ODEs and systems
ODEs. Computing certain important integrals via Laplace transforms

6. | Fourier Series 7
Basic formulae in Fourier series. Statement of the theorem on poir
convergence of Fourier series.Parsevalsr mul a (st at e me
inequality with examples. Mean convergence of Fourier series.

7. | Fourier Transforms 4
Fourier transforms and its basic properties. Fourier transform of the Ga
and the Fourier inversion theorem (statenmely). Riemann Lebesgue lemn
for Fourier series and Fourier transforms (statement only).

8. | Partial differentiation 6
Basic partial differential equations of mathematical physics and their o
(vibrating strings, vibrating membrancé®at conduction in solids etc.
Solving PDEs via the method of separation of variables. The Laplace op
in cylindrical and spherical polar coordinates. Brief discussion of Fo
Bessel series. Solution via Fourier series/FotBiessel series farectangulaf
and circular domains iR? and spherical and cylindrical domain3 R

Total 27

Instructional Method and Pedagogy:

1 Lectureswill be conductedwith the aid of multi-media projector, black
boad, OHP efc.
1 Assignmentsbasedon coursecontentwill be given to the studentsat the
end of eachunit/topic andwill be evaluatedat regubr interval.
Surprise tests/Quizzes/Seminawill be conducted
The courseincludestutorials, where studentshave an opportunity to practice the
examples for the concepts being tatigHectures

= =

Students Learning Outcomes:

At the end of this course, students will be able:
1 To apply advanced matrix knowledge to engineering problems
1 To understood differential equation & its application
1 To applyabove all to their engineering problems.
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Text book:

1. Differential Equationsby R. C. Shah, Books India Publications.
2. Differential Equations by K. R. Kachot, Mahajan Publishing House,
Ahmadabad.

Reference Books:

1. Advanced engineering mathematics (8fdition) by E.Kreyszig, John Wiley (1999).

2. Elementary Differential Equations (8th Editionpy W. E. Boyce and R. DiPrima, Jol
Wiley (2005).

3. Fourier Series and Boundary Value Problems (7th Editiohy R. V. Churchill and J
W. Brown, McGrawHill (2006).

4. Calculus, Volume2 ( 2nd Edition )by T. M. Apostol, Wiley Eastern, 1980

Additional Resources

1 www.thedirectdata.com
T www.mathumatiks.com



http://www.thedirectdata.com/
http://www.mathumatiks.com/
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Course Title Electrical Measurement
Course Code EL400
Lecture 104
Practical 101
Course Credit
Tutorial : 00
Total : 05

Course Objective

The objectives of the course are:

1 To understand the operation and construction of various types of measuring instrur
Gain knowledge on the measurement of power, energy, Resistance To understand
concepts of Magnetic measurements

1 To understand how to measure quantities like Inductaapacitance, To learn Digital
Instruments.

Detailed Syllabus

Sr. : Hours
No. Name of chapter & Details Allotted
Sectioni |
Units And Dimensions:
1 S. I. system of measurement of absolute value of current and resig

standard batteriescharacteristics of instruments, definition of true val 08
accuracy, precision, error, sensitivity, resolution.

Analog Electromechanical Instruments:

Classification of analognstruments, principle of operation, operating ford
classification of meters, measure instrument methodology: measure of
2. | Average, etc. errors in ammeters and voltmeters, Galvanometer, perr
magnet moving coil, moving iron, dynamometer typedurtion type, 12
electrostatic type instruments.

Instrument Transformers:
Construction and principle of C.T. and P.T., work error characteristics, d
consideration and testingpplication of C.T & P.T. 07
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Total 27
Section- Il
Measurement of Resistance:

4. | Measurement of low, medium & high resistances, insulation resis
measurement, Megger 07
Potentiometers:

Principle of D. C. potentiometer, direct reading potentiometers, accurate

5. | of potentiometers, A. Qootentiometer principle, polar and Cmrdinate type 05
A. C. Potentiometer applications of A. C. and D. C. potentiometers.
Measurement of Inductance and Capacitance: 07
A. C. bridges for inductanc#leasuremenMaxwell, Hays, Anderson an

6. | Owen bridges, capacitance measurenieride Sauty and Schering Bridg
Measurement of frequency by Wien's bridge.

Magnetic Measurement: 04

7. | Determination of B.i H. Curve, A. C. magnetic testing, methods
measurement dfon losses, methods of measurement of air gap flux and
strength.

Digital Instruments: 05

8. | Analog and digital systems, basic concepts of digital instruments, ¢
voltmeters, digital LCR meter, digital multi meter, digital tachometer.

Total 28

Instructional Method and Pedagogy:

T

= =4

Lectures will be conductedwith the aid of multi-media projector, black
boad, OHP efc.

Assignmentsbasedon coursecontentwill be given to the studentsat the
end of eachunit/topic andwill be evaluatedat regubr interval.
Surprisetests/Quizzes/Seminawlill be conducted

There will be minimum of 5 experiments setup whereby students can lea

measuremenis
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Students Learning Outcomes:

At the end of this course, students will be able:
1 To understand measurements for voltage, current, resistance, inductance and
capacitance.
1 To understand functionality of various measurement instruments.

Text book:

1. A Course in Electrical Measurement and Measuring Instrumeritg A. K. Sawhney
2. Electrical and Electronic Measurements and Instrumentatitwy E W Golding &
Widdies

Reference Books:

1. Electrical and Electronic Measurements and Instrumentatidny J.B.Gupa.
2. Electrical and Electronic Measurements and Instrumentatitoy R K Rajput

Additional Resource:

9 NPTEL Videos/Web Lecture Series



ftp://172.172.98.100/Central Library- Resource Center/NPTEL Videos Lecture Series/
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Course Title Electrical Machine T I
Course Code EL406
Lecture 104
Practical 101
Course Credit
Tutorial : 00
Total : 05

Course Objective

The objectives of the course are:
T To understand the construction, connections and working of 3 phase transformer.
1 To understand the construction, workintharacteristics and applications of Induct
motors
1 To understand condition monitoring of Transformer and IM

Detailed Syllabus

s _ Hours
No. Name of chapter & details Allotted

Sectioni |
1 | Three Phase Transformer 16
Construction, Connections, three phase transformation (Polarity, stg
star/delta, delta/delta, delta/zigzag, terminal marking, nomenclature
diagram, phase groups) with two transformers, three phase to two
transformation, tertiary windirsy parallel operation of transformers, a
transformer, special transformers like constant current, high leakage rea
welding transformer, tap changing, booster, variac transformer, high freq
transformer. Effect of harmonics, unbalances vokagequency variation.
Performance Analysis of three phase transformer, Magnetizing |
Phenomena.

2 | Three phase Induction Motor 16
The Ferraris principle, two phase rotating magnetic field, three phase ma
field, construction of induction motpoperating principle, slip, rotor currer
torque, torque slip curves, efficiency, equivalent circuit, tests of indu
motor, circle diagram, high torque IM motors.

Total 32

Section’i |l
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4 | Starting, Speed Control and Braking of three phase IM 10
Starting methods of squirrel cage and slip ring induction motor, speed ¢
methods include voltage control, frequency control, rotor resistance contr
Kramer system. Electric breaking. Effect of harmonics, cogging & craw
effect of unbalanceoltages & frequency variation on operation of .M.

5 | Induction Generators 5
Principles of operation, load characteristics, comparison with synchrg
generators, load and power factor control, applications.
Phasor diagrams, operating charactesstpplications.

6 | Single phase AC Motor 6
Types of single phase motors, principle and operation of split phase, res
start, capacitor start and shaded pole induction motor. Cross filed tl
double revolving field theory, equivalent circuitstarting methods
performance, losses and efficiency of the induction motor.

7 | Condition Monitoring of Transformer and IM 10
General introduction of Condition monitoring, Benefits of condit
monitoring, Classifications

IM:

Temperature monitoring, AC motor vibration analysis,

Motor current signature analysis (MCSA), Infrared thermography.
Transformer:

Different types of faults in transformer, Partial Discharge, Dissolved
analysis (DGA), tan delta.

Electrical Signature amalysis

Motor current signature analysis, Online signature analysis

Total 31

Instructional Method and Pedagogy:

1 Lectures will be conducted with the aid of muttedia projector, black board, OHP etc.

1 Assignments based on course content will be given to the students at the end of each
unit/topic and will be evaluated at regular interval.

1 Surprise tests/Quizzes/Seminar/Tutorials will be conducted.

1 The course includes a laboratory, where studesng an opportunity to build an appreciat
for the concepts being taught in lectures.

1 Minimum ten experiments shall be there in the laboratory related to course contents.

Students Learning Outcomes:

At the end of the syllabus student will able:
1 To know construction, working and application of 3 phase transformer
9 To know characteristics of single phase and three phase induction motor
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1 To know routine tests, calculation of efficiency and losses and hence performance g
induction motor

1 To know the dvantages, comparison and application of induction generator

Text Books:

1. Theory and Performance of Electrical Machindsy J. B. Gupta: S. K. Katariya & Sons
Publication

Reference Books:

1. Electrical machines, Drives and Power Systé&yTheodore Wildi

2. Electrical Technology Vol llby B. L. Theraja: S. Chand Publication
3. Electric Machinesby Nagrath and Kothari: Tata Mc graw hill

4. Electric Machinesby Ashfaq Husain: Dhanpat Rai & Co.

Additional Resources

A http://www.nptel.iitm.ac.in
A http://www.vlab.co.in(for practical simulations)
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(Electrical Department)

List of Experiments
Subject Code: EL406
Subject Name Electrical Machine - 1l

Sr. Aim of experiment
No

1 | To obtain 2phase suppljrom 3-phase supply using-Connection of transformer.

2 | To obtain 2phase supply from-Bhase supply using Scedfonnection of transformer.

3 | To observe phase difference between secondary and primary voltage for the differe
of connections oftte three phase transformer

4 | To study starting methods of induction motor.

a) Stari Delta Starter

b) Directi Online starter

c) Rotor Resistance Starter

5 | The object of this experiment is to :

a) Determine the parameters of the equivalent circuiplpase.

b) Plot the torque/speed and current/speed relation at different voltages.

6 | The object of this experiment s to :

a) Study the effect of rotor resistance on the motor performance.

b) Determine the starting torque and current at different voltages

7 | To conduct load test on the givempBase squirrel cage induction motor and plot
performance characteristics.

8 | Brake test on three phase squirrel cage induction motor.

9 | To study the Kramer speed control scheme of three phase induction motor.

10 | To study the starting methods of single phase induction motor.
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Course Title Power Systeni I
Course Code EL407
Lecture 104
Practical : 00
Course Credit
Tutorial : 00
Total 104

Course Objective

1 Basic knowledge of the TransmissiSgstem.

1 Design and Performance of Transmission Line from Electrical point of view.

1 Fault Analysis of Power System

Detailed Syllabus

Sr.

NG Name of chapter & Details

Hours
Allotted

Sectioni |

1. | Mechanical Design of Overhead Transmission Line

Different type of towers, saggnsion calculations, sag template, effect of
convering and wind, overhead line with different level, methods for meas
and checking the sag during erection, stringing chart.

2. | Electrical Design of Overheadlransmission Lines:
Introduction, Constants of Transmission Line, Skin Effect, Inductance of S
Phase Two wire Line, Inductance of 3 Phase Overhead Line, Basics 0
GMD and Mutual GMD, Electric Potential, Capacitance of Single Phase
Wire Line, Capacitance of 3 Phase Overhead.

3. Performance of Transmission Lines

Classification of overhead transmission lines, Performance of Single
short Transmission lines, 3 Phase short Transmission Lines, Effect of
power factor on Regulation and Efficiency, Medium Transmission LiEes
Condenser Method, Nominal T mdto d , Nomi nal
Transmission Linesi Rigorous Method, Generalized circuit constants
Transmission Line.

4. | Circle Diagram:
Introduction, Current and Power relations in terms of Generalized cons
Condition for maximum power, Receiving End power circle, Sending
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power circle, Combined receiving and sending end power circles, Power
diagram for several sending enadareceiving end vadiges, Power Loss circ
diagram

5 Power factor Improvement
Power factor, disadvantages of low power factor, causes of low power f
power factor improvement equipments, calculations of power factor corre
most economicgbower factor.

Total

33

Section|

5. | Symmetrical Fault Analysis:

Introduction, Symmetrical Faults on 3 Phase system, Limitation of
Current, Percentage Reactance and Base kVA, Reactor control of short
currents, Location of ReactoiSteps for Symmetrical fault calculations.

6. | Symmetrical Components:

Introduction, Symmetrical Component Transformation (voltage and cur
Phase Shift in StaDelta Transformers, Sequence Impedance and Seq
network of power system Sequenceimpedance in transmission ling
Sequence Impedance and Sequence network of synchronous machine S
impedance and network of transformers.

7. | Unsymmetrical Fault Analysis:

Introduction, Unsymmetrical Faults on 3 phase system, Symme
component method, symmetrical components in terms of phase cu
Sequence impedances, Sequence impedance on power system el
Analysis of Unsymmetrical FauksSingle Line to Grand FauliLine to Line
FaultDouble Line to Ground Fault, Sequence Networks, Reference By
Sequence Network.

10

8 REPRESENTATION OF POWER SYSTEM COMPONENTS:
Synchronous machines, Transformers, Transmission lines, orddgram,
Impedance diagram, per unit system.

Total

30

Instructional Method and Pedagogy:

1 Lectureswill be conductedwith the aid of multi-media projector, black
boad, OHP efc.

1 Assignmentsbasedon coursecontentwill be given to the studentsat the

end of eachunit/topic andwill be evaluatedat regular interval.

Surprise tests/Quizzes/Seminawill be conducted

= =

examples for the concepts being tatughectures

The courseincludestutorials, where studentshave an opportunity to practice the
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Students Learning Outcomes:

At the end of this course, students will be able:
1 Understand basics of Transmission system.
1 Understand general concepts of power system desig

Text book:

1. Electrical Power Systerby Nagrath & Kothari
2. Elements ofPower System Analystsy W.D. Stevenson: Mc Graw Hill.

Reference Books:

Electrical Power Systemisy C.L. Wadhwa, New Age International.

Power System Analysisy Hadi Sadat, Tata McGraw Hill.

Principles of Power Systeroy V K Mehta, RohitMehta, S. Chand Publication
Electrical Power Systemisy Dr. S L Uppal, S. Rao, Khanna Publications.
Power System Analysis and Desidry J.D. Glover, M.S. Sharma and T.J. Overk
Thomson, 2008.

9. A Text book on Power System Engineeribg A Chakrabarti.
10.Power Systenby J B Gupta.

O N®o o

Additional Resources

9 NPTELVideo Lecturers



http://www.thedirectdata.com/
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. ENGINEERING ELECTROMAGNETICS
Course Title
EL408
Course Code
Theory : 04
Practical : 00
Course Credit Tutorial - 00
Credits 104

Course Objective

1 Anintroduction to the general field of electromagnetism.

1 Understanding of basic electromagnetic concepts and parameters necessary
analysis.

1 Design of electromagnetic systems, Mathematical angéntific skills relevant tc
electromagnetic systems. Basic analysis techniques needed when formulating and
electromagnetic problems.

1 A broad outlook and appreciation of the contribution of electromagnetics to the fie
electrical, computer,ral communication engineering.

1 The technical foundation required for more advanced future courses in 3
electromagnetics engineering.

1 Understanding of how to bridge between the concepts of electric circuits and the ¢
of electromagnetics as perged.

Detailed Syllabus

Sr. . Hours
No. Name of chapter & details Allotted

Sectioni |

Review of Vecto Analysis and Vector Calculus:
1 | Vector Algebra, Coordinate systems and transformation, Deferential le
area and volume, Review of line, surface and volume integrals, Del Op¢ 8
GradientDi ver gence and stokesods theo

Electrostatics:

2 |[Coul omb @ Electric IFelev Intensityi Fields due to Different Charg
Distributions, Electric Flux Density, Gauss Law and Applications, Ele
Potential, Rel ati on bet ween E




g

RKUNIVERSITY

SYLLABUS

Electrostatic Fields, Energy Density. Convection and @Qotidn Currents| 12
Dielectric Constant, Isotropic and Homogeneous Dielectrics, Conti
Equati on, Rel axation ti me, Poi ss
Parallelplate, CoaxiglSpherical Capacitors.

Uniform Plane Waves:

3 |[Wave Motion in free space, Di el e
good Conductors: Skin Effect, Reflection of uniform plane waves at ndg
incidence and at obliquacidence, Standing Wave Ratio. 7

Total | 27
Sectioni I
Magneto Statics

1 |Biot-Savar:t Law, Ampereds Circuita
Density, Maxwell 6s Two Equations
and Vector Potential s, Forces du 9

Inductances and Magnetic Energy

Maxwel | 6s (T Vaying Fefds):

2 |[Faradayo6s Law Transfor mer e mf ,
di spl acement current Density, Ma
Conditions at a Boundary Surface: DielectrRielectric and Dielectrici | 5
Conductor Interfees.

Transmission Lines:
3 | Transmission line Parameters, Equations, Input Impedance Relg
Reflection Coefficient, Smith Chartofigurations and Applications. 7

Total | 21

Instructional Method and Pedagogy:

1. Lectures will be conducted with the aid of muttedia projector, black board, OHP etc.

2. Assignments based on course content will be given to the students at the end
unit/topic and will be evaluated at regular interval.

3. Surprise tests/Quizzes/Seminar/Tutorials will be conducted.

Students Learning Outcomes:
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At the end of the course students will be able
T Know how to develop field equations

Equations.

1 Analyze various geometried conductors, charge distribution, and current and detern
the terminal behavior of capacitors and inductors.

1 Analyze and simulate the field distributions in a given configuration

1 Understand the concepts of incident and reflected waves, reflectiohcieoef and
StandingWave Ratio along a transmission line.

1 Understand the concept of plane wave reflection and transmission at normal inciden

Apply Electromagnetics boundary conditions to solve for fields at interface between
different chargdree mediums.

Text books:

1. Elements of Electromagnetidsy Matthew N.O. Sadiku: Oxford Univ. Pres§,ed., 2007,
2. Engineering Electromagneticby William H. Hayt Jr. and John A. Buck: TMH"2d.,
2006.

Reference Books:

1. Electromagnetic Waves and Radiatirystemsy E.C Jordan and K.G.Balmain: PHI"}
Edition, 2000

2. Engineering Electromagnetichy Nathan Ida: Springer (India) Pvt.Ltd, New Delhf®
ed., 2005.

Additional Resources

A http://ptuece.loremate.com/emf/
A MATLAB Simulation software



http://ptuece.loremate.com/emf/
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Course Title Analog Electronics
Course Code EL409
Lecture 104
Practical 101
Course Credit
Tutorial : 00
Total : 05

Course Objective

The objective of the course are:
1 To study behavior of transistor at high frequency
1 To analyze the concepts of feedback and its applications
1 To study the OPAMP and data converters

Detailed Syllabus

Sg. Name of chapter & Details A|_I|Igtlicrasd
Sectioni |

1 | Operational Amplifiers 15
Difference Amplifiers, Biasing of Differential Amplifiers, Practic
Operational Amplifier, Parameters of an OPAMP, Open loop OP/
Configuration, Closed Loop Amplifier, Voltage Shunt Feedback.

2 | OPAMP Applications 8
Applications of Operational Amplifrs, Filters and Precision Diode, Schny
Trigger and Relaxation Oscillator.

Total 23
Sectioni |l

4 | Oscillator 4
Oscillators, Harmonic Oscillators, Tuned Oscillators.

5 | Voltage Regulators 5
Voltage Regulators, Design of Series Voltage Regul&eries regulator witl
Current Preegulator.

6 | Timer: 5

Timer Circuits, 555 IC based projects.
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7 | Data Converters: 5
Introduction to data converters, classification of data converters, Digit
Analog conversion, Binary weighted resistor DAC; BR ladder DAC,
Inverted R 2R ladder DAC, Analog to Digital Conversion, Flash type Al
Counter type ADC, Successive Approdtion ADC, Dual slope ADC
comparison of ADC

Total 19

Instructional Method and Pedagogy:

1 Lectures will be conducted with the aid of muttedia projector, black boar
Transparencies etc.

1 Assignments and Exercise will be given to the student®dch unit/topic and will b
evaluated at regular interval.

9 Surprise tests/Quizzes/Seminar/Tutorials will be conducted.

Students Learning Outcomes:

At the end of the course the students will be able to
1 Op-amp and its applications
1 Oscillators & Voltageegulator
9 DATA conversion and Timer circuits

Text Book:

1. Electronic Devices and Circuit Theory (9th Editior)y Robert L. Boylestad and Lou
Nashelsky, Pearson Education, International Edition
2. Integrated Electronicdy Jacob Millman and Christos Balkias, TMH

Reference Books:

3. Electronics Devices an@ircuits by J B Gupta, S. K. Kataria and Sons
4. OP-AMPs and Linear Integrated Circuits (4th Editionpy Ramakant A. Gayakwad, PH

Addition Resources:

1 http://nptel.iitm.ac.in/courses/Webcowsentents/II'F
ROORKEE/Analog%?20circuits/index.htm
http://lwww.elecprojects.blogspot.in/
http://lwww.eeweb.com/
http://students.iitk.ac.in/eclub/projects.php
http://www.discovercircuits.com/Afhifreq.htm

= =4 =4 -4
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Course Title Engineering Mathematics- 1V
Course Code MA401
Lecture 103
Practical : 00
Course Credit
Tutorial 101
Total 104

Course Objective

To impart analytical ability in solving mathematical problems of complexu&erical analysi

as applied to the respective branches of Engineering.

Detailed Syllabus

Sgl Name of chapter & Details A|_|||8tl{urasd
Sectioni |

1. | Complex Numbers and Functions: 08
Analytic functions, Cauchfriemann Equations, Necessaand sufficient
condition for analyticity, harmonic functions, exponential, trigonome|
hyperbolic functions and its Properties, Multivalued function and its bran
Logarithmic function and complex Exponent function.

2. | Complex Integration: 08
Curves, Line Integrals and its properties. Line integral of single va
functions, Line integral of multiple valued functions. Cau€gursat Theoren
Cauchy Integral Formulae.

3. | Power Series: 05
Convergence of power series, Taylor and Laurent Theorems, ltasegas
expansions. Zeros of analytic function. Singularities of analytic functions
their classification.

Residues: Residues Theorem.

4. | Application of Contour Integration: 06
Evaluating various type of definite real integrals using coniateggration
method.

5. | Conformal Mapping and its applications: 04
Mapping by elementary functions, mobius transformation.

Total 31

Section’i Il
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6. | Interpolation: 06
Interpolation by polynomials, divided differences, error of the interpolég
polynomial.

7. | Numerical Integration; 06
Composite rules, error formulae, Gaussian integration.

8. | Linear Algebraic Equation: 04
Solution of a system of linear equation: implementation of Gaussian elimir]
and Gauss$Seidel methods, partial pivoting.

9. | Roots of Equation: 06
Solution of a nonlinear equation
method, rate of convergence, Power method for computation of Eigen Val

10. | Ordinary Differential Equations: 03
Numerical solution of ordi nar yKutthi
methods.

Total 25

Instructional Method and Pedagogy:

1 Assignmentdasedon coursecontentwill be given to the studentsat the end
of eachunit/topic andwill be evaluatedat regubr interval.

1 Surprisetests/Quizzes/Seminawill be conducted

1

The courseincludestutorials, where studentshave an opportunity to practice the

examples for the concepts being tatigHectures

Students Learning Outcomes:

At theend of the course, students will be able:

1 To applyadvanced knowledgef complex analysis and numerical analysis to

understand Engineering problems
1 To
calculus
1 To apply above all to theEngineering problems.

understand complex analysis and numerical analysis and differential

Text Books:

1. Introduction to Complex variable and Numerical methods by Dr. R.C.Shah, Books |

Publication.

2. Higher Engineering Mathematid¥ by Dr. K.R.kachot, Mahajan Publication.

Reference Books:
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1. R.V.Chuchill and J.W.BrownComplex variables and application(7th Edition),

McGraw-Hill(2003).
2. J.M.Howie, Complex analysis, springéerlag(2004).
3. C.E.Froberg, Introduction to Numerical Analysis (2nd Edition), Addison

wisley 1981.

Additional Resources

1 www.thedirectdata.com
1 www.mathumatics.com



http://www.thedirectdata.com/
http://www.mathumatics.com/

g
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Course Title Power System Protection
Course Code EL501
Lecture 104
Practical 101
Course Credit
Tutorial : 00
Total : 05

Course Objective

The objective of the course is:
To impart knowledge about the relay technology and the various aspects of protective relaying fq
system components. To learn about various types of protective relays for power system. To acgy
depth knowledge on the protection of transmisdines and generators. To understand the conce
digital protection and testing relaying for power system.

Detailed Syllabus

: Hours
Sr. No. Name of chapter & details Allotted
Sectioni |
1 Introduction to Protection of Power System:

Basics of power system faults, Requirements of protective sysfgoigctive 05
zones, primary and auxiliary protection, types of backup, essential require
of protective systems basic terminoleggethod of discrimination, instrume
transformer.

2 Relay Technology:
Classification of relays, electromagnetic relagmstruction, operatin 08
principle, attracted armature type relay, balanced b relay Induction
relays, differential relay thermal relays, directional relays, frequency relay
relays, All or nothing relay, Static relays, numerical relays, Plug setting,
setting, ANSI/IEC Relay Symbols.

3 Protection Schemes:
Application of over current protection, Characteristics of relays used for 10
current protection,

Earth faultprotection, Connection of CT for earth fault protection, Comb
earth fault and phase fault protection, Directional over current & Direct
Earth fault protection.

Unit protection, Principle and difficulties in mepzrice protective schemg
Biased diferential protection, settings of differential relays.

Distance ProtectionPrinciple of RX Diagram, Theory of impedang
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measurement, Directional impedance relay, reactance relay, mho relay, e
power swing on distance relays.

4 Carrier aided protection of transmissionlines:

Need for carrier aided protection of transmission linearious options fo
carrier. Coupling and trapping the carrier into the desired line section,
line to ground coupling, line to line coupling, unit type carrier aided directi
comparison relying, carrier aided distance scheme for acceleration of zo
transfer trip or inter trip, permissive inter trip, acceleration of zong
reaccelerationf zone Il, phase comparison relaying (unit scheme)

08

Total

31

Section’ Il

5 Generator Protection:
Differential Protection,Inter-turn fault Protection, stator E/F, Rotor E/F, NF
Field Failure, OverLoad, Over Voltage, Reverse Power, P8lgping, Back
up Impedance, UndéirequencyMiscellaneous Protection.

Transformer Protection:

Faults in Transformer Gas operated relaysOver Current Protection REF
Protection 1 Differential Protectioni Protection against over fluxing
Protection of Grounding transformeis Protection Against Overheating
Protection for small transformers.

Induction Motor Protection:

Starting of IMT Faults in IMT Abnormalities of IMi Protection of small IM
Protection of Large IM.

08

6 Numerical protection
Introduction block diagram of numerical relay, sampling theorem, correls
with referencavave, Fourier analysis of analog signals, least error squareqg
technique, digital filtering, simple low pass filter, simple high pass filter, f
impulse response filters, infinite impulse filters, comparison between FIR ¢
filters- block diagramin details for few relays

08

7 Relay Testing Methods and Equipments

Installation and commissioning testspecial test$ overshoot tests, accura
tests, range tests and stability testgest proceduré current injection jefi
programmable testingyaipments

06

8 Modern Trends in Protective Relaying

Introduction to adaptive protection, Basics of FPGA relaying, relay settin
challenge for restructured power system, relayombnation problems ir
industries.

04

Total

26
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Instructional Method and Pedagogy:

1 Lectures will be conducted with the aid of mutiedia projector, black board, OHP
etc.

1 Assignments based on course content will be given to the students at the end of each
unit/topic and will be evaluated at regular interval.

9 Surprise tests/Quizzes/Seminar/ will be conducted.

Students Learning Outcomes:

At the end of this course, students will be able:
1 To understand relay mechanism, requirement and scheme of protection of
transmission line and electrical apparatus.

Text book:

1. Power System Protection and switchgdar Oza, Nair, Mehta, Makwana, McGrawHill
2. Switchgear And Protectioty S. S. Rao, Khanna publication
3. Power System Protectidoy B. Ram , TMH Publication

Reference Books:

1. Fundamentals OfPower System Protection (2nd editiony Y. G. Parithankar & S. R. Bhide,
PHI

2. Protection and switchgear {iedition) by Bhavesh Bhalja, R. P. Maheshwari, Nilseh Chotar
2011, Oxford Publication

3. Power System Protection And Switchgebhy B. Ravindranatland M. Chander

4. Modern Power System Protectidoy Divyesh Oza, TMH Publication

Additional Resources

NPTEL Video and web lecture
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Course Title Power Electronics |
Course Code EL503
Lecture 104
Practical 101
Course Credit
Tutorial : 00
Total : 05

Course Objective

The objective of the course is:

To enable thestudentsacquire a comprehensive idea on various aspects of power swifch
understand about the various switching devices and various converter circuits. To

knowledgen various aspects of power electronics applications.

Detailed Syllabus

lﬁcr).. Name of chapter & Details AI_I:gth;Sd
Sectioni |

1 | Power semiconductor devices 7
Diode, BJT, MOSFET, SCR, Triac, GTO, IGBT, IGCT and Sic devices,

V-1 characteristics, ratings, driver circuits, protection and cooling;

2 | Thyristor 8
Introduction, characteristics. Two Transistor Model. Fam and turroff.
di/dt and dv/dt protection.Thyristor types. Series and parallel operatior
thyristors.Thyristor firing circuits. Thyristor firing circuit.

3 | AC-DC converters 12
Diode rectifier, thyristor based rectifier, effect of source inductan
performance parameters single/three phase rectifiers, semi/full rectifiers,
factor, Comparison between diode rectifier, Rectifier circuit design. C
firing scheme. DC Motor speed control.

4 | Commutation circuits. 7
Introduction. Natural Commutation.Forced commutationsel-commutation
impulse commutation, resonant pulse commutation and complemé
commutation.

Total 34
Sectioni Il

5 | Inverters: 15

Voltage source inverters: single phase and six step inverters, voltage
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and PWM control techniques, implementation aspects.

Three phase inverter. 18B8egreesand 120-degree conduction and thei
comparison.

PWM Techniques: Square wave PWM, Sinusoidal PWM, modified P
multi PWM.

Current source inverter: single phase and three phase power circu
configuration

Applications of voltage source and current source inverters.

7 | AC voltage controller: 8
Introduction. Principle of OMDFF and phase control. Singihase
bidirectional controllers with resistive and inductive loads, induction m
speed control. 3 phase full wave controllers, Cyclo converter , single
cyclo converter, 3 phase cyclo converieduction in output harmonics.

8 | Gate drive circuit: 6
Introduction, MOSFET gate drive, BJT base drive, isolation of gate and
drive, thyristor firing circuit, uni junction transistor

Total 29

Instructional Method and Pedagogy:

1 Lectures will be conducted with the aid of muftiedia projector, black boar
Transparencies etc.

1 Assignments and Exercise will be given to the students for each unit/topic and
evaluated at regular interval.

T Surprise tests/Quizzes/Seminar/Tutorials tlconducted.

Students Learning Outcomes:

At the end of the course students will be able
1 To know about power switches and their characteristics.

1 To understand about the uncontrolled and controlled rectifiers.
91 To enrich knowledge in various aspects of-BC Converter, AC voltage converters.

Text book:

1. Power Electronicsy M..H..Rashid: 2" Edition, P.H.I. /Pearson
2. Power electronics: converters, applications, and dediyrNed Mohan, Tore M.
Undeland: Johiwiley & Sons
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Reference Books:

1. Power Electronicdy P. S. Bimbra: Khanna Publishers, third Edition 2003

2. Power Electronicdy M. D. Singh and Khanchandani K. B.: T.M.H

3. Power Electronics: Principles and Applicatiortsy J.M. Jacob, ThomsdnVikas
Publications.

4. Power Electronics: A Simplified Approachy R.S. Ananda Murthy and V. Nattarasu,
Sanguine Technical Publishers.

Additional Resources:

NPTEL web and video lectures
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List of Experiments
Subject Code: EL503
Subject Name Power Electronics- |

Sr. Aim of experiment
No

1 | To obtain \4l characteristic of SCR.

2 | To study the electronics circuits to generate square wave, triangular wave and saw
wave.

3 |a) Study the full wave controlled bridge rectifier with R & RL load.

b) Study the firing circuit for controlled rectifier and record the wave form at differer
point.

c) Record the waveform of load voltage, load current and voltage across switching
device.

d) Observe the effect of firing angle variation.

4 |a) Study the AC voltage controller.

b) Study the firing circuit and record the waveform at different point.

e) Record the waveform of load voltage, load current and voltage across switching
device.

5 |a) Study thesingle phase voltage source inverter

b) Study the firing circuit of inverter and record the waveform at different point.

c) Observe the waveform of load voltage, load current and voltage across switchin
device.

To study class B commutation circuit

To stud/ class C commutation circuit

To study class D commutation circuit

O |IN|O

a) Simulate the control circuit and power circuit of single phase full wave bridge
converter in MATLAB simulink environment.

b) Observe the waveform of control circuit at different point.

c) Observe the waveform of load voltage, load current and voltage across switchin
device.

10 |a) Simulate the control circuit and power circuit of AC voltage controller

b) Observe the waveform of control circuit at different point.

c) Observe the waveform of load vadie, load current and voltage across switching
device.

11 |a) Simulate the control circuit and power circuit of Single phase inverter.
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Observe the waveform of control circuit at different point.
Observe the waveform of load voltage, load current and vadtaigess switching
device.

12

Simulate the control circuit and power circuit of three phase converter.

Observe the waveform of control circuit at different point.

Observe the waveform of load voltage, load current and voltage across switchin
device.

13

Simulate the control circuit and power circuit of three phase inverter.

Observe the waveform of control circuit at different point.

Observe the waveform of load voltage, load current and voltage across switchin
device.
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Course Title Industrial Instrumentation
Course Code EL514
Lecture 102
Practical 101
Course Credit
Tutorial : 00
Total 103

Course Objective

To provide requisite information regarding the measurements and control of the process \
within production or manufacturingrea.To understand the measurement physical quan

(such as, temperature, pressure, flow) and various measuring iestsum

Detailed Syllabus

Iﬁ’g_ Name of chapter & Details A|_I|Igtjt(r=,~sd
Sectioni |
Measurement of Power and Energy 04
1 Electrodynamometer type wattmeter, Measurement of power in three
circuits, Measurement of reactive power, Induction tgsergy meter
Synchroscope
05
Frequency and Power Factor meter
Frequency meter&lectrical resonance, Electrodynamic typetio meter
2. | Power Factor nters:Electrodynamic type meter, Moving lron type mete
3. | Transducers
Primary and Secondaryansducer, Analog and Digital transducer, Act
and Passive transducers, LVDT (displacement measurement), Piezog 03
transducers.
Location of Cable Faults 03
4. | Blaviertest, Earth overlap test, Voltage drop test, Murray loop test, V
loop test, Test for open circuit fault in cables.
Total 16
Section- Il
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Pressure, Temperature, Flow and Level measurement

Pressure measurement: U-tube manometer, Diaphragm, Low press
measurement, Bellows and Bourdon tube

Temperature measurement: Various types of temperature instrumer

5. | Thermistor, Thermocouple and RTD. 04
Flow measurement:Electromagnetic flow meter, Hot wire anemometers
Level measurement: Resistiveinductivecapacitive techniques for lev
measurement, Ultrasonic level measurement.

Display devices, Recorders and Data Acquisition Systems

Display devices:Electrical Indicating Instrumentation (Analog and
Digital), Comparison, Digital display methoeSeven segment display,
LED, DOT matrices, LCD.

6. | Recorders:Requirements, Analog and Digital recorders. Construction & 05
operation of CRO, Operation of DSO. Data Acquisition Systems: worki
principle, application
Wave Analyzers and Harmonic Distortion
Wave Analyzers: Basic wave analyzer Frequency selective wav
analyzer Heterodyne wave analyzer.

7. | Harmonic analyzer: Total harmonic distortion,ntermodulation distortion
and transient intermodulatiatistortion, spectrum analyser. 03
Telemetry

3 Classification of Telemetry systefarequency telemetieg, Multiplexing, 04
Modulation,Modulation of digital data, Transmission channel.

Total 16

Instructional Method and Pedagogy:

T

= =

Lectureswill be conductedwith the aid of multi-media projector, black
boad, OHP efc.

Assignmentsbasedon coursecontentwill be given to the studentsat the
end of eachunit/topic andwill be evaluatedat regubr interval.

Surprise tests/Quizzes/Seminawill be conducted

There will be minimum of 5 experiments setup whereby students can lea

measurements.

Students Learning Outcomes:

At the end of this course, students will be able:

1 To know to conduct measurements for industrial parameters, such as
temperature, flow, level, etc.
To understand functionality of various transducers.

1
1 To understand telemetry.
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Text book:

1. A course in Electrical Measurement and Measuring Instrumeritg A. K. Sawhney
2. Electrical & Electronic Measurements &nstrumentationby E. W. Golding & Widdies

Reference Books:

3. Electrical & Electronic Measurements & Instrumentatioby J B. Gupta
4. Electrical & Electronic Measurements & Instrumentatioby R. K. Rajput

Additional Resource:

NPTEL Videos Lecture Series



ftp://172.172.98.100/Central Library- Resource Center/NPTEL Videos Lecture Series/
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List of Experiments

Subject Code : EL514
Subject Name : Industrial Instrumentation

Sr. Aim of experiment

No

1 | To measure Electrical Power with the help of Instrument Transformers.

2 | To demonstrate modulation of digital data (Frequency modulation and demodulation).
3 | To demonstrate the utility of Synchroscope for synchronization purpose.

4 | Toillustrate basic operation of Oscilloscope.

5 | To compute variation of output voltage with linear displacement for an LVDT.
6 | To discuss about data acquisition system (Power system autosaltistation).

7 | To determine water level by water leveéasurement unit.

8 | To perform measurement process of pressure by Bourdon Tube.

9 | To perform process of temperature measurement by Platinum RTD.

10 | To analyze and verify characteristics of strain gauge.

11 | To plot the characteristics of thermistor.

12 | To plot the characteristics of thermocouple.

13 | To analyse and verify the characteristics of an electromagnetic flow meter.
14 | To discuss operating principle of Wave analyser.
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Course Title Microprocessor & Microcontroller
Course Code EL506

Lecture :04

Practical 101
Course Credit

Tutorial : 00

Total : 05

Course Objective

The objective of the course is:
1 To study the architecture of microcontroller 8085 and 8051.
1 To study the instruction set and programming of 8051.
1 To understand various interfacing concepts.

Detailed Syllabus

Sr. , Hours
No. Name of chapter & Details Allotted
SECTION T |
1 8051 Microcontrollers: 02
Microcontrollers and embedded processors, Overview of the 8051 family
8051 Architecture andProgramming model
Architecture of 8051, Introduction to 8051 assembly programming, assen
2 | and running an 8051 program, The program counter and ROM space 04
8051, 8051 data types and directives, 8051 flag bits and the PSW r¢
8051 register bds and stack
8051 Hardware Connection and Intel Hex File:
3 | Pin description of the 8051, Design and test of 8051 Minimum Mol 02
Explaining the Intel hex file.
8051 Addressing Modes:
4 Immediate and register addressing modes, Accessamgory using various 04
addressing modes, Bit addresses for I1/0 and RAM, Extrab¥&8 onrchip
RAM in 8052.
LCD and Keyboard Interfacing:
S |LCD interfacing, Keyboard interfacing. 04
ADC, DAC, and Sensor Interfacing:
6 | Parallel and serial ADC, DAGnterfacing, Sensor interfacing and sig| 04

conditioning.
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RTC Interfacing and Programming:
RTC interfacing, RTC programming in C, Alarm, SQW, and IRQ feature
the DS12887 chip.

03

8051 Interfacing to External Memory:

Semiconductor memory, Memogddress decoding, 8031/51 interfacing W
external ROM, Flash RAM, 8051 data memory space, Accessing externg
memory in 8051 C.

04

Motor Control: Relay, PWM, DC and Stepper Motors:
Relays and Optoisolators, Stepper motor interfadi@ motorinterfacing and
PWM.

03

Total

30

SECTION T |

10

Introduction to 8085 Microprocessor
8085 Microprocessor Architecture, System Bus organization, 8085
Diagram

8085 Microprocessor Signals
Microprocessor aniflicrocontroller

and functions, Difference bety

03

11

Arithmetic and Logic Instructions and Programs:
Arithmetic instructions, Signed number concepts and arithmetic opera
Logic and compare instructions, Rotate instruction and data serialization,
ASCII, and other applicatioprograms.

04

12

Jump, Loop, And Call Instructions:
Loop and jump instructions, Call instructions time delay ¥arious 8051
chips.

03

13

I/O Port Programming:
8051 I/0O programming, @ bit manipulation programming.

03

14

8051 Programming in C:
Data types and time delay in 8051 C, I/O programming in 8051 C, L
operations in 8051 C, Data conversion programs in 805ac€gssingcode
ROM space in 8051 C,dda serialization using 8051 C.

05

15

8051 Timer Programming in Assembly and C:
Programming 8051 timers, Counter programming, Programming timers O
in 8051 C.

04

16

8051 Serial Port Programming in Assembly and C:
Basics of serial communication, 806@nnectiongo RS232, 8051 serial pg
programming in Assembly, Programming the second serid| Barial port

programming in C.

04
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Interrupts Programming in Assembly and C:
8051 interrupts programming, Timer interrupts, Programming ext
17| hardware interruptRrogramming the serial communication interrupt, Inter 04
priority in the 805132, Interrupt programming in C.
Total 28

Instructional Method and Pedagogy:

A Lectures will be conducted with the aid of mutiedia projector, black boar
Transparencies etc.

A Assignments and Exercise will be given to the students for each unit/topic and
evaluated at regular interval.

A Surprise tests/Quizzes/Seminar/Tutorials will be conducted.

Students Learning Outcomes:

At the end of the couesthe students will be able to
A Understand the basic concept of 8085 and 8051 family.
A Understand the basic programming aspects to develop any application
A Understand the interfacing concepts and circuits necessary for it.

Text Books:

1. The 8051Microcontroller and Embedded Systems Using Assembly and C(2fe
edition) by Muhammad Ali Mazidi, Janice Gillispie Mazidi and Rolin McKinlay,
Pearson Education

Reference Books:

1. The 8051 Microcontroller & Embedded Systems using Assembly aibg &. J.
Ayala, D. V. Gadre (Cengage Learning , India Edition)
2. 8051 Microcontrollers: MCS51 Family and its Variantsy Satish Shah, Oxford
University Press
4. 8051 Microcontroller: Internals, Instructions, Programming and Interfacinigy
Subrata Ghoshal, Pearson Education
5. The 8051 Microcontrollers: Architecture, Programming and Applicatioby K
Uma
Rao, Andhe Pallavi, Pearson Education
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Additional Resources:

T www.mikroe.com

1 http://www.8051projects.net/
1 http://www.8051projects.info/
1 http://lwww.8051project.org/




g

|l SYLLABUS
RKUNIVERSITY

School of Engineering
(Electrical Department)

List of Experiments
Subject Code: EL506
Subject Name Microprocessor and Microcontroller

Sr.No Aim of experiment

1 To Study the Architecture of 8085

2 | To Study 8051 Microcontroller Architecture and fut Diagram

3 Write an Assembly Language Program to Study Different Addressing Modes

4 Write an Assembly and C Language Program for Data Trahsfeuctions

5 Write an Assembly and C Language Program for I/O Ports

6 Write an Assembly and C Program to Generate Square Wave of Different Frequel

7 Write and Assembly and C Language Program for Serial Communication

8 Write a Program to InterfacRDC0808 with Microcontroller, Display, Digital Data ¢
LCD

9 | Write a Program to Interface 8 bit DAC Chip with Microcontroller. Generate Sine
using Look Up Table

10. | Study the Concept of Keyboard Matrix and Write a Program to Interface it wit|
8051

11. | Study the Concept Interfacing LED with the 8051 and Write a Program for Interf
Seven Segment Display

12. | Write an Assembly and C Language Program to Interface DC, Servo and Stepper
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Control systems

Course Title

Course Code EL507
Lecture : 04
Practical 101

Course Credit Tutorial - 00
Total : 05

Course Objective

The objectives of the course are:
1 To understand the methods of representation of systems and to design their
function models.
1 To provideadequate knowledge of the time response of systems and steady state €
analysis.
1 To deliver basic knowledge of obtaining the open loop and dléseol frequency
responses of systems.
To understand the concept of stability of control system and methstisbdity analysis.
To study the three ways of designing compensation for a control system.

= =4

Detailed Syllabus

Section |
Sr. Chapter Name & Course Content rours
No. apter Name ourse Conten Allotted
1 Introduction to Control Systems

Introduction, Basic Elements of Contr8lystem, Open Loop and Clo 02
Loop System, Comparison of OL and CL, Servomechanism

2 Modeling of Control System

Introduction, Transfer Function, Modeling of Electrical System, Modg 06
of Mechanical System, Analogous System

3 Representation ofControl System 11
Block Diagram reduction technique and example, Signal Flow G
Masonbds Gain Formul a, Exampl es,

4 |State Variable Analysis
Introduction, Concept of State, State Variables and State Model,
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Space Representation of electrical and mechanical system, Tr 03
Function From State Model
5 |Control Actions
Proportional control, Proportional Integral control, Proportional Derivg 03
control, Proportional Integral Derivative Control
Total 25
Section I
Sg. Chapter Name & Course Content A|_I|Ig'tjt£)sd
Time Response Analysis
1 Introduction, Standard Test Signals, Time Response of First Orde 05
Second Order System, Time response specifications, Steady state err
error constants
Stability Analysis
2 Introduction, Concept of stability, Conditions for stable systB®lative 04
and marginal stability, Hurwitz criterion for stability, Routh criterion &
difficulties with Routh criterion
Root Locus Technique
3 Introduction, Concepts of root locus, Rules pertaining to locus dia 05
development, Construction of rdoti and Examples
Frequency Response Analysis
4 Introduction, Analysis using Bode plots and Gain maigihase margin 11
Polar plots and Gain marginphase margin Nyquist stability criterion a
Nyquist plot
Total 25
Instructional Method and Pedagogy:
71 Lectures will be conducted with the aid of muttedia projector, black board, OHP etd
1 Assignments based on course content will be given to the students at the end
unit/topic and will be evaluated at regular interval.
1 Surprise tests/Quizzes/Seminar/Tutorials will be conducted.
1 The course includes a laboratory, where students have an opportunity to by
appreciation for the concepts being taught in lectures.
1 Minimum ten experiments shall be there in the laboratelgted to course contents.
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Students Learning Outcomes:

At the end of the course students will be able

1 To derive mathematical models of a variety of electrical, mechanical, and e
mechanical systems.
To understand the concept of stability afymamic system.
To draw the poleero diagram and the root loci, which are the change in location
poles as parameters are of a system are varied.
1 Understand the concept of frequency response and the related concepts of ba
disturbance sensitity, and noise sensitivity. Be able to draw Bode plots and under
their significance.
To use frequency domain techniques to design controllers.
To estimate time response of systems to impulse, step, ramp, and sinusoidal inp
the transfer functin.
1 To understand the meaning of proportional control, integral control, and deri
control, lag compensation, and lead compensation, and how to use them to
desired stability, steaestate error, and frequency response.
To use Matlab® with fadity to aid in the analysis and design of control systems.
To construct simple feedback circuits usingaopps.

T
T

= =

= =4

Text book:

1. Modern Control Engineeringoy K. Ogata, PHI Publications New Delhi

2. Feedback Control Syster(Principals of Control Systems) X0th edition) by R. A.
Barapate, TecimaxPublicationPune

3. Control Systems Engineeringpy |. J. Nagrath and M. Gopal, New Age Internatid
Publishers

Reference Books:

1. Control Systems Engineeringy U.A. Patel, Mahajan Publishing House.

2. Feedback Controlof Dynamic System®y Gene F. Frankline, J. David Powell, Abl
EmamiNaeini, Pearson Education Inc., 2006

Automatic Control SystemBy Benjamin C. Kuo, Pearson Education, New Delhi.
MATLAB - And its Application in Engineeringoy Rajkumar Bansal, Ashok Goéllanoj
kumar Sharma, PEARSON education

Control Systeni Principles and Design bil. Gopal, Tata McGraw Hill Pub.

Control Systems Engineeringy Norman S. Nise, John Wiley Pub.

Control System Desigby B. S. Manke, Khanna Publications.

Control Systenby K. R. Varmah, Tata McGraw Hill.

Hw

© NGO
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Additional Resources

1 http://homepage.mac.com/sami_ashhab/courses/control/lectures/lecture_notes.htn
1 MATLAB Simulation software
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School of Engineering
(Electrical Department)

List of Experiments
Subject Code: EL507
Subject Name Control System

Sr. Aim of experiment

No

1 | To Study The Operation of a DC Voltage Regulator as an Open Loop Control Syste
2 | To Study The Operation of a DC Voltage Regulator as a Closed Loop Control Systé
3 | To Study the Test Signal Generator

4 |To Study the Operation of a Type 060606
5 |[To Study the Operation of a Type 0616
6 | (A) Find out the Location of Zeros and Poles, and Plot the-Paile Map of a syster

(Transfer Function is Known) using MATLAB.
(B) Verify the Results Obtained from the Step (A) by Obtaining the Transfer Fur
from the Calculated Values of Zeros, Pokasd Gain

7 | Obtain the Bode Plot of the Systems for the Given Open Loop Transfer Function
MATLAB

8 | Plot the Root Locus for the System for the Given Open Loop Transfer Function
MATLAB

9 | Draw a Nyquist Plot using for the Given Transfer Fiorct

10 | Obtain responses (Step, Impulse, Ramp) for the System of Given Transfer Functior
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Course Title Power Electronics- Il
Course Code EL601
Theory 04
Practical 101
Course Credit
Tutorial : 00
Credits : 05

Course Objective

The objective of the course is to:
1 Study DCDC converters and its applications.
1 Introduce the concept of saftswitching techniques,
1 To Study multilevel and multipulse converters.
1 To understand industrial application of the power electronics.

Detailed Syllabus

Sr.

NG Name of chapter & details

Hours
Allotted

Sectioni |

1 | DC to DC converters:

Introduction, Pulse widtmodulation. Principle of step down operatiStep
down operation with R load and stequp converter, steup converter with
R- load performance parameieifime ratio control and current limit control
buck-boost converter, Chuck converter. Firing schemes

Thyristor based choppers, commutation circuits, voltage commutated ch
current commutated chopper.

DC motor speed control.

13

2 | Multi -level Converter:

Bridge inverter, Concept of mulievel, Topologies for Multievel, Diode
clamped, Flyingcapacitor and cascadedulti-level configurations, Feature
and their relative comparison, Switching device current;liDKC capacitor
voltage balancing, muHi e v e | converteros feat

3 | Multi -Pulse Converter:
Concept oimulti-pulse, Types of muHpulse converters, different transform
connections for mukpulse converters, Applications of multi pulse convertg

Total

29
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Sectioni Il
5 | Resonant Soft Switching Converter: 6
Introduction, Classification of sefiwitching resonant converter, Quz:
resonant converter (QRC), ZerdCurrent and Zero Voltage switching
topologies, Zero Voltage and Zero Current transition converter, Contr
circuit for resonant converter, Saeftvitching AGDC Power Inverter
6 | Applications of Power Electronics
FACTS and Custom Power: Basics of flexible AC transmission sys§ 20
devices, Controlled rectifier and energy storage plants, Tap change
phase shifters, Thyristorcontrolled VAR compensation and ser
compensation, Modern (synchronous link converter) VAR compens
Unified power flow controller (UPFC) and Interline power flow control
Power quality conditioners, Power electronics in povesregation.
Power Sipplies:DC Power SuppliesSwitchedMode DC Power Supplies, F
back converter, Forward converter, Push pull converter, Half bridge cony
full bridge converter, resonant DC power supplies;diBectional power
supplies.
AC Power SuppliesSwitch Mode AC Power supplies, Resonant AC Pog
suppliesBidirectional AC Power supplies
UPS: on line, off line, line interactive, chargers, inverters, transfer sw
transformer, control, design etc.,
HVDC transmission
Induction heating,
Electric Weding
RF Heating
Battery charger

Total 26

Instructional Method and Pedagogy:

1 Lectures will be conducted with the aid of muttedia projector, black board, OHP etc.

1 Assignments based on course content will be given to the students at the end of each
unit/topic and will be evaluated at regular interval.

1 Surprise tests/Quizzes/Seminar/Tutorials will be conducted.

1 The course includes a laboratory, where studesnge an opportunity to build an
appreciation for the concepts being taught in lectures.

f Minimum five experiments including simulation can be there in the laboratory.

Students Learning Outcomes:

At the end of the course students will be ableutalerstand DEDC Converters, Multilevel
Converter, concept of soft switching, and application of power electronics.
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Text Books:

1. Power ElectronicsDevices, Circuits and Applicatioby M. H. Rashid, Prentice Hall of
India,2003

2. The Power Electronic#Handbookby J. David Irwin, CRC Press

3. PowerElectronic Circuitsby Issa Batarseh, Wiley, 2004

Reference Books:

o Power Electronics, Converters, Applications and DeslgnN. Mohan, T. M. Undeland and
W. P. Robbies, John Wiley and Sons, 2003.
PowerElectronics V.R. Moorthi, Oxford, 2005.
Power System Stability and Contrby Prabha Kundur, Mc Graw Hill
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Course Title Electrical Machine 1 Il
Course Code EL602
Lecture 104
Practical 101
Course Credit
Tutorial : 00
Total : 05

Course Objective

The objectives of the course are:
1 To understand the basics of alternator and synchronous motor.

1 To understand the construction, working and characteristics of stepper motor an

special motors include PMSM, SRM alivtkar induction motor.

Detailed Syllabus

Sr.

NG Name of chapter & details

Hours
Allotted

Section’ |

1 | Alternators
Basic concept, elementary machine;ptase generators, classificatic
construction, emfequation, winding factor, pitch factor, armature react
tests on alternator, voltage regulation (synchronous impedance and
method), two reactance concept, power developed, losses and effi
Regulation by ZPF method, slip test for measurement of Xd and Xq.

Potierds Triangle Method, Two r
cylindrical and salient pole machinesperating characteristicactive and
reactive power delivery capacity curves.

12

2 | Parallel Operating of Alternators
Requirements and conditions for parallel operations, methods of phasir|
synchronising current, power, torque. Effect of excitation, change in g
load sharing, power output, hunting and its prevention.
Operaton of Alternator on InfinitdBus Bar with different modes of Operatig
(Constant Power, Constant Voltage)

10

3 | Stepper motors and servo applications.
Construction and operation of stepper motor, fundamental requireme
servo applications.

Total

30

Sectioni Il
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3 | Synchronous Motors 15
Operating principle, armature reaction, effect of excitation, equivalent ci
power developed, V curves, hunting, starting methods of startin
synchronous motor. Effect of increases in excitation, effecthainge in
torque and speed, determination of synchronous reactanddersishort
circuit of machine.
Stability, synchronous condenser, synchronous phase modif@uWés ang
O-curves of synchronous motors, hunting of synchusnmachine and it
preventons.

4 | Special Machines 15
PM Machines.

PMBLDC motors, PM Synchronous motors, Axial flux PM machines
Doubly salient PM machine

Switched Reluctance Motor:

General construction, working and applications of SRM

Linear Induction Motor:

Principle,construction, advantages, disadvantagpplication.

Total 30

Instructional Method and Pedagogy:

1 Lectures will be conducted with the aid of muttedia projector, black board, OHP etc.

1 Assignments based on course content will be given to the students at the end of eac
unit/topic and will be evaluated at regular interval.

1 Surprise tests/Quizzes/Seminar/Tutorials will be conducted.

1 The course includes a laboratory, where students have an opportunity to build an
appreciation for the concepts being taught in lectures.

1 Minimum ten experiments shall be there in the laboratory related to course contents

Students Learning Outcomes:

At the end of the course students will be able:
1 To understand the alternator and its parallel operation
f To understand the synchronous motor and its applications
1 To understand special motors and their applications.

Text Books:

1. Theory & Performanceof Electrical Machinesby J B Gupta, S K Katgya & Sons
Publication

Reference Books:

1. Electrical Technology Vol Il by B L Theraja, S Chand Publication
2. Electric Machinesby Ashfag Husain, Dhanpat Rai & Co.

3. Electric Machines by Nagrathand Kothari, Tata Mc graw hill

4. Electrical Machinesby Drives and Power Systeniby Theodore Wildi
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Additional Resources

A NPTEL webl/video lectures
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Course Title Green Energy Generation and Control
Course Code EL603
Lecture 104
Practical 102
CourseCredit
Tutorial : 00
Total : 05

Course Objective

1 To get an idea about site section, installation, control and cost of PV system.

1 To gain knowledge about site selection and parts of wind power plant.

1 To get aware abowmerging trends in renewable energy sources such as bio mass,

and ocean energy.

Detailed Syllabus

S(r).. Name of chapter & details A|_I|Igtl{urasd
Sectioni |

1 | Introduction 02
Global warming, CO2 emission by conventional power generation p|
needs for green energy generation, worldwide demand of energy and
capacity (for current, past and future).

Introduction to different types of green energy generation.

2 | Photovoltaic Energy Conversion 06
Principlesof Solar Radiation, Principle and types of Photovoltaic cell, ther
characteristics, mechanical strength, efficiency and power rating. Solar ¢
Types, Solar Energy Collection:

3 | PV Systems 06
StandAlone PV Systems, Consumer Applications, Solar Home Syst
Grid-Connected PV Systems, Decentralized a@hnected PV System
Central GridConnected PV Systems Inverter.

4 | PV System Installation Possibilities 08
Geometrical Considerations, PV Systems in Connection with Build
Advantages and Potential, Installation the Roof, Solar Power Plants, s
traced and concentrating systems, enegggpopck time, Land area acquired
PV systems, Recycling of PV system
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5 | Efficiency and Performance of PV Systems 06
StandAlone PV Systems, Gri€onnected PV Systems, Possibilities
Quality Control and Control of Energy Yield of Giiconnected PV System
Solar Module, Inverter, Mounting Racks and Fixing Materials Cables, El¢
Safety of GridConnected PV System®V Markets Support Measures a
Costs, Market Survey. Cost BhotovoltaicsCost of PV Modules, Cost of P|
Systems, Cost of Power Production

6 | The future PV system 02
Fully autonomous systems, autonomous house concepts

Total 30
Sectioni Il

6 | Wind Energy: 08
Introduction, basic principles of wind energy conversion, Site sele
consideration, Basic components of wind energy conversion syster
classification, advantages and disadvantages. Types of wind machines.

7 | Design of wind turbine rotor: 08
Diameter of the rotor, number of blades, blades profile and materials,
chord, pitch angle, transmission system and gearbox, Power
characteristics, Torqugpeed characteristics.

8 | Grid conneded and SelfExcited Induction Generator: 06
Constant -voltage, constarfrequency generation, reactive pow
compensation, Variablevoltage, variable frequency generation, effect ¢
wind generator on the network.

9 | Hybrid Energy Systems 06
Diesel generator and photovoltaic system. Wind dibgblid system, wind
photovoltaic hybrid system

Total 28

Instructional Method and Pedagogy

1 Lectures will be conducted with the aid of muttedia projector, black board, OHP etc

1 Assignments based on course conteart begiven to the students at the end of e

unit/topic and will be evaluated at regular interval.

1 tests/Quizzes/Seminar/Tutorials /visit can be conducted.
Students Learning Outcomes
At the end of the course students will be able

1 To apply knowledge of mathematics, science, and engineering

1 to identify, formulate, and solve engineering problems

f To understand the basic concepts of Renewable power.

1 To understand about designing Hybrid system
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Text books

1. Noni1 Convectional Energysourcesby. G. D. Rai, Khanna Publishers.
2. Non - Conventional Energy Systentsy K Mittal and Wheeler

Reference Books

1. Energy Technologyy Rao and Parulkar

2. Renewable Energy Resourcky Tiwari and Ghosal/ Narosa.

3. Renewable Energy Sources and Emergihgchnologiesoy D.P.Kothari, K.C.Singhal,
P.H.I

Additional Resources

1 http://geda.gujarat.gov.in/
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Course Title Managerial Economicsand Financial Management
Course Code MG 401

Lecture 103

Practical 100
Course Credit

Tutorial : 00

Total 103

Course Learning Obijective:

After Successful completion of the asa, students will be able to:
1 Recognize¢e he economic principles to
understanding, level 2)

be

app

1 Identify the three main phases including cost analysis, pricing strategy and comy

strategy. (Cognitive Remembering, level 1)

1 Apply cost accounting methods to evaluate and project business performance. (C

applying, level 3)

1 Practice Business Knowledg and will communicate effectively in corporate wo

(Affective responding, level 2)

1 Recognizeand understand ethical issues related to the accounting Management. (C¢

Understanding, level 2)

Detailed Syllabus:

: Hours
Sr. No. Name of chapter & details Allotted
Section’ |
Introduction to Managerial Economics:
1. Definition, Nature and Scope Managerial Econoridesnand Analysis 08
Demand Determinants, Law of Demand and its exceptions.
Elasticity of Demand & Supply:
2. Definition, Types,Measurement and Significance of Elasticity of Demg 08

Demand Forecasting, Factors governing demand forecasting, S

Meaning, factors affecting to supply and law of supply.
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Introduction to Markets, Pricing strategies & Cost of Production:
Market structures: Types of competition, Features of Perfect compe
3. Monopoly and Monopolistic Competition. Pri€autput Determination if
case of Perfect Competition and Monopoly. Pricing StrategiBsofiuction
Function - Isoquants and Isocosts, MR TBroduction function, Laws ¢
Returns, Internal and External Economies of Scale.

08

TOTAL

24

Sectioni |l

Business & New Economic Environment:

Characteristic features of Business, Features and evaluation of
Proprietorship, Partnership, JoiStock Company, Public Enterprises ¢
their types, Changing Business Environment in {Hbstalization
scenario(FDI)

09

Cost and Financial Accounting:

Cost Analysis: Different types of cosOpportunity cost, Fixed vs. Variab
costs, Total Cosincome V/S Expense, Assets V/S Liabilities, Brealen
Analysis (BEA), Financial Management, Final Accounts (Trading Accq
Profit and Loss Account and Balance Sheet with simple adjustments)

09

Entrepreneurship for Engineers:

Industrial Evolution why become a small hightech Entrepreneul
6. Entrepreneurial Mind (Developing Business Idea), Strategic Businesy
(Product /Service, Fund Management, Personnel Management
Marketing Strategies).

06

TOTAL

24

Instructional Method and Pedagogy:
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Lectures will be conducted with the aid of muttedia projector, blackboard, OHP etc.

Assignmentsbasedon coursecontentwill be given to the studentsat the end
of eachunit/topicandwill be evaluatedat regulr interval.
Case Study / Projects / Presentation.

Surprise tests/Quizzes/Seminar/ will be conducted.

Reference Books:

1.

Industrial Organization & Engineering Economics, T.R. Banga & S.C. Sharma, Khant
Publications.

Financial Management, M.Y. Khan & P.K. Jain, NBZaw Hill Publication, 2007.
Financial AccountingA Managerial Perspective, Narayana swamy PHI Learning Prvt.
3" Edition, 2005.

Managerial Economics Application, Stratergy and Tactics, James McGuigan, R. Moyg
Frederick Harris 12 Edition, 2008.

Financial Accounting for Management, Ambrish Gupta , Pearson Education, New De
Financial Accounting, S.N. Maheswari & S.K. Maheswari, Vikas publication, 2005.
Entrepreneurship development, S. Anil Kumar, S.C. Poornima, Mini. K. Abraham ang
Jayshre, New age International Publishers, 2003.
https://books.google.co.in/books?id=2zA7aONuqg8Y C&printsec=frontcover&dq=Entreg
eurship+book+for+mba&hl=en&sa=X&ved=0CFkQ6AEwB20VChMI0vaZ
OXZxglVwiemCh2v0gtO#v=onepage&q&f=false.
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Course Title Power System Operation and Control
Course Code EL605

Lecture 104

Practical : 00
Course Credit

Tutorial 101

Total : 05

Course Objective

To understand the operation and control of power system variables. It includes frequency

voltage control and also computer based control of the variables.

Detailed Syllabus

Sr.

NG Name of chapter & Details

Hours
Allotted

Sectioni |

1. | Control of Generation

Introduction, Generator Model, Load Model, primever model, Governo
model, Tieline Model, Generation Contr8upplementary cordt action and
tie-line control.

12

2. | Reactive Power Control in Electrical Power TransmissiorSystems
Reactive Power, Uncompensated Transmission LiAesmple case, Lossleg
Distributed Parameter Lines. Shunt Compensation, Series Compensatiol

08

3. | Principles of Conventional Reactive Power Compensators

Introduction , SynchronousCondensors, saturated Reactor , Thyri
Controlled Reactor(TCR), Fixed Capacitor Thyristor Controlled Reactor
TCR), ThyristorSwitched Capacitor (TSC),Comparison of different SVCs.

08

Total

28

Section |

4. | Power Flow Analysis
Introduction,bus classification, development of the load flow equation Loa
Flow problem, Gauss Seidel (GS) methods, NevRaphson methods (NR)
(Polar, Rectangular form), Decoupled, Fast Decoupled load flow and
comparison.

15

5. | Power System Stability
Steady state, dynamic and transients stability, Swing equation , equg
criterion, solution of swing equation using step by step method mog
Eul er 6s me t hkutth matimod, m&hodsgoé improving transig

stability

13
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Total 28

Instructional Method and Pedagogy:

1

E =

Lectures will be conductedwith the aid of multi-media projector, black

boad, OHP efc.

Assignmentsbasedon coursecontentwill be given to the studentsat the

end of eachunit/topicandwill be evaluatedat regukr interval.

Surprise tests/Quizzes/Seminawill be conducted

The courseincludestutorials, where studentshave an opportunity to practice the
examples for the concepts being tatighectures

Students Learning Outcomes:

At the end of thigourse, students will be able to:

1
1

1
1

Learn the basics of various controls in power systems.

Understand the modeling of speed governing systems and static and dynamic res
LFC.

Understand the various methods of voltage control.

Understand the solutiorf Economic dispatch and unit commitment problem.

Text book:

1.

2.

3.

Power System Stability and Contrdly P. Kundur, McGraw Hill publishing compan
1994
Power Generation Operation and Contrbly Allen J.Wood, Bruce F. Woollenberg, Jo
Wiley and sons, 2003

Electric Energy Systems Theo#n Introduction by Olle. |I. Elgerd, Tata McGraw Hi
publishing company, New Delhi, 2003

Reference Books:

1.

Computer Aided Power System Analysis and Contahd Mahalanabis A.K.,
Kothari.D.P., and Ahson.S.l., Tata McGraw Hliblishing company, New Delhi, 1999
Power System Engineeringpy I. J. Nagrath and D. P. Kothari Tata, McGraw H
Publishing Company, New Delhi, 1994.

Additional Resources

i NPTELVideo Lecturers



http://www.thedirectdata.com/
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Course Title Advanced Power System
Course Code EL701
Lecture 104
Practical 101
Course Credit
Tutorial : 00
Total : 05

Course Objective

The objective of the course is:
1 To develop understanding about teehniques for analyzing power systems.

1 To enable the student to acquire knowledge on various power quality issu

management.

Detailed Syllabus

Sr. , Hours
No. Name of chapter & details Allotted
Sectioni |

1 Introduction 04
Necessity for voltage and frequency regulation of po$sstemP-f and Qv
control loopsrecent trends in real time control of pov@ystemintroduction to
load dispatching, load forecasting, unit commitment, Load shedding
Islanding.

2 Smart Grid Techniques 08
Introduction to Smart Grimart GridFFunctions,Advantages, Indian Sma
Grid, Key Challenges for Smart Grid, Smart Grid Architecture, Compor
and Architecture of Smart Grid Design, Transmission
and Distribution Automation, Computationalntelligence Techniques
Distribution Generation Technologies, Introduction to Renewable Ern
Technologies, Micro grids, Storage Technologies.

3 State Estimation Techniques 06
Data acquisition, Role of a state estimator, Rationale of state estiiatbQd
of least square and for state estimation, Statisticedreerand Bad dat
recognition.

4 Economic Dispatch and Unit Commitment 08

Incremental cost curveo-ordination equations without los®lution by
Lambda iteration methedcoordination equations with los®lution of ce
ordination equations using,B coefficients (no derivation}base point an

participation factors. Unit commitment (UC) probl@onstraints in UE
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Solution MethodsPriority list methods (Numerical problemsJEconomic
dispatch controller@ded to load frequency control.
Total 26
Sectioni Il (Power Quality)

5 Introduction to Power Quality: 05
Definition of power quality, Progression susceptibility Criteria, Responsil]
of supplier and user of electrical power, Power Quality Standards.

6 Power Frequency Disturbance: 07
Voltage sags magnitude and duration of voltage saffect on adjustable A(
drives, DC Drives, Monitoring and Mitigation of voltage sags, Volt
Tolerances, Transient system model, Types and causes of transients

7 Harmonics: 05
Effect of harmonics ondjustable speed AC drivie harmonic reduction usin
PWM and harmnic injection, harmonic audit.

8 Active Filter as Power Quality Conditioners: 07
Introduction, General Description of Shunt Actif/dter, Threephase Threg
Wire Shunt Active Filter, Active Filter for sinusoidal current control, Th
Phase Four Wire Shunt Active Filter

Total 24

Instructional Method and Pedagogy:

1 Lectureswill be conductedwith the aid of multi-media projector, black boad,

OHP eftc.

1 Assignmentshasedon coursecontentwill be given to the studentsat the end of

eachunit/topicandwill be evaluatedat regubr interval.
1 Surprise tests/Quizzes/Seminawill be conducted

Students Learning Outcomes:

At the endof this course, students will be able:

T
T

T

To understand the behavior of power flow and its calculation based on certain algorithm
The students will be able to get the idea of power system stability and various meth
improve its stability.

To have theconcept of power quality issues in the electrical power systems. Also the stu
will learn how to mitigate the problems of harmonics using different configurations of filte

Text book:

1.

Power System Analysisy T.K. Nagsarkar, M.S. Sukhija: Oxfoldhiversity Press
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Reference Books:

1. Modern Power System Analysiby I.J. Nagrath & D.P. Kothari Tata Mc Graiv Hill
Publication Company Ltd"2 edition.
Electrical Power Systemiy C.L. Wadhwa: New Age International (P) Limited Publishe?$
edition 1998.
Electric Energy Systems Theoby Elgerd O.I: TMH, New Delhi, Second Edition 1983.
Power system stability and contrby Prabha Kundur: M&Graw Hill Inc, New York, 1993.
Power System Voltage Stabiliby Taylor C.W.: MeGraw Hill Inc, New Yak, 1993.
Power System Engineeringy Nagrath 1J, Kothari D.P.: Tata M&raw Hills, New Delhi 1994
Power qualityby C.Sankaran: CRC publication
Instantaneous Power Theory and Application Power ConditioniBy. H.Akagi : IEEE press,
A John Willey Sons
9. Electrical Power Systems Qualityy Roger C.Dugan: TMH publication
10.Renewable and Efficient Electric Power SystenGilyMasters: WileylEEE Press, 2004.
11. Synchronized Phasor Measurements and their ApplicatidaysA.G. Phadke and J.S. Thorp:
Springer,
2008.
12.Wind Power in Power Systeniy T. Ackermann, , 2nd Edition, John Wiley & Sons, 2012.

N

©~NOOA W

Additional Resources

1 NPTEL web/video lectures
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Course Title Electrical Switchgear
Course Code EL703
Lecture 104
Practical 100
Course Credit
Tutorial : 00
Total 104

Course Objective

The objective of the course is:

To introduce the fundamental of circuit interruption theory, circuit breakers and their types. T}

importance of testing of circuit breakers and types of test.

Detailed Syllabus

Sr. No. Name of chapter & details

Hours
Allotted

Section’ |

1 Fundamentals of Circuit Interruption

Basic Tripping Circuit, Arc Formation & arc interruption. DC and AC cir¢
breakingi restriking voltage and recovery voltagerate of rise of recover,
voltagei resistance switchingcurrent chopping interruption of capacitive
current.

08

2 Circuit Breaker Technology

Automatic switch, Earth Switch, Isolators, Single amdlti-breakconstruction,
Performance of circuit breakers and system requirements, Modificati
circuit breaker duty by shunt resistors, Power factor correction by
resistance, and Comparative merits of different types of conventional (
breakers, Spefications ofCircuit Breaker, Autereclosre.

09

3 High Voltage Switchgears:

Air Blast Circuit Breaker: Construction, Arc Quenching, Compressed
System, Sulphur hexafluoride (SF6) circultreakers Gas Insulateq
Switchgear): Introduction, Propertie$ SF6 Gas, Arc extinction, Puffer Tyy
Circuit Breaker.

07

Total

24

Sectioni Il

4 Medium Voltage Switchgears:
Air-break circuit breakers: Construction, Arc Extinction, Arc Lengthening.

circuit breakers: Minimum Oil Circuit Breaker, Bulk Oil Circuit Break

08
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Vacuum Interrupter: Electrical Breakdown in Vacuum, Arc Extinct
Construction, Merits & Demerits.

5 Low Voltage Switchgears 05
Miniature Circuit Breaker, Earth Leakage Circuit Breaker, Contactors,
Fuse, Dropout Fuse.

6 Testing of Circuit Breakers: 08
Introduction, Classification, Description of a simple testing station, Equipn
used in thestation, Testing procedure, Direct testing, Test report, Ind
testing, Unit Testing.

Total 21

Instructional Method and Pedagogy:

1 Lectureswill be conductedwith the aid of multi-media projector, black boad,
OHP etc.

1 Assignmentsdasedon coursecontentwill be given to the studentsat the end of
eachunit/topicandwill be evaluatedat regukr interval.

9 Surprise tests/Quizzes/Seminawill be conducted

Students Learning Outcomes:

At the end of this course, students will be able:
1 To understand the operation and requirement of circuit breakers, switchgears and
its application.

Text book:

1. Switchgear and Protectioby S. S. Rao, Khanna publishers, New Delhi, 1986

Reference Books:

1. Power System Protection and Switchgehy B. Ravindranath. and M. Chander, Wil
Eastern Ltd., 1996

2. Power System Protection and Switchgear™{(2edition) by Badri Ram and D. N
Vishwakarma, Mc Graw Hill

3. Protection and Switchgear {1 edition) by Bhavesh Bhalja, R. P. Maheshwari, Nilsg
Chotani, 20110Oxford Publication

Additional Resources

NPTEL Video/web lectures
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Course Title Electric Drives
Course Code EL901
Theory : 04
Practical 101
Course Credit
Tutorial : 00
Credits : 05

Course Objective

The objective of the course is:
1 Tounderstand the fundamental of electric motor drive.
1 To understand the basic of load characteristics, sfpeqde characteristic of the mpt
and selection of motor drive.

Detailed Syllabus

Sr.
No.

Name of chapter & details

Hours
Allotted

Section’ |

Introduction:

Classification of Electric Drives, Requirements of Electric Drives, S
Applications, Basic structure of electric drive system. Gipep and closed
loops speed control scheme and current control scheme. &ffectPl and
PID controllers.

Load characteristics and selection of motor
Classifications of different types of loads based on speed f{(
characteristics, continuous and discontinuous duty applications, selett
power rating.
Selection of motor: speed torque characteristics of DC shunt, serie
compound motor, four quadrant operation, effect of voltage, curren
field flux on speedorque characteristics of DC motor, speed tor|
characteristics of induction motor, effest voltage, frequency and rot
resistance on speed torque characteristics of induction motor. Analy
operating point and stability of the drive, selection of motor and co
techniques.

10

DC Motor Drive
Basic structure of the DC motor drive, application and advantages of tf
motor drive,

Chopper based DC motor drive: Two and four quadrant DC motor (

12
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DC-DC converter based drive for sepaig excited and series motor.

Phase controlled convertbased DC motor drive: Half, semi, full and d

converter drive. Fundamental of miprocessor based DC motor drive.
Total 26

Section’ Il

4 | AC Motor Drive 15
Basic structure, advantages and applications of AC motor drive. V¢
controlled AC drivewith AC regulator. Voltage source and current sol
inverter fed induction motor drive, forced commutated inverter fed indu
motor drive. Rotor resistance control of AC motor drive, control of effeq
rotor resistance, recovery of slip power, Fragryecontrol and V/f contro
of induction motor. Torque and flux control schemes for AC motor d
Field oriented control of induction motor drive.

5 | Synchronous Motor Drive 6
Analysis, performance and stability of synchronous and asynchronous
drive, variable frequency control, load commutated thyristor inverter
self-controlled synchronous motor drive, Cycloconverter based-
controlled synchronous motor drive.

6 | Electric Drive for Battery Powered Vehicle 7
Load characteristics of elewtrvehicle, basic requirement of the vehi
drive, discharge characteristics of different kind of batteries, suitabili
motor, DC motor drive and AC motor drive.

Total 28

Instructional Method and Pedagogy:

1 Lectures will be conducted with the aid of muttedia projector, black board, OHP efc

1 Assignments based on course content will be given to the students at the end
unit/topic and will be evaluated at regular interval.

1 Surprise tests/Quies/Seminar/Tutorials will be conducted.

1 The course includes a laboratory, where students have an opportunity to py
appreciation for the concepts being taught in lectures.

f Minimum five experiments including simulation can be there in the laboratory

Students Learning Outcomes:

At the end of the course students will able to understand 4pepee characteristics of logd
applications and suitability of the eldctmotors and electric drives.

Text Books :
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1. Control of Electric Drivesby W. Leonhard, Springer Verlag, 1985
2. Fundamentals of Electrical Drivedy G. K. Dubey, Narosa Publications, 1995
3. Vector Control of ac Machinedy P. Vas, Clarendon press, 1990

Reference Books:

1. Analysis of Thyristor Power Conditioned Mototsy SK.Pillai, University Press, 1992




g

RKUNIVERSITY

SYLLABUS

Course Title Industrial Automation and Control
Course Code EL902

Theory : 04

Practical 101
Course Credit

Tutorial : 00

Credits 05

Course Objective

The objective of thecourse is:
1 To develop the knowledge in the field of automation in industries.
1 To get familiar with different industrial protocol.
1 To get the basic knowledge about PLC, SCADA and DSC.

Detailed Syllabus

Sr.
No.

Name of chapter & details

Hours$
Allotte

Section’ |

Control System and Automation Strategy

Evolution of instrumentation and control, Role of automation in indust
Benefits of automation, Introduction to automation tools PLC, SCA
DSC, Hybrid DSC/PLC, Automation strategies evaluatiGontrol systerm
audit, Performance criteria, Safety systems.

Programmable Logic Controllers (PLC)

Introduction, Architecture, Definition of discrete state process control,
Vs PC, PLC Vs DSC, relay diagram, ladder diagram, ladder dia
examples, Relay sequencers, Timer bar counters,des@n,Study at leas
on industrial PLC.

12

Advance Applications of PLC and SCADA

PLC programming methods as per IEC 61131, PLC applications for
process using SFC, Analog control using PLC, PLC interface to SCAD
DSC using communication link (RS332, RS485) agmodtocol Modbus
ASCII/RTU).

10

Total

28

Sectioni Il
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Instrumentation Standard Protocols 10
HART protocol introduction, Frame structure, Programming, Implement
examples, Benefits, Merits and demerits. Foundation fieldbus
introduction, Structure, Programming, FDS configuration, Implement:
examples, Benefits, Merits and demerits, Comparigdgh other field bus
standard including device net, Profibi@ontrol net CAN, Industrial ethe

net etc,

4

Distributed Control Systems 12
Introduction, Functions, Advantages and limitations, DSC as an auton
tool to support enterprise resource planning, DSC architecture of diff
makes, Specifications, Configurations and programming functions incly
database management, Reportiljarm management, Communicatig
Third party interface, Control, Display etc. Enhanced functions viz. Adv
Process control, Batch application, Historical data management,

support, Security and access control etc.

Automation for Following Indu stries
Power, Water and waste water control, Food and beverages, Ccf¢
Pharmaceuticals, Automobile and building automation.

Total 28

Instructional Method and Pedagogy:

1 Lectures will be conducted with the aid of murtedia projector, black board, OHP et

1 Assignments based on course content will be given to the students at the en
unit/topic and will be evaluated at regular interval.

1 Surprise tests/Quies/Seminar/Tutorials will be conducted.

1 The course includes a laboratory, where students have an opportunity to
appreciation for the concepts being taught in lectures.

1 Minimum five experiments including simulation can be there in the laboratory

[®X

bt

Students Learning Outcomes:

At the end of the course students will able to understand
9 The role of automation in the industries

1 How PLC can be interface with SCAD and DSC.
1 The basic knowledge about instrumentation standard protocols.

Text Books :
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1. Distributed Computer Control for Industrial Automation by Poppvik Bhatkar,
Dekkar Publications.

2. Computer Aided Process Controby S.K. Singh, PHI Publications.

3. Introduction to Programmable Logic Controllers by Garry Dunning, Thomas
Learning Publications.

Reference Books:

1. Programmable Logic Controllers: Principles and Applicationsby Webb and Reis|,
PHI Publications.

2. The management of Control System: Justification and Technical Auditingpy
N.E.Battikha by ISA Publications.

3. Computer Based Process Contrdby Krishna Kant, PHI Publications.
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Course Title Utilization and Traction
Course Code EL702
Lecture 104
Practical : 00
Course Credit
Tutorial : 00
Total 104

Course Objective

1 To understand applications and effectigization of electric energy.
1 To understand Electrical Heating, Welding and Illlumination.
1 To understand fundamentals of electric traction system.

Detailed Syllabus

: Hours
Name of chapter & Details Allotted
Section- |

1. | Fundamentals ofillumination: 10
Nature of light, term used in illumination, source of light.

Various illumination methods: Types of source of illumination, Electric
lamp, incandescent lamp, gaseous discharge lamp, fluorescent lamp, d
types of arc lamps.

Types oflighting scheme: direct lighting scheme, satirect lighting scheme
indirect lighting scheme, sermdirect lighting scheme, general lightil
scheme.

Design of lighting scheme.

Street lighting.

Factory Lighting.

Flood lighting.

Methods of lighting caldations.

2. | Refrigeration and Air Conditioning: 08
Refrigeration, principle of refrigerator, refrigerant, vapor compres
refrigeration cycle, electric circuit of refrigerator, common faults
refrigerator, application of refrigeration.

Air Conditioning: Temperature control, humidity control, air movement an
conditioning, electric circuit of air conditioner, room air conditioner.

3. | Electrolytic Process
Principle, Faradays laws of electolysis, Current efficiency, Enaqgy efficiency 08
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etc., Rating of metals, Producion of chemicals, Electo-deposition,
Electoplating, Power supply for electolytic processes.

Total 28

Section- |l

4. | Electric Traction:

Introductions, Different traction systems, Various systems of

electrictraction.  Locomotives,  Tramways, trolleys, Track 20
electrification, Compaison betwveen A.C armd D.C systems of railway
electrification, Types of speed and speedtime curves, Examples.
Mecharics of tran movement Tractive effort, power, Output, examples.,
Energy output from driving axles, Eneagy output using simplified speed-time
curves, Examples, Factors affecting energy consumption, dead weight,
accelerating weight, Abhesion weight, examples., Traction motors and their
chaacteristics.

5. | Electrical Heating and Welding:

Introduction, Classfication of electric heating methods, Resistancesheatng
methods, Requiremens of heaing element, Problems, Induction heating:
principle, types of induction FurnacesDirect core type, Vertical core type 08
Indirect core type Corelesstype, Advantagesanddisadvantages
Electric welding: differert typesof resigance welding and electric arc
welding,

Total 28

Instructional Method and Pedagogy:

1 Lectureswill be conductedwith the aid of multi-media prgector, black
boad, OHP efc.
1 Assignmentsbasedon coursecontentwill be given to the studentsat the
end of eachunit/topic andwill be evaluatedat regubr interval.
Surprise tests/Quizzes/Seminawill be conducted
An industrial visit may be arranged to show the practical application of electri
traction and/or electric heating.

= =

Students Learning Outcomes:

At the end of this course, students will be able:
1 Understand applications of Electric Power Utilization.
1 Understand general concepts of illumination.
1 Understand electric traction system.
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Text book:.

1. Electrical Power Systemisy S.L Uppal, S Rad{hanna Publications
2. Utilization of Electrical Power and Electric Tractiorby J. B. Gupta, S. K. Kotharia

and Sons
3. Electric Power Utilizationby R. K. Garg

Reference Books:

1. Electrical Power Utilizationby B. L. Tereja, S Chand Publication
2. Electrical Power Utilizationby O. Taylor, Longman Publications

Additional Resources

i NPTELVideo Lecturers



http://www.thedirectdata.com/

)
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Course Title Electrical Machine Design
Course Code EL801
Theory : 04
Practical : 00
Course Credit
Tutorial 101
Credits 105

Course Objective

The course objective is to provide the basic understanding of the electrical machines d
includes fundamental concept of electromagnet, electric loading, magnetic loading, sele
rating sizing and consequently design of electric machines.

Detailed Syllabus

Sr. , Hours
No. Name of chapter & details Allotted
Sectioni |

1 | Fundamentals of Design 8

Basic principles of magnetic circuits, use eHBcurves in magnetic circuits
calculations of MMF for air gap and teeth, Real and apparent flux de
Effect of saturation, flux, density distribution, calculation of magneti:
current, Field Form, caetr 6 s fringe curves,
distribution factor (field form factor), actual flux distribution fact
Magnetising current calculation, Leakage Reactanakulation for various
types of slots, Iron loss calculation concepts.

Insulatirg Materials & Classifications, heating of electrical machines, Coq
of Transformer and rotating machines, Electrical and Magnetic Loa
output coefficient, factor affecting size of machines, selection of Bav &
Duty cycle and equivalent ratings

2 | Design of Electromagnets 4
Introduction, Types of Electromagnets, Design of Magneils, Problemsn
above topics, Design of small F@ced armature type circular magn
Design of largdaced armature type circulanagnet,Design of Horse sho
type magnet, Design of plunggpe magnet, Design of magnetic clutches

3 | Design of starters, field regulators & control panels 4
A.C. and D.C. starters, field regulator and general purpose control panels
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4 | Design of smallTransformers and Choke coils 4
Design of Small singkphase transformeisDesign of welding transformers,
Design of variable air gap singthase choke cqiDesign of variable air gap
threephase choke coil, Design of ballast

Total 20

Section-l|

5 | DESIGN OF DC MACHINES 8
Magnetic circuit calculations, total gap contraction factor, net length of
MMF for air gap, MMF for teeth, real and apparent flux densities. Ot
equation for DC machine, choice of specific loadings, selection of numk
poles, separation of D drl., Armature Desigii selection of number of slot
number of conductors, number of coils, Design of commentator and brus

7 | Armature Windings 8
DC windings:
Simplex & Duplex windings, Lap & Wave windings, Applications, Ba
terms related tarmature windings, Dummy Coils, Equalizer connectic
split coils.

AC windings:

Introduction, No. of phases, Phase spread, concentric winding, Hemi
winding, Whole coil winding, Mush winding, Double layer windings, Inte(
slot lap and wave windindrractional slot lap & wave windings. Performar]
analysis of various windings

8 | Design of three hase Induction Motors 8
Output equation for induction motorchoice of specific loadings, separatiol
of D and L, Armature Desighselection of number aflots, number of
conductors, determination of depth of core and other dimensions. Desigr
squirrel cage rotor, design of wound rotor.

Total 24

Instructional Method and Pedagogy:

1 Lectures will be conducted with the aid rotilti-media prgector, blackboad, OHP efc.
Assignments based on course contents will be given to the students at the end (
unit/topic and will be evaluated at regular interval

f Tutorials wild.@l be conducted in order
assignments

Students Learning Outcomes:

At the end of the course students will obtain significant knowledge of electrical ma
design.
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Text books:

1.
2.
3.

Electrical Machine Desigrby A. K. Shawney Dhanpatrai & sons. Pub
Egineering Electromagneticby N. Ida Springer, 2004.
Electromagnetic waves and Radiating systeimg E. C. Jordan and K. G. Balma

Prentice Hall, 2004.

Reference Books:

Electrical Machine Desigrby V. N. Mittle: TMH publications

Elements of Electromagnetidsy M. N. O. SadikuOxford University Press, 2006
Engineering Electromagneticby W. H. Hayt McGraw Hill, 2007

Design of Electrical Machinedy Mittle V.M. and Mittle.A: standard publishers
Distribution, Fourth edition, 1996.

HwnNpE

Additional Resources

A http://unifiedfieldtheories.com/EMFT_Book.pdf
A http://lwww.elect.mrt.ac.lk/EE201_em_theory.pdf
A http://web.iitd.ac.in/~hirani/MEL311.pdf
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Course Title Power System Design
Course Code EL802
Lecture 104
Practical 101
Course Credit
Tutorial : 00
Total : 05

Course Objective

The objective of the course is:

1 To make the students aware from the advanced development in the electrical power s

regarding operation, control and design.

Detailed Syllabus

Sr.

NG Name of chapter & details

Hours
Allotted

Sectioni |

1 Distributed Generation Systems

Benefits and limitations, Classification of small generating systems, Print
of operation and electrical, Equivalent circuits dfiel cells, solar cells, micro
turbines, reciprocatingngines, wind turbines and gas

Turbines, Fault conditions, Reactive power support, Power quality issues.

07

2 HVDC Transmission

Merits and demerits of HYDC transmission, one liiiegram, types of DC link
necessary Equipment, operation and control, applications, recent ady
HVDC in India.

06

3 Transmission Line Design
Electrical design of transmission lieesignphilosophy, voltagéevel selection
and choice of conductors, spacing of conductor and corona,
Insulators and SIL, design problem. Transmission line tower design: Lo(
of tower, earth wires, reduction of tower footing resistance, design of ti
examples. EHV transmigs line design: Considerations, selection, spacin|
conductors, corona and radio interference, shunt and series compensatiol
power lines, insulation coordination and different types diVBowers, EHV

systems in India

10
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Total

21

Section’i I

Substation Design

Determination of voltage regulation and losses in power system, shifti|
distribution transformer centreéSubstation layout, sizes and locations of
stations, Substation equi pment s

design view point, Cathodic Protection, Gas Insulated Substation (GIS).

08

Power System Earthing 1 Power Station and Sub Station Earthing
Objectives, definitions, tolerable limits of body currents, soil resisti
measurement of soil resistivity, earth resistance, measurement of
resistance, tolerable step and touch voltage, actual step aod toltage,
design of Earthing grid, impulse behaviour of Earthing system.

Design of Power Station:

Introduction, selection of sizes and location of generating staft
interconnections issues with wind and Solar PV

08

Computer Control of Power Sysem
Energy control centervarious levelsational, regional and state |ex@CADA

system computer configuration, functiem®nitoring, data acquisition ar
controlsEMS systerm System operating states: Normal, Alert, Emergency
extremis,RestorativeControl strategies

07

Total

23

Instructional Method and Pedagogy:

il
1
il

Lectureswill be conductedwith the aid of multi-media projector, black boad,
OHP etc.

Assignmentshasedon coursecontentwill be given to the studentsat the end of
eachunit/topic andwill be evaluatedat regular interval.

Surprise Tests/Quizzes/Seminawill be conducted

Students Learning Outcomes:

1. At the end of this course, students will be able: To know the concept of HVDC techn
control of reactivgpower with the help of FACTS devices.
2. The students will have an idea of design of electrical transmission lines including re|
power compensation and a very brief of EHV systems development in India.
3. The course also comprises of design of power sttaod sukstation engineering with thg
modern technolog®%IS and Earthing.
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Texts Books:

1. Electrical Power System Desidgny M. V. Deshpande: TMH publication
2. Electrical Power System Desidomy B. R. Gupta: S. CHAND
3. Electrical Power System Planninigy A. S. Pabla: TMH publication

Reference Books

1. Substation Desigrby Satham & Gupta, Dhanpat Rai and Co.

A course in Electrical Poweby Soni,,Gupta and Bhatnagar, Dhanpat Rai & Sons

3. Thyristor-Based FACTS Controllers for Electrical Transmissiddystem$y R.M.Mathur/
R.K.Verma, John Wiley & Sons, Inc., 2002

4. Power System Stability and Contrbl Prabha Kundur, Mc Graw Hill

5. Concepts and Technology of Flexible AC transmission Systembl. Hingorani, L. Gyugyi,
Understanding FACTS: Delhi Publigise

6. HVDC TransmissionbyS Kamakshaiah, V Kamaraju , McGrawHill

7. Distributed Power Generation, Planning & Evaluatiomy H. Lee Willis & Walter G. Scott,
2000 Edition: CRC Press Taylor & Francis Group.

N

Additional Resources

1 NPTEL Web/Video Lectures
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Course Title Commissioning of Electrical Equipments
Course Code EL803
Lecture 104
Practical 101
Course Credit
Tutorial : 00
Total : 05

Course Objective

The main objective is to know the fundamentals of to certain guidelines andpboiroadles

regarding the commissioning, installation of electrical equipment and provide a comprehen
understanding of the various types of electrical equipment and the methods used to mainte
them and increase their efficiency.

Detailed Syllabus

Sg. Name of chapter & Details AI_I:gth;Sd
Section- |
1. | Transformer:
Specification ofPower and distribution transformers as per BIS stand
Installation Location and sites, Selection and design of foundation ds 06

(like boltssize, theinumber, etc.) code of practice for terminal plates, polq
and phase sequence, Oil tanks, drying of windings with & without oil, ge
inspection.

2. | Transformer Commissioning Test

Following tests as per national Eaternational standards, Volt Ratio te
Earth resistance oil strength, Bochholz & other relays, tap changing
Fans& pumps, Insulation test, impulse test, polarizing index, loa 08
temperature raise test. Specific Test: Determination of performanges
like efficiency, regulation etc., Determination of mechanical stress
normal & abnormal catitions, Maintenance schedule.

3. | Induction Motor:
Specifications for different types of motors, Duty, I.P. protection.
Installation: Location othe motors (including the foundation details) & 04

control apparatus, Shaft &alignment for various coupling, fitting of pulley
couplings, Drying of windings.

4. | Induction Motor Commissioning Test
Mechanical tests for alignment, air gap symmetigsts for bearingg 06
vibrations & balancing. Electrical TestsInsulation test, earth resistanc
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High voltage test, starting up failure to speed up to take the load type ¢
routine test, factory test and site tests (in accordance with IS cod)fi§|
Tests : Performance & temperature rise tests, stray load losses, shaft e
& special duty capability. Maintenance Schedule.

Total 24

Section- Il

5. | Synchronous Machines

Specificationsas per BIS standarddnstallation Physicalinspection, Rating
nameplate details, Foundation details,

Alignments, Excitation systems, Cooling & control gear, drying 07
Commissioning Tests: Insulation, Resistance measurement of armat
field wings, Wave from & telephone interferencactors, Line charging
capacity.

6. | Synchronous Machines Performance Tests

Various tests IP estimate the performance for generator & motor oper
slip maximum lagging currents, Maximum reluctance power tests, Su
short circuit tests, transient & subansient parameters, measurements 09
sequence impedances, capacitive reactance, Separation of losses, tem
rise tests, and Retardation test. Factory Test&ap length, magneti
eccentricity balancingiliration, bearing performance.

7. | Switchgear & Protective Devices
Standards, types, Specification, Installation, Commissioning 1 05
Maintenance chedule, Type & routine tests.

Total 21

Instructional Method and Pedagogy:

9 Lectures will be conducted with the aid miilti-media-projector, blackboad,
OHP efc.

1 Assignments based on course content will be given to the students at the end of
each unit/topic and will be evaluated at reguhterval.

9 Surprise tests/Quizzes/Seminar/will be conducted

Students Learning Outcomes:

1. To knowcommissioning of electrical equipment

2. To know installation of electrical equipment

3. To testing of electrical equipment

4. To understand the varisuypes of electrical equipment.

Text book:

1. Testing & Commissioning of electrical equipmehy S. Rao: Khanna Publishers.
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Reference Books:

1. Preventive Maintenance of Electrical Apparatiy SK Sharotri: Katson Publishing House
Ludhiana

2. Relevant Bureau of Indian Standards
3. J & P transformer Handbook
4. J & P Switch gear Hand Book

Additional Resources

A http://www.bhel.com/dynamic_files/tender_files/pdf/pricebid gvkgoindwal 803.pdf
A http://www.epicedu.com/brochures/2181.pdf

A http://spwb.state.nv.us/PDEctricalsystemscommissioningpdf.



http://www.bhel.com/dynamic_files/tender_files/pdf/PRICEBID_GVK%20GOINDWAL_803.pdf
http://www.epic-edu.com/brochures/2181.pdf
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Course Title High Voltage Engineering
Course Code EL903
Lecture 104
Practical 101
Course Credit
Tutorial 100
Total : 05

Course Objective

The main objective is to know the fundamental requirement and design ofvdligbe
equipments, to provide an understanding of higllage phenomena, and to present the K

concept of high voltage insulation andtisting.

Detailed Syllabus

Sr.

NG Name of chapter & Details

Hours
Allotted

Section- |

1. | Introduction

Introduction to High Voltage technology, advantages of transmitting elec
power at high voltages, need for generating high voltagegmortant
applications of high voltage.

02

2. | Breakdown in gases

Classification of HV insulating media, Properties of important HV insulg
media. Gaseous dielectrics: lonizations: primary and secondary ionij
processes. Criteria for gaseous
theory, Limitasi ohsowony. T8wnes & meld
nonuni form fields. Corona dischar
Time lags of Breakdown.

08

3. | Breakdown in Solid & liquid

Introduction to mechanism of breakdown in solids, electromecha
breakdown, treeing & tracking breakdown and thermal breakdo
Introduction to mechanism of breakdown in liquids, suspended solid pg
mechanism and cavity breakdown. Application of oil in power apparatus.

06

4. | High Voltage Generation

Generation of high dc voltage, basic voltage multiplier circuit. Tesla coil
DC- voltage doubler circuit, cock crefwalton type high voltage DC se
Generation of high ac voltage , Need for cascade connection and work
transformers units connext in cascaddmpulse Voltage generatioimpulse

vol tage, basic i mpulse circuit,

08
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and control of impulse generators.

Total

26

Section- |1

Measurement of high voltages

Electrostatic voltmeterprinciple, construction and limitation. Generati
voltmeter Principle, construction. Series resistance micro ammeter fol
DC measurements. Standard sphere gap measurements of HV AC, H
and impulse voltages; Factors affecting the measuremBotential dividers
resistance dividers capacitance dividers mixed RC potential dividers.
current measurement.

07

Overvoltage, testing procedures and insulation coordination

The lightning mechanism, energy in lightning, nature of daigamulated
lightning surges for testing switching surge test voltage characteristi
laboratory highvoltage testing procedures and statistical treatment of re
examples- insulation coordination, insulation level, statistical approacl|
insulation coordination, correlation between insulation and protection ley
modern power systems protection devices.

07

Non-Destructive Testing

Measurement of direct current resistivity, measurement of dielectric col
and loss factor, partial discharge measuremeHigh Voltage Testing
Testing of Insulators and Bushings, testing of Isolators and Circuit Bre:
testing of Cables, testing @ransformers, testing of Surge Arresters, leak
current monitoring test of Surge Arrester.

07

High voltage tests on electrical apparatus

Testing of insulators and bushingsesting of isolators and circuit breake
testing of cables testingof transformers- testing of surge diverters rad
interference measurementsdesign, planning and layout of higloltage
laboratory.

02

Total

23

Instructional Method and Pedagogy:

il
il

1

Lectures will be conducted with the aidrod@ilti-media prgector, blackboad, OHP efc.
Assignments based on course content will be given to the students at the end
unit/topic and will be evaluated at reguinterval.

Surprise tests/Quizzes/Seminar/will conducted
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Students Learning Outcomes:

1) To know whywe use high voltage (HV), HV types, and HV applications,
2) To compute electrostatic fields for all type electrode systems,

3) To design electrode system and HV device,

4) To understand discharge phenomena, to prevent them or to use them,
5) To know origins of overvoltage and protection against them,

6) To introduce insulation coordination concept.

7) To know HV parameters, generation and measurement principles, and methods,
8) To know generation and measurement of HV alternating eslfag

9) To know generation and measurement of HV direct voltages,

10) To know generation and measurement of HV impulse voltages,

11) To evaluate and to interpret test results.

Text book:

1. High voltage engineering fundamentalsy Kuffel and W.SZaengl: Pergamon
Press.
2. High Voltage Engineeringoy M. S. Naidu and V. Kamaraju: Tata NBraw

Reference Books:

1.High Voltage Engineeringby Wadhwa C.L:third edition, New Age publishers, New Dg
2010.

2. An Introduction to High Voltage Engineerindpy Subir Ray: Prentice Hall of India.

3.High Voltage Engineering, Problems and Solutiortsy Rakosh Das Begamudre: NewA
International Publishers, New Delhi, 2010.

4.High Voltage Test Techniqudsy Dieter Kind, Kurt Feser: Reed educational and
profesgonal publishing Itd. (Indian edition), New De{aD01

Additional Resources

A Electrical Insulation Magazine, IEEB/olume:29 , Issue: 3



http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=57
http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=6507404
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Course Title Advance Processors
Course Code EL904
Theory : 04
Practical 101
Course Credit
Tutorial : 00
Credits : 05

CourseObjective

The primary objective of this course is to introduce students to various advanced proce
8086 family and assembly language programming for 8086. The course also introduces st
architecture and memory segmentation overview of 8028386 and 80486 microprocessors
gives technical overview of the Pentium architecture, concept of RISC/CISC, SUN §
architecture.

Detailed Syllabus

Sr. . Hours
No. Name of chapter & details Allotted
Sectioni |

1 | Computers, Microcomputers andMicroprocessorsi An Introduction
Microprocessor Evolution and Types, Introduction tebltmicroprocessors 4
8086 architecture, Segments, Flags

2 | The Processors: 8086/8088 Architectures, Pin Diagrams and Timing
Diagrams 6
Signal (pin) description 08086, Minimum mode 8086 system and timin
maximum mode 8086 system and timings

3 | 8086 Instruction Descriptions and Assembler Directives
Instruction Description, Assembler Directives, Addressing modes 6

4 | The Art of Assembly Language Programming with8086
A few machine level Programs, Programming with and assembler, ass 6
language example programs.
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5 | String, Procedures and Macros
The 8086 String Instructions, writing and using Procedure, Writing and || 4
Assembler Macros

Total 26
Sectioni I
6 | 802861 A Microprocessor with Memory Management & Protection
Salient Features, Internal Architecture, Signal Descriptions, Real Addre 6

Mode, Protected Virtual Address Mode, Privilege, Protection, Task Sy
Operation

7 | 80386 and 80486 The 32-Bit Processors
Salient Features of 80386, Architecture and Signal Description of 8l
Register Organization of 80386, Data Types of 80386, Real Address M 10
80386, Protected Mode of 80386, Segmentation, Paging, Virtual 8086 |
The CPU with numc coprocessor 80486

8 | Recent Advances in Microprocessor Architectures
Salient Features of Pentium, System Architecture, Pentium MMX, Pentiy

Pro Processor, Hypdtreading Technology, Core 2 Duo processor featul 6
Core 2 Duo architecture
9 | RISC Architecture i An Overview
Introduction, Hybrid Architecturei RISC and CISC Convergencg 4
Advantages of RISC Processors, Basic Features of RISC Procg
Architecture Some RISC Proces$08UN SPARC
Total 26

Instructional Method and Pedagogy:

1 Lectures will be conducted with the aid of murttedia projector, black board, OHP etc

1 Assignments based on course content will be given to the students at the end
unit/topic and will be evaluated at regular interval.

1 Surprise tests/Quizzes/Seminar/Tutorials will be conducted.

1 The course includes a laboratory, where students have an opportunity to bl
appreciation for the concepts being taught in lectures.

1 Minimum ten experiments shall be there in the laboratelgted to course contents.
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Students Learning Outcomes:

At the end of the course the students will be able to

1 Solve binary math operations using the microprocessor.

1 Demonstrate programming proficiency using the various addressing modes ar
transferinstructions.

1 Program using the capabilities of the stack, the program counter, and the status
and show how these are used to execute a machine code program.

T Apply knowl edge of the microprocessor
based simulator.

1 Write an assembly programs and provide solutions tewedt to control problems sug
as fluid level control, temperature control and batch processes etc.

Text Books:

1. Microprocessor & Interfacing - Douglas Hall, TMH
2. Advance microprocessor and Peripherals A K RAY, K M Bhurchandi, The
McGraw Hill Publication.

Reference Books:

1. Advanced 80386 Programming Techniqueslames Turley, TMH

Advance Microprocessori Deniel Tabak, TMH

The 8086 MicroprocessoyKenneth Ayala, Cengadesarning

The 8088 and 8086 Microprocessoygriebel & Singh, Pearson Education

IBM PC Assembly Langauge & Programming Peter Abel, PHI

The Intel Microprocessors (Eight Editions): Barry B. Brey, Pearson (Prentice Hall).

o g hwh




