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Sem-I  

Course 

Code 
Course Name 

Teaching Scheme (Hours) 
Credits 

Theory Tutorial  Practical 

MA111 Engineering Mathematics - I 4 2 0 5 

CS112 Communication Skills - I 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 - I 2 0 0 0 

  Total 23 2 8 26 

 

 

Sem-II  

Course 

Code 
Course Name 

Teaching Scheme (Hours) 
Credits 

Theory Tutorial  Practical 

MA112 Engineering Mathematics - II  3 2 0 4 

CS113 Communication Skills - II  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 Development - II  2 0 0 0 

  Total 20 2 10 24 

 

 

 

 

 

 

 

 

 

 

 

      



 
 

Sem-III  

Course 

Code 
Course Name 

Teaching Scheme (Hours) 
Credits 

Theory Tutorial  Practical 

EL312 Electrical Machine - I 4 0 2 5 

EL303 Electrical Circuit Theory 4 0 2 5 

EL305 Power System - I 4 0 0 4 

EC301 Basic Electronics 4 0 2 5 

EC302 Digital Circuit Design 4 0 2 5 

MA301 Engineering Mathematics-III  3 2 0 4 

CD301 Career Development  2 0 0 0 

  Total 25 02 08 28 

  Total Hours 35 

  
  

 

    

 

 

 Semester -IV 

Course 

Code  
Course Name  

Teaching Scheme (Hours)  

Credits  
Theory Tutorial Practical  

EL400 Electrical Measurement  4 0 2 5 

EL406 Electrical Machine - II 4 0 2 5 

EL407 Power System - II 4 0 0 4 

EL408 Engineering Electromagnetics  4 0 0 4 

EL409 Analog Electronics  4 0 2 5 

MA401  Engineering Mathematics -IV 3 2 0 4 

            

  Total 23 2 6 27 
 

 

 

  

 

 

 

 

 



 
 

 

Course 

Code 
Course Name 

Teaching Scheme (Hours) 
Credits 

Theory Tutorial  Practical 

EL501 Power System Protection 4 0 2 5 

EL503 Power Electronics ï I 4 0 2 5 

EL504 Industrial Instrumentation 4 0 2 5 

EL506 Microprocessor & Microcontroller 4 0 2 5 

EL507 Control System 4 0 2 5 

Elective-I  

EL514 Industrial Instrumentation 2 0 2 3 

CD501 Campus to Corporate Training ï I 3 0 0 3 

     

  

 

 

 

 

   Sem-VI  

Course 

Code 
Course Name 

Teaching Scheme (Hours) 
Credits 

Theory Tutorial  Practical 

EL601 Power Electronics ï II  4 0 2 5 

EL602 Electrical Machine ï III  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 

MG401 

Managerial Economics and Financial 

Management 

3 0 0 3 

CD602 Campus to Corporate Training-II  3 0 0 3 

 
 

    

     

  



 
 

 

Electives - II  

Course 

Code 
Course Name 

Teaching Scheme (Hours) 
Credits 

Theory Tutorial  Practical 

EL903 High Voltage Engineering 4 0 2 5 

EL904 Advanced Processor 4 0 2 5 

Sem-VII  

Course 

Code 
Course Name 

Teaching Scheme (Hours) Credits 

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 (Stage - I) 0 0 10*  5 

EL90X Elective - I 4 0 2 5 

   

 

 

 Electives ï I  

Course 

Code 
Course Name 

Teaching Scheme (Hours) 
Credits 

Theory Tutorial  Practical 

EL901 Electric Drives 4 0 2 5 

EL902 Industrial Automation and Control 4 0 2 5 

 

 

 Sem-VIII  

Course 

Code 
Course Name 

Teaching Scheme (Hours) 
Credits 

Theory Tutorial  Practical 

EL801 Electrical Machine Design 4 2 0 5 

EL802 Power System Design 4 0 2 5 

EL803 

Commissioning of Electrical 

Equipments 4 0 2 
5 

EL804 Major Project (Stage - II)  0 0 10 5 

EL90X Elective - II  4 0 2 5 

  Total 16 02 16 25 

  
Total Hours 34 

 



 
 

Course Title Engineering Mathematics ï I  

Course Code MA111 

Course Credit 

Lecture : 04  

Practical : 00 

Tutorial : 01 

Total  : 05 

Course Objective 

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

branches of Engineering. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

 Section - I  

1. 

 
Infinite Series     

Definition, series of positive terms, The Geometric series, The integral test, 

Comparison test, Dô Alembertôs ratio test, Cauchyôs root test, Alternating 

series, Power series 

5                                                                                                                                                                                                                                                                                                          

2. Indeterminant Form  

Lô Hospitalôs rule, The indeterminate forms 0/0, Ð/Ð, 0xÐ, Ð-Ð, 0
o
, Ð

o
,1
Ð
  

4                                                                                                                                          

3. Differential Calculus  
Successive Differentiation, Rollôs theorem, LMV Theorem, CMV Theorem, 

Curvature, Explanation of function, Maclaurinôs series, Taylorôs  series. 

                                 

7     

                                                                                                                     

4. Partial Differentiation  

Function of two or more variables, Partial derivative of first order, Partial 

derivative of higher order, Differentiation of composite function, 

Homogeneous function, Eulerôs theorem on homogeneous function, Chain 

rule, Differentiation of implicit function, Total derivative  

8 

5. Application Of Partial Differentiation  

( For two or more Variables ) Jacobian,  Taylorôs  series, Maclaurinôs series, 

Error and Approximation, Maximum & Minimum of function, Geometric 

Interpretation of partial derivative, Tangent plane and Normal line to a surface    

6 

 Section - II   

6. Complex Numbers 

Geometric Representation of complex numbers, Polar form, De Moivre's 

theorem, Roots of complex number, exponential form, hyperbolic function, 

                        

3                                                                                                                                                                                                                                                                                                                                                                   



 
 

Instructional Method and Pedagogy: 

¶ Lectures will  be conducted with the aid of multi-media projector, black 

board, OHP etc.  

¶ 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.   

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

¶ The course includes tutorials, where students have an opportunity to practice the 

examples for the concepts being taught in lectures.  

Students Learning Outcomes: 

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

¶ To apply advanced matrix knowledge to Engineering problems 

¶ To understood Calculus  

¶ To apply above all to their Engineering problems.  

Text book: 

1. Calculus by R. C. Shah, Books India Publications, Ahmadabad. 

2. Calculus by K. R. Kachot, Mahajan Publishing House, Ahmadabad 

Relation between circular and hyperbolic function, Inverse hyperbolic function 

logarithm of a complex number   

7. Curve Tracing 

Tracing of Cartesian curve, Polar coordinates and polar curves, Well known 

curves and their characteristics  

               

4                                                

8. Integral  Calculus    

Reduction formula, Application of integration, Length of plane curve, Area, 

Volume (Using single integration) 

7 

9. Differential Equation of First Order  

Formation of differential equation, solution of differential equation of first 

order and first degree, variable separable, homogeneous equation, linear 

differential equation, Bernoulliôs equation, Exactness, Finding integrating 

factors 

7                                                                                                                                                                                                                                                                                                                                                                                                        

10. Application of Differential Equation  

Study of heat conduction problem, circuit problem, dynamics, etc.    
3 



 
 

Reference Books: 

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

2. Hughes-Hallett et al., Calculus - Single and Multivariable (3rd Edition), John-Wiley and 

Sons (2003). 

3. James Stewart, Calculus (5th Edition), Thomson (2003). 

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 

¶ www.thedirectdata.com 

¶ www.mathumatiks.com 

  

http://www.thedirectdata.com/


 
 

Course Title Engineering Mathematics - II  

Course Code MA112 

Course Credit 

Lecture : 03 

Practical : 00 

Tutorial : 01 

Total  : 04 

Course Objective 

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

branches of Engineering. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

 Section - I   

1. 

 
Vector Algebra     

Vector product of two vectors, Product of three vectors, Application of cross 

product, Vectors in R
n
, dot product, norm and distance, vectors in Euclidean 

space, properties of vectors algebra in R
n
, Pythagorean Theorem. 

Euclidean linear transformations, introduction, transformation, linear 

transformation, matrix of linear transformation, Linearity in picture ï 

Reflection,  

Orthogonal projection, Contraction, Expansion, Shear, Rotation, Onto and one 

to one transformation, Addition and scalar multiplication of linear 

transformations, inverse transformations 

Vector Space ,Basis And Dimension  

Basic definitions, vector space, linear combination, Linear dependence and 

independence, Basis and Dimension  

10                                                                                                                                                                                                                                                                                                          

2. Matrices 

Types of matrices, algebra of matrices, elementary transformation, rank of 

matrix, Determination of rank of matrix, Inverse of matrix by elementary 

transformations, consistency of a system of linear simultaneous equation, 

Linear of orthogonal transformation, Eigen value and Eigen vector, Cayley ï 

Hamiltonôs theorem, Hermition, skew - Hermition and Unitary matrix 

9                                                                                                                                          

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

transformation, inverse  transformations, Diagonalization of a matrices, linear 

transformation of quadratic form, Canonical form or sum of squares from 

                                 

6     

 

                                                                                                                     



 
 

 

Instructional Method and Pedagogy: 

¶ Lectures will  be conducted with the aid of multi-media projector, black 

board, OHP etc.  

¶ 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.   

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

¶ The course includes tutorials, where students have an opportunity to practice the 

examples for the concepts being taught in lectures.  

Students Learning Outcomes: 

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

¶ To apply advanced matrix knowledge to Engineering problems 

¶ To understood Vector Calculus, Linear algebra  

¶ To apply above all to their Engineering problems.  

using the linear  transformation, Index and Signature of the of the quadratic 

form 

4. Laplace Transformations 

Definition of Laplace transformation, Laplace transformation of elementary 

function, inverse Laplace transformation, first shifting theorem 

7 

 Section - II   

5. Multiple Integration  

Evaluation of Double integral, Change of order of integration, Change of 

variables from double integrals by Jacobians, Change of Cartesian to polar 

Coordinate, Triple integrals,  Evaluation of Triple integrals, Area, Volume of 

Solids, Centre of gravity, Moment of inertia, Analytical Solid Geometry, 

Cartesian Coordinates in space, Quadratic surfaces, Cone and Cylinder, 

Coincides, Surfaces of solid of revolution 

                        

7                                                                                                                                                                                                                                                                                                                                                                   

6. Vector Differential Calculus 

Vector differentiation, Scalar and vector fields, Gradient, Divergence and curl 

of a vector field, Operator æ once, Operator æ twice  

               

6                                                

7. Vector Integral Calculus    

Line Integral, Greenôs theorem in the plane, Surface and volume integrals, 

Stokesôs theorem 

6 

8. Partial Differential Equation  

Introductions, Basic concepts and definition, Formation of partial differential 

equation, Discussion about solutions of P.D.E., Partial differential equation of 

first order, Linear partial differential equation of first order, Nonlinear partial 

differential equation of first order  

6                                                                                                                                                                                                                                                                                                                                                                                                        



 
 

Text book: 

1. Vector Calculus & Linear Algebra by R. C. Shah Books India Publications. 

2. Vector Calculus & Linear Algebra by K. R. Kachot Mahajan Publishing House 

Reference Books: 

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

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

3. H. Anton, Elementary linear algebra with applications (8th Edition), John Wiley (1995). 

4. G. Strang, Linear algebra and its applications (4th Edition), Thomson (2006). 

5. S. Kumaresan, Linear algebra - A Geometric approach, Prentice Hall of India (2000). 

6. E. Kreyszig, Advanced engineering mathematics (8th Edition), John Wiley (1999). 

Additional Resources 

¶ www.thedirectdata.com 

¶ www.mathumatiks.com 

  

http://www.thedirectdata.com/


 
 

 

 

 

Course Title Communication Skills - I  

Course Code CS112 

Course Credit 

Theory  : 02 

Practical  : 00 

Tutorial : 00 

Credits   : 02 

Course Objective 

The objectives of the course are:  

¶ To enhance their lingual ability ï to help them frame their ideas in comprehensive manner 

¶  To give them the overall idea of technical communication - a base 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 habit of reading and dictionary referring to enrich their overall performance 

in language. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 Introduction to Communication:  

Process of communication, Levels of communication, Importance of 

technical communication, Factors to be consider in technical communication 

04 

2 Verbal and Non- verbal Communication: 

Introduction of the forms of communication, Difference between Verbal and 

Non-verbal communication, Noise in oral and writer communication, 

Classification of Barriers 

04 

3 Listening Skills: 

Types of listening, Active listening v/s passive listening, Traits of a good 

listener, Barriers in effective listening, Tips for effective Listening 

 

04 

4 Technical Terminology 

Teaching and testing of technical vocabulary pertaining to their respective 

subjects. 

 

02 



 
 

Students Learning Outcomes: 

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

Á To know the basic skills needed in field of communication 

Á To understand the basic idea of communication 

Á To learn to describe their thoughts in English 

Á To learn to write the basic academic letters  

Á To develop the practice of writing formal letters  

Á To understand the function and structure of business letters 

Á To know about various types of business letters 

Á To develop the habit of comprehensive reading 

Á To practice dictionary reading 

Text books: 

1. Technical Communication, Principals and Practice by Meenakshi  Raman and Sangeeta 

Sharma 

(Oxford publication)  

Reference Books: 

1. Technical Communication, Principals and Practice by Meenakshi  Raman and Sangeeta 

Sharma (Oxford publication)  

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

3. Business Correspondence and Report Writing- A practical approach to business and 

technical communication by R C Sharma and Krishna Mohan 

 

 

 

 

 

 

Section ï II  

5 Reading Comprehension:  

Introduction to reading, Types of reading, Purpose of reading, Techniques to 

develop reading habits. 

04 

6 Develop Writing Skills: 

1. Dialogue writing 

2. Paragraph writing  

05 

7 Letter Writing:  

Introduction to Business letters, Purpose Structure, Layouts, Types of 

Business Letters (Inquiry, Order, Complain, Adjustment, Sales)  

05 

 



 
 

 

 

 

Course Title Communication Skills-II  

Course Code CS113 

Course Credit 

Theory  : 02 

Practical : 00 

Tutorial : 00 

Credits    : 02 

Course Objective 

The objectives of the course are:  

To enhance their lingual ability ï to help them frame their ideas in comprehensive manner 

¶  To give them the overall idea of technical communication - a base 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 habit of reading and dictionary referring to enrich their overall performance 

in language. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 Technical Terminology: 

 (Teaching and testing of technical vocabulary pertaining to their respective 

subjects- English,Physics,Chemistry,Mathematics) 

3 

2 Presentations  

Power point presentations on technical subjects  
7 

3 Reading Comprehensions 

Concept of Reading Comprehension, Purpose of Reading, Types of 

Reading,Developing Reading habits,  

 

3 

4 Picture Perception 

Observation, Analysis and Description of given picture. 
3 

Section ï II  

5 Grammar :  Voice, Reported speech, Degree. 3 



 
 

Students Learning Outcomes: 

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

¶ To know the basic skills needed in field 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 business letters 

¶ to know about various types of business letters 

¶ To develop the habit of comprehensive reading 

¶ Practice dictionary reading 

Text books: 

1. Technical Communication, Principals and Practice by Meenakshi  Raman and Sangeeta 

Sharma (Oxford publication)  

Reference Books: 

1. Technical Communication, Principals and Practice by Meenakshi  Raman and Sangeeta 

Sharma (Oxford publication)  

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

3. Business Correspondence and Report Writing- A practical approach to business and 

technical communication by R C Sharma and Krishna Mohan 

  

6 Textual Comprehensions and Vocabulary: 

Self study assignments for comprehension (from the prescribed text ) 

Dictionary reading and vocabulary exercises(from the prescribed text ) 

4 

 

7 Letter Writing: Business Letters 

Importance of writing Business Letters, Structure, Types of business letters, 

Techniques of effective letter writing, Lay out of a business letter, Formal 

letter writing 

5 



 
 

Course Title Elements of Mechanical Engineering 

Course Code ME115 

Course Credit 

Theory             :04 

Practical :01   

Tutorial :00 

Credits   :05 

Course Objective 

The objectives of the course are: 

¶ To familiarize the students with the basics of Mechanical Engineering. 

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

conversion and transmission to mechanical energy.  

¶ To know about various applications of mechanical power which play an important role in 

industries and our day to day life  

¶ To introduce the students about the concepts of manufacturing processes and industrial 

safety. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 Introduction:  

Prime Movers, sources of energy, Different terminology, Internal Energy and 

Enthalpy, Zeroth Law, First Law and Second Law of Thermodynamics 

06 

2 Steam Generator: 
Definition, Classification, General study of Cochran, Babcock Wilcox, 

Lancashire, locomotive and high pressure boilers, Boilers mountings and 

accessories, Boiler efficiency. 

07 

3 Introduction to Various Power Plants: 
Hydroelectric power plants, Pelton Wheel turbine, Francis turbine Steam 

power plant: Rankine cycle, Non-conventional Power plants: Wind, biogas 

and solar power 

07 

4 Internal Combustion Engines: 
Definition, Classification and Components, Various efficiencies. Working of 

the two stroke and Four-stroke cycle engines, S.I. and C.I. Engines. 

08 

Section ï II  



 
 

Instructional Method and Pedagogy: 

¶ At the start of course, the course delivery pattern, prerequisite of the subject will be 

discussed.  

¶ Lectures will  be  conducted  with  the  aid  of  multi-media  projector, black  board, OHP 

etc. 

¶ Attendance   is   compulsory   in   lectures   and   laboratory. Minimum two  internal  exams  

will  be  conducted  and  average  of  two  will  be  considered as a part of overall 

evaluation.  

¶ 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. 

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

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

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

there in the laboratory related to course contents. 

5 Refrigeration and air conditioning: 
Definition   refrigeration   and   air   conditioning, Vapor   Compressor system. 

Domestic refrigerator, Ice plant, Window air conditioner. 

07 

 

6 Air Compressors and Pumps: 
Introduction and uses of compressed air, reciprocating compressors, Rotary 

compressors, Reciprocating pump, types and operation, Bucket pump, Air 

Chamber, Centrifugal pumps, Types and Priming, Rotary pumps.  

08 

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

04 

 

8 Couplings, Cluthes and Brakes: 

Introduction to function and application of the types of couplings, clutches and 

brakes. 

04 

9 Introduction to workshop technology and industrial safety: 

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 design considerations, Factor of Safety 

05 

Section ï III (to be dealt in Lab sessions) 

10 Introduction to manufacturing processes: 
Machinery for manufacturing processes: Lathe machine, grinder, CNC 

machines and their operation 

Introduction to machining operations: welding, smithy, tin smithy and job 

demonstration in workshop for different processes. 

Introduction to fitting, carpentry and plumbing 

06 



 
 

Students Learning Outcomes: 

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

¶ To understand the Mechanical Engineering in general and Thermal science, Energy 

conversion in particular.  

¶ To provide fundamentals of mechanical engineering which help students to understand the 

mechanisms of various equipments in day to day life 

¶ To identify problems related to energy conversion, energy transmission, and energy 

utilization.  

¶ To get the knowledge of manufacturing processes and industrial safety which help students 

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 & Co. 

Reference Books: 

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 & Sons.  

4. Thermal Engineering Vol. I and II: 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 Publication New 

Delhi  

8. Workshop Technology: Hajra Chaudhary, Media Promoters and Publishers 

9. Hand book of industrial safety standards: National Bureau of Casualty and Surety 

Underwriters 

Additional Resources 

¶ Steam Tables 

¶ www.nptel.iitm.ac.in  

¶ http://mechanical-engineering.in/forum/videos 

¶ 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/


 
 

Course Title Engineering Graphics 

Course Code ME116 

Course Credit 

Lectures :03 

Practical :02 

Tutorial :00 

Total  :05 

Course Objective 

Objectives of this course are:  

¶ To introduce students about fundamentals of Engineering Graphics. 

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

¶ To develop studentsô ability to visualize and communicate three dimensional shapes. 

¶ To teach students, how to create drawings which follow the engineering graphics 

conventions. 

¶ To introduce students to modern CAD software (Auto CAD) that uses solid modeling 

approach. 

Detailed Syllabus 

Section ï I  

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

1 Introduction to Engineering Graphics: 
Drawing instruments and accessories, BIS - SP46, Use of plane scale.  02 

2 Loci of Points: 

Path of the points moving on simple arrangements and simple mechanisms. 

Slider cranks mechanism. 

Four bar chain mechanism etc. 

07 

3 Engineering Curves: 

Classification of Engineering Curves. 

Construction of following Conics using suggested methods. 

Ellipse - Directrix focus, Concentric circle, Oblong, ellipse in parallelogram 

method. 

Parabola - Directrix focus, Rectangle, Parabola in parallelogram and Tangent 

method. 

Hyperbola - Directrix focus, Rectangular hyperbola. 

Cycloid, Epy cycloid, Hypo cycloid, involute. 

07 



 
 

4 Orthographic Projections: 
Principle of projection. 

Introduction of Principal planes. Projections from the pictorial view of the 

object on the principal planes for View from Front, View from Top and View 

from Side using first angle projection method and third angle projection 

method.  Full Sectional View. 

08 

5 Isometric Projections and Isometric View or Drawing: 
Isometric Scale, Isometric view or drawing and projection, Conversion of 

orthographic views into isometric projection. 
08 

Section ï II  

6 Projections of Points & Lines: 
Introduction to principal planes of projections, Projections of the points 

located in same quadrant and different quadrants. Projections of line with its 

inclination to one reference plane and with two reference planes. True length 

of the line and its inclination with the reference planes. 

08 

7 Projections of Planes: 
Concept of different planes, Projections of planes with its inclination 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, Pyramid 

and Prism with its inclination to one reference plane and with two reference 

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 

  

Section-III: Auto CAD Lab  

1 Introduction to Auto CAD:  

Starting with AutoCAD, AutoCAD dialog boxes, Co-ordinate Systems, 

drawing lines, circle, arcs, rectangle, ellipse, polygons, etc. [ Exercises. ] 

04 

2 Editing sketched objects: 

Editing sketches, moving, copying, pasting, offsetting, scaling, chamfering, 

trimming, mirroring. Filleting, sketched objects. 

Exercises. 

04 

3 Basic dimensioning: 

Dimensioning AutoCAD, creating linear, rotated, angular aligned base line 

Dimensions, Modifying dimensions. 

02 

4 Plotting the drawings in AutoCAD, plotting drawing using the plot dialog 

box, adding plotters and using plot styles, plotting sheets. Demonstrations of 

3D drawing. 

02 



 
 

Instructional Method and Pedagogy: 

¶ Section III to be dealt in the laboratory only. 

¶ Syllabus is designed for high tech branches like EC, CE, IT, Etc. So the course content for 

the Engineering Graphics is just fundamentals only. 

¶ At the beginning of course, the course delivery pattern, prerequisite of the subject will be 

discussed. 

¶ Lectures will  be conducted with the aid of multi-media projector, black board, OHP 

etc.  

¶ Attendance is compulsory in lectures and laboratory. 

¶ Minimum two internal exams will  be conducted and total of two will  be considered 

as a part of overall evaluation. 

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

unit/topic and will  be evaluated at regularly. 

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

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

appreciation for the concepts being taught in lectures.  

¶ Minimum four drawing sheets have to be submitted as term-work in laboratory based on 

course contents. 

¶ Minimum one sheet in AutoCAD is to be prepared. 

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

Students Learning Outcomes: 

At the end of this course students will able: 

¶ To have a freshman level course which provides the undergraduate engineering student with 

a background in descriptive geometry, orthographic projection, engineering drawing 

standards and annotation, Point line and plane relationships in projection; multi-view 

engineering drawings; auxiliary and section views; basic dimensioning and annotation; 

engineering applications. 

¶ To comprehend general projection theory, with emphasis on orthographic projection to 

represent three-dimensional objects in two dimensional views. 

¶ To understand dimension and annotate two-dimensional engineering drawings. 

¶ To understand the application of industry standards and best practices applied in engineering 

graphics. 

¶ To create 3D models and 2D engineering drawings. 

¶ To computerize the manual sheet drawing with the help of Computer Aided Drafting. 

Text book: 

1. A Text Book of Engineering Graphics by P.J.Shah, S.Chand & Company Ltd., New Delhi. 

2. Sham Tickoo, AutoCAD 2009, CENGAGE learning Indian Edition. 

Reference Books: 



 
 

1. Engineering drawing by N. D. Bhatt, Charottar publication. 

2. Engineering Graphics By Arunoday Kumar, Tech ï Max Publication, Pune. 

3. Engineering Drawing & Graphics using Auto CAD 2000 By T. Jeyapoovan, Vikas 

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: 

¶ BIS ï SP46. 

¶ Power point presentation of engineering graphics and Auto cad. 

Additional Resources 

¶ N.P.T.E.L. Video Lecture Series, www.nptel.iitm.ac.in 

  

http://www.nptel.iitm.ac.in/


 
 

Course Title Elements of Civil Engineering  

Course Code CV113 

Course Credit 

Lecture : 04 

Practical : 01 

Tutorial : 00 

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 principle of surveying. 

¶ To understand the physical and mechanical properties of materials. 

¶ To understand concrete, its grades and properties of fresh and hardened concrete and type 

and use. 

¶ To understand various principles of planning and its importance. 

¶ To understand various components in building and their function and purposes. 

¶ To understand the aspects of statics and dynamics. 

¶ To understand the behavior of different materials and effect of losses. 

¶ To understand various aspects of inertia and distribution of forces. 

Detailed Syllabus 

Sr. 

No. 
Name of Chapter & Details 

Hours 

Allotted 

1 Introduction  

Impact of Infrastructural Development on the Economy of a Country, Role of 

Civil Engineers, Branches of civil engineering, Scope of civil engineering 

3 

2 Surveying 

Chain and Compass Surveying: Introduction, Definition of surveying, primary 

divisions of surveying, object and classification of surveying, principles of 

surveying, approximate methods of chain and tape surveying, unfolding and 

folding of a chain, instruments for chaining and taping, measurement by tape 

and chain, errors in tape measurements and their corrections, testing and 

adjusting of a chain, chaining on flat and sloping ground, obstacle in chaining, 

direct and indirect methods of ranging, methods of traversing, principle basic 

definitions, bearings and meridians, prismatic compass, surveyors compass, 

azimuthally and quadrant bearing systems, true north and magnetic north, 

magnetic declination, local attraction and its correction. 

8 



 
 

  

3 Construction Materials 

Requirement, types, uses, properties and importance of Civil Engineering 

materials like Stone, Bricks, Lime, Cement, Timber, Sand, Aggregate, Mortar 

and Concrete. 

6 

4 Elements of Building Construction 

Planning: Elementary principles and basic requirements of a building 

planning, layout of residential & industrial buildings. 

Construction: Classification of buildings based upon occupancy and structure, 

Design Loads, Common building components, their functions, and nominal 

dimensions. Elements of building drawing. Introduction to building byelaws. 

5 

Section - I  

5 Introduction:  

Scalar and Vector Quantities, composition and resolution of vectors, system of 

units, definition of space, time, particle, rigid body, force.   

2 

6 Fundamentals of statics: 

Principles of statics, coplanar, concurrent and non-concurrent, parallel and 

non-parallel forces, composition and resolution of forces, moments & couples 

- their properties, Combination of coplanar couples and forces, equilibrant, 

equilibrium, free body diagrams, analytical conditions of equilibrium for 

coplanar force systems 

9 

7 Center of Gravity and Moment of Inertia:  

Center of gravity of lines, plane   areas, volumes and bodies moment of inertia, 

polar moment of inertia & radius of gyration of areas, parallel & perpendicular 

axes theorems. 

6 

8 Friction:  

Theory of friction, static and sliding friction, laws of friction, angle and 

coefficient of friction, inclined plane friction, ladder friction, wedges, belt and 

rope friction. 

6 

9 Support Reactions: 

Types of loads, Types of supports, Types of beams; Determination of support 

reactions. 

2 

10 Simple stresses & strains: 

Elastic, homogeneous, isotropic materials; limits of elasticity and 

proportionality, yield limit, ultimate strength, strain hardening, section of 

composite materials, prismatic and non-prismatic sections. Strains: Linear, 

shear, lateral, thermal and volumetric, Poissonôs ratio. Stresses: Normal 

stresses, axial ï tensile & compressive, shear and complementary shear, 

thermal and hoop. Applications to composite material stepped & tapered bars. 

9 

Term Work: Term work shall be based on the above mentioned course content 



 
 

Instructional Methodology and Pedagogy: 

¶ Lectures will  be conducted with the aid of multi-media projector, black 

board, OHP etc.  

¶ 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.   

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

¶ The course includes field work, 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, student will be able: 

¶ To know about different construction materials and their properties. 

¶ To know engineering aspects related to buildings. 

¶ To know about importance of surveying. 

¶ To know about the statics and dynamics. 

¶ To understand the behavior of different materials. 

Text book: 

1. Surveying Vol I and II by Dr B.C.Punamia, Laxmi Publication Delhi 

2. Building Construction by dr. B.C.Punamia, Laxmi Publication Delhi 

3. Mechanics of Solids by Indrajeet M Jain, Tech-Max Publication 

Reference Books: 

1. Surveying Vol I and II by S.K.Duggal, Tata Macgraw hill publication New 

Delhi 

2. Engineering Material by Dr S.C.Rangwala, Charotar publication house 

3. Building Material by Dr S.K.Duggal, New age international publication house 

Delhi 

4. Civil Engineering Material by Jakson and Dhir, ELBS publication London 

5. Engineering Mechanics (Static) Beer & Johnston   

6. Engineering Mechanics (Dynamics) Beer & Johnston  

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

8. Engineering Mechanics by A.K. Tayal   

9. Engineering Mechanics Vol-I Meriam J.L.   

10.  Engineering Mechanics Vol II Meriam J.L. 



 
 

Additional Resources 

¶ N.P.T.E.L. Lecture Series 

¶ www.asce.org 

¶ www.engineeringcivil.com 

¶ www.ice.org 

¶ www.aboutcivil.com 

  

http://www.asce.org/
http://www.engineeringcivil.com/
http://www.ice.org/
http://www.aboutcivil.com/


 
 

Course Title Basics of Computer Programming 

Course Code CE112 

Course Credit 

Theory             :04 

Practical :01   

Tutorial :00 

Credits     :05 

Course Objective 

The objectives of the course are:  

¶ To introduce the student about programming skills so that, they can utilize this skills in the 

field of computer science. 

¶ The objective of this course is to provide the student with the fundamental knowledge and 

skills to become a proficient C programmer. The student will learn to transpose the 

physical problem domain into procedural program. 

¶ The student will program in a structured style whereby reinforcing the concepts of software 

quality, reliability and maintainability 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 Introduction to computer and programming 

Introduction, Basic block diagram and functions of various components of 

computer, Concept of Hardware and Software, Types of software, Compiler 

and Interpreter, concepts of Machine level, Assembly level and High level 

programming, Flow charts and Algorithms. 

08 

2 Fundamentals of óCô   

Features of C language, structure of C program, comments, header files, data 

types, constants and variables, operators, expressions, evaluation of 

expressions, type conversion, precedence and associativity, I/O functions. 

08 

3 Control structures in óCô  

Simple statements, Decision making statements, 0looping statements, Nesting 

of control structures, break and continue statement, goto statement. 

07 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, blackboard, 
OHP etc. 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 

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

¶ Minimum six tutorials which includes solution of minimum five computer programs in 

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 user-defined function level.  

¶ To know the concepts of various data types and pointers in C language.  

¶ To write, compile, debug and run a program in C.  

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

¶ To use different control structures like for, while, do while, switch-case, etc.  

¶ To understand the use of Arrays and will be able to use it in a program. 

Text books: 

1. Programming in ANSI C, fourth Edition, E  Balagurusamy, TMH Publication 

2. C: The complete Reference, Herbert Schildt, TMH Publication 

4 Array  

Concept of array, One and Two dimensional arrays, declaration and 

initialization of arrays, Working with arrays. 

05 

Section ï II  

5 String 

String, String storage, Standard Library String Functions 
05 

 

6 Functions  
Concept of user defined functions, prototype, definition of function, 

parameters, parameter passing, calling a function, recursive function. 

10 

7 C Preprocessor 

Features, Macro Expansion, File Inclusion, Conditional Compilation, 

Miscellaneous directive 

05 

 

 

8 Pointers 

Basics of pointers, working with pointer, pointer and array, pointer to array, 

pointer with function. 

08 



 
 

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, Oxford  

Additional Resources 

¶ http://cquestionbank.blogspot.com 

¶ www.intelligentedu.com/ 

¶ www.hermetic.ch/cfunlib.htm 

¶ N.P.T.L. Video Lecture Series 

¶ N.I.T.T.I. Instructional Resources Videos. 

¶ www.cprogramming.com/ 

¶ www.c-program.com/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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


 
 

Course Title Fundamentals of Electrical Engineering 

Course Code EL112 

Course Credit 

Lecture :  04 

Practical :  01 

Tutorial :  00 

Total  :  05 

Course Objective 

This course contains basic laws and formulas of Electrical Engineering which helps in solving 

various electrical circuits & networks. It also contains information regarding various basic electrical 

components and devices 

Detailed Syllabus 

 

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

Section -1 

1 DC Circuits 

Effect of temperature upon resistance, solutions of series and parallel, star-delta 

conversion, Basic laws 

08 

2 Electrostatics & Capacitance 

Definitions, types of capacitors, series parallel combinations, charging 

discharging, energy stored by capacitors   

08 

3 Electromagnetic 

Magnetic circuits, series parallel combinations, Hysteresis and eddy current loss, 

and Induced emf- statically, dynamically. Coefficient of self and mutual 

induction, coefficient of coupling, rise and decay of current in inductive circuit, 

force experienced by current carrying conductor 

13 

4 Batteries and Cables 

Battery, Life of batteries, Charging & discharging of battery, Cables, 2, 21/2, 3 

and 4 core, armoured & unarmoured cables 

03 

Section - II  

5 Single Phase AC Circuits 

Generation, equation, definitions, vector representation, additions and 

subtraction, complex algebra, power and impedance triangles, lag lead, R,L,C 

series and parallel combinations, power factor, Resonace-Series and parallel, Q 

factor, bandwidth. Power equations of single phase ac circuit 

14 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, black board, OHP etc.  

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

unit/topic and will be evaluated at regularly.   

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

¶ Minimum ten experiments shall be there in the laboratory 

¶ 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 

¶ To understand the basic concepts of magnetic, AC & DC circuits 

¶  To understand the basic concepts of wiring, earthing, generation & transmission 

Text book: 

1. Electrical Technology(Volume-I) by B L Theraja, S.Chand & Company Ltd. 

2. Elemetns of Electrical Engineering by: J N Swamy and 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 & I J Nagrath, Tata McGraw Hill 

Reading Materials, web materials with full citations 

¶ NPTEL Videos Lecture Series  

¶ http://www.jee.ro 

¶ http://www.pdf-search-engine.net/basic-electrical-engineering-pdf.html 

  

6 Polyphase Circuits 

Generation, advantages, Phase sequence, Line and phase quantity and relation 

between them in star and delta connection. Power measurement methods, 

15 

7 Safety and Protection 

Safety, importance, electric shock, first aid for electric shock, earthings, 

protective devices like fuses, ELCB, MCB 

03 

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


 
 

Course Title Electrical Workshop 

Course Code EL113 

Course Credit 

Lecture :  00 

Practical :  01 

Tutorial :  00 

Total  :  01 

Course Objective 

¶ To be familiar with measuring instruments like voltmeter, ammeter, wattmeter 

¶ To provide the knowledge of different types of wirings 

¶ To introduce different electrical components and its working 

¶ To create importance of electrical safety 

Detailed Syllabus 

Instructional Method and Pedagogy: 

¶ Lab sessions will be carried out to give better understanding of above topics. 

¶ Small project based on above topic 

Sr. 

No. 
Experiments will be conducted based on following topics 

Hours 

Allotted 

Section -1 

1 Basic Electrical components 

Different electrical components, its symbol, general use and ratings 
6 

2 Measuring Instruments 

Types of measuring instruments analog and digital. Use of Different analog 

instruments like voltmeter, ammeter, wattmeter. Digital Multimeter: 

measurement of different quantity. 

6 

3 Wiring and Illumination  

Different types of wiring schemes accessories,  
4 

4 Safety and Protection 

First aid for electric shock. Study and demonstration of different protective 

equipment like ELCB, MCB, fuses,  

6 

5 Earthing 

Study of Importance of earthlings, different types of earthings. 
4 

6 Small Project 

A small project will be carried out 

6 



 
 

Students Learning Outcomes: 

At the end of the course students will be able: 

¶ To measure different electrical quantities like ampere, volt, energy etc. 

¶ To understand importance of earthin 

¶ To understand different wiring schemes 

¶ Importance of different protective devices like ELCB, MCB, Fuses and its uses. 

Text book: 

1. Electrical Technology-I, B L Theraja, S. Chand Publications 

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 

¶ www.howstuffworks.com 

 

  



 
 

Course Title Electronic workshop  

Course Code EC111 

Course Credit 

Theory            : 02 

Practical : 01   

Tutorial : 00 

Credits             : 03 

Course Objective 

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

design and implement analog\digital mixed mode project. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

1 Introductions to electronics components  

Active and passive components 

02 

2 Multi -meter  

Analog and digital multi-meter, Measurement of various parameters: AC, DC, 

Voltage, current, resistance, capacitance. 

02 

3 Signal generator  

Study of various functions: sine, cosine, triangular, ramp, step, square, saw 

tooth. Variations of magnitude, frequency, attenuation using course and fine. 

02 

4 

 

 

Analog and digital oscilloscope 

Introduction to analog and digital oscilloscope, Measurement of time, 

frequency and magnitude, Testing of various components 

02 

5 Soldering  

Introduction to Soldering, types of soldering, stripping and tinning standard 

wires, components placement, hand wire soldering, de-soldering techniques, 

electrostatic discharge, faults in soldering  

02 

6 Analog and Digital Troubleshooting  

Electronics troubleshooting using Oscilloscopes, signal injection and signal 

tracing, system analysis, diagnostics methods, servicing close loop circuits, 

troubleshooting noise and intermittent, introduction to digital troubleshooting 

using digital logic analyzers 

02 

7 PC Hardware basics  

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

Troubleshooting Fundamentals, Device Manager, Different Hardware and its 

02 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, blackboard, OHP etc. 
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 

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

¶ Minimum six tutorials which includes solution of minimum five computer programs in 

each head 

Students Learning Outcomes: 

At the end of the course students will be able: 

¶ To understand soldering, PCB design and PCB fabrication 
¶ To get the knowledge of testing and troubleshooting. 
¶ To do good project work in analog/digital/mix mode. 

Text books: 

1. Jean Andrews, Enhanced guide to managing and maintaining your PC, edition, 2001, 

2. Course Technology ï Thomson learning publishers. 

3. Rashid M.H. ñSPICE for circuits and electronics using pSpiceò, Prentice Hall. 

Reference Books: 

1. Bosshart, ñPrinted Circuit Boards: Design and Technologyò, Tata McGraw 

HillOrcad/PCBII , ñUserôs Guideò. 

  

Drivers, Multimedia Technologies, Power Supplies. 

8 PCB Design 

Types of PCBs (PTH and Non PTH), drafting of PCB using various methods: 

manually or using various design tools. (SPICE, ORCAD, CAD star) Design 

specifications for PCB etching and drilling, soldering of various components 

over PCB 

02 

9 Regulated power supply 

Types of regulated power supply (fixed and variable), design and 

implementation of 0v to 12v variable regulated supply 

02 

10 Mini project using various tools and its Implementation using 

Analog/Digital/Mix Mode  

Implementation of project, documentation of project in IEEE standard format. 

04 



 
 

Course Title Environmental Sciences 

Course Code ES111 

Course Credit 

Lecture : 03 

Practical : 00 

Tutorial : 00 

Total  : 03 

Course Objective 

The objectives of the course are to: 

¶ To realize the importance of environment for engineering students. 

¶ To enhance the basic knowledge of environment to students. 

¶ To make aware the student about global environmental problems and natural disasters.  

¶ To give the ideas about advance technologies of Engineering that will useful to protect 

environment. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

Section - I  

1 Introduction of Environment     

Definition of environment, Importance and Requirement of environmental 

education in engineering, Component of environment, Technology, clean 

technology, effect of technology on environment.                                                        

3 

2 Water pollution  

Sources of water, Type of impurities found in waste water, Different method to 

remove the impurities, Water treatment plant, Water quality standard by WHO  

5 

3 Air pollution                          

Composition of air, Structure of atmosphere, Sources of air pollution, 

Technology used in control of air pollution, Prevention for air pollution.  

5 

4 Land pollution                  

Structure of  lithosphere, Type of solid waste, Step to control land pollution, 

Landfill and incineration method to control land pollution.   

5 

Section - II  

5 Noise pollution                    

Introduction of sound and noise, Sources of noise pollution, Effect of noise 

pollution, Control of noise pollution.     

3 

6 Global environmental problem                          4 



 
 

 

Instructional Method and Pedagogy: 

¶ Delivery of lectures using multi-media projectors. 

¶ Individual interaction with students. 

Students Learning Outcomes: 

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

¶ Realize the importance of environment. 

¶ Provide the basic manner to students about clean environment. 

¶ Get their responsibility for environment and eco-friend society. 

¶ 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  

Global warming. (mechanism, effect, control), Acid rain. (mechanism, effect, 

control), Ozone layer depletion. (mechanism, effect, control) 

7 Ecological aspects of environment                

Introduction. (Ecology, Ecosystem), Component and structure of Ecosystem, 

Food chain and food web, Bio-diversity and Bio-diversity index, Bio-geo-

chemical cycle, Ecological pyramid. 

6 

8 Human population dynamic        

Definition of population and population growth.             

Exponential population growth.                

Logistic population growth.                

Demographic projection of human population.             

Different method to find out population growth.    

4 

9 Fundamental of seismic engineering                

Basic terminology related earthquake      

 Earthquake,  Focus, Epicenter, Seismology, Seismogram, 

 seismograph 

Earthquake zone.        

Type of earthquake wave. P-wave, S-wave, L-wave   

Magnitude of earthquake, Richter scale.     

What to DO and not to DO during earthquake.     

9 



 
 

Reference Books: 

1   Environmental Studies: R. Rajagopalan,Oxford University Press 

2   Environmental Pollution: Causes, Effects & Control by K.C Agrawal 

3   Environmental Science by Richard T Wright & Bernard J Nebel 

4   Environmental Science by Daniel B Botkin & Edward A Keller 

5   Environmental Engineering & Management by Suresh K Dameja 

6   Environmental Management by Dr. Swapan C Deb 

7   Environment & Ecology by Dr Gourkrishna Dasmohapatra 

8   Introduction To Environmental Engineering and Science by Master Gilbert M. 

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/


 
 

Course Title Engineering Physics 

Course Code EP111 

Course Credit 

Lecture : 04 

Practical : 01 

Tutorial : 00 

Total  : 05 

Course Objective 

The objectives of the course are: 

¶ To introduce the students about the general scientific concepts that can be useful in 

Engineering and Technology. 

¶ To improve the knowledge of students about different materials and their applications in 

Engineering. 

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

Detailed Syllabus 

Sr. 

No 
Name of chapter & Details 

Hours 

Allotted 

SECTION-I  

1 Elasticity 

Introduction to stress, strain and elasticity. Hookeôs Law. Young Modulus. Bulk 

Modulus. Modulus of rigidity. 

Tensile and Shear Stress. Elastic limit. 

3 

2 Waves 

Classification of Waves: Transverse waves (electromagnetic waves) and 

longitudinal waves (sound waves).  

Classification of Sound. Characteristics of Sound. Weber-Fechner law: 

Loudness, Intensity, Intensity Level, Decibel.  

Architectural acoustics of building: Absorption coefficient.  

Reverberation. Reverberation time Sabineôs formula. Factors affecting acoustic 

of building and their remedies     

Ultrasonic waves: Introduction. Properties, production and detection of 

ultrasonic waves.       

Determination of velocity of ultrasonic waves in liquids & Applications.                    

6 



 
 

3 Electromagnetism 

Electrostatics: Gauss law, electric and magnetic forces and Lorentz force, 

Magnetic lines of force. Electric and magnetic fields. Magnetic induction, 

Electrodynamics: Faradayôs law of electromagnetic induction. Maxwellôs 

electromagnetic equations, Introduction of Plasma state of matter. 

3 

4 Band Theory of Solids 

Introduction. Electrical conductivity in conductors, semiconductors and 

insulators. Energy bands in solids. Classification of solids on the basis of band 

theory, Fermi level. Semiconductors: Intrinsic and Extrinsic semiconductors. 

Types of diode (PN-Junction diode, Zener diode, Varicap diode, LED-photo 

emissive effect and Photo diode-photo conductivity), Hall Effect: Relation 

between Hall coefficient and mobility of the charge carriers in semiconductors 

4 

5 Modern Physics 

Quantum Mechanics: Origin (Brief history) and development of quantum 

theory. Wave function: Normalization condition. Schrodingerôs equation. 

Applications.   

X-rays: Origin of x-ray, production, properties and application of X-ray.     

Introduction to LASER: Absorption, spontaneous and stimulated emission. 

Population inversion, pumping. Properties of LASER. Relation between 

Einstein coefficients. Types of Laser according to laser medium. 

Semiconductor laser, Nd-YAG laser, He-Ne laser and CO2 laser. Applications 

of laser 

7 

SECTION-II  

6 Communication Systems 

Coaxial communication. Transmission line and wave guide.     

Optical Fiber: Introduction. Production of optical fiber. Basic principal (Total 

Internal Reflection).      

Composition of optical fiber. Acceptance angle and Numerical Aperture. Types 

of optical fiber. Advantages of optical fiber optical communication compared to 

metallic cable communication. Applications.  

6 

7 Crystal Physics 

Introduction. Classification of Solids. Crystal systems, Bravais lattices.        

Cubic lattice: Number of atoms, Atomic Radius, Atomic Packing Factor. Miller 

indices, Miller planes in cubic structure.          

Relation between interplanner distance and cubic edge. 

Braggôs Law. X-ray Diffraction methods 

5 

8 Thermal and Electrical Conduction  

Introduction to thermal Conduction, convection and radiation.       

Conduction through compound media. Specific Heat- Newtonôs law of cooling.     

Classical Physics: Classical free electron theory of metals. Electrical 

conductivity. Thermal conductivity.    

3 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will  be conducted with the aid of multi-media projector, black 

board, OHP etc.  

¶ 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.   

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

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

appreciation for the concepts being taught in lectures.  

¶ Minimum t e n  experiments shall be there in the laboratory related to course 

contents.  

Students Learning Outcomes: 

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

¶ 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.   

Wiedemann-Franz law. Success and drawbacks of classical free electron theory.      

9 Superconductors 

Introduction. Properties of superconductors. Type-I and Type-II 

superconductors.  

High Temperature super conductors. Applications 

2 

10 Advanced Engineering Materials 

Introduction to metallic glasses. Properties, types, preparation and applications.      

Nano-materials: Introduction about nano-technology, properties, preparation 

methods and applications.   

Shape Memory Alloys: Shape memory effect, Pseudo-elasticity, applications.   

3 

11 Testing and Analysis Methods 

Introduction and objectives of Non Destructive Testing methods. 

Various NDT methods: Liquid (Dye) Penetration Test, X-ray Radiography and 

Fluoroscopy, Ultrasonic Inspection Test.  

Introduction to Scanning Electron Microscopy and Transmission Electron 

Microscopy.  

3 



 
 

Text book: 

1. Engineering Science-Edward Hughes & Christopher Hughes; Longman publication (British 

Gov.) 

2. Engineering Physics- Abhijit Nayak; S.K. Kataria & Sons publication, New Delhi 

3. Engineering Physics- G.Vijayakumari; Vikas Publishing House Pvt. Ltd., New Delhi  

Reference Books: 

1. Concepts of Modern Physics - Arthur Beiser; Tata Mc-Graw Hill Co. Ltd 

2. Optics - Ajoy Ghatak; Tata Mc-Graw Hill Co. Ltd  

3. Optical Fibre & Laser - Anuradha; New Age publiation 

4. Fundamental of Physics ï Halliday, Resnick & Walker; John Wiley & Sons, Inc. 

5. Principles of Physics - R.A. Serway & J.W. Jewett; Thomson Asia Pvt. Ltd. 

6. Elementary Solid State Physics- M. Ali Omar; Pearson Education Inc. 

7. Oxford Physics Dictionary. 

Additional Resources 

¶ http://www.physicsclassroom.com 

¶ http://www.wikipedia.org 

¶ http://www.cap.ca  

¶ http://focus.aps.org/  

¶ N.P.T.E.L. Video Lecture Series 

¶ N.I.T.T.I. Instructional Resources Videos. 
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http://www.wikipedia.org/
http://www.cap.ca/
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Semester-III  

 

 

 

 

 

 
 



 
 

Course Title Electrical Machine ï I  

Course Code EL312 

Course Credit 

Lecture : 04 

Practical : 01 

Tutorial : 00 

Total  : 05 

Course Objective 

The objectives of the course are: 

¶ To understand the basics of electromechanical energy conversion  

¶ To understand the construction, working, characteristics and applications of DC generators  

¶ Gain the knowledge about construction, working, characteristics and applications of DC 

motors  

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

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 Principles of Electromechanical Energy Conversion  

Law of energy conservation, Induced emf, Force and torque in magnetic field, 

energy balance, Brief of singly and doubly excited magnetic field system 

07 

2 DC Generator:  

Introduction, construction, emf equation, Lorentz force law, Classification, 

Armature reaction, commutation, Characteristics of Different generators, 

voltage regulation, Parallel operation, Applications 

09 

3 DC Motor  

Introduction, classification, back emf, Speed, torque equation, speed 

regulation, Armature reaction, commutation, Operating characteristics of 

different DC motors, Applications 

10 

Total 

 

26 

Section ï II  

4  Speed control, starting and braking of DC motor 

Introduction, Speed control methods of DC Motors, DC motor starters, 

Braking 

 

10 

5 Losses, Testing and Maintenance of DC Machines  



 
 

Power Losses, Efficiency, Brake test, Swinburneôs test, Hopkinsonôs test, 

Retardation test, testing of series machines, Maintenance of DC Machines 
10 

6 Single phase Transformer 

Introduction, operating principle, classification, emf equation, Ampere current 

law, Transformer on no load, on load, Vector diagram and equivalent circuit, 

voltage regulation, Losses, Efficiency ï commercial, all day, O.C. and S.C., 

back-to-back, parallel operation, Construction 

10 

Total  30 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, black board, OHP etc.  

¶ 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.   

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

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

appreciation for the concepts being taught in lectures.  

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

Instructional Method and Pedagogy: 

At the end of the course students will be able: 

¶ To apply knowledge of mathematics, science, and engineering 

¶ To identify, formulate, and solve engineering problems 

¶ To use the techniques, skills, and modern engineering tools necessary for engineering 

practice 

Students Learning Outcomes: 

At the end of the syllabus student will able to  

¶ know construction, working and application of transformer 

¶ know characteristics of DC machines 

¶ know routine tests, calculation of efficiency and losses and hence performance of the DC 

machines and transformers. 

¶ know general fault developing in machine, how to locate it and its remedies. 

Text Books: 

1. Theory & Performance of Electrical Machines by J B Gupta: S. K. Katariya & Sons 

Publication 

2. Electrical Machines, Drives and Power System by Theodore wildi 

Reference Books: 

1. Electrical Technology Vol II by B L Theraja: S Chand Publication 

2. Electric Machines by Ashfaq Husain: Dhanpat Rai & Co. 

3. Electric Machines by Nagrath and Kothari: Tata McGraw hill 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Additional Resources 

NPTEL web/video lectures 



 
 

School of Engineering 

(Electrical Department) 

 

List of Experiments 

Subject Code : EL312 

Subject Name : Electrical Machine - I  

 

Sr. 

No 

Aim of experiment 

1 To study the construction and working principle of Single Phase Transformer. 

 

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 transformer & 

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 To find efficiency & voltage regulation of single phase transformer by direct loading test. 

8 To perform Swinburneôs test on D.C. Shunt motor. 

 

9 To perform Sumpner (Back to Back) test on a pair of single phase transformer and find its 

efficiency. 

10 To perform load test on D.C. series motor & plot its characteristic. 

 

11 To perform parallel operation of single phase transformer. 

 

12 To perform speed control of DC shunt motor 

 

 

 

 

 

 

 



 
 

Course Title Electrical Circuit Theory  

Course Code EL303 

Course Credit 

Theory  : 04 

Practical : 01   

Tutorial : 00 

Credits             : 05 

Course Objective 

The objective of the course is to: 

¶ Make students understand about the basic laws and formulas of Networks and circuits which 

help in solving complex circuits into simpler one.  

¶ Make students understand about the application of theorems to the complex circuits. 

¶ Understand the types of networks and network topologies. 

¶ Analyze of complex circuits using Mesh current & Nodal voltage method for various 

networks in various series and parallel combinations. 

¶ To understand the concept and basic need of two port network. 

¶ To understand and implement Laplace transform of circuits and waveforms. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 Circuit Variables and Circuit Elements 

Introduction, Basic terminology and definitions related to networks, 

Classification of networks. 

03 

2 Analysis of resistive Circuits 

Kirchoffôs laws, Mesh Analysis of Circuits with Resistors and Independent 

Sources, Mesh Analysis of Circuits Containing Dependent Sources, Concept 

of Supermesh and examples, Nodal Analysis of Circuits Containing Resistors 

and Independent Sources, Nodal Analysis of Circuits Containing Dependent 

Sources, Concept of Supernode, Source Transformation technique, Duality 

05 

3 Network Theorems 

Superposition Theorem, Thevenin's Theorem, Norton's Theorem, 

Determination of Equivalents for Circuits with Dependent, Independent and 

AC Sources, Maximum Power Transfer Theorem with DC and AC circuits, 

Millman's Theorem, Reciprocity Theorem, Substitution Theorem 

 

05 



 
 

Instructional Method and Pedagogy: 

4 

 

 

Network Topology 

Concept of Network Graph and Definitions, The Cut-set Matrix, The Tie-set 

Matrix, Kirchhoff's Laws in Fundamental Cut-set and Tie-set Matrix 

 

08 

5 

 

Network functions 

Poles and Zeros of the network function, Restriction on Pole and Zero 

locations for driving point and transfer function 

04 

6 Introduction to Fourier series and Fourier transform:  

Periodic and non-periodic signals, Fourier transform of standard signals. 

Fourier series of standard signals.   

04 

Total 29 

Section ï II  

6 Two ïPort Networks 
Two port Impedance parameters, Two port Admittance Parameters, Two port 

Hybrid parameters, Two port Transmission parameters, Symmetry and 

Reciprocity of all parameters, Inter-relationship between all these parameters 

04 

 

7 Initial conditions  
Initial conditions in elements, Procedure for evaluating initial conditions, 

Solution of circuit equations by using Initial Conditions 

05 

8 Time domain response of First order RL and RC circuits 
Mathematical background, first order differential equations, Solution of Non-

homogeneous equation using integrating factor, Time-constants, Examples 

04 

 

9 Time domain response of Second order linear circuits(R-L-C) 
Introduction, Second order equation, Solution of non-homogeneous 

differential equation, Examples 

05 

10 Laplace Transform Analysis for Circuit Applications and Transfer 

Function Applications 
Laplace transformation, Inverse Laplace transformation, Partial fraction 

expansion, Heavisideôs Expansion theorem, The initial and final value 

theorem 

05 

11 AC AND DC TRANSIENTS:  Sinusoidal transient analysis using Laplace 

transform methods, two mesh AC transients, complete response of RL, RC, 

and RLC circuits to step, sinusoidal, exponential, ramp, impulses and the 

combinations of excitations. 

05 

Total 28 



 
 

¶ Lectures will be conducted with the aid of multi-media projector,black board,OHP etc.  

¶ 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.   

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

¶ The course includes a laboratory, where students have an opportunity to build an appreciation 

for the concepts being taught in lectures.  

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

Students Learning Outcomes: 

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

¶ To understand the basic concepts of network topologies and theorems. 

¶ To understand the time domain response. 

¶ To understand the basic concepts of initial conditions of basic components. 

¶ To understand the basic concepts of Laplace and inverse Laplace transform of the 

networks. 

¶ To design networks and conduct experiments. 

¶ To identify and formulate the problem regarding with various engineering domain. 

Text books: 

1. Network analysis and Synthesis by A. Chakrabarti 

2. Network analysis and Synthesis by Van valkanburg 

3. Network Analysis by U. A. Patel 

Reference Books: 

1. Network Analysis by G. K. Mithal, 14
th
 edition 

2. Electric Circuits and Networks by K. S. Suresh Kumar: Pearson Education  

3. Linear Circuits Analysis by DeCarlo Lin, 2nd edition: Oxford University Press (Indian 

edition) 

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

Additional Resources 

¶ http://www.jee.ro for papers 

¶ http://ocw.mit.edu 

¶ http://nptel.iitm.ac.in 

 

 

 

 

 

 

 

http://www.jee.ro/
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School of Engineering 

(Electrical Department) 

 

List of Experiments 

Subject Code : EL303 

Subject Name : Electrical Circuit Theory  

 

Sr. 

No 

Aim of experiment 

1 To study and verify Kirchhoffôs voltage law. 

 

2 To study and verify Kirchhoffôs current law. 

 

3 To study and verify Superposition theorem. 

 

4 To study and verify Thevenins theorem 

 

5 To study and verify Nortonôs Theorem 

 

6 To study and verify maximum power transfer theorem. 

 

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 Millmanôs theorem 

 

11 To study and verify Tellegenôs theorem 

 

 

 

 

 

 



 
 

Course Title Power Systems ï I  

Course Code EL305 

Course Credit 

Lecture :  04 

Practical :  00 

Tutorial :  00 

Total  :  04 

Course Objective 

¶ To understand power generation system and power plants. 

¶ To understand concepts of load curve, Load factor & power station economics. 

¶ To understand the transmission and distribution system. 

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

Detailed Syllabus 

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

Section -1 

1 Power Generation: 

Introduction to the power system, conventional trends of power generation, 

analysis and classifications.  

01 

2 Steam Power Station: 

Operation and control (boiler, economizer, pre-heater, electrostatic precipitator, 

turbine, cooling tower, conveyer, coal handling), schematic arrangement, 

advantages and disadvantages, choice of site, efficiency of steam power station. 

Types of prime movers, characteristics, speed control & auxiliaries. 

15 

3 Other types of Power Station  

Operation, Schematic arrangement, advantages and disadvantages of the, Hydro 

power station, Nuclear power station 

Gas turbine power station 

Combined cycle power plant 

Comparison of various power plants 

08 

4 Economics of Power Generation 

Cost of generation: fixed, capital & running cost-running charges Important 

terms and factors, Load curve, Load duration curve, load factor diversity factor, 

demand factor etc. tariff, desirable characteristics of tariff, types of tariff 

04 



 
 

 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, black board, 

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

unit/topic and will be evaluated at regularly.   

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

¶ Visit of sub-station can be carried out. 

Total 28 

Section ï II  

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 transmission, 

Advantages of high transmission voltage, Various systems of power 

transmission, comparison of conductor material in overhead transmission line, 

comparison of conductor material in underground transmission system, 

Comparison of various system of transmission line.  

Elements of transmission line, Economics of power transmission, economic 

choice of conductor size, Economic choice of transmission voltage.  

Comparison of conductor efficiencies for various systems, choice of transmission 

voltage and economic size of conductor 

12 

6 Distribution System 

Primary and secondary distribution systems, concentrated and uniformly 

distributed loads on distributors fed at one and both ends, ring distribution, 

tapered or stepped distributor, voltage drop and power loss calculation. 

Overhead and underground transmission lines, types of cable and their 

construction, classification, insulation resistance, capacitance, dielectric stress. 

Types of conductor, most economical diameter of conductor, grading, methods of 

laying, causes of failures, calculations of insulation resistance and capacitance 

08 

7 Overhead Line Insulators 

Types of insulators, materials of insulators, potential distribution over suspension 

insulator string, string efficiency, method of improving string efficiency; longer 

cross arm, grading insulators, guard ring; failure of insulators.  

03 

8 Substation 

Types of substations, various substation equipments and layout, various bus bar 

Arrangements. 

02 

9 Corona: 

Critical disruptive voltage, corona loss, line design based on corona, 

disadvantages of corona. 

03 

Total 28 



 
 

Students Learning Outcomes: 

¶ Students will be able to understand general concepts of power system including power 

generation, power transmission and power distribution. 

Text book: 

1. Electrical Power System by V. K. Mehta: S. Chand Publication. 

2. Power System Engineering by J.B.Gupta 

Reference Books: 

3. A Text Book on Power System Engineering by A. Chakrabarti, Soni and Gupta 

4. Power System by Uppal 

5. Electrical Power System by Nagrath & Kothari 

Reading Materials, web materials with full citations 

¶ NPTEL Videos Lecture Series  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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


 
 

Course Title  Basic Electronics 

Course Code EC301 

Course Credit 

Theory  : 04 

Practical : 01   

Tutorial : 00 

Credits             : 05 

Course Objective 

The course objective of this course is to provide the basis for understanding the characteristics, 

operation and limitations of semiconductor devices. This course includes theory of solids, 

semiconductor material physics, semiconductor device physics operational characteristics of a 

semiconductor in Equilibrium and Non-Equilibrium conditions, working of PN junction diodes 

and special purpose diodes, BJT, FET and MOSFET. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 Transport Phenomena in Semiconductors  

Mobility and Conductivity, Electrons and Holes in an Intrinsic Semiconductor, 

Donor and Acceptor Impurities, Charge Densities in a 

Semiconductor, Electrical Properties of Ge and Si, The Hall Effect, 

Conductivity Modulation, Generation and Recombination of Charges, 

Diffusion, The Continuity Equation 

06 

2 Junction ïDiode Characteristics  

Open ïCircuited p-n Junction, p-n Junction as a Rectifier, Volt-Ampere 

Characteristic, Temperature Dependence of the V/I Characteristic, Diode 

Resistance, Space Charge, Transition Capacitance, Diffusion Capacitance, 

Junction Diode Switching Times, Breakdown Diodes, Tunnel Diode, 

Semiconductor Photodiode, Photovoltaic Effect, Light ïEmitting Diodes 

06 

3 

 

 

Diode Circuits  

Diode as a Circuit Element, Load-Line Concept, Piecewise Linear Diode 

Model, Clipping Circuits, Clipping at Two Independent Levels, Comparators, 

Rectifiers, Other Full-Wave Circuits, Capacitor Filters  

05 

4 

 

Power Circuits and Systems  

Class A Large Signal Amplifiers, Second Harmonic Distortion, Transformer 

Coupled Audio Power Amplifier, Efficiency, Push-Pull Amplifiers, Class B 

Amplifiers, Class AB Operation, Regulated Power Supplies 

04 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, blackboard, OHP etc. 

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 

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

¶ Minimum six tutorials which includes solution of minimum five computer programs in 

each head 

Total 21 

Section ï II  

5 Transistor Characteristics  

Junction Transistor, Transistor Current Components, Transistor as an 

Amplifier, Transistor Construction, CB Configuration, CE Configuration, CE 

Cut-off region, CE Saturation Region, Typical Transistor, CE Current Gain, 

CC Configuration, Analytical Expressions for Transistor Characteristics 

Maximum Voltage Rating, Phototransistor 

10 

 

6 Transistor at Low Frequencies  

Graphical Analysis of the CE configuration, Two-Port Devices and the Hybrid 

Model, Transistor Hybrid Model, h-Parameters, Conversion Formulas for the 

Parameters of Three Transistor Configurations, Analysis of a Transistor 

Amplifier Circuit Using h Parameters, Theveninôs and Nortonôs Theorems and 

Corollaries, Emitter Follower, Comparison of Transistor Amplifier 

Configurations, Linear Analysis of a Transistor Circuit, Millerôs Theorem and 

its Dual, Cascading Transistor Amplifiers, Simplified CE Hybrid Model, 

Simplified Calculations for the CC Configuration, CE amplifier with an 

Emitter Resistance, High Input Resistance Transistor Circuits 

06 

7 Transistor Biasing and Thermal Stabilization  

Operating Point, Bias Stability, Self-Bias, Stabilization against Variations in 

ICO, VBE and, General Remarks on Collector-Current Stability, Bias 

Compensation, Thermistor and Sensistor Compensation, Thermal Runaway, 

Thermal Stability 

06 

 

8 Field Effect Transistors  

Junction FET, Pinch-Off Voltage, JFET Volt-Ampere Characteristics, FET 

Small-Signal Model, MOSFET, Digital MOSFET Circuits, Low Frequency 

CS and CD Amplifiers, Biasing the FET, The FET as a Voltage Variable 

Resistor, CS Amplifier at High Frequencies, CD Amplifier at High 

Frequencies 

06 

Total 28 



 
 

Students Learning Outcomes: 

At the end of the course students will have good understanding about basic electronics 

components and working principle. Students will capable to do circuit designing of clipper 

and clamper circuit, voltage regulator and amplifiers. 

Text books: 

1. Integrated Electronics By Jacob Millman and Christos C. Halkias, Tata McGraw 

Hill Publication 

Reference Books: 

1. Electronic Devices and Circuit Theory by Robert L. Boylestad and Louis    Nashelsky , 

9th Edition - Pearson Education , International Edition 

2. Electronics Devices by Floyd , Pearson Publication [Seventh edition] 

3. Solid State Electronic Devices (6th Edition) by Ben G. Streetman and Sanjay Kumar 

Banerjee, Pearson Education 

Additional Resources 

Á http://itee.uq.edu.au/~engg1030/lectures/1perpage/lect12.pdf 

Á http://pveducation.org/pvcdrom/pn-junction/pn-junction-diodes 

Á http://www.cramster.com/h-parameter-lecture-note-r30-47144.aspx 

Á http://www.circuitstoday.com/working-of-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


 
 

School of Engineering 

(Electrical Department) 

 

List of Experiments 

Subject Code : EC301 

Subject Name : Basic Electronics 

 

Sr. 

No 

Aim of experiment 

1 To study different function & control of C.R.O. 

 

2 To study and perform V-I 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 clamper circuit. 

 

6 To study and perform A) Half-wave  

B) Full ï wave center tape and 

c)  Full ï 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 Class-AB  amplifier operation 

 

 

 

 

 



 
 

Course Title Digital Circuit and Design 

Course Code EC302 

Course Credit 

Theory   : 04 

Practical : 01   

Tutorial : 00 

Credits             : 05 

Course Objective 

This course contains basic of numbering system and Boolean algebra which leads to the design of 

combinational and sequential circuit. It also includes the concepts of processor logic design and 

controlling of it. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 Boolean Algebra and Logic Gates  

Basic Definition, Axiomatic Definition of Boolean Algebra, Basic Theorem 

and Properties of Boolean Algebra, Min terms and Max terms, Logic 

Operations, Digital Logic Gates, IC digital Logic Families 

06 

2 Simplification of Boolean Functions  

Different types Map method, Product of sum Simplification, NAND or NOR 

implementation, Donôt Care condition, Tabulation method 

06 

3 Combinational Logic  

Introduction, Design Procedure, adder, subtractor, Code Conversion, 

Universal gate 

04 

4 

 

 

Combinational Logic with  MSI AND LSI  

Introduction, Binary Parallel Adder, Decimal Adder, Magnitude Comparator, 

Decoder, Multiplexer, ROM, Programmable Logic Array 

06 

5 

 

Control Logic Design  

Introduction, Control Organization, Hard-Wired Control, Micro-Program 

Control 

04 

Total 26 

Section ï II  



 
 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, blackboard, OHP etc. 

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 

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

¶ Minimum six tutorials which includes solution of minimum five computer programs in 

each head 

Students Learning Outcomes: 

At the end of the course students will be able 

¶ To apply knowledge of Boolean algebra to Digital Circuit minimization. 

¶ To design digital systems from component (gate) level to meet desired needs. 

¶ To identify, formulate, and solve engineering problems related to digital system design 

using project-based learning approach. 

Text books: 

1. Digital Logic and Computer Design by M Morris Mano 

2. Fundamental of Digital Circuits by A. Anand kumar 

6 Binary System  

Digital computer and digital systems, Binary Number, Number base 

conversion Octal and Hexadecimal Number, complements, Binary Codes, 

Binary Storage and register, Binary Logic, Integrated Circuit  

04 

 

7 Sequential Logic  

Introduction, Flip-Flops, Triggering of Flip-Flops, Analysis of Clocked 

Sequential Circuits, State Reduction and Assignment, Flip-Flop Excitation 

Tables, Design Procedure, Design of Counters, Design with State Equations 

07 

8 Registers Transfer Logic & Micro-Operation  

Introduction, Inter-register Transfer, Arithmetic, logic and shift Micro-

Operations, Conditional Control Statements, Fixed-Point Binary Data, 

overflow, Arithmetic Shifts, Decimal Data, Floating-Point Data, Instruction 

Codes, Design of Simple Computer 

06 

 

9 Registers, Counters and the Memory unit  

Introduction, Registers, Shift Registers, Ripple Counters, Synchronous 

Counters, Timing Sequences, Memory Unit 

05 

10 Processor Logic Design 

Introduction, Processor Organization, Arithmetic Logic Unit, Design of 

Arithmetic and logic circuit, Design of ALU. Status Register, Design of 

shifter, Processor Unit, Design of Accumulator. 

04 

Total 26 



 
 

Reference Books: 

1.  Principle of Digital Electronics by Malvino & Leach 

2.  Modern Digital Electronics by R. P. Jain 

Additional  Resources 

¶ http://bwrc.eecs.berkeley.edu/classes/icbook/SLIDES/slides4.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 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.wiley.com/college/engin/balabanian293512/pdf/ch04.pdf
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http://www.csee.umbc.edu/~cpatel2/links/640/lectures/lect17_seq.pdf


 
 

School of Engineering 

(Electrical Department) 

 

List of Experiments 

Subject Code : EC302 

Subject Name : Digital circuit design 

 

Sr. 

No 

Aim of experiment 

1 To study operation of all logic gates. 

 

2 To study NAND gate and NOR gate as universal gate. 

 

3 To study the arithmetic function by building Half Adder, Full Adder, Half Subtractor and 

Full Subtractor circuit using logic gates. 

 

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

 

5 To study about Seven-Segment Display 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 CMOS transfer characteristics. 

 

11 To study about Digital IC Tester. 

 

 

 

 

 

 

 



 
 

Course Title Engineering Mathematics - III  

Course Code MA301 

Course Credit 

Lecture : 03 

Practical : 00 

Tutorial : 01 

Total  : 04 

Course Objective 

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

branches of Engineering.  

Detailed Syllabus 

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

 Section - I   

1. 

 
Higher order ODE:  

Linear ODEs (generalities) complimentary function as and particular integrals, 

linear dependence and independence of functions, Wronskians, Abel-Liouville 

formula, use of a known solution (for reduction of order) method of variation 

of parameter 

6 

2. Linear ODE:  
Linear ODEs with constant coefficient and the Cauchy Euler equation. The 

characteristic polynomial and indicial polynomial, discussion of the case of 

complex roots and repeated roots, method of undetermined coefficient for 

finding the particular integral for special right hand sides. (forcing functions) 

both for constant coefficient ODEs as well as Cauchy Euler ODEs. 

7 

3. Series solution of ODEs: 

Illustrative examples as the equations of Legendre, Tchebychev etc., Legendre 

polynomials, their Orthogonality and completeness. 

 

 

4 

4. Legendre and Besselsôs functions 

Ordinary differential equations with regular singular points and the method of 

Frobenious. Detailed discussion of Besselôs equations and Besselsô functions 

of first kind only. Basic properties of () p J x , the recurrence relation between  

Jp(x) ī , ( ) p J x and ( ) p 1 J x + . Integral representation of () n J x (where n is 

a non negative integer). 

5 

Total 22 

 Section - II   



 
 

Instructional Method and Pedagogy: 

¶ Lectures will  be conducted with the aid of multi-media projector, black 

board, OHP etc.  

¶ 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.   

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

¶ The course includes tutorials, where students have an opportunity to practice the 

examples for the concepts being taught in lectures.  

Students Learning Outcomes: 

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

¶ To apply advanced matrix knowledge to engineering problems 

¶ To  understood differential equation & its application  

¶ To apply above all to their engineering problems.  

5. Laplace Transforms 

Statement of the Riemann Lebesgue lemma. Finding the inverse transform. 

Laplace transform of d
n
y/dy

n
 And t

n
y(t)  Heaviside unit step function and 

shyifting theorems. Convolution and the convolutions theorem. Beta gamma 

identity. Use of Laplace transform for solving IVP for ODEs and systems of 

ODEs. Computing certain important integrals via Laplace transforms 

10 

6. Fourier Series 

Basic formulae in Fourier series. Statement of the theorem on pointwise 

convergence of Fourier series.Parsevals formula (statement only) and Besselôs 

inequality with examples. Mean convergence of Fourier series.  

7 

7. Fourier Transforms    

Fourier transforms and its basic properties. Fourier transform of the Gaussian 

and the Fourier inversion theorem (statement only). Riemann Lebesgue lemma 

for Fourier series and Fourier transforms (statement only). 

4 

8. Partial differentiation  

Basic partial differential equations of mathematical physics and their origins 

(vibrating strings, vibrating membrances heat conduction in solids etc.,). 

Solving PDEs via the method of separation of variables. The Laplace operator 

in cylindrical and spherical polar coordinates. Brief discussion of Fourier 

Bessel series. Solution via Fourier series/Fourier-Bessel series for rectangular 

and circular domains in R
2
 and spherical and cylindrical domains R

3
  

6 

 

 

 

 

 

 

Total 27 



 
 

Text book: 

1. Differential Equations by R. C. Shah, Books India Publications. 

2. Differential Equations by K. R. Kachot, Mahajan Publishing House, 

Ahmadabad. 

Reference Books: 

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

2. Elementary Differential Equations (8th Edition) by W. E. Boyce and R. DiPrima, John 

Wiley (2005). 

3. Fourier Series and Boundary Value Problems (7th Edition) by R. V. Churchill and J. 

W. Brown, McGraw-Hill (2006). 

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

Additional Resources 

¶ www.thedirectdata.com 

¶ www.mathumatiks.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.thedirectdata.com/
http://www.mathumatiks.com/


 
 

 

Semester-IV 
 

 



 
 

Course Title Electrical Measurement 

Course Code EL400 

Course Credit 

Lecture : 04  

Practical : 01 

Tutorial : 00 

Total  : 05 

Course Objective 

The objectives of the course are:  

¶ To understand the operation and construction of various types of measuring instruments. 

Gain knowledge on the measurement of power, energy, Resistance To understand 

concepts of Magnetic measurements  

¶ To understand how to measure quantities like Inductance, capacitance, To learn Digital 

Instruments. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

 
 

Section ï I  

 

1. 

Units And Dimensions: 

S. I. system of measurement of absolute value of current and resistance, 

standard batteries, characteristics of instruments, definition of true value, 

accuracy, precision, error, sensitivity, resolution. 

 

 

    08 

 

 

 

2. 

 

Analog Electromechanical Instruments: 

Classification of analog instruments, principle of operation, operating forces, 

classification of meters, measure instrument methodology: measure of RMS, 

Average, etc. errors in ammeters and voltmeters, Galvanometer, permanent 

magnet moving coil, moving iron, dynamometer type, induction type, 

electrostatic type instruments. 

 

 

 

 

12 

 

 

 

3. 

Instrument Transformers:  

Construction and principle of C.T. and P.T., work error characteristics, design 

consideration and testing. Application of C.T & P.T. 

 

 

07 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will  be conducted with the aid of multi-media projector, black 

board, OHP etc.  

¶ 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.   

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

¶ There will be minimum of 5 experiments setup whereby students can learn 

measurements. 

Total 27 

 

Section - II  

 

4. 

 

 

 

 

Measurement of Resistance:  

Measurement of low, medium & high resistances, insulation resistance 

measurement, Megger 

 

 

     07 

 

 

5. 

Potentiometers: 

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

of potentiometers, A. C. potentiometer principle, polar and Co - ordinate type 

A. C. Potentiometer applications of A. C. and D. C. potentiometers. 

 

 

 

 

05 

 

 

6. 

 

Measurement of Inductance and Capacitance: 

A. C. bridges for inductance Measurement-Maxwell, Hays, Anderson and 

Owen bridges, capacitance measurement ï De Sauty and Schering Bridge. 

Measurement of frequency by Wien's bridge. 

 

 

07 

 

7. 
Magnetic Measurement: 

Determination of B. ï H. Curve, A. C. magnetic testing, methods of 

measurement of iron losses, methods of measurement of air gap flux and field 

strength. 

 

 

04 

 

8. 
Digital Instruments:  

Analog and digital systems, basic concepts of digital instruments, digital 

voltmeters, digital LCR meter, digital multi meter, digital tachometer. 

 

 

05 

Total 28 



 
 

Students Learning Outcomes: 

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

¶ To understand measurements for voltage, current, resistance, inductance and 

capacitance.  

¶ To understand functionality of various measurement instruments.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Text book: 

1. A Course in Electrical Measurement and Measuring Instruments by A. K. Sawhney.  

2. Electrical and Electronic Measurements and Instrumentation by E W Golding & 

Widdies 

Reference Books: 

1. Electrical and Electronic Measurements and Instrumentation by J.B. Gupta. 

2. Electrical and Electronic Measurements and Instrumentation by R K Rajput. 

Additional Resource: 

¶ NPTEL Videos/Web Lecture Series  

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


 
 

Course Title Electrical Machine ï II  

Course Code EL406 

Course Credit 

Lecture : 04 

Practical : 01 

Tutorial : 00 

Total  : 05 

Course Objective 

The objectives of the course are: 

¶ To understand the construction, connections and working of 3 phase transformer. 

¶ To understand the construction, working, characteristics and applications of Induction 

motors 

¶ To understand condition monitoring of Transformer and IM 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 Three Phase Transformer 

Construction, Connections, three phase transformation (Polarity, star/star, 

star/delta, delta/delta, delta/zigzag, terminal marking, nomenclature vector 

diagram, phase groups) with two transformers, three phase to two phase 

transformation, tertiary windings, parallel operation of transformers, auto 

transformer, special transformers like constant current, high leakage reactance, 

welding transformer, tap changing, booster, variac transformer, high frequency 

transformer. Effect of harmonics, unbalances voltages, frequency variation.  

Performance Analysis of three phase transformer, Magnetizing Inrush 

Phenomena. 

16 

2 Three phase Induction Motor 
The Ferraris principle, two phase rotating magnetic field, three phase magnetic 

field, construction of induction motor, operating principle, slip, rotor current, 

torque, torque slip curves, efficiency, equivalent circuit, tests of induction 

motor, circle diagram, high torque IM motors.   

 

16 

Total 32 

Section ï II  



 
 

4  Starting, Speed Control and Braking of three phase IM 
Starting methods of squirrel cage and slip ring induction motor, speed control 

methods include voltage control, frequency control, rotor resistance control and 

Kramer system. Electric breaking. Effect of harmonics, cogging & crawling, 

effect of unbalance voltages & frequency variation on operation of I.M.  

 

10 

5 Induction Generators  

Principles of operation, load characteristics, comparison with synchronous 

generators, load and power factor control, applications.  

Phasor diagrams, operating characteristics, applications. 

 

5 

6 Single phase AC Motor 

Types of single phase motors, principle and operation of split phase, resistance 

start, capacitor start and shaded pole induction motor. Cross filed theory, 

double revolving field theory, equivalent circuit, starting methods, 

performance, losses and efficiency of the induction motor. 

6 

7 Condition Monitoring of Transformer and IM  

General introduction of Condition monitoring, Benefits of condition 

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 gas 

analysis (DGA), tan delta. 

Electrical Signature analysis 
Motor current signature analysis, Online signature analysis  

10 

Total 31 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, black board, OHP etc.  

¶ 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.   

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

¶ The course includes a laboratory, where students have an opportunity to build an appreciation 

for the concepts being taught in lectures.  

¶  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:  

¶ To know construction, working and application of 3 phase transformer 

¶ To know characteristics of single phase and three phase induction motor 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¶ To know routine tests, calculation of efficiency and losses and hence performance of the 

induction motor 

¶ To know the advantages, comparison and application of induction generator 

 

Text Books: 

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

Publication 

Reference Books: 

1. Electrical machines, Drives and Power System by Theodore Wildi. 

2. Electrical Technology Vol II by B. L. Theraja: S. Chand Publication. 

3. Electric Machines by Nagrath and Kothari: Tata Mc graw hill. 

4. Electric Machines by Ashfaq Husain: Dhanpat Rai & Co. 

Additional Resources 

Á http://www.nptel.iitm.ac.in 

Á http://www.vlab.co.in (for practical simulations) 



 
 

 

 

School of Engineering 

(Electrical Department) 

 

List of Experiments 

Subject Code : EL406 

Subject Name : Electrical Machine - II  

 

Sr. 

No 

Aim of experiment 

1 To obtain 2-phase supply from 3-phase supply using T-Connection of transformer. 

 

2 To obtain 2-phase supply from 3-phase supply using Scott-Connection of transformer. 

3 To observe phase difference between secondary and primary voltage for the different types 

of connections of the three phase transformer 

4 To study starting methods of induction motor. 

a) Star ï Delta Starter 

b) Direct ï Online starter 

c) Rotor Resistance Starter 

5 The object of this experiment is to : 

a) Determine the parameters of the equivalent circuit per phase. 

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

 

6 The object of this experiment is 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 given 3-phase squirrel cage induction motor and plot the 

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.  

 

 

 

 

 

 

 

 



 
 

Course Title Power System ï II  

Course Code EL407 

Course Credit 

Lecture : 04 

Practical : 00 

Tutorial : 00 

Total  : 04 

Course Objective 

¶ Basic knowledge of the Transmission System. 

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

¶ Fault Analysis of Power System 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

 Section ï I   

1. 

 
Mechanical Design of Overhead Transmission Line 

Different type of towers, sag-tension calculations, sag template, effect of ice 

convering and wind, overhead line with different level, methods for measuring 

and checking the sag during erection, stringing chart. 

6 

2. Electrical Design of Overhead Transmission Lines: 

Introduction, Constants of Transmission Line, Skin Effect, Inductance of Single 

Phase Two wire Line, Inductance of 3 Phase Overhead Line, Basics of Self-

GMD and Mutual GMD, Electric Potential, Capacitance of Single Phase Two 

Wire Line, Capacitance of 3 Phase Overhead. 

8 

3. Performance of Transmission Lines: 

Classification of overhead transmission lines, Performance of Single Phase 

short Transmission lines, 3 Phase short Transmission Lines, Effect of Load 

power factor on Regulation and Efficiency, Medium Transmission Lines- End 

Condenser  Method, Nominal T method, Nominal  ˊ method, Long 

Transmission Lines ï Rigorous Method, Generalized circuit constants of 

Transmission Line. 

 

 

8 

4. Circle Diagram: 

Introduction, Current and Power relations in terms of Generalized constants, 

Condition for maximum power, Receiving End power circle, Sending End 

 

 

8 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will  be conducted with the aid of multi-media projector, black 

board, OHP etc.  

¶ 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.   

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

¶ The course includes tutorials, where students have an opportunity to practice the 

examples for the concepts being taught in lectures.  

power circle, Combined receiving and sending end power circles, Power circle 

diagram for several sending end and receiving end voltages, Power Loss circle 

diagram 

5 Power factor Improvement  

Power factor, disadvantages of low power factor, causes of low power factor, 

power factor improvement equipments, calculations of power factor correction, 

most economical power factor. 

3 

Total 33 

 Section-II   

5. Symmetrical Fault Analysis: 

Introduction, Symmetrical Faults on 3 Phase system, Limitation of Fault 

Current, Percentage Reactance and Base kVA, Reactor control of short circuit 

currents, Location of Reactors, Steps for Symmetrical fault calculations. 

 

8 

6. Symmetrical Components: 

Introduction, Symmetrical Component Transformation (voltage and current), 

Phase Shift in Star-Delta Transformers, Sequence Impedance and Sequence 

network of power system - Sequence impedance in transmission lines, 

Sequence Impedance and Sequence network of synchronous machine Sequence 

impedance and network of transformers. 

 

 

8 

7. Unsymmetrical Fault Analysis: 

Introduction, Unsymmetrical Faults on 3 phase system, Symmetrical 

component    method, symmetrical components in terms of phase currents, 

Sequence impedances, Sequence impedance on power system elements, 

Analysis of Unsymmetrical Faults- Single Line to Ground Fault-Line to Line 

Fault-Double Line to Ground Fault, Sequence Networks, Reference Bus for 

Sequence Network.  

 

 

10 

8 REPRESENTATION OF POWER SYSTEM COMPONENTS: 

Synchronous machines, Transformers, Transmission lines, one line diagram, 

Impedance diagram, per unit system. 

4 

Total 30 



 
 

Students Learning Outcomes: 

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

¶ Understand basics of Transmission system. 

¶ Understand general concepts of power system desig 

Text book: 

1. Electrical Power System by Nagrath & Kothari 

2. Elements of Power System Analysis by W.D. Stevenson: Mc Graw Hill. 

Reference Books: 

5. Electrical Power Systems by C.L. Wadhwa, New Age International. 

6. Power System Analysis by Hadi Sadat, Tata McGraw Hill. 

3. Principles of Power System by V K Mehta, Rohit Mehta, S. Chand Publication 

7. Electrical Power Systems by Dr. S L Uppal, S. Rao, Khanna Publications. 

8. Power System Analysis and Design by J.D. Glover, M.S. Sharma and T.J. Overbye, 

Thomson, 2008. 

9. A Text book on Power System Engineering by A Chakrabarti. 

10. Power System by J B Gupta. 

Additional Resources 

¶ NPTEL Video Lecturers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.thedirectdata.com/


 
 

 

Course Title 
ENGINEERING ELECTROMAGNETICS  

Course Code 
EL408 

 

Course Credit 

Theory     : 04 

Practical : 00   

Tutorial : 00 

Credits    : 04 

Course Objective 

¶ An introduction to the general field of electromagnetism. 

¶ Understanding of basic electromagnetic concepts and parameters necessary for the 

analysis. 

¶ Design of electromagnetic systems, Mathematical and scientific skills relevant to 

electromagnetic systems. Basic analysis techniques needed when formulating and solving 

electromagnetic problems. 

¶ A broad outlook and appreciation of the contribution of electromagnetics to the fields of 

electrical, computer, and communication engineering.  

¶ The technical foundation required for more advanced future courses in applied 

electromagnetics engineering. 

¶ Understanding of how to bridge between the concepts of electric circuits and the concepts 

of electromagnetics as presented. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

 

1 

Review of Vector Analysis and Vector Calculus: 

Vector Algebra, Coordinate systems and transformation, Deferential length, 

area and volume, Review of line, surface and volume integrals, Del Operator, 

Gradient, Divergence and stokesôs theorem 

 

 

   8 

 

2 

Electrostatics: 

Coulombôs  Law, Electric Field Intensity ïFields due to Different Charge 

Distributions, Electric Flux Density, Gauss Law and Applications, Electric 

Potential, Relation between E and V, Maxwellôs Two Equations for 

 

 

 

 



 
 

Instructional Method and Pedagogy: 

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

2. 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. 

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

Students Learning Outcomes: 

Electrostatic Fields, Energy Density. Convection and Conduction Currents, 

Dielectric Constant, Isotropic and Homogeneous Dielectrics, Continuity 

Equation, Relaxation time, Poissonôs and Laplaceôs Equations; Capacitance-

Parallel plate, Coaxial, Spherical Capacitors. 

   12 

 

3 

Uniform Plane Waves: 

Wave Motion in free space, Dielectrics, Poyntingôs Theorem, Propagation in 

good Conductors: Skin Effect, Reflection of uniform plane waves at normal 

incidence and at oblique incidence, Standing Wave Ratio. 

 

 

 

  7 

Total 27 

Section ï II  

 

1 

Magneto Statics 

Biot - Savart Law, Ampereôs Circuital Law and Applications, Magnetic Flux 

Density, Maxwellôs Two Equations for Magneto static Fields, Magnetic scalar 

and Vector Potentials, Forces due to Magnetic Fields, Ampereôs Force Law, 

Inductances and Magnetic Energy. 

 

 

 

   9 

 

2 

Maxwellôs Equations (Time Varying Fields): 

Faradayôs Law Transformer emf, Inconsistency of Ampereôs Law and 

displacement current Density, Maxwellôs Equations in Different Final Forms. 

Conditions at a Boundary Surface: Dielectric- Dielectric and Dielectric ï 

Conductor Interfaces. 

 

 

 

  5 

 

3 

Transmission Lines: 

Transmission line Parameters, Equations, Input Impedance Relations, 

Reflection Coefficient, Smith Chart Configurations and Applications. 

 

 

  7 

Total 21 



 
 

At the end of the course students will be able 

¶ Know how to develop field equations starting from a basic knowledge of Maxwellôs 

Equations. 

¶ Analyze various geometries of conductors, charge distribution, and current and determine 

the terminal behavior of capacitors and inductors. 

¶ Analyze and simulate the field distributions in a given configuration 

¶ Understand the concepts of incident and reflected waves, reflection coefficient, and 

Standing-Wave Ratio along a transmission line. 

¶ Understand the concept of plane wave reflection and transmission at normal incidence. 

Apply Electromagnetics boundary conditions to solve for fields at interface between two 

different charge-free mediums. 

Text books: 

1. Elements of Electromagnetics by Matthew N.O. Sadiku: Oxford Univ. Press, 4
th
 ed., 2007. 

2. Engineering Electromagnetics by William H. Hayt Jr. and John A. Buck: TMH, 7
th
 ed., 

2006. 

Reference Books: 

1. Electromagnetic Waves and Radiating Systems by E.C Jordan and K.G.Balmain: PHI, 2
nd

 

Edition, 2000. 

2. Engineering Electromagnetics by Nathan Ida: Springer (India) Pvt.Ltd, New Delhi, 2
nd

 

ed., 2005. 

Additional Resources 

Á http://ptuece.loremate.com/emf/ 

Á MATLAB Simulation software 

 

 

 

 

 

 

 

 

 

 

http://ptuece.loremate.com/emf/


 
 

Course Title Analog Electronics 

Course Code EL409 

Course Credit 

Lecture : 04 

Practical : 01 

Tutorial : 00  

Total  : 05 

Course Objective 

The objectives of the course are: 

¶ To study behavior of transistor at high frequency 

¶ To analyze the concepts of feedback and its applications 

¶ To study the OP- AMP and data converters  

Detailed Syllabus 

 

 

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

Section ï I  

1 Operational Amplifiers  
 Difference Amplifiers, Biasing of Differential Amplifiers, Practical 

Operational Amplifier, Parameters of an OPAMP, Open loop OPAMP 

Configuration, Closed Loop Amplifier, Voltage Shunt Feedback. 

15 

2 OPAMP Applications 

Applications of Operational Amplifiers, Filters and Precision Diode, Schmitt 

Trigger and Relaxation Oscillator. 

8 

Total 23 

Section ï II  

4 Oscillator 

Oscillators, Harmonic Oscillators, Tuned Oscillators. 
4 

5 Voltage Regulators 

Voltage Regulators, Design of Series Voltage Regulator, Series regulator with 

Current Pre-regulator. 

5 

6 Timer:  

Timer Circuits, 555 IC based projects. 
5 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, black board, 

Transparencies etc. 

¶ Assignments and Exercise will be given to the students for each unit/topic and will be 

evaluated at regular interval. 

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

Students Learning Outcomes: 

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

¶ Op-amp and its applications 

¶ Oscillators & Voltage regulator 

¶ DATA conversion and Timer circuits  

Text Book: 

1. Electronic Devices and Circuit Theory (9th Edition) by Robert L. Boylestad and Louis 

Nashelsky, Pearson Education, International Edition 

2. Integrated Electronics by Jacob Millman and Christos C. Halkias, TMH 

Reference Books: 

3. Electronics Devices and Circuits by J B Gupta, S. K. Kataria and Sons 

4. OP-AMPs and Linear Integrated Circuits (4th Edition) by Ramakant A. Gayakwad, PHI 

Addition Resources: 

¶ http://nptel.iitm.ac.in/courses/Webcourse-contents/IIT-

ROORKEE/Analog%20circuits/index.htm 

¶ http://www.elecprojects.blogspot.in/  

¶ http://www.eeweb.com/  

¶ http://students.iitk.ac.in/eclub/projects.php  

¶ http://www.discovercircuits.com/A/a-hifreq.htm 

 

 

 

7 Data Converters: 

Introduction to data converters, classification of data converters, Digital to 

Analog conversion, Binary weighted resistor DAC, R- 2R ladder DAC, 

Inverted R- 2R ladder DAC, Analog to Digital Conversion, Flash type ADC, 

Counter type ADC, Successive Approximation ADC, Dual slope ADC, 

comparison of ADC  

5 

Total 19 



 
 

 

Course Title Engineering Mathematics - IV  

Course Code MA401 

Course Credit 

Lecture : 03  

Practical : 00 

Tutorial : 01 

Total  : 04 

Course Objective 

To impart analytical ability in solving mathematical problems of complex & numerical analysis 

as applied to the respective branches of Engineering.  

Detailed Syllabus 

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

Section ï I  

1. 

 
Complex Numbers and Functions: 

Analytic functions, Cauchy-Riemann Equations, Necessary and sufficient 

condition for analyticity, harmonic functions, exponential, trigonometric, 

hyperbolic functions and its Properties, Multivalued function and its branches: 

Logarithmic function and complex Exponent function. 

08 

2. Complex Integration: 

Curves, Line Integrals and its properties. Line integral of single valued 

functions, Line integral of multiple valued functions. Cauchy-Gaursat Theorem, 

Cauchy Integral Formulae. 

08 

3. Power Series: 

Convergence of power series, Taylor and Laurent Theorems, Laurent series 

expansions. Zeros of analytic function. Singularities of analytic functions and 

their classification. 

Residues: Residues Theorem. 

05 

4. Application of Contour Integration:  

Evaluating various type of definite real integrals using contour integration 

method. 

06 

5. Conformal Mapping and its applications: 

Mapping by elementary functions, mobius transformation. 
04 

Total 31 

Section ï II  



 
 

Instructional Method and Pedagogy: 

¶ 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.   

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

¶ The course includes tutorials, where students have an opportunity to practice the 

examples for the concepts being taught in lectures.  

 

Students Learning Outcomes: 

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

¶ To apply advanced knowledge of complex analysis and numerical analysis  to 

understand Engineering problems 

¶ To  understand complex analysis and numerical analysis and differential 

calculus 

¶ To apply above all to their Engineering problems.  

Text Books: 

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

Publication. 

2. Higher Engineering Mathematics-IV by Dr. K.R.kachot, Mahajan Publication. 

Reference Books: 

6. Interpolation:  

Interpolation by polynomials, divided differences, error of the interpolating 

polynomial. 

06 

7. Numerical Integration;  

Composite rules, error formulae, Gaussian integration. 
06 

8. Linear Algebraic Equation:  

Solution of a system of linear equation: implementation of Gaussian elimination 

and Gauss-Seidel methods, partial pivoting. 

04 

9. Roots of Equation: 

Solution of a nonlinear equation: Bisection and Secant methods, Newtonôs 

method, rate of convergence, Power method for computation of Eigen Values. 

06 

10. Ordinary Differential Equations:  

Numerical solution of ordinary differential equations, Eulerôs and Runge-Kutta 

methods. 

03 

Total 25 



 
 

1. R.V.Chuchill and J.W.Brown, Complex variables and application(7th Edition), 

McGraw-Hill(2003). 

2. J.M.Howie, Complex analysis, springer-Verlag(2004). 

3. C.E.Froberg, Introduction to Numerical Analysis (2nd Edition), Addison-

wisley 1981. 

Additional Resources 

¶ www.thedirectdata.com 

¶ www.mathumatics.com 

 

 

 

 

 

 

 

 

 

 

 

 

                    

 

 

  
  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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


 
 

Semester-V 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Course Title Power System Protection 

Course Code EL501 

Course Credit 

Lecture : 04 

Practical : 01 

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 for power 

system components. To learn about various types of protective relays for power system. To acquire an in-

depth knowledge on the protection of transmission lines and generators. To understand the concept of 

digital protection and testing relaying for power system.  

Detailed Syllabus 

Sr. No. Name of chapter & details 
Hours 

Allotted 

Section ï I  

1 Introduction to Protection of Power System: 

Basics of power system faults, Requirements of protective systems- protective 

zones, primary and auxiliary protection, types of backup, essential requirements 

of protective systems basic terminology- method of discrimination, instrument 

transformer.  

 

05 

2 Relay Technology: 

Classification of relays, electromagnetic relays-construction, operating 

principle, attracted armature type relay, balanced beam type relay, Induction 

relays, differential relay thermal relays, directional relays, frequency relays, dc 

relays, All or nothing relay, Static relays, numerical relays, Plug setting, time 

setting, ANSI/IEC Relay Symbols. 

 

08 

 3 Protection Schemes: 

 Application of over current protection, Characteristics of relays used for over 

current protection,  

Earth fault protection, Connection of CT for earth fault protection, Combined 

earth fault and phase fault protection, Directional over current & Directional 

Earth fault protection. 

Unit protection, Principle and difficulties in merz-price protective scheme, 

Biased differential protection, settings of differential relays. 

Distance Protection-Principle of R-X Diagram, Theory of impedance 

 

10 



 
 

measurement, Directional impedance relay, reactance relay, mho relay, effect of 

power swing on distance relays. 

4 

 

Carrier aided protection of transmission lines: 

Need for carrier aided protection of transmission lines- various options for 

carrier. Coupling and trapping the carrier into the desired line section, single 

line to ground coupling, line to line coupling, unit type carrier aided directional 

comparison relaying, carrier aided distance scheme for acceleration of zone II, 

transfer trip or inter trip, permissive inter trip, acceleration of zone II, 

reacceleration of zone II, phase comparison relaying (unit scheme) 

 

08 

Total 31 

Section ï II  

5 Generator Protection:  

Differential Protection, Inter-turn fault Protection, stator E/F, Rotor E/F, NPS, 

Field Failure, Over Load, Over Voltage, Reverse Power, Pole-Slipping, Back-

up Impedance, Under Frequency, Miscellaneous Protection.  

Transformer Protection:  

Faults in Transformer ï Gas operated relays ï Over Current Protection ï REF 

Protection ï Differential Protection ï Protection against over fluxing ï 

Protection of Grounding transformers ï Protection Against Overheating - 

Protection for small transformers.  

Induction Motor Protection:  

Starting of IM ï Faults in IM ï Abnormalities of IM ï Protection of small IM ï 

Protection of Large IM.  

 

08 

6 Numerical protection 

Introduction- block diagram of numerical relay, sampling theorem, correlation 

with reference wave, Fourier analysis of analog signals, least error squared (LE) 

technique, digital filtering, simple low pass filter, simple high pass filter, finite 

impulse response filters, infinite impulse filters, comparison between FIR & IIR 

filters- block diagram in details for few relays 

 

08 

7 Relay Testing Methods and Equipments 

Installation and commissioning tests ï special tests ï overshoot tests, accuracy 

tests, range tests and stability tests ï test procedure ï current injection jet ï 

programmable testing equipments 

 

06 

8 Modern Trends in Protective Relaying 

Introduction to adaptive protection, Basics of FPGA relaying, relay settings: a 

challenge for restructured power system, relay co-ordination problems in 

industries. 

 

04 

Total 26 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, black board, OHP 

etc.  

¶ 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.   

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

Students Learning Outcomes: 

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

¶ To understand relay mechanism, requirement and scheme of protection of 

transmission line and electrical apparatus. 

Text book: 

1.  Power System Protection and switchgear by Oza, Nair, Mehta, Makwana, McGrawHill 

2. Switchgear And Protection by S. S. Rao, Khanna publication 

3. Power System Protection by B. Ram , TMH Publication 

Reference Books: 

1. Fundamentals Of Power System Protection (2nd edition) by Y. G. Parithankar & S. R. Bhide, 

PHI 

2. Protection and switchgear (1
st
 edition) by Bhavesh Bhalja, R. P. Maheshwari, Nilseh Chotani, 

2011, Oxford Publication 

3.  Power System Protection And Switchgear  by B. Ravindranath and M. Chander 

4.  Modern Power System Protection by Divyesh Oza, TMH Publication 

Additional Resources 

NPTEL Video and web lecture  

 

 

 

 

 



 
 

Course Title Power Electronics I 

Course Code EL503 

Course Credit 

Lecture : 04 

Practical : 01 

Tutorial : 00 

Total  : 05 

Course Objective 

The objective of the course is: 

To enable the students, acquire a comprehensive idea on various aspects of power switches. To 

understand about the various switching devices and various converter circuits. To enrich 

knowledge in various aspects of power electronics applications. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

Section ï I  

1 Power semiconductor devices 

Diode, BJT, MOSFET, SCR, Triac, GTO, IGBT, IGCT and Sic devices, their 

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

7 

2 Thyristor  

Introduction, characteristics. Two Transistor Model. Turn-on and turn-off. 

di/dt  and dv/dt protection.  Thyristor types. Series and parallel operation of 

thyristors. Thyristor firing circuits.  Thyristor firing circuit. 

8 

3 AC-DC converters 

Diode rectifier, thyristor based rectifier, effect of source inductance, 

performance parameters single/three phase rectifiers, semi/full rectifiers, power 

factor, Comparison between diode rectifier, Rectifier circuit design. Cosine 

firing scheme. DC Motor speed control. 

12 

4 Commutation circuits. 

Introduction.  Natural Commutation.  Forced commutation: self-commutation, 

impulse commutation, resonant pulse commutation and complementary 

commutation. 

7 

Total 34 

Section ï II  

5 Inverters:  

Voltage source inverters: single phase and six step inverters, voltage control 
15 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, black board, 

Transparencies etc. 

¶ Assignments and Exercise will be given to the students for each unit/topic and will be 

evaluated at regular interval. 

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

Students Learning Outcomes: 

At the end of the course students will be able 

¶ To know about power switches and their characteristics. 

¶ To understand about the uncontrolled and controlled rectifiers.  

¶ To enrich knowledge in various aspects of DC-AC Converter, AC voltage converters.  

Text book: 

1. Power Electronics by M..H..Rashid: 2
nd

 Edition, P.H.I. /Pearson 

2. Power electronics: converters, applications, and design by Ned Mohan, Tore M. 

Undeland: John Wiley & Sons 

 

and PWM control techniques, implementation aspects.  

Three phase inverter: 180 degrees and 120-degree conduction and their 

comparison.  

PWM Techniques: Square wave PWM, Sinusoidal PWM, modified PWM, 

multi PWM.   

Current source inverter: single phase and three phase power circuit and 

configuration 

Applications of voltage source and current source inverters. 

7 AC voltage controller: 

Introduction. Principle of ON-OFF and phase control. Single-phase 

bidirectional controllers with resistive and inductive loads, induction motor 

speed control. 3 phase full wave controllers, Cyclo converter , single phase 

cyclo converter, 3 phase cyclo converter. Reduction in output harmonics.  

8 

8  Gate drive circuit:  

Introduction, MOSFET gate drive, BJT base drive, isolation of gate and base 

drive, thyristor firing circuit, uni junction transistor 

6 

Total 29 



 
 

Reference Books: 

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

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

3. Power Electronics: Principles and Applications by J.M. Jacob, Thomson ï Vikas 

Publications. 

4. Power Electronics: A Simplified Approach by R.S. Ananda Murthy and V. Nattarasu, 

Sanguine Technical Publishers. 

Additional Resources: 

NPTEL web and video lectures  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

School of Engineering 

(Electrical Department) 

 

List of Experiments 

Subject Code : EL503 

Subject Name : Power Electronics - I  

 

Sr. 

No 

Aim of experiment 

1 To obtain V-I characteristic of SCR. 

 

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

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 different 

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 the single 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 switching 

device. 

6 To study class B commutation circuit 

7 To study class C commutation circuit 

8 To study class D commutation circuit 

9 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 switching 

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 voltage, load current and voltage across switching 

device. 

11 a) Simulate the control circuit and power circuit of Single phase inverter. 



 
 

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

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

device. 

12 a) Simulate the control circuit and power circuit of three phase converter. 

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

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

device. 

13 a) Simulate the control circuit and power circuit of three phase inverter. 

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

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

device. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Course Title Industrial Instrumentation  

Course Code EL514 

Course Credit 

Lecture : 02 

Practical : 01 

Tutorial : 00 

Total  : 03 

Course Objective 

To provide requisite information regarding the measurements and control of the process variables 

within production or manufacturing area. To understand the measurement physical quantities 

(such as, temperature, pressure, flow) and various measuring instruments. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

 
 

Section ï I  

 

1 

Measurement of Power and Energy 

Electrodynamometer type wattmeter, Measurement of power in three phase 

circuits, Measurement of reactive power, Induction type energy meter. 

Synchroscope 

04 

 

 

 

2. 

 

Frequency and Power Factor meter 

Frequency meters: Electrical resonance, Electrodynamic type, Ratio meter 

Power Factor meters: Electrodynamic type meter, Moving Iron type meter. 

05 

3. Transducers 

Primary and Secondary transducer, Analog and Digital transducer, Active 

and Passive transducers, LVDT (displacement measurement), Piezoelectric 

transducers. 

 

 

03 

 

4. 
Location of Cable Faults  

Blavier test, Earth overlap test, Voltage drop test, Murray loop test, Varley 

loop test, Test for open circuit fault in cables. 

03 

Total 16 

 

Section - II  



 
 

Instructional Method and Pedagogy: 

¶ Lectures will  be conducted with the aid of multi-media projector, black 

board, OHP etc.  

¶ 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.   

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

¶ There will be minimum of 5 experiments setup whereby students can learn 

measurements.  

Students Learning Outcomes: 

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

¶ To know to conduct measurements for industrial parameters, such as 

temperature, flow, level, etc. 

¶ To understand functionality of various transducers.  

¶ To understand telemetry.  

 

 

 

 

 

5. 

Pressure, Temperature, Flow and Level measurement 

Pressure measurement:  U-tube manometer, Diaphragm, Low pressure 

measurement, Bellows and Bourdon tube   

Temperature measurement: Various types of temperature instruments: 

Thermistor, Thermocouple and RTD. 

Flow measurement: Electromagnetic flow meter, Hot wire anemometers. 

Level measurement: Resistive-inductive-capacitive techniques for level 

measurement, Ultrasonic level measurement. 

 

 

04 

 

 

 

 

6. 

Display devices, Recorders and Data Acquisition Systems 

Display devices: Electrical Indicating Instrumentation (Analog and 

Digital), Comparison, Digital display methods -Seven segment display, 

LED, DOT matrices, LCD. 

Recorders: Requirements, Analog and Digital recorders. Construction and 

operation of CRO, Operation of DSO. Data Acquisition Systems: working 

principle, application 

 

 

05 

 

 

 

7. 

Wave Analyzers and Harmonic Distortion 

Wave Analyzers: Basic wave analyzer- Frequency selective wave 

analyzer- Heterodyne wave analyzer. 

Harmonic analyzer: Total harmonic distortion, Intermodulation distortion, 

and transient intermodulation distortion, spectrum analyser. 

 

 

 

 

03 

 
8 

Telemetry 

Classification of Telemetry system, Frequency telemetering, Multiplexing, 

Modulation, Modulation of digital data, Transmission channel.  

 
04 

Total 16 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Text book: 

1. A course in Electrical Measurement and Measuring Instruments by A. K. Sawhney.   

2. Electrical & Electronic Measurements & Instrumentation by E. W. Golding & Widdies 

 

Reference Books: 

3. Electrical & Electronic Measurements & Instrumentation by J B. Gupta 

4. Electrical & Electronic Measurements & Instrumentation by R. K. Rajput 

 

Additional Resource: 

NPTEL Videos Lecture Series 

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


 
 

List of Experiments 

Subject Code : EL514 

Subject Name : Industrial Instrumentation  

 

Sr. 

No 

Aim of experiment 

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 To illustrate 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 automation-substation). 

7 To determine water level by water level measurement 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. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Course Title Microprocessor & Microcontroller  

Course Code EL506 

Course Credit 

Lecture :04 

Practical : 01 

Tutorial : 00  

Total  : 05 

Course Objective 

The objective of the course is: 

¶ To study the architecture of microcontroller 8085 and 8051.  

¶ To study the instruction set and programming of 8051.  

¶ To understand various interfacing concepts.  

Detailed Syllabus 

 

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

 SECTION ï I   

1 
8051 Microcontrollers: 

Microcontrollers and embedded processors, Overview of the 8051 family 
02 

2 

8051 Architecture and Programming model 

Architecture of 8051, Introduction to 8051 assembly programming, assembling 

and running an 8051 program, The program counter and ROM space in the 

8051, 8051 data types and directives, 8051 flag bits and the PSW register, 

8051 register banks and stack 

04 

3 

8051 Hardware Connection and Intel Hex File: 

Pin description of the 8051, Design and test of 8051 Minimum Module, 

Explaining the Intel hex file. 
02 

4 

8051 Addressing Modes: 

Immediate and register addressing modes, Accessing memory using various 

addressing modes, Bit addresses for I/O and RAM, Extra 128-byte on-chip 

RAM in 8052. 

04 

5 
LCD and Keyboard Interfacing:  

LCD interfacing, Keyboard interfacing. 04 

6 

ADC, DAC, and Sensor Interfacing: 

Parallel and serial ADC, DAC interfacing, Sensor interfacing and signal 

conditioning. 
04 



 
 

 

7 

RTC Interfacing and Programming: 

RTC interfacing, RTC programming in C, Alarm, SQW, and IRQ features of 

the DS12887 chip. 
03 

8 

8051 Interfacing to External Memory: 

Semiconductor memory, Memory address decoding, 8031/51 interfacing with 

external ROM, Flash RAM, 8051 data memory space, Accessing external data 

memory in 8051 C. 

04 

9 

Motor Control: Relay, PWM, DC and Stepper Motors: 

Relays and Optoisolators, Stepper motor interfacing, DC motor interfacing and 

PWM. 
03 

Total 30 

 SECTION ï II   

10 

Introduction to 8085 Microprocessor 

8085 Microprocessor Architecture, System Bus organization, 8085 Pin 

Diagram 

8085 Microprocessor Signals and functions, Difference between 

Microprocessor and Microcontroller 

03 

11 

Arithmetic and Logic Instructions and Programs: 

Arithmetic instructions, Signed number concepts and arithmetic operations, 

Logic and compare instructions, Rotate instruction and data serialization, BCD, 

ASCII, and other application programs. 

04 

12 

Jump, Loop, And Call Instructions: 

Loop and jump instructions, Call instructions time delay for various 8051 

chips. 
03 

13 
I/O Port Programming:  

8051 I/O programming, I/O bit manipulation programming. 03 

14 

8051 Programming in C: 

Data types and time delay in 8051 C, I/O programming in 8051 C, Logic 

operations in 8051 C, Data conversion programs in 8051 C, accessing code 

ROM space in 8051 C, Data serialization using 8051 C. 

05 

15 

8051 Timer Programming in Assembly and C: 

Programming 8051 timers, Counter programming, Programming timers 0 and 1 

in 8051 C. 
04 

16 

8051 Serial Port Programming in Assembly and C: 

Basics of serial communication, 8051 connections to RS232, 8051 serial port 

programming in Assembly, Programming the second serial port, Serial port 

programming in C. 

04 



 
 

 

Instructional Method and Pedagogy: 

 

Á Lectures will be conducted with the aid of multi-media projector, black board, 

Transparencies etc. 

Á Assignments and Exercise will be given to the students for each unit/topic and will be 

evaluated at regular interval. 

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

Students Learning Outcomes: 

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

Á Understand the basic concept of 8085 and 8051 family. 

Á Understand the basic programming aspects to develop any application 

Á Understand the interfacing concepts and circuits necessary for it. 

Text Books: 

 

1. The 8051 Microcontroller and Embedded Systems Using Assembly and C, 2/e (2
nd

 

edition) by Muhammad Ali Mazidi, Janice Gillispie Mazidi and Rolin McKinlay, 

Pearson Education 

 

Reference Books: 

1. The 8051 Microcontroller & Embedded Systems using Assembly and C by K. J. 

Ayala, D. V. Gadre (Cengage Learning , India Edition) 

2. 8051 Microcontrollers: MCS51 Family and its Variants by Satish Shah, Oxford 

        University Press 

4.    8051 Microcontroller: Internals, Instructions, Programming and Interfacing by 

        Subrata Ghoshal, Pearson Education 

5.    The 8051 Microcontrollers: Architecture, Programming and Applications by K 

Uma 

       Rao, Andhe Pallavi, Pearson Education 

 

17 

Interrupts Programming in Assembly and C: 

8051 interrupts programming, Timer interrupts, Programming external 

hardware interrupts, Programming the serial communication interrupt, Interrupt 

priority in the 8051/52, Interrupt programming in C. 

04 

Total 28 



 
 

Additional Resources: 

¶ www.mikroe.com  

¶ http://www.8051projects.net/  

¶ http://www.8051projects.info/  

¶ http://www.8051project.org/  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

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 Pin-out Diagram 

3 Write an Assembly Language Program to Study Different Addressing Modes 

4 Write an Assembly and C Language Program for Data Transfer Instructions 

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 Frequency 

7 Write and Assembly and C Language Program for Serial Communication 

8 Write a Program to Interface ADC0808 with Microcontroller, Display, Digital Data on 

LCD 

9 Write a Program to Interface 8 bit DAC Chip with Microcontroller. Generate Sine Wave 

using Look Up Table 

10. Study the Concept of Keyboard Matrix and Write a Program to Interface it with the 

8051 

11. Study the Concept Interfacing LED with the 8051 and Write a Program for Interfacing 

Seven Segment Display 

12. Write an Assembly and C Language Program to Interface DC, Servo and Stepper Motor 

 

 

 

 

 



 
 

Course Title 
Control systems 

Course Code EL507 

Course Credit 

Lecture : 04 

Practical : 01 

Tutorial : 00 

Total  : 05 

Course Objective 

The objectives of the course are: 

¶ To understand the methods of representation of systems and to design their           transfer 

function models. 

¶ To provide adequate knowledge of the time response of systems and steady state error 

analysis. 

¶ To deliver basic knowledge of obtaining the open loop and closedïloop frequency 

responses of systems. 

¶ To understand the concept of stability of control system and methods of stability analysis. 

¶ To study the three ways of designing compensation for a control system. 

Detailed Syllabus 

 

Section I 

Sr. 

No. 
Chapter Name & Course Content 

Hours 

Allotted 

1 Introduction to Control Systems 

Introduction, Basic Elements of Control System, Open Loop and Close 

Loop System, Comparison of OL and CL, Servomechanism 

 

02 

2 Modeling of Control System 

Introduction, Transfer Function, Modeling of Electrical System, Modeling 

of Mechanical System, Analogous System 

 

06 

3 Representation of Control System 

Block Diagram reduction technique and example,  Signal Flow Graph, 

Masonôs Gain Formula, Examples, Conversion of block diagram to SFG 

11 

4 State Variable Analysis 

Introduction, Concept of State, State Variables and State Model, State 

 

 



 
 

Space Representation of electrical and mechanical system, Transfer 

Function From State Model 
03 

5 Control Actions 

Proportional control, Proportional Integral control, Proportional Derivative 

control, Proportional Integral Derivative Control 

 

03 

Total 25 

 

 

Section II 

 

Sr. 

No. 
Chapter Name & Course Content 

Hours 

Allotted 

1 

Time Response Analysis 

Introduction, Standard Test Signals, Time Response of First Order and 

Second Order System, Time response specifications, Steady state errors and 

error constants  

05 

2 

Stability Analysis 

Introduction, Concept of stability, Conditions for stable system, Relative 

and marginal stability, Hurwitz criterion for stability, Routh criterion and 

difficulties with Routh criterion 

04 

3 

Root Locus Technique 

Introduction, Concepts of root locus, Rules pertaining to locus diagram 

development, Construction of root loci and Examples 

05 

4 

Frequency Response Analysis 

Introduction, Analysis using Bode plots and Gain margin ï phase margin, 

Polar plots and Gain margin ï phase margin Nyquist stability criterion and 

Nyquist plot 

11 

Total 25 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, black board, OHP etc.  

¶ 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. 

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

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

appreciation for the concepts being taught in lectures. 

¶ 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 

¶ To derive mathematical models of a variety of electrical, mechanical, and electro-

mechanical systems. 

¶ To understand the concept of stability of a dynamic system. 

¶ To draw the pole-zero diagram and the root loci, which are the change in location of the 

poles as parameters are of a system are varied. 

¶ Understand the concept of frequency response and the related concepts of bandwidth, 

disturbance sensitivity, and noise sensitivity. Be able to draw Bode plots and understand 

their significance. 

¶ To use frequency domain techniques to design controllers. 

¶ To estimate time response of systems to impulse, step, ramp, and sinusoidal inputs from 

the transfer function. 

¶ To understand the meaning of proportional control, integral control, and derivative 

control, lag compensation, and lead compensation, and how to use them to achieve 

desired stability, steady-state error, and frequency response. 

¶ To use Matlab® with facility to aid in the analysis and design of control systems. 

¶ To construct simple feedback circuits using op-amps. 

Text book: 

1. Modern Control Engineering by K. Ogata, PHI Publications New Delhi  

2. Feedback Control System-(Principals of Control Systems) (10th edition) by R. A. 

Barapate, Tech-max Publication-Pune 

3. Control Systems Engineering by I. J. Nagrath and M. Gopal, New Age International 

Publishers 

Reference Books: 

1. Control Systems Engineering by U.A. Patel, Mahajan Publishing House. 

2. Feedback Control of Dynamic Systems by Gene F. Frankline, J. David Powell, Abbas 

Emami-Naeini, Pearson Education Inc., 2006 

3. Automatic Control Systems by Benjamin C. Kuo, Pearson Education, New Delhi. 

4. MATLAB- And its Application in Engineering by Rajkumar Bansal, Ashok Goel, Manoj 

kumar Sharma, PEARSON education 

5. Control System ï Principles and Design by M. Gopal, Tata McGraw Hill Pub. 

6. Control Systems Engineering by Norman S. Nise, John Wiley Pub. 

7. Control System Design by B. S. Manke, Khanna Publications. 

8. Control System by K. R. Varmah, Tata McGraw Hill. 



 
 

Additional Resources 

¶ http://homepage.mac.com/sami_ashhab/courses/control/lectures/lecture_notes.htm 

¶ MATLAB Simulation software 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

School of Engineering 

(Electrical Department) 

 

List of Experiments 

Subject Code : EL507 

Subject Name : Control System 

 

Sr. 

No 

Aim of experiment 

1 To Study The Operation of a DC Voltage Regulator as an Open Loop Control System 

2 To Study The Operation of a DC Voltage Regulator as a Closed Loop Control System 

3 To Study the Test Signal Generator 

4 To Study the Operation of a Type ó0ô Control System 

5 To Study the Operation of a Type ó1ô Control System 

6 (A) Find out the Location of Zeros and Poles, and Plot the Pole-Zero Map of a system 

(Transfer Function is Known) using MATLAB.  

(B) Verify the Results Obtained from the Step (A) by Obtaining the Transfer Function 

from the Calculated Values of Zeros, Poles, and Gain  

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

MATLAB  

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

MATLAB  

9 Draw a Nyquist Plot using for the Given Transfer Function 

10 Obtain responses (Step, Impulse, Ramp) for the System of Given Transfer Function 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

Semester-VI  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Course Title Power Electronics - II  

Course Code EL601 

Course Credit 

Theory             : 04 

Practical : 01  

Tutorial : 00 

Credits             : 05 

Course Objective 

The objective of the course is to: 

¶ Study DC-DC converters and its applications. 

¶ Introduce the concept of soft ï switching techniques,  

¶ To Study multi-level and multi-pulse converters.    

¶ To understand industrial application of the power electronics. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 DC to DC converters: 

Introduction, Pulse width modulation. Principle of step down operation Step-

down operation with R-L load and step-up converter, step up converter with 

R- load performance parameter ï Time ratio control and current limit control  

buck-boost converter, Chuck converter. Firing schemes.  

Thyristor based choppers, commutation circuits, voltage commutated chopper, 

current commutated chopper.  

DC motor speed control. 

13 

2 Multi -level Converter: 

Bridge inverter, Concept of multi-level, Topologies for Multi-level, Diode 

clamped, Flying capacitor and cascaded multi-level configurations, Features 

and their relative comparison, Switching device current, DC-link capacitor 

voltage balancing, multi-level converterôs features and its applications 

8 

3 Multi -Pulse Converter: 

Concept of multi-pulse, Types of multi-pulse converters, different transformer 

connections for multi-pulse converters, Applications of multi pulse converters. 

8 

Total 29 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, black board, OHP etc.  

¶ 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.   

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

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

appreciation for the concepts being taught in lectures.  

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

Students Learning Outcomes: 

At the end of the course students will be able to understand DC-DC Converters, Multilevel 

Converter, concept of soft switching, and application of power electronics. 

 

Section ï II  

5 Resonant Soft Switching Converter: 

Introduction, Classification of soft-switching resonant converter, Quasi 

resonant converter (QRC), Zero- Current and Zero- Voltage switching 

topologies, Zero- Voltage and Zero- Current transition converter, Control 

circuit for resonant converter, Soft switching AC-DC Power Inverter  

6 

6 Applications of Power Electronics 

FACTS and Custom Power: Basics of flexible AC transmission systems 

devices, Controlled rectifier and energy storage plants, Tap changers and 

phase shifters, Thyristor controlled VAR compensation and series 

compensation, Modern (synchronous link converter) VAR compensators, 

Unified power flow controller (UPFC) and Interline power flow controller, 

Power quality conditioners, Power electronics in power generation. 

Power Supplies: DC Power Supplies: Switched-Mode DC Power Supplies, Fly 

back converter, Forward converter, Push pull converter, Half bridge converter, 

full bridge converter, resonant DC power supplies, Bi-directional power 

supplies. 

AC Power Supplies: Switch Mode AC Power supplies, Resonant AC Power 

supplies, Bidirectional AC Power supplies 

UPS: on line, off line, line interactive, chargers, inverters, transfer switch, 

transformer, control, design etc., 

HVDC transmission 

Induction heating, 

Electric Welding 

RF Heating 

Battery charger 

 

20 

Total 26 



 
 

Text Books: 

1. Power Electronics-Devices, Circuits and Application by M. H. Rashid, Prentice Hall of 

India,2003. 

2. The Power Electronics Handbook by J. David Irwin, CRC Press 

3. Power Electronic Circuits by Issa Batarseh, Wiley, 2004 

Reference Books: 

o Power Electronics, Converters, Applications and Design by N. Mohan, T. M. Undeland and 

W. P. Robbies, John Wiley and Sons, 2003. 

o Power Electronics, V.R. Moorthi, Oxford, 2005.  

o Power System Stability and Control by Prabha Kundur,  Mc Graw Hill 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Course Title Electrical Machine ï III  

Course Code EL602 

Course Credit 

Lecture : 04 

Practical : 01 

Tutorial : 00 

Total  : 05 

Course Objective 

The objectives of the course are: 

¶ To understand the basics of alternator and synchronous motor.  

¶ To understand the construction, working and characteristics of stepper motor and other 

special motors include PMSM, SRM and linear induction motor. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 Alternators  

Basic concept, elementary machine, 3-phase generators, classification, 

construction, emf equation, winding factor, pitch factor, armature reaction, 

tests on alternator, voltage regulation (synchronous impedance and MMF 

method), two reactance concept, power developed, losses and efficiency.  

Regulation by ZPF method, slip test for measurement of Xd and Xq. 

Potierôs Triangle Method, Two reaction theory, Power flow equations of 

cylindrical and salient pole machines, operating characteristics, active and 

reactive power delivery capacity curves. 

12 

2 Parallel Operating of Alternators 

Requirements and conditions for parallel operations, methods of phasing out, 

synchronising current, power, torque. Effect of excitation, change in speed, 

load sharing, power output, hunting and its prevention. 

Operation of Alternator on Infinite Bus Bar with different modes of Operation 

(Constant Power, Constant Voltage) 

10 

3 Stepper motors and servo applications. 

Construction and operation of stepper motor, fundamental requirement of 

servo applications.  

8 

 Total 30 

Section ï II  



 
 

3  Synchronous Motors 

Operating principle, armature reaction, effect of excitation, equivalent circuit, 

power developed, V curves, hunting, starting methods of starting of 

synchronous motor. Effect of increases in excitation, effect of change in 

torque and speed, determination of synchronous reactance, sudden short 

circuit of machine.  

Stability, synchronous condenser, synchronous phase modifier, V-curves and 

O-curves of synchronous motors, hunting of synchronous machine and its 

preventions. 

15 

4 Special Machines 

PM Machines: 

PMBLDC motors, PM Synchronous motors, Axial flux PM machines and 

Doubly salient PM machine 

Switched Reluctance Motor: 

General construction, working and applications of SRM 

Linear Induction Motor:  

Principle, construction, advantages, disadvantages, application. 

15 

 Total 30 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, black board, OHP etc.  

¶ 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.   

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

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

appreciation for the concepts being taught in lectures.  

¶  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: 

¶   To understand the alternator and its parallel operation 

¶   To understand the synchronous motor and its applications 

¶  To understand special motors and their applications. 

Text Books: 

1.  Theory & Performance of Electrical Machines by J B Gupta, S K Katariya & Sons 

Publication 

Reference Books: 

1. Electrical Technology Vol II by B L Theraja, S Chand Publication 

2. Electric Machines by Ashfaq Husain, Dhanpat Rai & Co. 

3. Electric Machines by Nagrath and Kothari, Tata Mc graw hill 

4. Electrical Machines by Drives and Power System by Theodore Wildi 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Additional Resources 

Á NPTEL web/video lectures  



 
 

Course Title Green Energy Generation and Control 

Course Code EL603 

Course Credit  

Lecture : 04 

Practical : 02 

Tutorial : 00 

Total  : 05 

Course Objective 

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

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

¶ To get aware about emerging trends in renewable energy sources such as bio mass, hybrid 

and ocean energy. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 Introduction  

Global warming, CO2 emission by conventional power generation plants, 

needs for green energy generation, worldwide demand of energy and supply 

capacity (for current, past and future). 

Introduction to different types of green energy generation.  

02 

2 Photovoltaic Energy Conversion  

Principles of Solar Radiation, Principle and types of Photovoltaic cell, thermal 

characteristics, mechanical strength, efficiency and power rating. Solar cell 

Types, Solar Energy Collection: 

06 

 

 

 

3 PV Systems  

Stand-Alone PV Systems, Consumer Applications, Solar Home Systems, 

Grid-Connected PV Systems, Decentralized Grid-Connected PV Systems, 

Central Grid-Connected PV Systems Inverter.  

06 

 

4 PV System Installation Possibilities  

Geometrical Considerations, PV Systems in Connection with Buildings, 

Advantages and Potential, Installation on the Roof, Solar Power Plants, sun 

traced and concentrating systems, energy payback time, Land area acquired by 

PV systems, Recycling of PV systems.  

08 



 
 

5 Efficiency and Performance of PV Systems 

Stand-Alone PV Systems, Grid-Connected PV Systems, Possibilities of 

Quality Control and Control of Energy Yield of Grid-Connected PV Systems, 

Solar Module, Inverter, Mounting Racks and Fixing Materials Cables, Electric 

Safety of Grid-Connected PV Systems, PV Markets Support Measures and 

Costs, Market Survey. Cost of Photovoltaics, Cost of PV Modules, Cost of PV 

Systems, Cost of Power Production 

06 

6 The future PV system 

Fully autonomous systems, autonomous house concepts 
02 

 Total 30 

Section ï II  

6 Wind Energy: 

Introduction, basic principles of wind energy conversion, Site selection 

consideration, Basic components of wind energy conversion system, its 

classification, advantages and disadvantages. Types of wind machines. 

08 

7 Design of wind turbine rotor: 

Diameter of the rotor, number of blades, blades profile and materials, blade 

chord, pitch angle, transmission system and gearbox, Power speed 

characteristics, Torque-speed characteristics. 

08 

8 Grid connected and Self-Excited Induction Generator: 

Constant -voltage, constant-frequency generation, reactive power 

compensation, Variable- voltage, variable frequency generation, effect of a 

wind generator on the network. 

06 

9 Hybrid Energy Systems: 

Diesel generator and photovoltaic system. Wind diesel hybrid system, wind-

photovoltaic hybrid system 

06 

 Total 28 

 

Instructional Method and Pedagogy 

¶ Lectures will be conducted with the aid of multi-media projector, black board, OHP etc.  

¶ Assignments based on course content can be given to the students at the end of each 

unit/topic and will be evaluated at regular interval.   

¶  tests/Quizzes/Seminar/Tutorials /visit can be conducted. 

Students Learning Outcomes 

At the end of the course students will be able 

¶ To apply knowledge of mathematics, science, and engineering  

¶ to identify, formulate, and solve engineering problems 

¶ To understand the basic concepts of Renewable power. 

¶ To understand about designing Hybrid system 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Text books 

1. Non ï Convectional Energy sources by. G. D. Rai, Khanna Publishers. 

2. Non - Conventional Energy Systems by K Mittal and Wheeler 

Reference Books 

1. Energy Technology by Rao and Parulkar 

2. Renewable Energy Resources by Tiwari and Ghosal/ Narosa. 

3. Renewable Energy Sources and Emerging Technologies by D.P.Kothari, K.C.Singhal, 

P.H.I. 

Additional Resources 

¶ http://geda.gujarat.gov.in/ 



 
 

Course Title Managerial Economics and Financial Management  

Course Code MG 401 

Course Credit 

Lecture : 03 

Practical : 00 

Tutorial : 00 

Total  : 03 

Course Learning Objective: 

After Successful completion of the course, students will be able to:  

¶ Recognize the economic principles to be applied in companyôs decision making. (Cognitive 

understanding, level 2)  

¶ Identify  the three main phases including cost analysis, pricing strategy and competitive 

strategy. (Cognitive Remembering, level 1) 

¶ Apply  cost accounting methods to evaluate and project business performance. (Cognitive 

applying, level 3) 

¶ Practice Business Knowledge and will communicate effectively in corporate world. 

(Affective responding, level 2)  

¶ Recognize and understand ethical issues related to the accounting Management. (Cognitive 

Understanding, level 2) 

Detailed Syllabus: 

Sr. No. Name of chapter & details 
Hours 

Allotted 

Section ï I  

1. 
Introduction to Managerial Economics: 

Definition, Nature and Scope Managerial Economics-Demand Analysis: 

Demand Determinants, Law of Demand and its exceptions. 

08 

2. 

Elasticity of Demand & Supply: 

Definition, Types, Measurement and Significance of Elasticity of Demand. 

Demand Forecasting, Factors governing demand forecasting, Supply 

Meaning, factors affecting to supply and law of supply. 

08 



 
 

3. 

Introduction to Markets, Pricing strategies & Cost of Production: 

Market structures: Types of competition, Features of Perfect competition, 

Monopoly and Monopolistic Competition. Price-Output Determination in 

case of Perfect Competition and Monopoly. Pricing Strategies & Production 

Function - Isoquants and Isocosts, MRTS, Production function, Laws of 

Returns, Internal and External Economies of Scale. 

08 

 TOTAL  24 

 

Section ï II  

4. 

Business & New Economic Environment: 

Characteristic features of Business, Features and evaluation of Sole 

Proprietorship, Partnership, Joint Stock Company, Public Enterprises and 

their types, Changing Business Environment in Post-liberalization 

scenario(FDI) 

09 

5. 

Cost and Financial Accounting:  

Cost Analysis: Different types of cost - Opportunity cost, Fixed vs. Variable 

costs, Total Cost, Income V/S Expense, Assets V/S Liabilities, Break-even 

Analysis (BEA), Financial Management, Final Accounts (Trading Account, 

Profit and Loss Account and Balance Sheet with simple adjustments) 

09 

6. 

Entrepreneurship for Engineers:  

Industrial Evolution- why become a small high- tech Entrepreneur, 

Entrepreneurial Mind (Developing Business Idea), Strategic Business Plan 

(Product /Service, Fund Management, Personnel Management and 

Marketing Strategies).  

 

06 

 TOTAL  24 

Instructional Method and Pedagogy: 



 
 

¶ Lectures will be conducted with the aid of multi-media projector, blackboard, OHP etc.  

¶ 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.    

¶ Case Study / Projects / Presentation. 

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

 

Reference  Books: 

1. Industrial Organization & Engineering Economics, T.R. Banga & S.C. Sharma, Khanna 

Publications. 

2. Financial Management, M.Y. Khan & P.K. Jain, MC Graw Hill Publication, 2007. 

3. Financial Accounting-A Managerial Perspective, Narayana swamy PHI Learning Prvt. Ltd., 

3
rd

 Edition, 2005. 

4. Managerial Economics ï Application, Stratergy and Tactics, James McGuigan, R. Moyer, 

Frederick Harris 12
th
 Edition, 2008.  

5. Financial Accounting for Management, Ambrish Gupta , Pearson Education, New Delhi. 

6. Financial Accounting, S.N. Maheswari & S.K. Maheswari, Vikas publication, 2005. 

7. Entrepreneurship development, S. Anil Kumar, S.C. Poornima, Mini. K. Abraham and K. 

Jayshree, New age International Publishers, 2003.  

8. https://books.google.co.in/books?id=2zA7aONuq8YC&printsec=frontcover&dq=Entrepren

eurship+book+for+mba&hl=en&sa=X&ved=0CFkQ6AEwB2oVChMI0vaZ-

OXZxgIVwi6mCh2v0gt0#v=onepage&q&f=false. 

 

 

 

 

 

 

 

      

  

 

 

 

 

 

 

 

 

  



 
 

Course Title Power System Operation and Control 

Course Code EL605 

Course Credit 

Lecture : 04 

Practical : 00 

Tutorial : 01 

Total  : 05 

Course Objective 

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

voltage control and also computer based control of the variables.   

Detailed Syllabus 

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

 Section ï I   

1. 

 
Control of Generation 
Introduction, Generator Model, Load Model, prime-mover model, Governor 

model, Tie-line Model, Generation Control-Supplementary control action and 

tie-line control. 

 

12 

2. Reactive Power Control in Electrical Power Transmission Systems  
Reactive Power, Uncompensated Transmission Lines -A simple case, Lossless 

Distributed Parameter Lines.  Shunt Compensation, Series Compensation.  

 

 

08 

3. Principles of Conventional Reactive Power Compensators   

Introduction , Synchronous Condensors, saturated Reactor , Thyristor 

Controlled Reactor(TCR), Fixed Capacitor Thyristor Controlled Reactor (FC-

TCR),Thyristor-Switched Capacitor (TSC),Comparison of different SVCs. 

 

08 

 

 Total 28 

 Section-II   

4. Power Flow Analysis 

Introduction, bus classification, development of the load flow equation Load 

Flow problem, Gauss Seidel (GS) methods, Newton-Raphson 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 , equal area 

criterion, solution of swing equation using step by step method modified 

Eulerôs method and Runge-Kutta method, methods of improving transient 

stability 

 

 

13 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will  be conducted with the aid of multi-media projector, black 

board, OHP etc.  

¶ 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.   

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

¶ The course includes tutorials, where students have an opportunity to practice the 

examples for the concepts being taught in lectures.  

Students Learning Outcomes: 

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

¶ Learn the basics of various controls in power systems. 

¶ Understand the modeling of speed governing systems and static and dynamic response of 

LFC. 

¶ Understand the various methods of voltage control. 

¶ Understand the solution of Economic dispatch and unit commitment problem. 

Text book: 

1. Power System Stability and Control by P. Kundur, McGraw Hill publishing company, 

1994 

2. Power Generation Operation and Control by Allen J.Wood, Bruce F. Woollenberg, John 

Wiley and sons, 2003 

3. Electric Energy Systems Theory-An Introduction by Olle. I. Elgerd, Tata McGraw Hill 

publishing company, New Delhi, 2003 

Reference Books: 

1. Computer Aided Power System Analysis and Control and Mahalanabis A.K., 

Kothari.D.P., and Ahson.S.I., Tata McGraw Hill publishing company, New Delhi, 1999. 

2. Power System Engineering by I. J. Nagrath and D. P. Kothari Tata, McGraw Hill 

Publishing Company, New Delhi, 1994. 

Additional Resources 

¶ NPTEL Video Lecturers 

 

 

 

  

 Total 28 

http://www.thedirectdata.com/


 
 

 

 

Semester-VII  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Course Title Advanced Power System 

Course Code EL701 

Course Credit 

Lecture : 04 

Practical : 01 

Tutorial : 00 

Total  : 05 

Course Objective 

The objective of the course is: 

¶ To develop understanding about the techniques for analyzing power systems. 

¶ To enable the student to acquire knowledge on various power quality issue and 

management. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 Introduction  

Necessity for voltage and frequency regulation of power System-P-f and Q-v 

control loops-recent trends in real time control of power System-Introduction to 

load dispatching, load forecasting, unit commitment, Load shedding and 

Islanding. 

04 

2 Smart Grid Techniques 

Introduction to Smart Grid-Smart Grid Functions, Advantages, Indian Smart 

Grid, Key Challenges for Smart Grid, Smart Grid Architecture, Components 

and Architecture of Smart Grid Design, Transmission 

and Distribution Automation, Computational Intelligence Techniques, 

Distribution Generation Technologies, Introduction to Renewable Energy 

Technologies, Micro grids, Storage Technologies. 

08 

3 State Estimation Techniques 

Data acquisition, Role of a state estimator, Rationale of state estimator, Method 

of least square and for state estimation, Statistical errors and Bad data 

recognition.  

06 

4 Economic Dispatch and Unit Commitment 

Incremental cost curve-co-ordination equations without loss-solution by 

Lambda iteration method- coordination equations with loss-solution of co-

ordination equations using Bmn coefficients (no derivation) -base point and 

participation factors. Unit commitment (UC) problem-constraints in UC-

08 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will  be conducted with the aid of multi-media projector, black board, 

OHP etc.  

¶ 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.   

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

Students Learning Outcomes: 

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

¶ To understand the behavior of power flow and its calculation based on certain algorithms. 

¶ The students will be able to get the idea of power system stability and various methods to 

improve its stability. 

¶ To have the concept of power quality issues in the electrical power systems. Also the students 

will learn how to mitigate the problems of harmonics using different configurations of filters. 

Text book: 

1. Power System Analysis by T.K. Nagsarkar, M.S. Sukhija: Oxford University Press 

Solution Methods-Priority list methods (Numerical problems). Economic 

dispatch controller added to load frequency control. 

 Total 26 

Section ï II ( Power Quality) 

      5 

 

Introduction to Power Quality:  

Definition of power quality, Progression susceptibility Criteria, Responsibility 

of supplier and user of electrical power, Power Quality Standards.  

05 

6 Power Frequency Disturbance: 

Voltage sags magnitude and duration of voltage sags ïeffect on adjustable AC 

drives, DC Drives, Monitoring and Mitigation of voltage sags, Voltage 

Tolerances, Transient system model, Types and causes of transients  

07 

7 Harmonics: 

Effect of harmonics on adjustable speed AC drive ï harmonic reduction using 

PWM and harmonic injection, harmonic audit.  

05 

8 Active Filter as Power Quality Conditioners: 

Introduction, General Description of Shunt Active Filter, Three phase Three 

Wire Shunt Active Filter, Active Filter for sinusoidal current control, Three 

Phase Four Wire Shunt Active Filter    

07 

 Total 24 



 
 

Reference Books: 

1. Modern Power System Analysis by I.J. Nagrath & D.P. Kothari Tata Mc Graw ï Hill 

Publication Company Ltd 2
nd

 edition. 

2. Electrical Power Systems by C.L. Wadhwa: New Age International (P) Limited Publishers, 2
nd

 

edition 1998. 

3. Electric Energy Systems Theory by Elgerd O.I: TMH, New Delhi, Second Edition 1983. 

4. Power system stability and control by Prabha Kundur: Mc-Graw Hill Inc, New York, 1993. 

5. Power System Voltage Stability by Taylor C.W.: Mc-Graw Hill Inc, New York, 1993. 

6. Power System Engineering by Nagrath IJ, Kothari D.P.: Tata Mc-Graw Hills, New Delhi 1994. 

7. Power quality by C.Sankaran: CRC publication 

8. Instantaneous Power Theory and Application Power Conditioning By. H.Akagi : IEEE press, 

A John Willey Sons 

9. Electrical Power Systems Quality by Roger C.Dugan: TMH publication 

10. Renewable and Efficient Electric Power System by Gil Masters: Wiley-IEEE Press, 2004. 

11. Synchronized Phasor Measurements and their Applications by A.G. Phadke and J.S. Thorp: 

Springer, 

2008. 

      12. Wind Power in Power Systems by T. Ackermann, , 2nd Edition, John Wiley & Sons, 2012.  

 

Additional Resources 

¶ NPTEL web/video lectures  

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Course Title Electrical Switchgear 

Course Code EL703 

Course Credit 

Lecture : 04 

Practical : 00 

Tutorial : 00 

Total  : 04 

Course Objective 

The objective of the course is: 

To introduce the fundamental of circuit interruption theory, circuit breakers and their types. The 

importance of testing of circuit breakers and types of test. 

Detailed Syllabus 

Sr. No. Name of chapter & details 
Hours 

Allotted 

Section ï I  

1 Fundamentals of Circuit Interruption  

Basic Tripping Circuit, Arc Formation & arc interruption. DC and AC circuit 

breaking ï restriking voltage and recovery voltage ï rate of rise of recovery 

voltage ï resistance switching ïcurrent chopping ï interruption of capacitive 

current. 

08 

2 Circuit Breaker Technology 

Automatic switch, Earth Switch, Isolators, Single and multi-break construction, 

Performance of circuit breakers and system requirements, Modification of 

circuit breaker duty by shunt resistors, Power factor correction by series 

resistance, and Comparative merits of different types of conventional circuit 

breakers, Specifications of Circuit Breaker, Auto-reclosre. 

09 

3 

 

 

High Voltage Switchgears: 

Air Blast Circuit Breaker: Construction, Arc Quenching, Compressed Air 

System, Sulphur hexafluoride (SF6) circuit breakers (Gas Insulated 

Switchgear): Introduction, Properties of SF6 Gas, Arc extinction, Puffer Type 

Circuit Breaker. 

07 

 Total 24 

 

Section ï II  

4 

 

Medium Voltage Switchgears: 

Air-break circuit breakers: Construction, Arc Extinction, Arc Lengthening. Oil 

circuit breakers: Minimum Oil Circuit Breaker, Bulk Oil Circuit Breaker. 

08 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will  be conducted with the aid of multi-media projector, black board, 

OHP etc.  

¶ 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.   

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

Students Learning Outcomes: 

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

¶ To understand the operation and requirement of circuit breakers, switchgears and 

its application. 

Text book: 

1. Switchgear and Protection by S. S. Rao, Khanna publishers, New Delhi, 1986 

Reference Books: 

1. Power System Protection and Switchgear by B. Ravindranath. and M. Chander, Wiley 

Eastern Ltd., 1996. 

2. Power System Protection and Switchgear (2
nd

 edition) by Badri Ram and D. N. 

Vishwakarma, Mc Graw Hill 

3. Protection and Switchgear (1
st
 edition) by Bhavesh Bhalja, R. P. Maheshwari, Nilseh 

Chotani, 2011, Oxford Publication 

Additional Resources 

NPTEL Video/web lectures  

Vacuum Interrupter: Electrical Breakdown in Vacuum, Arc Extinction, 

Construction, Merits & Demerits. 

5 Low Voltage Switchgears 

Miniature Circuit Breaker, Earth Leakage Circuit Breaker, Contactors, HRC 

Fuse, Drop-out Fuse. 

05 

6 Testing of Circuit Breakers: 

Introduction, Classification, Description of a simple testing station, Equipments 

used in the station, Testing procedure, Direct testing, Test report, Indirect 

testing, Unit Testing. 

08 

Total 21 

 



 
 

Course Title Electric Drives 

Course Code EL901 

Course Credit 

Theory  : 04 

Practical : 01  

Tutorial : 00 

Credits  : 05 

Course Objective 

The objective of the course is: 

¶ To understand the fundamental of electric motor drive. 

¶ To understand the basic of load characteristics, speed-torque characteristic of the motor 

and selection of motor drive.   

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 Introduction:     

Classification of Electric Drives, Requirements of Electric Drives, Some 

Applications, Basic structure of electric drive system. Open-loop and closed-

loops speed control scheme and current control scheme. Effect of P, PI and 

PID controllers.  

4 

2 Load characteristics and selection of motor 

Classifications of different types of loads based on speed torque 

characteristics, continuous and discontinuous duty applications, selection of 

power rating. 

Selection of motor: speed torque characteristics of DC shunt, series and 

compound motor, four quadrant operation, effect of voltage, current and 

field flux on speed-torque characteristics of DC motor, speed torque 

characteristics of induction motor, effect of voltage, frequency and rotor 

resistance on speed torque characteristics of induction motor. Analysis of 

operating point and stability of the drive, selection of motor and control 

techniques.          

10 

3 DC Motor Drive  

Basic structure of the DC motor drive, application and advantages of the DC 

motor drive,  

Chopper based DC motor drive: Two and four quadrant DC motor drive, 

12 



 
 

DC-DC converter based drive for separately excited and series motor.  

Phase controlled converter based DC motor drive: Half, semi, full and dual 

converter drive. Fundamental of microprocessor based DC motor drive. 

 Total 26 

 

Section ï II  

4 AC Motor Drive  

Basic structure, advantages and applications of AC motor drive. Voltage 

controlled AC drive with AC regulator. Voltage source and current source 

inverter fed induction motor drive, forced commutated inverter fed induction 

motor drive. Rotor resistance control of AC motor drive, control of effective 

rotor resistance, recovery of slip power, Frequency control and V/f control 

of induction motor. Torque and flux control schemes for AC motor drive. 

Field oriented control of induction motor drive. 

15 

5 Synchronous Motor Drive 
Analysis, performance and stability of synchronous and asynchronous motor 

drive, variable frequency control, load commutated thyristor inverter based 

self-controlled synchronous motor drive, Cycloconverter based self-

controlled synchronous motor drive.   

6 

6 Electric Drive for Battery Powered Vehicle 

Load characteristics of electric vehicle, basic requirement of the vehicle 

drive, discharge characteristics of different kind of batteries, suitability of 

motor, DC motor drive and AC motor drive.   

7 

 Total 28 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, black board, OHP etc.  

¶ 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.   

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

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

appreciation for the concepts being taught in lectures.  

¶  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 speed-torque characteristics of load, 

applications and suitability of the electric motors and electric drives.  

Text Books : 



 
 

 

1. Control of Electric Drives by W. Leonhard, Springer Verlag, 1985 

2. Fundamentals of Electrical Drives by G. K. Dubey, Narosa Publications, 1995 

3. Vector Control of ac Machines by P. Vas, Clarendon press, 1990 

Reference Books: 

1. Analysis of Thyristor Power Conditioned Motors by S.K.Pillai, University Press, 1992 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Course Title Industrial Automation and Control  

Course Code EL902 

Course Credit 

Theory      : 04 

Practical : 01  

Tutorial : 00 

Credits : 05 

Course Objective 

The objective of the course is: 

¶ To develop the knowledge in the field of automation in industries. 

¶ To get familiar with different industrial protocol. 

¶ To get the basic knowledge about PLC, SCADA and DSC.   

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 Control System and Automation Strategy  

Evolution of instrumentation and control, Role of automation in industries, 

Benefits of automation, Introduction to automation tools PLC, SCADA, 

DSC, Hybrid DSC/PLC, Automation strategies evaluation, Control system 

audit, Performance criteria, Safety systems.          

6 

2 Programmable Logic Controllers (PLC) 

Introduction, Architecture, Definition of discrete state process control, PLC 

Vs PC, PLC Vs DSC, relay diagram, ladder diagram, ladder diagram 

examples, Relay sequencers, Timer bar counters, PLC design, Study at least 

on industrial PLC.           

12 

3 Advance Applications of PLC and SCADA 

PLC programming methods as per IEC 61131, PLC applications for batch 

process using SFC, Analog control using PLC, PLC interface to SCADA bar 

DSC using communication link (RS332, RS485) and protocol (Modbus 

ASCII/RTU).  

10 

 Total 28 

 

Section ï II  



 
 

4 Instrumentation Standard Protocols 

HART protocol introduction, Frame structure, Programming, Implementation 

examples, Benefits, Merits and demerits. Foundation fieldbus H1 

introduction, Structure, Programming, FDS configuration, Implementation 

examples, Benefits, Merits and demerits, Comparison with other field bus 

standard including device net, Profibus, Control net, CAN, Industrial ether 

net etc,  

10 

5 Distributed Control Systems 
Introduction, Functions, Advantages and limitations, DSC as an automation 

tool to support enterprise resource planning, DSC architecture of different 

makes, Specifications, Configurations and programming functions including 

database management, Reporting, Alarm management, Communication, 

Third party interface, Control, Display etc. Enhanced functions viz. Advance 

Process control, Batch application, Historical data management, OPC 

support, Security and access control etc.  

12 

6 Automation for Following Indu stries 

Power, Water and waste water control, Food and beverages, cement, 

Pharmaceuticals, Automobile and building automation. 

6 

 Total 28 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, black board, OHP etc.  

¶ 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.   

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

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

appreciation for the concepts being taught in lectures.  

¶  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   

¶ The role of automation in the industries 

¶ How PLC can be interface with SCAD and DSC. 

¶ The basic knowledge about instrumentation standard protocols. 

Text Books : 



 
 

1. Distributed Computer Control for Industrial Automation by Poppvik Bhatkar, 

Dekkar Publications. 

2. Computer Aided Process Control by 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 Applications by Webb and Reis, 

PHI Publications. 

2. The management of Control System: Justification and Technical Auditing by 

N.E.Battikha by ISA Publications. 

3. Computer Based Process Control by Krishna Kant, PHI Publications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Course Title Utilization and Traction  

Course Code EL702 

Course Credit 

Lecture : 04 

Practical : 00 

Tutorial : 00 

Total  : 04 

Course Objective 

¶ To understand applications and effective utilization of electric energy. 

¶ To understand Electrical Heating, Welding and Illumination. 

¶ To understand fundamentals of electric traction system.  

Detailed Syllabus 

 Name of chapter & Details 
Hours 

Allotted 

 Section - I   

1. 

  

 

 

 

 

 

 

Fundamentals of illumination:  

Nature of light, term used in illumination, source of light. 

Various illumination methods: Types of source of illumination, Electric arc 

lamp, incandescent lamp, gaseous discharge lamp, fluorescent lamp, different 

types of arc lamps. 

Types of lighting scheme: direct lighting scheme, semi-direct lighting scheme, 

indirect lighting scheme, semi-indirect lighting scheme, general lighting 

scheme. 

Design of lighting scheme. 

Street lighting. 

Factory Lighting. 

Flood lighting. 

Methods of lighting calculations.  

10 

 

 

 

 

 

 

2. Refrigeration and Air Conditioning:  

Refrigeration, principle of refrigerator, refrigerant, vapor compression 

refrigeration cycle, electric circuit of refrigerator, common faults in 

refrigerator, application of refrigeration. 

Air Conditioning: Temperature control, humidity control, air movement and air 

conditioning, electric circuit of air conditioner, room air conditioner.   

08 

 3. Electrolytic Process  

Principle, Faradays laws of electrolysis, Current efficiency, Energy efficiency 
 

08 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will  be conducted with the aid of multi-media projector, black 

board, OHP etc.  

¶ 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.   

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

¶ An industrial visit may be arranged to show the practical application of electric 

traction and/or electric heating. 

Students Learning Outcomes: 

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

¶ Understand applications of Electric Power Utilization. 

¶ Understand general concepts of illumination. 

¶ Understand electric traction system. 

 

etc., Rating of metals, Production of chemicals, Electro-deposition, 

Electroplating, Power supply for electrolytic processes. 

 Total    28 

 Section - II   

4. Electric Traction:  

 

Introductions, Different traction systems, Various systems of

 electric traction. Locomotives, Tramways, trolleys, Track 

electrification, Comparison between A.C and D.C systems of railway 

electrification, Types of speed and speed-time curves, Examples. 

Mechanics of train movement, Tractive effort, power, Output, examples., 

Energy output from driving axles, Energy output using simpli fied speed-time 

curves, Examples, Factors affecting energ y  consumption,  dead  weight,   

accelerating  weight, Abhesion  weight, examples., Traction motors and their 

characteristics. 

 

 

 

20 

5. Electrical Heating and Welding: 

Introduction, Classification of electric heating methods, Resistances heating 

methods, Requirements of heating elements, Problems, Induction heating: 

principle, types of induction Furnaces-Direct core type, Vertical core type, 

Indirect core type, Core less t yp e, Ad v an t age s and d i sadvan tages. 

Electric welding:  different types of  resistance  welding  and  electric  arc  

welding,   

 

 

 

08 

 Total 28 



 
 

Text book:. 

1. Electrical Power Systems by S.L Uppal, S Rao, Khanna Publications 

2. Utilization of Electrical Power and Electric Traction by J. B. Gupta, S. K. Kotharia 

and Sons 

3. Electric Power Utilization by R. K. Garg 

Reference Books: 

1. Electrical Power Utilization by B. L. Tereja, S Chand Publication 

2. Electrical Power Utilization by O. Taylor, Longman Publications 

Additional Resources 

¶ NPTEL Video Lecturers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.thedirectdata.com/


 
 

 

Semester-VIII  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 
 

Course Title Electrical Machine Design 

Course Code EL801 

Course Credit 

Theory  : 04 

Practical : 00   

Tutorial : 01 

Credits            : 05 

Course Objective 

The course objective is to provide the basic understanding of the electrical machines design. It 

includes fundamental concept of electromagnet, electric loading, magnetic loading, selection of 

rating sizing and consequently design of electric machines.    

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 Fundamentals of Design 

Basic principles of magnetic circuits, use of B-H curves in magnetic circuits, 

calculations of MMF for air gap and teeth, Real and apparent flux density, 

Effect of saturation, flux, density distribution, calculation of magnetizing 

current, Field Form, carterôs fringe curves, flux plotting, air gap flux 

distribution factor (field form factor), actual flux distribution factor, 

Magnetising current calculation, Leakage Reactance, calculation for various 

types of slots, Iron loss calculation concepts.  

Insulating Materials & Classifications, heating of electrical machines, Cooling 

of Transformer and rotating machines, Electrical and Magnetic Loading, 

output coefficient, factor affecting size of machines, selection of Bav & AC, 

Duty cycle and equivalent ratings. 

8 

2 Design of Electromagnets 

Introduction, Types of Electromagnets, Design of Magnet coils, Problems on 

above topics, Design of small Flat-faced armature type circular magnet, 

Design of large-faced armature type circular magnet, Design of Horse shoe 

type magnet, Design of plunger type magnet, Design of magnetic clutches 

4 

3 Design of starters, field regulators & control panels 

A.C. and D.C. starters, field regulator and general purpose control panels. 

4 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, blackboard, OHP etc. 

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 

¶ Tutorials will be conducted in order to resolve studentsô doubt as well as discussion of 
assignments.  

Students Learning Outcomes: 

At the end of the course students will obtain significant knowledge of electrical machine 

design.  

4 Design of small Transformers and Choke coils 

Design of Small single-phase transformers ï Design of welding transformers, 

Design of variable air gap single-phase choke coil, Design of variable air gap 

three-phase choke coil, Design of ballast. 

4 

 Total 20 

 

Section -II  

5 DESIGN OF DC MACHINES  

Magnetic circuit calculations, total gap contraction factor, net length of Iron, 

MMF for air gap, MMF for teeth, real and apparent flux densities. Output 

equation for DC machine, choice of specific loadings, selection of number of 

poles, separation of D and L, Armature Design ï selection of number of slots, 

number of conductors, number of coils, Design of commentator and brushes.  

8 

7 Armature Windings  

DC windings: 

Simplex & Duplex windings, Lap & Wave windings, Applications, Basic 

terms related to armature windings, Dummy Coils, Equalizer connections, 

split coils. 

AC windings: 

Introduction, No. of phases, Phase spread, concentric winding, Hemitropic 

winding, Whole coil winding, Mush winding, Double layer windings, Integral 

slot lap and wave winding. Fractional slot lap & wave windings. Performance 

analysis of various windings 

8 

 

8 Design of three phase Induction Motors  

Output equation for induction motor ï choice of specific loadings, separation 

of D and L, Armature Design ï selection of number of slots, number of 

conductors, determination of depth of core and other dimensions. Design of 

squirrel cage rotor, design of wound rotor. 

8 

 Total 24 



 
 

Text books: 

1. Electrical Machine Design by A. K. Shawney: Dhanpatrai & sons. Pub.  

2. Egineering Electromagnetics by N. Ida  Springer, 2004. 

3. Electromagnetic waves and Radiating systems by E. C. Jordan and K. G. Balmain: 

Prentice Hall, 2004. 

Reference Books: 

1. Electrical Machine Design by V. N. Mittle: TMH publications 

2. Elements of Electromagnetics by M. N. O. Sadiku: Oxford University Press, 2006 

3. Engineering Electromagnetics by W. H. Hayt: McGraw Hill, 2007 

4. Design of Electrical Machines by Mittle V.M. and Mittle.A: standard publishers 

Distribution, Fourth edition, 1996. 

Additional Resources 

Á http://unifiedfieldtheories.com/EMFT_Book.pdf 

Á http://www.elect.mrt.ac.lk/EE201_em_theory.pdf 

Á http://web.iitd.ac.in/~hirani/MEL311.pdf 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Course Title Power System Design 

Course Code EL802 

Course Credit 

Lecture : 04 

Practical : 01 

Tutorial : 00 

Total  : 05 

Course Objective 

The objective of the course is: 

¶ To make the students aware from the advanced development in the electrical power systems 

regarding operation, control and design. 

Detailed Syllabus 

Sr. 

 No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 Distributed Generation Systems 

Benefits and limitations, Classification of small generating systems, Principles 

of operation and electrical, Equivalent circuits of - fuel cells, solar cells, micro-

turbines, reciprocating engines, wind turbines and gas 

Turbines, Fault conditions, Reactive power support, Power quality issues. 

07 

2 HVDC Transmission 

Merits and demerits of HVDC transmission, one line diagram, types of DC link, 

necessary Equipment, operation and control, applications, recent advances, 

HVDC in India. 

06 

3 Transmission Line Design 

Electrical design of transmission line Design philosophy, voltage level selection 

and choice of conductors, spacing of conductor and corona,  

Insulators and SIL, design problem. Transmission line tower design: Location 

of tower, earth wires, reduction of tower footing resistance, design of tower, 

examples. EHV transmission line design: Considerations, selection, spacing of 

conductors, corona and radio interference, shunt and series compensation, tuned 

power lines, insulation coordination and different types of EHV towers, EHV 

systems in India 

10 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will  be conducted with the aid of multi-media projector, black board, 

OHP etc.  

¶ 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.   

¶ Surprise Tests/Quizzes/Seminar/ will  be conducted.  

Students Learning Outcomes: 

1. At the end of this course, students will be able: To know the concept of HVDC technology, 

control of reactive power with the help of FACTS devices. 

2. The students will have an idea of design of electrical transmission lines including reactive 

power compensation and a very brief of EHV systems development in India. 

3. The course also comprises of design of power stations and sub-station engineering with the 

modern technology-GIS and Earthing.  

 Total 21 

Section ï II  

      4 

 

Substation Design 

Determination of voltage regulation and losses in power system, shifting of 

distribution transformer centre, Substation layout, sizes and locations of sub 

stations, Substation equipmentôs specifications ratings and its operation from 

design view point, Cathodic Protection, Gas Insulated Substation (GIS).    

08 

5 Power System Earthing ï Power Station and Sub Station Earthing 

Objectives, definitions, tolerable limits of body currents, soil resistivity, 

measurement of soil resistivity, earth resistance, measurement of earth 

resistance, tolerable step and touch voltage, actual step and touch voltage, 

design of Earthing grid, impulse behaviour of Earthing system.   

Design of Power Station:  

Introduction, selection of sizes and location of generating stations, 

interconnections issues with wind and Solar PV 

08 

6 Computer Control of Power System 

Energy control center-various levels-national, regional and state level-SCADA 

system computer configuration, functions-monitoring, data acquisition and 

controls-EMS system- System operating states: Normal, Alert, Emergency, In 

extremis, Restorative-Control strategies 

07 

 Total 23 



 
 

Texts Books: 

1. Electrical Power System Design by M. V. Deshpande: TMH publication  

2. Electrical Power System Design by B. R. Gupta: S. CHAND  

3. Electrical Power System Planning by A. S. Pabla: TMH publication  

Reference Books 

1. Substation Design by Satnam & Gupta, Dhanpat Rai and Co.  

2. A course in Electrical Power by Soni,,Gupta and Bhatnagar, Dhanpat Rai & Sons 

3. Thyristor-Based FACTS Controllers for Electrical Transmission Systems by R.M.Mathur/  

R.K.Verma, John Wiley & Sons, Inc., 2002  

4. Power System Stability and Control by Prabha Kundur,  Mc Graw Hill 

5. Concepts and Technology of Flexible AC transmission Systems by N. Hingorani, L. Gyugyi, 

Understanding FACTS: Delhi Publishers 

6. HVDC Transmission byS Kamakshaiah, V Kamaraju , McGrawHill 

7. Distributed Power Generation, Planning & Evaluation  by H. Lee Willis & Walter G. Scott, 

2000 Edition: CRC Press Taylor & Francis Group. 

Additional Resources 

¶ NPTEL Web/Video Lectures  

 

 

 

 

 

 

 

 

 

 



 
 

Course Title Commissioning of Electrical Equipments 

Course Code EL803 

Course Credit 

Lecture : 04 

Practical : 01 

Tutorial : 00 

Total  : 05 

Course Objective 

The main objective is to know the fundamentals of to certain guidelines and broad principles 

regarding the commissioning, installation of electrical equipment and provide a comprehensive 

understanding of the various types of electrical equipment and the methods used to maintenance 

them and increase their efficiency. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

 Section - I   

1. 

 
Transformer:  

Specification of Power and distribution transformers as per BIS standards 

Installation: Location and sites, Selection and design of foundation details 

(like boltssize, their number, etc.) code of practice for terminal plates, polarity 

and phase sequence, Oil tanks, drying of windings with & without oil, general 

inspection. 

06 

2. Transformer Commissioning Test   

Following tests as per national & International standards, Volt Ratio test, 

Earth resistance oil strength, Bochholz & other relays, tap changing gear, 

Fans& pumps, Insulation test, impulse test, polarizing index, load & 

temperature raise test. Specific Test: Determination of performance curves 

like efficiency, regulation etc., Determination of mechanical stress under 

normal & abnormal conditions, Maintenance schedule.  

08 

3. Induction Motor:  

Specifications for different types of motors, Duty, I.P. protection.  

Installation: Location of the motors (including the foundation details) & its 

control apparatus, Shaft &alignment for various coupling, fitting of pulleys & 

couplings, Drying of windings. 

 

04 

 

4. Induction Motor Commissioning Test  

Mechanical tests for alignment, air gap symmetry, tests for bearings, 

vibrations & balancing. Electrical Tests - Insulation test, earth resistance, 
06 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media-projector, blackboard, 

OHP etc.  

¶ 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. 

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

Students Learning Outcomes: 

1. To know commissioning of electrical equipment. 

2. To know installation of electrical equipment. 

3. To testing of electrical equipment. 

4. To understand the various types of electrical equipment. 

Text book: 

1. Testing & Commissioning of electrical equipment by S. Rao: Khanna Publishers. 

High voltage test, starting up failure to speed up to take the load type of test, 

routine test, factory test and site tests (in accordance with ISI code). Specific 

Tests : Performance & temperature rise tests, stray load losses, shaft elements 

& special duty capability. Maintenance Schedule. 

 Total 24 

 Section - II   

5. Synchronous Machines  

Specifications as per BIS standards. Installation: Physical inspection, Rating 

nameplate details, Foundation details, 

Alignments, Excitation systems, Cooling & control gear, drying out. 

Commissioning Tests: Insulation, Resistance measurement of armature & 

field wings, Wave from & telephone interference factors, Line charging 

capacity. 

07 

6. Synchronous Machines Performance Tests 

Various tests IP estimate the performance for generator & motor operations 

slip maximum lagging currents, Maximum reluctance power tests, Sudden 

short circuit tests, transient & sub transient parameters, measurements of 

sequence impedances, capacitive reactance, Separation of losses, temperature 

rise tests, and Retardation test. Factory Tests - Gap length, magnetic 

eccentricity balancing vibration, bearing performance.  

09 

7. Switchgear & Protective Devices 

Standards, types, Specification, Installation, Commissioning tests, 

Maintenance schedule, Type & routine tests.  
05 

 Total 21 



 
 

Reference Books: 

1. Preventive Maintenance of Electrical Apparatus by 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 

Á http://www.bhel.com/dynamic_files/tender_files/pdf/pricebid_gvkgoindwal_803.pdf 

Á http://www.epic-edu.com/brochures/2181.pdf 

Á http://spwb.state.nv.us/PDFs/electrical-systems-commissioning.pdf. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.bhel.com/dynamic_files/tender_files/pdf/PRICEBID_GVK%20GOINDWAL_803.pdf
http://www.epic-edu.com/brochures/2181.pdf


 
 

Course Title High Voltage Engineering  

Course Code EL903 

Course Credit 

Lecture : 04 

Practical : 01 

Tutorial : 00 

Total  : 05 

Course Objective 

The main objective is to know the fundamental requirement and design of high-voltage 

equipments, to provide an understanding of high-voltage phenomena, and to present the basic 

concept of high voltage insulation and its testing. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & Details 

Hours 

Allotted 

 Section - I   

1. 

 
Introduction  

Introduction to High Voltage technology, advantages of transmitting electrical 

power at high voltages, need for generating high voltages. Important 

applications of high voltage. 

02 

2. Breakdown in gases  

Classification of HV insulating media, Properties of important HV insulating 

media. Gaseous dielectrics: Ionizations: primary and secondary ionization 

processes. Criteria for gaseous insulation breakdown based on Townsendôs 

theory, Limitations of Townsendôs theory. Streamerôs theory breakdown in 

non-uniform fields. Corona discharges. Paschenôs law and its significance. 

Time lags of Breakdown. 

08 

3. Breakdown in Solid & liquid  

Introduction to mechanism of breakdown in solids, electromechanical 

breakdown, treeing & tracking breakdown and thermal breakdown. 

Introduction to mechanism of breakdown in liquids, suspended solid particle 

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. HV 

DC- voltage doubler circuit, cock croft- Walton type high voltage DC set, 

Generation of high ac voltage , Need for cascade connection and working of 

transformers units connected in cascade, Impulse Voltage generation: Impulse 

voltage, basic impulse circuit, Markôs multistage impulse generator. tripping 

08 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, blackboard, OHP etc.  

¶ 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. 

¶ Surprise tests/Quizzes/Seminar/will conducted. 

and control of impulse generators. 

 Total 26 

 Section - II   

5. Measurement of high voltages 
Electrostatic voltmeter-principle, construction and limitation. Generating 

voltmeter- Principle, construction. Series resistance micro ammeter for HV 

DC measurements. Standard sphere gap measurements of HV AC, HV DC, 

and impulse voltages; Factors affecting the measurements. Potential dividers-

resistance dividers capacitance dividers mixed RC potential dividers. Surge 

current measurement. 

07 

6. Overvoltage, testing procedures and insulation coordination  

The lightning mechanism, energy in lightning, nature of danger ï simulated 

lightning surges for testing - switching surge test voltage characteristics - 

laboratory high-voltage testing procedures and statistical treatment of results, 

examples - insulation coordination, insulation level, statistical approach to 

insulation coordination, correlation between insulation and protection levels - 

modern power systems protection devices. 

07 

7. Non-Destructive Testing 

Measurement of direct current resistivity, measurement of dielectric constant 

and loss factor, partial discharge measurements. High Voltage Testing: 

Testing of Insulators and Bushings, testing of Isolators and Circuit Breakers, 

testing of Cables, testing of Transformers, testing of Surge Arresters, leakage 

current monitoring test of Surge Arrester.    

07 

8. High voltage tests on electrical apparatus 
Testing of insulators and bushings - testing of isolators and circuit breakers 

testing of cables - testing of transformers - testing of surge diverters radio 

interference measurements - design, planning and layout of high-voltage 

laboratory. 

02 

 Total 23 



 
 

Students Learning Outcomes: 

1)   To know why we 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 voltages,  

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 fundamentals by Kuffel and W.S. Zaengl: Pergamon 

Press. 

2. High Voltage Engineering by M. S. Naidu and V. Kamaraju: Tata Mc-Graw 

Reference Books: 

1.High Voltage Engineering by Wadhwa C.L:third edition, New Age publishers, New   Delhi, 

2010. 

2. An Introduction to High Voltage Engineering by Subir Ray: Prentice Hall of India.  

3.High Voltage Engineering, Problems and Solutions by Rakosh Das Begamudre: NewAge 

International Publishers, New Delhi, 2010. 

4.High Voltage Test Techniques by Dieter Kind, Kurt Feser: Reed educational and 

   professional publishing ltd. (Indian edition), New Delhi-2001 

Additional Resources 

Á Electrical Insulation Magazine, IEEE  (Volume:29 ,  Issue: 3 ) 

 

 

 

 

 

 

 

 

 

http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=57
http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=6507404


 
 

 

 

Course Title Advance Processors 

Course Code EL904 

Course Credit 

Theory             : 04 

Practical : 01   

Tutorial : 00 

Credits             : 05 

Course Objective 

The primary objective of this course is to introduce students to various advanced processors of 

8086 family and assembly language programming for 8086. The course also introduces students to 

architecture and memory segmentation overview of 80286, 80386 and 80486 microprocessors and 

gives technical overview of the Pentium architecture, concept of RISC/CISC, SUN SPARC 

architecture. 

Detailed Syllabus 

Sr. 

No. 
Name of chapter & details 

Hours 

Allotted 

Section ï I  

1 

 

Computers, Microcomputers and Microprocessors ï An Introduction  

Microprocessor Evolution and Types, Introduction to 16-bit microprocessors, 

8086 architecture, Segments, Flags  
4 

2 The Processors: 8086/8088 ï Architectures, Pin Diagrams and Timing 

Diagrams  
Signal (pin) description of 8086, Minimum mode 8086 system and timings, 

maximum mode 8086 system and timings 

6 

3 8086 Instruction Descriptions and Assembler Directives 
Instruction Description, Assembler Directives,  Addressing modes 6 

4 The Art of Assembly Language Programming with 8086 

A few machine level Programs, Programming with and assembler, assembly 

language example programs. 
6 



 
 

Instructional Method and Pedagogy: 

¶ Lectures will be conducted with the aid of multi-media projector, black board, OHP etc.  

¶ 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. 

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

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

appreciation for the concepts being taught in lectures. 

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

5 String, Procedures and Macros 
The 8086 String Instructions, writing and using Procedure, Writing and Using 

Assembler Macros 
4 

 Total 
26 

 

Section ï II  

6 80286 ï A Microprocessor with Memory Management & Protection 

Salient Features, Internal Architecture, Signal Descriptions, Real Addressing 

Mode, Protected Virtual Address Mode, Privilege, Protection, Task Switch 

Operation 

6 

7 80386 and 80486 ï The 32-Bit Processors 

Salient Features of 80386, Architecture and Signal Description of 80386, 

Register Organization of 80386, Data Types of 80386, Real Address Mode of 

80386, Protected Mode of 80386, Segmentation, Paging, Virtual 8086 mode, 

The CPU with numeric coprocessor - 80486 

10 

8 Recent Advances in Microprocessor Architectures 

Salient Features of Pentium,  System Architecture, Pentium MMX, Pentium 

Pro Processor,  Hyper-Threading Technology, Core 2 Duo processor features, 

Core 2 Duo architecture 

6 

9 RISC Architecture ï An Overview 

Introduction, Hybrid Architecture ï RISC and CISC Convergence, 

Advantages of RISC Processors, Basic Features of RISC Processors, 

Architecture Some RISC Processor ï SUN SPARC 

4 

 Total 
26 



 
 

Students Learning Outcomes: 

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

¶ Solve binary math operations using the microprocessor. 

¶ Demonstrate programming proficiency using the various addressing modes and data 

transfer instructions. 

¶ Program using the capabilities of the stack, the program counter, and the status register 

and show how these are used to execute a machine code program. 

¶ Apply knowledge of the microprocessorôs internal registers and operations by use of a PC 

based simulator. 

¶ Write an assembly programs and provide solutions to real-world to control problems such 

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 Techniques: James Turley, TMH 

2. Advance Microprocessor ï Deniel Tabak, TMH 

3. The 8086 Microprocessor, Kenneth Ayala, Cengage Learning 

4. The 8088 and 8086 Microprocessors, Triebel & Singh, Pearson Education 

5. IBM PC Assembly Langauge & Programming, Peter Abel, PHI 

6. The Intel Microprocessors (Eight Editions): Barry B. Brey, Pearson (Prentice Hall). 

 

 

 

 

 

 


