
 

 

 

 

BACHELOR OF ENGINEERING  

Electrical & Electronics  Engineering   ( EX)  

Sem - I  to VIII  

                                

                                  2017  

 



PROGRAM OBJECTIVES  

The objectives of the undergraduate program are to provide students an excellent academic 

experience and to equip graduates with the ability to solve a broad range of problems in our rapidly 

changing technological, economic and social environment. To this end, the Faculty is committed to 

educate graduates who have: 

1. a strong foundation and knowledge in engineering fundamentals with a capacity to know 

how, when and where to use the knowledge in specific ways; 

2. an ability to identify, formulate, analyze and solve engineering problems and a capacity to 

integrate material from more than one subject and to apply appropriate engineering 

principles to arrive at correct and effective solutions; 

3. a comprehensive knowledge in the fundamentals of engineering practice, including an 

ability to use analytical techniques, experimental and laboratory skills and modern 

engineering simulation and design software tools; 

4. a broad knowledge of the principles and skills in engineering design, development and 

management in global, cultural and business contexts; 

5. a multidisciplinary view with an ability to work effectively as members of teams, composed 

of individuals from different disciplines and different professional cultures; 

6. strong oral and written communication skills with a capacity to produce effective technical 

documents and to use current communication techniques and tools; 

7. a culture of life-long learning with a capacity to engage in continuous self-improvement, 

personal enrichment and professional development; and 

8. a broad sense of social, ethical and professional responsibility with a capacity to 

demonstrate an understanding and appreciation of the human dimension of technology and 

its impact on mankind. 

 

PROGRAM OUTCOMES:  

1. Prepare students for careers in industry, academia, and government organizations by fostering 

in them the technical capabilities pertinent to Electrical & Electronics and allied engineering 

and interpersonal skills necessary to succeeding in their fields, as well as the foundation for 

lifelong learning. 

2. Lead the way in Electrical & Electronics engineering based research and other scholarly 

activities. 

3. Provide technical knowledge, leadership, guidance, and support to industry, the government 

establishments, and the general public 

 

PROGRAM SPECIFIC OBJECTIVES:  
1. To provide students with the knowledge of Basic Sciences in general and Electrical and 

electronics Engineering in particular so as to acquire the necessary skills for analysis and 

synthesis of problems in generation, transmission and distribution. 

2. To provide technical knowledge and skills to identify, comprehend and solve complex tasks in 

industry and research and inspire the students to become future researchers / scientists with 

innovative ideas 

3. Work in a team using technical knowhow, common tools and environments to achieve project 

objectives 

4. Engage in lifelong learning, career enhancement and adapt to changing professional and 

societal needs. 

5. To train the students in basic human and technical communication skills so that they may be 

both good team-members, leaders and responsible citizen. 

 



PROGRAM SPECIFIC OUTCOMES:  

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems.  

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of mathematics, 

natural sciences, and engineering sciences 

3. Design/development of solutions: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations. 

4. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to oneôs own work, as a member and 

leader in a team, to manage projects and in multidisciplinary environments. 

5. Individual and team work : Function effectively as an individual, and as a member or leader 

in diverse teams, and in multidisciplinary settings. 

6. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and write 

effective reports and design documentation, make effective presentations, and give and receive 

clear instructions. 

7. The engineer and society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to 

the professional engineering practice. 

8. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and IT tools including prediction and modeling to complex engineering activities 

with an understanding of the limitations 

9. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and need 

for sustainable development. 

10. Life-long learning: Recognize the need for, and have the preparation and ability to engage in 

independent and life-long learning in the broadest context of technological change. 

 

Credit Based Grading System 

Grade % Marks range (based on 

absolute marks system) 

Grade Point Description of performance 

A+ 91-100 10 Outstanding 

A 81-90 9 Excellent 

B+ 71-80 8 Very Good 

B 61-70 7 Good 

C+ 51-60 6 Average 

C 41-50 5 Satisfactory 

D 31-40 4 Marginal 

F 30 & below 0 Fail 

I  0 Incomplete. 

W  0 Withdrawal 



 

The Semester Grade Points Average (SGPA) and Cumulative Grade Point Average (CGPA) shall be 

calculated as under: 

                                                                                                     
       SGPA = __________       

                                                                                                     
Where Ci  is the number of credits offered in the ith subject of a Semester for which SGPA is to be 

calculated, Pi is the corresponding grade point earned I the ith subject, where i = 1,2,één, are the 

number of subjects in that semester. 

       

                                                                                                
       CGPA = __________       

                                                                                                 
here NCj is the number of total credits offered in the jth semester, SGj is the SGPA earned in the jth 

semester, where j = 1,2éém, are the number of semesters in that course. 

 

 

 

 

 

 

Equivalence of CGPA to division will be on following basis 

 

CGPA Score Divisions 

7.5  CGPA First Division With Honours 

6.5 CGPA < 7.5 First Division 

5.0 CGPA < 6.5 II Division 

CGPA<5.0 Fail 

 

The conversion from grade to an equivalent percentage in a given academic program shall be 

according to the following formula applicable. 

    

   Percentage marks scored = CGPA Obtained  x  100 

                        10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

AISECT UNIVERSITY, Bhopal, (M.P.)  

Scheme of Examination 

Department: Mathematics 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theory Practi

cal 
Major Minor Sessi

onal. 

End 

Sem 

Lab 

Work 

TBMA-

101 

Mathematics -I 4(3-1-0) 50 20 30 - - 100 3 hr - 

 

COURSE OBJECTIVE: 

The objective of this foundational course is to review mathematical concepts already learnt in 

higher secondary. This course will also introduce fundamentals of mathematical functions, 

derivatives and aspects of calculus to students. 

 

Syllabus 

UNIT-I 

Recapitulation of Mathematics: Basics of Differentiation, Rolleôs and Lagranges Theorem, Tangents 

and Normals, Indefinite Integral (Substitution, Integration using Trigonometric Identity & 

Integration by Parts & Definite Integral). 

 

UNIT-II  

Ordinary Derivatives & Applications: Expansion of functions by Maclaurinôs & Taylorôs Theorem 

(One Variable), Maxima and Minima of functions of two variables, Curvature (Radius, Center & 

Circle of Curvature for Cartesian Coordinates), Curve Tracing. 

 

UNIT-III  

Partial Derivatives & Applications: Definition, Eulerôs Theorem for Homogeneous Functions, 

Differentiation of Implicit Functions, Total Differential Coefficient, Transformations of Independent 

Variables, Jacobians, Approximation of Errors. 

 

UNIT-IV 

Integral Calculus: Definite Integrals as a Limit of Sum, Application in Summation of series, Beta 

and Gamma functions (Definitions, Relation between Beta and Gamma functions, Duplication 

formula, Applications of Beta & Gama Functions). 

 

 

 

UNIT-V 

Applications of Integral Calculus: Multiple Integral (Double & Triple Integrals), Change of 

Variables, Change the Order of Integration, Applications of Multiple Integral in Area, Volume, 

Surfaces & Volume of Solid of Revolution about X-Axis & Y-Axis. 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth understanding 

and Knowledge of the concepts and principles of concepts of introduce fundamentals of 



mathematical functions of electrical and non electrical viz., derivatives and aspects of calculus to 

students. 

 

 

References: 

 

Michael Greenberg, Advanced Engineering Mathematics, Second Edition, Pearson Education, 2002 

(Indian Edition). 

B.V. Rammana, Higher Engineering Mathematics, Tata McGraw Hill Publishing Company, 2007. 

Potter, Goldberg & Edward, Advanced Engineering Mathematics, Oxford University Press. 

S. S. Shastry, Engineering Mathematics, PHI Learning 

C.B. Gupta, Engineering Mathematics I & II, McGraw Hill India, 2015 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chairman                                          Dean  

(Board of studies)                           (Faculty)                          (Registrar) 

Seal  

 

AISECT UNIVERSITY, Bhopal, (M.P.)  

Scheme of Examination 

Department:  Physics 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theory Practi

cal 
Major Minor Sessi

onal. 

End 

Sem 

Lab 

Work 

TBPH-

101 

Physics 4(2-1-1) 50 20 30 25 25 150 3 hr 2hr 

 

COURSE OBJECTIVE: 

The primary objective of the course is to introduce operation principles of Physics related Elasto-

dynamics,Lasers, Fibre Optics , Quantum Mechanics knowledge in Optics and Nuclear Physics 

Introduction and definition of reliability. 

 

Syllabus 

 

UNIT-I 



Elasto-dynamics: Simple Harmonic Motion, Electric Flux, displacement vector, Columb law, 

Gradient, Divergence, Curl, Gauss Theorem, Stokes theorem, Gauss law in dielectrics, Maxwellôs 

equation: Integral & Differential form in free space, isotropic dielectric medium. 

 

Lasers: Properties of lasers, types of lasers, derivation of Einstein A & B Coefficients, Working He-

Ne and Ruby lasers. 

 

UNIT-II  

Fibre Optics: Light guidance through optical fibre, types of fibre, numerical aperture, V-Number, 

Fibre dispersion (through ray theory in step index fibre), block diagram of fibre optic 

communication system. 

 

 

UNIT-III  

Quantum Mechanics: Black body radiation, ultraviolet catastrophe, Crompton effect, plates theory 

of radiation, phase and group velocity, particle in a box, uncertainty principle, well-behaved wave 

equation, Schrodinger equation, application to particle in a box. 

 

UNIT-IV 

Optics: Interference, division of amplitude & division of wave front, youngôs double slit 

experiment, thin film interference, Newton Ring Experiment. Diffraction: Difference between 

interference and diffraction, types of diffraction, single slit, double slit & n-slit diffraction, 

Resolving power of grating. 

 

UNIT-V 

Semiconductors: Crystalline and Amorphous solids, Band theory of solids, mobility and carrier 

concentrations, properties of P-N junction, Energy brands, hall effect, VI characteristics of 

photodiode, zener diode and photovoltaic cell 

 

Nuclear Physics: Nuclear composition, mass defect, binding energy, nuclear force, liquid drop 

model, elementary idea about nuclear fission and fusion. 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth understanding 

and Knowledge of Physics related Elasto-dynamics,Lasers, Fibre Optics , Quantum Mechanics 

knowledge in Optics and Nuclear Physics Introduction and definition of reliability. 

 

LIST OF EXPERIMENTS: 

Experiments as suggested by the course coordinator. 

 

REFERENCES 

 

A Bezier, Concepts of Modern Physics, McGraw Hills 

Ghatak, Optics, McGraw Hills 

 

 

 

 

 

 



 

Chairman                                        Dean  

(Board of studies)                         (Faculty)                                (Registrar) 

            Seal 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AISECT UNIVERSITY, Bhopal, (M.P.)  

Scheme of Examination 

Department: English 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theory Practi

cal 
Major Minor Sessi

onal. 

End 

Sem 

Lab 

Work 

TBEN-

101 

English 4(3-0-1) 50 20 30 25 25 150 3 hr 2hr 

 

COURSE OBJECTIVE: 

  

The objective of this foundational course is to develop the second language learnersô ability to use 

the four fundamental language skills ï listening, speaking, writing and reading. The objective of 

this laboratory is to practice English phonetics through audio & visual aids and computer software. 

It intends to enable student to speak English correctly with confidence. 

 

Syllabus 



UNIT-I 

Grammar ï Applied Grammar and usage, Parts of Speech, Articles, Tenses, Subject-Verb 

Agreement, Prepositions, Active and Passive Voice, Reported Speech: Direct and Indirect, Sentence 

Structure, Punctuations. 

 

UNIT-II  

Vocabulary Development ï Using Dictionaries and Thesaurus, Synonyms, Antonyms, 

Homophones, One Word Substitution, Affixation: Prefixes & Suffixes, Derivation from root words, 

Jargon, Scientific Jargon. 

 

UNIT-III  

Developing Reading Skills ï Reading Comprehension, Process, Active & Passive Reading, Reading 

Speed Strategies, Benefits of effective reading, note-making, note- taking, Reading comprehension 

of technical material and SQ3R reading technique. 

 

UNIT-IV 

Developing Writing Skills ï Planning, Drafting & Editing, Writing with style, right-words selection, 

writing effective sentences, developing logical paragraphs, art of condensation, précis, essay, 

technical definition and technical description. 

 

UNIT-V 

Business Correspondence ï Business Letters, Parts & Layouts of Business Letters, Writing Resume/ 

Application Calling/ Sending Quotations/ Orders/ Complaints and E-mails. 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth understanding 

and Knowledge of language learnersô ability to use the four fundamental language skills ï listening, 

speaking, writing and reading. The objective of this laboratory is to practice English phonetics 

through audio & visual aids and computer software. It intends to enable student to speak English 

correctly with confidence. 

 

Topics for the Laboratory: 

 

Basic Grammar & Vocabulary Practice (Synonyms, Antonyms, Analogies, Sentence Completion, 

Correctly Spelt Words, Idioms, Proverbs, Common Errors.  

Phonetic Symbols, Pronunciations  

Listening Skills ï Including Listening Comprehension  

Extempore and JAM (Just a Minute Session)  

Role Play ï I  

Role play ï II  

Body Language  

Debate  

Oral Presentation ï Preparation & Delivery using Audio ï Visual Aids with stress on body language 

and voice modulations. (Topics to be selected by the Instructor)  

REFERENCES 

1. A.J. Thomson and A.V. Martinet, A Practical English Grammar, Oxford IBH  

2. Pub Sanjay Kumarm Pushp Lata, English for Effective Communication, Oxford 

 

 

 



 

Chairman                                          Dean  

(Board of studies)                           (Faculty)                          (Registrar) 

Seal  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AISECT UNIVERSITY, Bhopal, (M.P.)  

Scheme of Examination 

Department: Civil Engineering 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theory Practi

cal 
Major Minor Sessi

onal. 

End 

Sem 

Lab 

Work 

TBCE-

101 

Engineering 

Mechanics 

4(2-1-1) 50 20 30 25 25 150 3 hr 2hr 

 

   COURSE OBJECTIVE: 

To familiarize with different branches of mechanics  

To familiarize with Static equilibrium of particles  

To familiarize with Properties of surfaces and volumes.  

To familiarize with fundamental concepts of dynamics  

 

         Syllabus 

 UNIT-I 

Coplanar Concurrent Forces: Introduction to Engineering Mechanics: What is Engineering 



Mechanics? Classification of Engineering Mechanics, Statistics, Dynamics, Kinematics, Kinetics 

etc. Fundamental Laws of Mechanics. 

 

UNIT-II  

Resolution and Composition of Forces: Force, Pressure and Stress, Free Body Diagram , 

BowôsNotation, Characteristics and Effects of a Force, System of Forces, Resolution of a Force, 

Composition of Forces, Resultant / Equilibrant Force, Law of Parallelogram of Forces, Law of 

Triangle of Forces, Polygon Law of Forces, Lamiôs Theorem, Equilibrium of a Body Under Two / 

Three/More Than Three Forces. Law of Superposition of Forces. 

 

UNIT-III  

Coplanar Non Concurrent Forces: Moment of a Force, Principle of Moments/ Varignonôs Theorem, 

Parallel Forces : Resultant of Parallel Forces, Couple: Moment of a Couple, Resolution of Force 

into a Couple. Coplanar Non Concurrent Forces: Resultant of Coplanar, Non Con-Current Forces. 

 

 

 

UNIT-IV 

Beams: Types of Beams: Simply Supported Beam, Overhanging Beam, Cantilever Beam. Types of 

Supports of a Beam or Frame: Roller, Hinged and Fixed Supports. Load on the Beam or Frame: 

Different Types of Loading. Support Reaction of a Beam or Frame: Analytical Method. Truss 

Analysis: Method of Joints & Sections. 

 

UNIT-V 

Centroid and Centre of Gravity: Centroid, Centre of Gravity, Determination of Centroid of Simple 

Figures, Centroid of Composite Sections. Centre of Gravity of Solid Bodies. Area Moment of 

Inertia: Basic Concept of Inertia, Definition of Moment of Inertia, Theorems of Moment of Inertia, 

Radius of Gyration, Polar Moment of Inertia of Standard Sections, Moment of Inertia of Composite 

Section, Principal Moment of Inertia , Mass Moment of Inertia. 

 

Introduction to Dynamics: Overview of Dynamics, Basic Concepts and Terms Used in Dynamics, 

Motion,Types of Motion, Newtonôs Laws of Motion, Newtonôs Law of Gravitation. 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth understanding 

and Knowledge of Coplanar Concurrent Forces, Resolution and Composition of Forces, Coplanar 

Non Concurrent Forces, Beams and Introduction and  definition of reliability. 

 

LIST OF EXPERIMENTS 

As per suggested by the course coordinator. 

 

REFERENCES 

1.KL Kumar, Engineering Mechanics, Tata McGraw- Hill Education. 

2. Ferdinand.P. Beer. E, Russell Johnston Jr., David Mazurek, Philip J Cornwell, ñVector      

Mechanics for Engineers: Statics and Dynamicsò McGraw - Hill  

3. Timoshenko, and Young, ñEngineering Mechanicsò, Tata Mc-Graw Hill. 

4. P.N. Chanchandramouli, Engineering Mechanics, PHI Learning  Private Limited. 

 

        

 



 

Chairman                                          Dean  

(Board of studies)                           (Faculty)                          (Registrar) 

Seal  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AISECT UNIVERSITY, Bhopal, (M.P.)  

Scheme of Examination 

Department: Mechanical Engineering  

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theory Practi

cal 
Major Minor Sessi

onal. 

End 

Sem 

Lab 

Work 

TBME-

102 

Engineering 

Graphics 

4(2-0-2) 50 20 30 25 25 150 3 hr 2hr 

 

COURSE OBJECTIVE: 

 

To familiarize with the construction of geometrical figures.  

To familiarize with the projection of 1D, 2D and 3D elements . 

To familiarize with the sectioning of solids and development of surfaces.  

To familiarize with the Preparation and interpretation of building drawing . 

 

Syllabus 

UNIT-I 



Projections of Points, Straight Lines and Planes: Types and use of Lines, Lettering & Dimensioning, 

Various types of projection System, Projection of Points in different quadrants, projections of lines 

and planes for parallel, perpendicular & inclined to horizontal and vertical reference planes. 

 

Projections Solids and Development of Surfaces: Cylinder, Cone, Pyramid, & Sphere with axes 

parallel, perpendicular & inclined to both reference planes. UNIT-II  

Development of surfaces of various solids. Sections of Solids Section planes, Sectional views, True 

shape of Sections for Prism, Cylinder, Pyramid, and Cone & Sphere. Orthographic Projections of 

Simple objects and Machine Components like Bolts and Screw. 

 

 

 

UNIT-III  

Isometric projections: Isometric scales, isometric views of Simple objects. 

 

UNIT-IV 

Introduction to computer-aided drafting (CAD): Cartesian and Polar Co-ordinate system, Absolute 

and Relative Co-ordinates systems; Basic drawing commands: Line, Point, Rectangle, Polygon, 

Circle, Arc, Ellipse, Polyline; Basic editing Commands: Basic Object Selection Methods, Window 

and Crossing Window, Erase, Move, Copy, Offset, Fillet, Chamfer, Trim, Extend, Mirror. Display 

Commands: Zoom, Pan, Redraw, and Regenerate; Simple dimensioning and text, Simple exercises. 

 

UNIT-V 

Solid modelling: Basics of 2-D solid modeling. 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth understanding 

and Knowledge of Projections of Points, Straight Lines and Planes, Projections Solids and 

Development of Surfaces, Isometric projections, Introduction to computer-aided drafting and Solid 

modeling.  

 

LIST OF EXPERIMENTS 

 

Drawing for topics covered in the theory as suggested by the course coordinator. 

 

REFERENCES 

 

N.D. Bhatt and V.M.Panchal, Engineering Drawing Plane and Solid Geometry, Charotar Publishing 

House. 

James leach, AutoCAD 2015 Instructor, SDC Publications. 

 

 

 

 

 

 

 

 

 

 



 

 

 

Chairman                                          Dean  

(Board of studies)                           (Faculty)                          (Registrar) 

Seal  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AISECT UNIVERSITY, Bhopal, (M.P.)  

Scheme of Examination 

Department: Chemistry 

 

Subject 

Code 

 

Subject Name 

Cred

its 

Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo 

ry 

Practi 

cal 
Majo

r 

Minor Sessi 

onal. 

End 

Sem 

Lab 

Work 

TTBCH-

1102 

ENVIRONMENT & 

SUSTAINABILITY  

2  

(1-0-

1)* 

- - 50 - 50 100  - 

COURSE OBJECTIVE: 

This course introduces students to environment concerns. Students are expected to learn about 

environment, factors affecting it, environmental sustainability and its protection through lectures, 

presentations, documentaries and field visits. 

 

SYLLABUS 

TBCS-102 : ENVIRONMENT & SUSTAINABILITY 

UNIT-1 

Definition, Scope & Importance, Need For Public Awareness- Environment definition, Eco system - 



Balanced ecosystem, Human activities - Food, Shelter, Economic and social Security. Effects or 

human activities on environment Agriculture, Housing, Industry, Mining and Transportation 

activities, Basics of Environmental Impact Assessment. Sustainable Development. 

 

UNIT-II  

Natural ResourcesÅ-Water Resources- Availability and Quality aspects. Water borne diseases, Water 

Induced diseases, Fluoride problem in drinking water. Mineral Resources, Forest Wealth, Material 

cycles- Carbon, Nitrogen and Sulphur Cycles. Energy - Different types of energy, Electromagnetic 

radiation. Conventional and Non-Conventional sources - Hydro Electric, Fossil Fuel based, 

Nuclear, Solar, Biomass and Bio.gas. Hydrogen as an alternative future source of Energy. 

 

UNIT-Ill  

 Environmental Pollution and their effects. Water pollution, Land pollution. Noise pollution, Public 

Health aspects, Air Pollution, Solid waste management, e-waste management Current 

Environmental Issues of Importance: Population Growth, Climate Change and Global warming- 

Effects, Urbanization, Automobile pollution. Acid Rain Ozone Layer depletion, Animal Husbandry, 

 

 

 

 

 

UNIT-IV 

 Environmental Protection- Role of Government, Legal aspects, initiatives by Non-governmental 

organizations (NGO), Environmental Education, Women Education,  

 

UNIT-V 

Introduction of Solar, Installation of PV Solar & application 

 

UNIT-VI : GST -Introduction of GST, Case study of GST 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth understanding 

and Knowledge of Definition, Scope & Importance, Environmental Pollution and their effects, 

Natural Resources, Students are expected to learn about environment, factors affecting it, 

environmental sustainability and its protection through lectures, presentations, documentaries and 

field visits. 

 

Text Books 

 

1. Environmental Studies -Benny Joseph- Tata McgrawHiU-2005 

2.Environmental Studies- Dr. D.L. Manjunath, Pearson Education-2006. 

3.Envlronmental studies - R, Rajagopalan -Oxford Publication ï 2005. 

4.Text book of Environmental Science & Technology- M. Anji Reddy- US Publication . 

 

Reference Books 

 

l. Principles of Environmental Science and Engineering -P. Venugoplan Rao, Prenitlce Hall of India. 

2 .Environmental Science and Engineering- Meenakshi, Prentice Hall India 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chairman                                          Dean  

(Board of studies)                           (Faculty)                          (Registrar) 

Seal  

 

 

 

 

 

 

 

 

 

 

 

AISECT UNIVERSITY, Bhopal, (M.P.)  

Scheme of Examination 

            Department: Electrical & Electronics Engineering  

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theor

y 

Practi

cal 
Major Minor Sessi

onal. 

End 

Sem 

Lab 

Work 

TBEX-

101 

Introduction to 

Electrical 

Engineering.* 

2 

(0-2-0)* 

- - - - 100 100 - 3hr 

 

COURSE OBJECTIVE: 

This subject has been introduced for the undergraduate students of B.E. Electrical Engineering as an 

introductory minor course giving a broad spectrum of the prevalent technologies, carrier 

opportunities and prospects in the area of academics, industries and research and development in 

leading organizations. 

Syllabus 

UNIT-I 

An   overview   of   Electrical   Engineering,   Generation,   Transmission   and   Distribution, 



Distributed generation, National Power Grids, Smart Grid 

 

UNIT-II  

Various  electrical  equipments  viz  Transformer,  Induction  motor,  synchronous  machine, Circuit 

Breakers etc, Relays, substation components, Product specification, application 

 

UNIT-III  

Leading  manufacturers  of  Electrical  equipments  and  components,  Electrical  Engineering 

research organization, PSUs and utilities 

UNIT-IV 

General  Introduction  to  Power  Electronics,  Power  System,  Electrical  Machines,  Control 

System, Automation 

UNIT-V 

Role of Electrical Engineer in Industry, R&D, Electrical Utilities, Placement scenario, future trends. 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth understanding 

and Knowledge of overview   of   Electrical   Engineering, Leading  manufacturers  of  Electrical  

equipments  and  components, industries and research and development in leading organizations. 

REFERENCES: 

 

1. D.P. Kothari & I.J. Nagrath, Basic Electrical Engineering.  

2. Tata McGraw Hill, latest edition. 

3. M.S. Sukhija, T. K. Nagsarkar, Basic Electrical and electronics engineering,Oxford University 

press,2012 

  Chairman                                             Dean  

   (Board of studies)                              (Faculty)                                 (Registrar) 

   Seal  

AISECT UNIVERSITY, Bhopal, (M.P.)  

Scheme of Examination 

         Department: English 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theory Pract

ical 
Major Minor Sess

iona

l. 

End 

Sem 

Lab 

Work 

TBEN-

102 

Communication.* 2 

(0-2-0)* 

- - - - 100 100 - 3hr 

   

       COURSE OBJECTIVE: 

       The objective of this course is to help students to acquire reading and writing skills in a  self- 

learning mode.  

Syllabus 

 

Å Students are advised to read at least 3 books (novels, short stories, poems) written in English by 

authors of Indian origin. 

Å Genres may range from Art, Culture, Business, Classics, Psychology, Travel, Science, Sports and 



Poetry leaving aside all other genres. 

Å Students are expected to read actively and critically. 

Å Each student will have to make a separate choice of books depending upon his/ her interest at the 

time of course-registration in consultation with the course coordinator. 

Å Course Coordinator while recommending a book must ensure the bookôs level to be at least above 

10th standard. 

Å The set of books must contain at least one book covering following themes: 

a. Biography or Autobiography of any of the eminent Indian in the field of science, technology, 

engineering and sports 

OR 

b. Books by Indian Industrialists/ Innovators in the areas of science, technology and engineering 

Å Any book(s) that is objectionable or is banned by the Government of Madhya Pradesh for any 

reasons whatsoever will not be permitted for the course. 

Å One book is expected to be read in a period of not more than 20 days after which students have to 

submit a hand-written review briefing the following aspects: 

i. Relevance of the book title to the content 

ii. About the main character and other characters 

iii. Setting of the book 

iv. Main Idea/ Theme of the book 

v. Write précis and make presentation in consultation with the teacher 

vi. Write 3 quotations from the book 

vii. Message of the book and the student take away 

 

REFERENCES 

1. My Experiments with Truth by Mahatma Gandhi. 

2. Wings of Fire by Dr. APJ Abdul Kalam.  

3. History of Everything by Stephen Hawkings 

4. A Passage to India by E.M. Forster. 

5. The Argumentative Indian by Amartya Sen. 

6. The Old Man and the Sea by Ernest Hemingway. 

7. Life of Pi by William Dalrymple. 

8. The Alchemist by Paulo Coehlo. 

9. The Eighth Habbit by Stephen Covey. 

10 .The Road Less Travelled by M.Scott Peck. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

Chairman                                          Dean  

(Board of studies)                           (Faculty)                          (Registrar) 

Seal  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AISECT UNIVERSITY, Bhopal, (M.P.)  

Scheme of Examination 

Department: Mathematics 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theory Practi

cal 
Major Minor Sessi

onal. 

End 

Sem 

Lab 

Work 

TBMA-

201 

Mathematics-II  4(3-1-0) 50 20 30 - - 100 3 hr - 

 

 

COURSE OBJECTIVE: 

The objective of this foundational course is to review mathematical concepts already learnt in 

higher secondary. This course deep understanding of matrix, differential equations as well as a 

strong sense of how useful the subject can be in other disciplines of learning. 

Syllabus 

UNIT-I 

Matrices & Linear Systems: Rank of a Matrix (By reducing it to Elementary Transformation, 



Echelon & Normal Forms), Solution of Simultaneous equations by Elementary Transformation 

Methods, Consistency & Inconsistency of Equations, Eigen Values & Eigen Vectors, Cayley- 

Hamilton Theorem. 

 

UNIT-II  

Ordinary Differential Equations-I: First-order differential equations (Separable, Exact, 

Homogeneous, Linear), Linear differential Equations with constant coefficients. 

 

UNIT-III  

Ordinary Differential Equations-II: Homogeneous linear differential equations, Simultaneous linear 

differential equations. Second-Order Linear Differential Equations with Variable Coefficients: 

Solution by Method of Undetermined Coefficients, ByS Known Integral, Removal of First 

Derivative, Change of Independent Variable and Variation of Parameters. 

 

 

UNIT-IV 

Partial Differential Equations-I: Definition, Formulation, Solution of PDE ( By Direct Integration 

Method & Lagranges Method), Non-Linear Partial Differential Equation of First order {Standard I, 

II, III & IV), Charpitôs General Method of Solution Partial Differential equations. 

 

UNIT-V 

Partial Differential Equations-II: Partial Differential Equations with Constant Coefficients (Second 

and Higher Orders Homogeneous and Non- Homogeneous equations), Partial differential Equations 

Reducible to equations with constant coefficients, The Method of Separation of Variables. 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth understanding 

and Knowledge of review mathematical concepts already learnt in higher secondary. This course 

deep understanding of matrix, differential equations as well as a strong sense of how useful the 

subject can be in other disciplines of learning. 

REFERENCES: 

 

Dean G. Duffy, Advanced Engineering Mathematics with MATLAB, CRC Press, 2013. 

E.Kreyszig,Advanced Engineering Mathematics, John Wiley & Sons Inc. 

Michael Greenberg, Advanced Engineering Mathematics, Second Edition, Pearson Education, 2002 

(Indian Edition). 

B.V. Rammana,  Higher Engineering Mathematics, Tata McGraw Hill Publishing 

Company,2007.Shanti Narayan, A Course of Mathematical Analysis. S.Chand & Co.Delhi. 

Marwaha, Introduction to Linear Algebra, PHI Learning. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Chairman                                          Dean  

(Board of studies)                           (Faculty)                          (Registrar) 

Seal  

 

 

 

 

 

AISECT UNIVERSITY, Bhopal, (M.P.)  

Scheme of Examination 

Department: Chemistry 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theory Practi

cal 
Major Minor Sessi

onal. 

End 

Sem 

Lab 

Work 

TBCH-

101 

Chemistry 4(2-1-1) 50 20 30 25 25 150 3hr 2hr 

 

COURSE OBJECTIVE: 

The objective of this foundational course is to develop general familiarity and understanding with 

the following areas in chemistry: inorganic, organic, physical chemistry, electrochemistry, 

photochemistry and Thermo chemistry. The course also intended to make students work effectively 

and safely in the laboratory working environment. Last portion of curriculum addresses critical 

thinking and numerically analyzing the chemical problems. 

 

Syllabus 

UNIT-I 

Molecular Structure & Bonding: VSEPR Model, Valance-Bond Theory, Molecular Orbital Theory, 

Molecular Orbital of Polyatomic Molecules. 

Electrochemistry: Arrhenius theory of electrolytic dissociation, Transport Number, Kohlrauschôs 

Law, Solubility Product, Redox Reaction, Electrochemical & Concentration Cells. 

 

UNIT-II  

Chemical & Phase Equilibria: Phase Diagram for single component system (Water), Phase diagram 

for Binary Eutectic System (Copper-Silver), Corrosion of metals in acids, Corrosion by Oxygen, 

Corrosion by Metal Contact. 

Reaction Dynamics: Order, Molecularity, Rate Law, Methods of determining order of reaction (1st 

& 2nd Order). 

 

UNIT-III  

Polymers & Polymerization: Monomers, Polymers, their classification, thermoplastics & 

thermosetting with examples, Bio-Polymerization, Bio-Degradable Polymerization, Preparation, 

Properties & Technical Applications of PVC, PVA, Teflon, Nylon6, & Nylon6:6, Polyester, Phenol-

Formaldehyde, Urea-Formaldehyde, Natural & Synthetic Rubber, Vulcanization of Rubber. 



 

UNIT-IV 

Photochemistry: Photo-excitation of organic molecules, Jablonski Diagram, Laws of 

Photochemistry and quantum yield, some examples of photochemical reactions, chemistry of vision 

and other applications of photochemistry. 

Thermo chemistry: Fundamental concept of first law, work, heat, energy and enthalpies, relation 

between Cv & Cp. Second Law: Entropy, Free Energy, (The Helmholtz and Gibbs) and chemical 

potential. 

 

UNIT-V 

Numerical problems based on water analysis and water softening process. Determination of 

hardness by complexometry, Alkalinity and its determination and their relevant numerical problems, 

testing of lubricating oils, viscosity and viscosity index, flash & fire point, cloud & pour point, 

Aniline Point, Carbon Residue, Steam-emulsion number, Neutralization number, Saponification 

number. 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth understanding 

and Knowledge of inorganic, organic, physical chemistry, electrochemistry, photochemistry and 

Thermo chemistry. The course also intended to make students work effectively and safely in the 

laboratory working environment. Last portion of curriculum addresses critical thinking and 

numerically analyzing the chemical problems. 

 

LIST OF EXPERIMENTS 

As per suggested by the course coordinator. 

 

REFERENCES 

 

Lee, J. D, Author, Concise Inorganic Chemistry, Oxford University Press Alberty. 

R. A., Physical Chemistry, John Wiley and Sons. 

N. Krishnamurthy, P. Vallinayagam, Engineering Chemistry, PHI Learning Pvt. Ltd. Kuriacose J.C. 

and Rajaram J., Chemistry in Engineering and Technology, Tata McGraw Hill. 

 

 

 

 

 

Chairman                                                 Dean  

(Board of studies)                                  (Faculty)                        (Registrar) 

Seal  

 

 

 

 

AISECT UNIVERSITY, Bhopal, (M.P.)  

Scheme of Examination 

Department: Electrical & Electronics Engineering  

 

Subject 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 



Code Theory Practical Total Theory Practi

cal 
Major Minor Sessi

onal. 

End 

Sem 

Lab 

Work 

TBEX-

201 

Fundamentals Of  

Electrical 

Engineering 

3 

(1-1-1) 

50 20 30 25 25 150 3 hr 2hr 

 

COURSE OBJECTIVE: 

This subject has been introduced for the undergraduate students to understand and develop the 

concepts of basic electrical engineering for all the undergraduate students of different branches of 

engineering. 

       Syllabus 

UNIT-I 

D.C. Circuits: Units and dimensions, Ohmôs Law, Kirchhoffôs Law, Superposition theorem, 

Theveninôs theorem and their application for analysis of series and parallel resistive circuits excited 

by independent voltage sources, Power & Energy in such circuits. Mesh & nodal analysis, Star 

Delta circuits. 

 

UNIT-II  

1- phase AC Circuits: Generation of sinusoidal AC voltage, definition of average value, R.M.S. 

value, form factor and peak factor of AC quantity , Concept of phasor, Concept of Power factor, 

Concept of impedance and admittance, Active, reactive and apparent power, analysis of R-L, R-C, 

R-L-C series & parallel circuit 

 

UNIT-III  

3-phase AC Circuits: Necessity and advantages of three phase systems, Meaning of Phase sequence, 

balanced and unbalanced supply and loads. Relationship between line and phase values for 

balanced star and delta connections. Power in balanced & unbalanced three-phase system and their 

measurements 

 

UNIT-IV 

Magnetic Circuits: Basic definitions, magnetization characteristics of Ferro magnetic materials, self 

inductance and mutual inductance, energy in linear magnetic systems, coils connected in series, AC 

excitation in magnetic circuits, magnetic field produced by current carrying conductor, Force on a 

current carrying conductor. Induced voltage, laws of electromagnetic Induction, direction of 

induced E.M.F. Single phase transformer- general construction, working principle, e.m.f. equation, 

open circuit and short circuit test 

 

UNIT-V 

Electrical Machines: D.C. Motor & D.C. Generator, Three phase Induction motor and Synchronous 

Machines, their general construction, working principle, emf equation and applications. Types of 

losses occurring in electrical machines. 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth understanding 

and Knowledge of D.C. Circuits, 1- phase AC Circuits, Magnetic Circuits, and Electrical Machines 

develop the concepts of basic electrical engineering for all the undergraduate students of different 

branches of engineering. 

 



REFERENCES 

D.P. Kothari & I.J. Nagrath, Basic Electrical Engineering, Tata McGraw Hill, latest edition.  

S.N. Singh , Basic Electrical Engineering, P.H.I.,2013 . 

Rajendra Prasad, Fundamentals of Electrical Engineering, Prentice Hall,2014.  

M.S. Sukhija, T. K. Nagsarkar, Basic Electrical and electronics engineering, Oxford University 

press,2012. 

C.L. Wadhwa, Basic Electrical Engineering. New Age International.  

Bharti Dwivedi, Fundamentals of Electrical Engineering, Wilkey India,2013.  

Sanjeev Sharma, Basic Electrical Engineering, I.K. International . 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chairman                                                 Dean  

(Board of studies)                                  (Faculty)                        (Registrar) 

Seal  

 

 

 

 

 

 

AISECT UNIVERSITY, Bhopal, (M.P.)  

Scheme of Examination 

Department: Electronics & Communication Engineering 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theory Practi

cal 
Major Minor Sessi

onal. 

End 

Sem 

Lab 

Work 

TBEC-

101 

Fundamentals Of 

Electronics 

Engineering 

3(1-1-1) 50 20 30 25 25 150 3 hr 2hr 

 

 

COURSE OBJECTIVE: 

This subject has been introduced for the undergraduate students to understand and develop the 

concepts of basic electrical engineering for all the undergraduate students of different branches of 

engineering. 



Syallbus 

 

UNIT-I 

SIGNALS: Introduction, Representation of Discrete-time Signals: Graphical Representation, 

Functional Representation, Tabular Representation, Sequence Representation. Elementary Signals: 

Unit Step Function, Unit Ramp Function, Unit Parabolic Function, Unit Impulse Function, 

Sinusoidal Signal, Real Exponential Signal, Complex Exponential Signal, Rectangular Pulse 

Function, Triangular Pulse Function, Signum Function, Sinc Function, Gaussian Function. Basic 

Operations on Signals: Time Shifting, Time Reversal, Amplitude Scaling, Time Scaling, Signal 

Addition, Signal Multiplication. Classification of Signals: Deterministic and Random Signals, 

Periodic and Non-periodic Signals, Energy and Power Signals, Causal and Non-causal Signals, 

Even and Odd Signals. 

 

UNIT-II  

DIODE AND ITS CIRCUITS: Introduction to Semiconductor theory: Classification of materials- 

Insulators, conductors and semiconductors and their Energy Bands, Types of semiconductors- 

Intrinsic, Extrinsic. PN Junction Diode: Biasing and operation of PN Diode, V-I characteristics, 

Limiting Values of PN Diode, Breakdown in PN Diode, Applications of PN Diode. 

 

 

Zener Diode: V-I Characteristics, Applications of Zener Diode. 

Rectifier Circuits: PN Diode as a Rectifier, Half Wave Rectifier, Full Wave Rectifier, Full Wave 

Bridge Rectifier, Clipping Circuits, Clamper Circuits. 

 

UNIT-III  

NUMBER SYSTEMS: Introduction, Binary Number System, Octal Number System, Decimal 

Number System, Hexadecimal System, Conversions: Binary to Decimal conversion and vice-versa, 

Octal to Decimal Conversion and vice versa, Hexadecimal to Decimal Conversion and vice-versa, 

Binary to Hexadecimal Conversion and vice-versa, Octal to Decimal and vice-versa, Octal to 

Hexadecimal and vice-versa. 

Complements: Oneôs Complement, Twoôs Complement, Nineôs Complement, Tenôs Complement. 

Binary Arithmetic (addition, subtraction, multiplication, division), Octal Arithmetic, Hexadecimal 

Arithmetic, Signed Numbers, Floating Numbers, Codes. 

 

UNIT-IV 

BOOLEAN ALGEBRA AND LOGIC GATES: Introduction, Definitions, Principle of Duality, 

Basic Theorems, Applications of Boolean Algebra, Boolean Functions, Complement of Boolean 

Function. 

Logic Gates (Symbol, Truth Table, Logic Diagram): And, OR, NOT, NAND, NOR, XOR, XNOR. 

Universal Gates: NAND Gate and NOR Gate implementation, Realization of other Logic 

Operations using NAND/NOR. Buffer, Negative and Positive Logic, Mixed Logic. 

 

UNIT-V 

COMMUNICATIONS SYSTEMS: Introduction to Communication Systems, Elements of 

Communication Systems: Transmitter, Channel, Receiver, Noise. IEEE Frequency Spectrum Used 

in Communication Systems: Frequency Bands, Units of Measurement and Abbreviations, 

Bandwidth and other Parameters, Spectrum Assignment and Regulation. Need of Modulation, 

Amplitude Modulation, Frequency Modulation, Communication Media and its Classification: 

Guided and Unguided Propagation. 

 



COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth understanding 

and Knowledge of signals, diode and its circuits, boolean algebra and logic gates,  and 

communications systems. 

 

REFERENCES: 

1. Hwei P. Hsu, Schaumôs Outline of Signals and Systems, McGraw-Hill.  

2. A.V. Oppenheim, A.S. Willsky, S Hamid Nawab, Signals and Systems, PHI. 

3. A Anand Kumar, Signals and Systems, PHI. 

4. Basics of Electronics Engineering, Wiley India Pvt. Ltd. 

 

 

 

Chairman                                                  Dean  

(Board of studies)                                   (Faculty)                          (Registrar) 

            Seal 

 

 

AISECT UNIVERSITY, Bhopal, (M.P.)  

Scheme of Examination 

Department: Mechanical  Engineering  

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theory Practi

cal 
Major Minor Sessi

onal. 

End 

Sem 

Lab 

Work 

TBME-

201 

Concepts in 

Engineering 

Design 

3(2-1-0) 50 20 30 - - 100 3 hr - 

 

COURSE OBJECTIVE: 

The primary objective of the course is to introduce concepts in engineering design to students from 

all the engineering disciplines. This course broadly covers the prerequisites for an innovative design 

followed by concepts of products design cycle right from planning, designing, manufacturing, 

distributing and its usage. 

 

Syllabus 

UNIT-I 

Introduction to engineering Design process: Its importance, types of designs, various ways to think 

about design like visualization, photography etc, simplified iteration model, design versus scientific 

method, a problem solving methodology. 

 

UNIT-II  

Considerations of a good design Achievement of performance requirements, Total life cycle, 

Regulatory and social issues in Indian context 

 

UNIT-III  

Description of Design Process Conceptual Design, Embodiment Design, Detail Design, Planning 



for Manufacture, Planning for distribution, planning for Use, Planning for the retirement of the 

product. 

 

 

UNIT-IV 

Product Design Cycle, Identification of customer needs and market research essentials, concept 

generation, technology and market assessment 

An exposure to various aspects of design including visual, creative and user-centric design (Visual 

merchandising, trends, materials, technology and techniques). Evolution in Transportation and 

Communication Technology, Bullock Cart to Lear Jets, Personal messengers to Cell Phones, Fighter 

planes. 

 

UNIT-V 

Introduction to any one as a case study: 

Communication Design.  

Industrial Design. 

IT Integrated Design. 

Textile Design. 

Inter disciplinary Design. 

 

Practicals: To be decided by the course Coordinator. 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth understanding 

and Knowledge of This course broadly covers the prerequisites for an innovative design followed 

by concepts of products design cycle right from planning, designing, manufacturing, distributing 

and its usage. 

 

REFERENCES 

George E. Dieter and Linda C. Schmidt, Engineering Design, McGraw Hill Education (India) Pvt. 

Ltd. 

 Arvid Eide, Introduction to Engineering Design, McGraw Hill. 

Otto. K and Wood, K, Product Design, Pearson Education. 

 

 

 

 

 

 

 

 

 

Chairman                                          Dean  

(Board of studies)                           (Faculty)                          (Registrar) 

Seal  

 

 

 

 

 



 

AISECT UNIVERSITY, Bhopal, (M.P.)  

Scheme of Examination 

            Department: Mechanical Engineering 

  

Subjec

t Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theor

y 

Practi

cal 
Major Minor Sessi

onal. 

End 

Sem 

Lab 

Work 

TBME

-202 

Manufacturing 

Practices.* 

3 

(1-0-2)* 

- - 50 - 50 100  - 

 

COURSE OBJECTIVE: 

   1   To familiarize with the basics of tools and equipments used in fitting, carpentry,     sheet  

metal, welding and smithy 

   2.  To familiarize with the production of simple models in the above trades. 

Syllabus 

      UNIT-I 

     FITTING: Tools & Equipments ï Practice in filing. Making Vee Joints, Square,  Dovetail       

joints and Key making - plumbing. 

     Suggested Mini project ï Assembly of simple I.C. engines 

   

     UNIT-II  

     CARPENTRY:  Tools  and  Equipments-  Planning  practice.  Making  Half  Lap,     Dovetail, 

Mortise & Tenon joints. 

    Suggested Mini project - model of a single door window frame. 

     

    UNIT-III  

    SHEET METAL: Tools and equipmentsï practice. Making rectangular tray, hopper,  scoop, etc. 

    Suggested Mini project - Fabrication of a small cabinet, dust bin, etc. 

   

  UNIT-IV 

   Tools and equipments - Arc welding of butt joint, Lap joint, Tee fillet. Demonstration of gas  

welding, TIG & MIG welding. 

   

 

 

               UNIT-V 

               SMITHY: Tools and Equipments ï Making simple parts like hexagonal headed bolt, 

chisel. 

               FOUNDRY: Tools and Equipments, Mould making, conducting casting operation of a job. 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth understanding 

and Knowledge of  fitting, suggested mini project,    suggested mini project,    sheet metal, and   

tools and equipments. 

 

REFERENCES 



   1.  S  Hazara Choudhary, Gopal.T.V, Kumar.T, And Murali.G, ñA First Course On  Workshop 

Practice ï Theory, Practice And Work Bookò, Suma Publications, Chennai, 2005. 

   2. Kannaiah.P and Narayanan.K.C, ñManual on Workshop Practiceò,Scitech Publications            

3.Venkatachalapathy.V.SñFirst year Engineering Workshop Practiceò,Ramalinga   Publications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chairman                                          Dean  
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AISECT UNIVERSITY, Bhopal, (M.P.)  

Scheme of Examination 

           Department: Mechanical Engineering 

  

Subjec

t Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theor

y 

Practi

cal 
Major Minor Sessi

onal. 

End 

Sem 

Lab 

Work 

TBCS-

201 

Computer 

Programming.* 

3 

(2-0-1)* 

- - - - 100 100  - 



 

COURSE OBJECTIVE: This subject has been introduced for the undergraduate students to 

understand and develop the concepts of basic electrical engineering for all the undergraduate 

students of different branches of engineering. 

 

Syllabus 

Unit ï I: Introduction to computer 

What is computer: Characteristics of Computers, Basic Applications of Computer, and 

Classifications of computer. 

Components of Computer System: Central Processing Unit(CPU), Keyboard and Mouse, Other 

input/output Devices,  Computer Memory, Concepts of Hardware and Software. 

Representation of data/Information, concepts of data processing: Definition of Information and 

data, Basic data types, Storage of data/Information as files. 

Unit ï II: Introduction to Windows & DOS 

Operating system and basics of Windows.  

The User Interface:  Using Mouse and Moving Icons on the screen, The My Computer Icon, The 

Recycle Bin, Status Bar, Start and Menu & Menu-selection, running an Application, Windows 

Explorer Viewing of File, Folders and Directories, Creating and Renaming of files and folders, 

Opening and closing of different Windows. 

Windows Setting: Control Panels, Wall paper and Screen Savers, Setting the date and Sound, 

Concept of menu Using Help. 

Advanced Windows: Using right Button of the Mouse, Creating Short cuts, Basics of Window 

Setup, Notepad, and Window Accessories. 

Comparison of DOS and Windows, Switching between DOS and Windows, Basic DOS Commands 

 

 

 

Unit ï III: Working with MS Word  

 An Introduction to MS Word, Elements of MS word: The Menu Bar, Using the Help, Using the 

Icons below menu bar, Opening Documents and Closing documents, Save and Save AS, Page 

Setup, Printing of Documents, Scrolling the Document by line/paragraph, Fast Scrolling and 

Moving Pages, Text Creation and Manipulation, Paragraph and Tab Setting, Text Selection, Cut, 

copy and paste, Font and Size selection, Bold ,Italic and Underline, Alignment of Text: Center, Left, 

right and Justify, Changing font, Size and Color, Bullets and Numbering, Use of Tab and Tab 

setting, Changing case, Draw Table, Delete/insertion of row and columns. 

Unit ï IV: Working with MS Excel and Power Point 

Elements of MS Excel: Opening of excel Sheet, The menu bar, Creation and deletion of cells, Cell 

inputting, Enter texts numbers and dates, Creation of tables, Cell Height and Widths, Copying of 

cells, Providing Formulas for basic operations. 

Elements of MS Power Point: Opening a Power Point Presentation, Using Wizard for creating a 

presentation, Creation of Presentation: Title, Text Creation, Fonts and Sizes, Bullets and indenting, 

Moving to Next Slide, Selection of type of Slides, Importing text from word documents, Moving to 

next Slide, The Slide manager, Background and Text colors, Using the Slide Show, Printing the 

Slides and Handouts. 

Unit ï V: Introduction to óCô language 

Basics of C- language, components of a C program, data types, variables and identifiers, arithmetic 

operators and expressions, compiling and executing c program, functions and operators, conditional 

statements and loops, arrays,  structures and unions, pointers and file processing.  

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth understanding 



and Knowledge of Introduction to computer, Working with MS Word, Introduction to Windows & 

DOS, Working with MS Excel and Power Point, and Introduction to óCô language.  

List of Practicals: 

01. Study and practice of Internal & External DOS commands. 

02. Study and Practice of MS windows ï Folder related operations, My-Computer, window 

explorer, Control Panel. 

03. Creation and editing of Text files using MS- word. 

04. Creation and operating of spreadsheet using MS-Excel. 

05. Creation and editing power-point slides using MS- power point 

06. WAP to illustrate Arithmetic expressions in C. 

07. WAP to illustrate Arrays in C 

8.  WAP to illustrate functions in C. 

9. WAP to illustrate pointers in C. 

10. WAP to illustrate structures and unions. 

 

 

Reference Books: 

   1. Fundamentals of Computers : E Balagurusamy, TMH 

   2. Introduction of Computers : Peter Norton, TMH 

  3.  Kerninghan & Ritchie  ñThe C programming languageò, PHI 

  4.  Kanetkar Y. ñLet us Cò, BPB. 

  5. Microsoft_Office_2007_Illusrated_Windows_XP_Edition_Introductory by David W. 

Beskeen, Jennifer  Duffy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.goodreads.com/author/show/455758.David_W_Beskeen
http://www.goodreads.com/author/show/455758.David_W_Beskeen
http://www.goodreads.com/author/show/27250.Jennifer_Duffy


 

Chairman                                          Dean  

(Board of studies)                           (Faculty)                          (Registrar) 

Seal  

 

 

 

 

 

 

 

 

 

 

 

AISECT UNIVERSITY, Bhopal, (M.P.)  

Scheme of Examination 

           Department: Social Science 

  

Subjec

t Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theor

y 

Practi

cal 
Major Minor Sessi

onal. 

End 

Sem 

Lab 

Work 

TBSS-

201 

Human Values 

and Professional 

Ethics 

3 

(0-0-3)* 

- - - - 150 150  - 

 

Course Objectives- The main objective of introducing this course is to sensitize students about the 

between 'VALUES' and 'SKILLS' to ensure sustained happiness and prosperity, which are the core 

aspirations of all human beings mutually fulfilling human behavior and mutually enriching 

interaction with Nature Thus, this course is intended to provide a much needed orientational input 

in value education to the young enquiring minds 

 

   

TBSS- 201éé Human Values and Professional Ethics 

UNIT 1: Course Introduction - Need, Basic Guidelines, Content and Process for Value Education 

 

Understanding the need, basic guidelines, content and process for Value Education 

Self Explorationïwhat is it? - its content and process; óNatural Acceptanceô and 

Experiential Validation- as the mechanism for self exploration 

Continuous Happiness and Prosperity- A look at basic Human Aspirations 

 

Right understanding, Relationship and Physical Facilities- the basic requirements for fulfillment of 

aspirations of every human being with their correct priority 

 

Understanding Happiness and Prosperity correctly- A critical appraisal of the current scenario 

 

Method to fulfill the above human aspirations: understanding and living in harmony at various 



levels 



UNIT 2: Understanding Harmony in the Human Being - Harmony in Myself! 

 

Understanding human being as a co-existence of the sentient óIô and the material 

óBodyô 

Understanding the needs of Self (óIô) and óBodyô - Sukh and Suvidha 

 

Understanding the Body as an instrument of óIô (I being the doer, seer and enjoyer) 

Understanding the characteristics and activities of óIô and harmony in óIô 

 

Understanding the harmony of I with the Body: Sanyam and Swasthya; correct appraisal of Physical 

needs, meaning of Prosperity in detail 

Programs to  ensure Sanyam and Swasthya 

 

Practice Exercises and Case Studies will be taken up in Practice Sessions. 

 

UNIT 3: Understanding Harmony in the Family and Society- Harmony in Human-Human 

Relationship 

 

Understanding Harmony in the family ï the basic unit of human interaction 

 

Understanding values in human-human relationship; meaning of Nyaya and program for its 

fulfillment to ensure Ubhay-tripti; 

Trust (Vishwas) and Respect (Samman) as the foundational values of relationship 

 

Understanding the meaning of Vishwas; Difference between intention and competence 

 

Understanding the meaning of Samman, Difference between respect and differentiation; the other 

salient values in relationship 

 

Understanding the harmony in the society (society being an extension of family): Samadhan, 

Samridhi, Abhay, Sah-astitva as comprehensive Human Goals 

 

Visualizing a universal harmonious order in society- Undivided Society (Akhand Samaj), Universal 

Order (Sarvabhaum Vyawastha )- from family to world family! 

 

Practice Exercises and Case Studies will be taken up in Practice Sessions. 

 

UNIT 4: Understanding Harmony in the Nature and Existence - Whole existence as Co-existence 

 

Understanding the harmony in the Nature 

 

Interconnectedness and mutual fulfillment among the four orders of nature-recyclability and self-

regulation in nature 

 

Understanding Existence as Co-existence (Sah-astitva) of mutually interacting units in all-pervasive 

space 

Holistic perception of harmony at all levels of existence 

Practice Exercises and Case Studies will be taken up in Practice Sessions. 



 
 

 

 

 

 

 

 

UNIT 5: Implications of the above Holistic Understanding of Harmony on Professional Ethics 

 

Natural acceptance of human values 

Definitiveness of Ethical  Human Conduct 

 

Basis for Humanistic Education, Humanistic Constitution and Humanistic Universal Order 

Competence in professional ethics: 

 

Ability to utilize the professional competence for augmenting universal human order 

 

Ability  to identify the scope and characteristics of people-friendly and eco-friendly production 

systems, 

 

Ability to identify and develop appropriate technologies and management patterns for above 

production systems. 

 

Case studies of typical holistic technologies, management models and production systems 

 

Strategy for transition from the present state to Universal Human Order: 

 

At the level of individual: as socially and ecologically responsible engineers, technologists and 

managers 

At the level of society: as mutually enriching institutions and organizations 

 

Outcome: COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth understanding 

and Knowledge of between 'VALUES' and 'SKILLS' to ensure sustained happiness and prosperity, 

which are the core aspirations of all human beings mutually fulfilling human behavior and 

mutually enriching interaction with Nature Thus, this course is intended to provide a much needed 

orientational input in value education to the young enquiring minds 

 

Reference Books 

 

The primary resource material for teaching this course consists of 

 

a. The text book 

 

Gaur, R Sangal, G P Bagaria, A foundation course in Human Values and professional Ethics, Excel 

books, New Delhi, 2010, ISBN 978-8-174-46781-2 

 

The teacherôs manual 

 

Gaur, R Sangal, G P Bagaria, A foundation course in Human Values and professional Ethics ï 

Teachers Manual, Excel books, New Delhi, 2010 

 

A set of DVDs containing 



 
 

 

 

Video of Teachersô Orientation Program 

PPTs of Lectures and Practice Sessions 

Audio-visual material for use in the practice sessions 

 

In addition, the following reference books may be found useful for supplementary reading in 

connection with different parts of the course: 

 

B L Bajpai, 2004, Indian Ethos and Modern Management, New Royal Book Co., Lucknow. 

Reprinted 2008. 

PL Dhar, RR Gaur, 1990, Science and Humanism, Commonwealth Purblishers. 

 

Sussan George, 1976, How the Other Half Dies, Penguin Press. Reprinted 1986, 1991 

Ivan Illich, 1974, Energy & Equity, The Trinity Press, Worcester, and HarperCollins, 

 

USA 

Donella H. Meadows, Dennis L. Meadows, Jorgen Randers, William W. Behrens III, 

1972, limits to Growth, Club of Romeôs Report, Universe Books. 

 

Subhas Palekar, 2000, How to practice Natural Farming, Pracheen(Vaidik) Krishi Tantra Shodh, 

Amravati. 

A Nagraj, 1998, Jeevan Vidya ek Parichay, Divya Path Sansthan, Amarkantak. 

 

E.F. Schumacher, 1973, Small is Beautiful: a study of economics as if people mattered, Blond & 

Briggs, Britain. 

A.N. Tripathy, 2003, Human Values, New Age International Publishers. 
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TBBE-301 (Mathematics-III ) 

COURSE OBJECTIVE- The objective of this course is to fulfil  the needs of 

Engineers to understand the Applications of Fourier Series, Different Transforms, 

Complex Analysis & Vector Calculus in order to enable young technocrats to 

acquire Mathematical thinking of Formulating, Analysing and Solving a wide 

range of Practical Problems Appearing in Science & EX Engineering. 

 

 Course Contents 
   
UNIT-I  
Four ier Series: Fourier Series for Continuous & Discontinuous Functions, 

Expansion of odd and even periodic functions, Half range Fourier series, Complex 

form of Fourier Series. 
 
UNIT-I I  
 Integral Transforms: 

Four ier Transform-Complex Fourier Transform, Fourier Sine and Cosine 

Transforms, Applications of Fourier Transform in Solving the Ordinary Differential 

Equation. 
 
UNIT-I II  
Laplace Transform- Introduction of Laplace Transform, Laplace Transform of 

elementary Functions, Properties  of  Laplace Transform,  Change of  Scale 

Property,    First  and  Second  Shifting  Properties, Laplace  Transform  of     

Derivatives  and  Integrals.  Inverse  Laplace  Transform  &  its  Properties, 

Convolution theorem, Applications of Laplace Transform in solving the Ordinary 

Differential Equations. 
 



 
 

 

 

UNIT -IV  

Functions   of   Complex   Var iables:   Analytic   functions,   Harmonic   

Conjugate,   Cauchy-Riemann Equations, Line Integral, Cauchyôs Theorem, 

Cauchyôs Integral Formula, Singular Points, Poles & Residues, Residue Theorem , 

Application of Residues theorem for Evaluation of Real Integrals. 
 
 
 UNIT-V 
Vector Calculus: Differentiation of Vectors, Scalar and Vector Point functions, 

Gradient, Directional derivative, Divergence and Curl. Line Integral, Surface 

Integral and Volume Integral, Stokeôs Theorem and Gauss divergence theorem. 
 
 

COURSE OUTCOMES- The curriculum of the Department is designed to satisfy 

the diverse needs of students. Coursework is designed to provide students the 

opportunity to learn key concepts of Fourier Series, Different Transforms, Complex 

Analysis & Vector Calculus. 
 
EVALUATION- Evaluation will be continuous, an integral part of the class as 

well as through external assessment. 
 
References 
 
1.   Erwin Kreyszig: Advanced Engineering Mathematics, Wiley India. 

2.   H C Taneja: Advanced Engineering Mathematics, I.K. International Publishing   

       House Pvt. Ltd. 

3.   C B Gupta & S R Singh : Engineering Mathematics , Mc Graw Hill Education. 

4.   S S Sastri: Engineering Mathematics, PHI 

5.   Ramana: Advance Engg. Mathematics,   TMH New Delhi 

6.   Engineering Mathematics By Samnta Pal and Bhutia, Oxford Publication 
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TBEX-302 Electr ical Measurements and Instrumentation 
 
 
 
COURSE OBJECTIVE 
 
The primary objective of the course is to introduce operation principles of 

instruments, terminology related to measurements and to have an adequate 

knowledge in measurement techniques for voltage, current, power and energy. 
 
COURSE CONTENT 

Introduction, History and overview of measurement system, Fundamentals of 

Measurement system, Static and Dynamic Characteristics of measurement systems: 

Systematic Characteristics, Generalized model, Transfer function, Techniques for 

dynamic compensation, Accuracy of measurement systems in steady state: 

Measurement error, Error probabili ty function, Error reduction techniques, 

Reliabili ty, Choice and Economics of measurement systems. Loading effects due to 

shunt connected and series connected instruments, calibration curve, Testing & 

calibration of instruments. 
 
UNIT-I  
Galvanometers ï Theory, principle of operation and construction of ballistic 

galvanometer, Dôarsonal galvanometer, Definition of analog & digital instruments, 

Classification of analog instruments, their operating principle, Operating force, 

Types of supports, Damping, Controlling. 
 
UNIT-I I  
Different types of Ammeter &  Voltmeter ï PMMC, MI, Electrodynamometer, 

Induction, Expression for  control  &  deflection  torque,  their  advantages,  

disadvantages  &  error,  Extension  of  range  of instruments using shunt & 

multiplier. Digital Voltmeter, Ammeter, Multimeter and meter. 
 
Instr ument transformers: Potential and current transformers, ratio and phase 



 

angle errors, testing of instrument transformers, Difference between CT and PT, 

errors and reduction of errors. 
  
UNIT-III  
Measurement of power: Power in AC and DC Circuit, Electrodynamometer type 

of wattmeter, Construction, theory, operation & error, Low power factor & UPF 

wattmeter, Double element and three element  dynamometer  wattmeter,  

Measurement  of  power  in  three  phase  circuit,  one,  two  &  three wattmeter 

method, Measurement of reactive power by single wattmeter, Measurement of 

power using CTs & PTs. 
 
UNIT-IV 
Measurement of Energy: Single phase and three phase digital / Electronic energy 

meter ï construction & operation ï Energy flow and power calculations, errors ï 

Testing by phantom loading, Tri-vector meter, Maximum demand meter, Ampere 

hour meter. 
  
UNIT-V 
Power factor meterï Single phase and three phase Electro-dynamometer type 

moving iron type. Frequency meter ï Vibrating reed, Resonance type & Weston 

type, Synchronoscope, Ohmmeter ïseries & stunt type, Megger & Ratio meter. 

Resistance Measurement ï Classification of low, medium & high resistance ï 

Voltmeter-Ammeter method,  Wheatstone  Bridge,  Kelvinôs  double  bridge  &  

loss  of  charge  methods  for  resistance measurement, Earth resistance 

measurement. 

Magnetic Measurement ï B-H Curve, Hysteresis Loop determination, Power loss 

in sheet metal ï Lloyd Fischer square for measurement of power loss. 

  

COURSE OUTCOME: 
 
After successful completion of course, Students are expected to possess an in-depth 

understanding and Knowledge of the concepts and principles of measurement of 

electrical and non electrical viz. physical quantities and instruments. 
 
EVALUATION 
 
Evaluation will be continuous an integral part of the class as well through external 
assessment. Laboratory assessment  will be based on  external assessment,  
assignments,  presentations,  and interview  of  each candidate. 
 
Topics for the laboratory 

(Expandable): 
 
1. Measurement of low resistance using Kelvinôs Double bridge 

2. Measurement of medium resistance using Wheatstoneôs bridge 

3. Measurement of high resistance by loss of charge method 

4. Measurement of Insulation resistance using Megger 

 

 



 

 

5. Measurement of earth resistance by fall of potential method and verification by  

    using earth tester 

6. Measurement of power in a single phase ac circuit by 3 voltmeter/ 3 Ammeter  

    method 

7. Calibration of a dynamometer type of wattmeter with respect to a standard/Sub  

    Standard wattmeter 

8. Calibration of single phase digital/ Electronic type energy meter. 

9. Calibration of a dynamometer type of wattmeter by Phantom Loading method. 

10. Measurements using Instrument Transformers. 

11. Study of various types of Indicating Instruments. 

12. Measurement of Power in three phase circuit by one, two & three wattmeters. 
 
Text book:- 

1. A.K. Sawhney; óA course in Electrical & Electronic Measurements & 

Instrumentationô;  Dhanpat Rai & co(p) Ltd ,New Delhi 
 
Reference books:- 

1.   G. K. Banerjee,ô Electrical and Electronic Measurementsô. PHI Learning Pvt.Ltd. 

2.   R. B. Northrop,ô Introduction to Instrumentation and Measurementô; CRC press  

      Taylor &  Francis 

3.   Vijay Singh;ô Fundamentals of Electrical & Electronic Measurementsô, New Age      

      International Publishers. 
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COURSE OBJECTIVE 
 
This  Course introduces  examination  of  electrical  &  electronic  circuit  analysis  

&  synthesis  tools  & techniques such as the Laplace transform, nodal analysis & 

two port network theory. 
 
COURSE CONTENT 

   
  UNIT-I  
 

Introduction to circuit elements R,L,C and their characteristics in terms of 

linearity & time dependent nature, voltage & current sources controlled & 

uncontrolled sources KCL and KVL analysis, Nodal & mesh analysis, analysis of 

magnetically coupled circuits, Transient analysis :- Transients in RL, RC&RLC 

Circuits, initial conditions, time constants. Steady state analysis- Concept of 

phasor & vector, impedance & admittance, Network topology, concept of 

Network graph, Tree, Tree branch & link, Incidence matrix, cut set and tie set 

matrices, dual networks, Dot convention, coupling co- efficient, tuned circuits, 

Series & parallel resonance. 
    
  UNIT-I I  

Network Theorems for AC & DC circuits- Thevenins & Nortonôs, Superpositions, 

Reciprocity, Compensation, Substitution, Maximum power transfer,  and  

Mill manôs theorem,  Tellegenôs theorem, problems with dependent & independent 

sources. 
 
  UNIT-I II  

Frequency domain analysis  ï  Laplace  transform solution of Integro-
differential equations, transform of waveform synthesized with step ramp, Gate 
and sinusoidal functions, Initial & final value theorem, Network Theorems in 
transform domain 

 



 

   UNIT-IV  
 
Concept of signal spectra, Fourier series co-eff icient of a periodic waveform, 
symmetries as related to Fourier coeff icients, Trigonometric & Exponential form 
of Fourier series. 

   
  UNIT-V 

Network function & Two port networks ï concept of complex frequency, 

Network & Transfer functions for one port & two ports, poles and zeros, 

Necessary condition for driving point & transfer function. Two port parameters 

ï Z, Y, ABCD, Hybrid parameters, their inverse & i mage parameters, 

relationship between parameters, Interconnection of two ports networks, 

Terminated two port network. 
 
Topics for the laboratory (Expandable): 

 
1.   To Verify Thevenin Theorem. 

2.   To Verify Superposition Theorem. 

3.   To Verify Reciprocity Theorem. 
4.   To Verify Maximum Power Transfer Theorem. 
5.   To Verify Mi llmanôs Theorem. 

6.   To Determine Open Circuit parameters of a Two Port Network and to   

      Determine Short Circuit parameters of a Two Port Network. 

7.   To Determine A,B, C, D parameters of a Two Port Network 
8.   To Determine h parameters of a Two Port Network 
9.   To Find Frequency Response of RLC Series Circuit. 

10. To Find Frequency Response of RLC parallel Circuit. 
 

COURSE OUTCOME  
 
Student after successful completion of course must be able to apply the 

Thévenin, Norton, nodal and mesh analysis to express complex circuits in their 

simpler equivalent forms and to apply linearity and superposition concepts to 

analyze RL, RC, and RLC circuits in time and frequency domains and also to 

analyze resonant circuits both in time and frequency domains. 
 
EVALUATION 

 
Evaluation will be continuous an integral part of the class as well through external 
assessment. Laboratory assessment  will be based on  external assessment,  
assignments,  presentations,  and interview  of  each candidate. 

 
REFERENCES 
 

1. M.E. Van Valkenburg, Network Analysis, Pearson 

2. William H Hayt. &  Jack E. Kemmerly, Steven M Durbin; Engineering Circuit   

    Analysis; McGraw Hill 

3. Richard C Dorf, James A Svoboda, Introduction to Electric Circuits, Wiley  



 

   India, 2015 
4. Charles K. Alexander & Matthew N.O. Sadiku: Electrical Circuits; McGrawHill 
5. J David Irwin, Robert M Nelms, Engineering Circuit Analysis, Wiley India,2015 

6. Robert L Boylestad, introductory circuit analysis, Pearson,2016 

7. M S Sukhija, T K Nagsarkar; Circuits and Networks, Oxford University Press,  

    2015 
8. Samaraji t Ghosh, Network Theory Analysis and Synthesis 
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COURSE OBJECTIVE 
 
The primary objective of this course is to develop an in-depth understanding of the 

design principles and applications of integrated analog circuits. 
 
COURSE CONTENT 

    
  UNIT-I  

Semiconductor Diodes: Theory of P-N junction, temperature dependence and break 

down characteristics, junction capacitances, Zener diode, Varactor diode, Tunnel 

diode, PIN diode, LED, Photo diode, Schottky diode, Diode applications: series  ï

parallel configurations, full wave and half wave rectification, voltage multiplier 

circuits, diode testing 
    
  UNIT-I I  

Transistors: BJT, types& configuration, working principal, characteristics, and region 

of operation, load line, biasing methods, Small signal analysis of transistor (low 

frequency) using h-parameters, thermal runaway and thermal stabili ty. FET, MOSFET, 

Transistor as an amplifier, gain,band width, frequency response, 
 
  UNIT-I II  

Feedback amplifier and Oscillators: Feedback amplifier, negative feedback, voltage-

series, voltage shunt, current series and current shunt feedback, Sinusoidal oscillators, 



 

L-C (Hartley- Colpitts) oscillators, RC phase shift, Wien bridge, and Crystal 

oscillators. Power amplifiers, class A, class B, class A B, C amplifiers, their 

efficiency and power Dissipation, Push-pull and complimentary symmetry push-pull 

amplifier. 
    
  UNIT-IV 

Wave Shaping circuits: Switching characteristics of diode and transistor, turn ON, 

OFF time, reverse recovery time, transistor as switch, Multivibrators, Bistable, 

Monostable, Astable multivibrators. Clipper and clamper circuit, Differential 

amplifier, calculation of differential, common mode gain and CMRR using h- 

parameters, Darlington pair, Boot strapping technique. Cascade and cascade amplifier. 
    
  UNIT-V 

Operational Amplifier: Operational amplifier basics, practical Op-amp circuits & 

characteristics, slew rate , bandwidth, offset voltage ,basic current, application, 

inverting, non- inverting amplifier, summer, average, differentiator, integrator, 

differential ampli fier, instrumentation ampli fier, log and antilog amplifier, voltage to 

current and current to voltage converters, comparators Schmitt trigger , active filters, 

555 timer and its application. 

COURSE OUTCOME: 

After successful completion of course, Students are expected to able in applying theory 

and realize analog filter circuits, Understand the circuit operation of the 555 timer IC 

and regulator IC and identifying the faulty components within a circuit. 

   EVALUATION 

Evaluation will be continuous an integral part of the class as well through external 
assessment. Laboratory assessment  will be based on  external assessment,  
assignments,  presentations,  and interview  of  each candidate 
 

Topics for the laboratory (Expandable): 
1. Design & measure the frequency response of an RC coupled amplifier using 

discrete components. 

2. Design a two stage RC coupled amplifier and determine the effect of cascading on 

gain and bandwidth. 

3. Study the effect of voltage series, current series, voltage shunt and current shunt 

feedback on amplifier using discrete components. 

4. Design & realize inverting, nonȤinverting and buffer amplifier using 741 opȤamps. 

5. Verify the operation of a differentiator circuit using op amp IC 741 and show that it 

acts as a high pass fil ter. 

6. Verify the operation of a integrator circuit using op amp 741 and show that it acts 



 

as a low pass filter. 

7. Design & Verify the operation of adder and subtractor circuit using op amp 741. 

8. Plot frequency response of AC coupled amplifier using op amp 741 and study the 

effect of negative feedback on the bandwidth and gain of the amplifier. 

9. Study of IC 555 as astable and monostable multivibrator. 

10. Design & realize using op amp 741, weinȤbridge oscillator 
 
    REFERENCES 

1. Robert L Boylestad, Louis Nashelsky; Electronic Devices and Circuits;  
Pearson 

2. Jacob Millman, Cristos C Halkias, Satyabrata Jit; Electronic Devices and  
Circuits; McGraw- Hill 

3.   Anil K Maini, Electronic Devices and Circuits, Wiley 

4.   S Salivahanan, N Suresh Kumar;  Electronic Devices and Circuits; McGraw-  

       Hill 
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COURSE OBJECTIVE 
 
This course introduces students about the signals and systems mathematically and 

understands how to perform mathematical operations on them. 
 

COURSE CONTENT 
 
UNIT-I  
Classification of signals and systems: Continuous time signals (CT signals), 

Discrete time signals (DT signals) - Step, ramp, pulse, impulse, sinusoidal and 

exponential signals, basic operations on signals, classifications of CT and DT 

signals- Periodic and aperiodic signals, energy and power signals, random signals, 

CT systems and DT systems, basic properties of systems, basic properties of 

systems, linear time invariant systems and properties. 
 
 UNIT-I I  
Analysis  of continuous  time signals: Time and frequency domain analysis, 

Fourier series analysis, spectrum of CT signals, Fourier transform and Laplace 

transform, region of convergence, wavelet transform. 
 
 

UNIT-I II  
L inear time invar iant continuous time systems: Differential equations 

representation, block diagram representation, state variable representation and 

matrix representation of systems, impulse response, step response, frequency 

response, relizability of systems, analog filters. 
 
 

UNIT-IV 



 

Analysis of discrete time signals: Convolution sum and properties, sampling of 

CT signals and aliasing, DTFT and properties, Z transform and properties, inverse 

Z transform. 
 
 

UNIT-V 
L inear  time  invar iant  discrete  time  systems:  Difference  equations,  block  

diagram representation, impulse response, analysis of DT LTI systems using DTFT 

and Z transform, state variable equations and matrix representation of systems, 

Digital filters. 
 
COURSE OUTCOME 
Student after successful completion of course must possess an Understanding of 
various signals and systems properties and be able to identify whether a given 
system exhibits these properties and its implication for practical systems. 

 
 

EVALUATION 
 
Evaluation will be continuous an integral part of the class as well through 
external assessment. 

 
 

REFERENCES 
1. Alan V. Oppenheim, Alan S. Will sky, S Hamid Nawab, óSignals and  

Systemsô, 2nd edition 2015 Pearson New International Edition 
2.   A. Anand Kumar, Signals and Systems, PHI, II I edition, 2015 
3.   Mahmood Nahvi, Signals and Systems, McGraw Hill 

4.   Simon Haykins and Barry Van Veen, Signals and Systems, Wiley India 

5.   A. Nagoor Kani; óSignals and Systemsô McGraw Hil l 
6.   Robert A. Gabel and Richard A.Roberts, Signals & Linear Systems, Wiley. 
7.   Rodger E. Ziemer, Will iam H. Tranter, D. Ronald Fannin. Signals & systems,  

      Pearson Education. 
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COURSE OBJECTIVE- The objective of this course is to get an overview of definition 

and role of communication, Process of communication, Importance of 

professional communication, Levels of communication, Types of 

communication, Challenges in communication. Non ïverbal communication ï 

Body language, personal appearance, posture, gesture and hand movement, 

eye contact, facial expressions, paralinguistic features - proxemics, haptics, 

chronemics. Oral presentations. Case studies. 

 

 

 

Communication Skill s 
 
 

Introduction: Communication, definition and role of communication, Process 

of communication, Importance of professional communication, Levels of 

communication, Types of communication, Challenges in communication. Non 

ïverbal communication ï Body language, personal appearance, posture, 

gesture and hand movement, eye contact, facial expressions, paralinguistic 

features - proxemics, haptics, chronemics. Oral presentations. Case studies. 

COURSE OUTCOME ï 

After successful completion of course, Students areUndersatan definition and role of 



 

communication, Process of communication, Importance of professional 

communication, Levels of communication, Types of communication, 

Challenges in communication. Non ïverbal communication ï Body language, 

personal appearance, posture, gesture and hand movement, eye contact, facial 

expressions, paralinguistic features - proxemics, haptics, chronemics. Oral 

presentations. Case studies. 

 

 
Books recommended: 
 
1.  Business Communication, Mc Graw Hill  Education, Matthukutty M. Monippally. 

2.  Effective Business Communication , Mc Graw Hill  Education, Neera Jain, Shoma 

      Mukherji . 

3.  Technical Communication , Cengage , P. Subba Rao, B. Anita Kumar, C. Hima Bindu. 

4.  Business Correspondence & Report Writing , Mc graw Hills. , R.C. Sharma & Krishna 

      Mohan . 

5.  Technical Communication ï Principles & Practice , Oxford , Meenakshi Raman. 

6.  Business Communication- Mc graw Hills , Peter Cordom. 

7.  Communication Skills , Oxford , Sanjay Kumar & Pushpa TMH. 

8.  Effective Technical Communication , M. Ashraf Rizvi ,Mc Graw Hil l Education. 

 

Language Lab I I  
 
Module 1 : Reading comprehension 

Module 2 : Role plays 

Module 3 : Debate 

Module 4 :Group discussion 

 Module 5 : Resume writing 

 Module 6 : Interview skil l 

 Module 7 : Body language  

Module 9:  Oral presentations  

Module 10 : Body language  

Module 11 :  Oral presentations 
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COURSE OBJECTIVE- 

 The objective of this course is to get an overview of Fundamentals of renewable energy, 

Basic of electrical energy, Basic components of solar photovoltaic, Basic solar power plant 

designing and power engineering, Operation and maintenance of solar plant. 

Syllabus 

 

Unit 1:  

Fundamentals of renewable energy, overview of energy sources, Basic of Solar Energy, irradiance & 

solar constant, Radiation, Measurement of solar radiation, Introduction to Solar Power Generation 

Technique. 

 

Unit 2: 

Basic of electrical energy, Basic components of solar photovoltaic plants-1 Photovoltaic Modules, 

photovoltaic effect, solar modules, protection diodes, PV landscape, Comparison of different 

technologies. 

 

Unit 3: 
Basic components of solar photovoltaic plants-2, mounting structure & fasteners, cable, fuse, 

connection & junction box, charge controller, inverter, PCU-batteries, earthing& lightning arrestors.   

 

Unit 4: 
Basic solar power plant designing and power engineering, standard labeling, PV system electrical 

design, single line diagram and plant design conclusion, capacity utilization factor and performance 

ratio. 

 

Unit 5: 
Operation and maintenance of solar plant, preventative maintenance for batteries, important practical 

tips during site visit & designing, financial aspect of solar plant, overview of solar PV MW level grid 

interactive, solar tracking system. Other important application to solar power, solar home lightning 

system, solar fencing, solar street light, solar thermal, hands on experience on simulator, effect of 

temperature on generation, effect of mismatching of PV panels. 

 

COURSE OUTCOME ï 
After successful completion of course, Students are expected to possess an in-depth understanding 

and Knowledge of the concepts and principles of Fundamentals of renewable energy, Basic of 



 

electrical energy, Basic components of solar photovoltaic, Basic solar power plant designing and 

power engineering, Operation and maintenance of solar plant. 

List of Experiments: 

1. Identifying and measuring the parameters of a solar PV module in the field. 

2. Series and Parallel Connection of PV modules. 

3. Estimating the effect of sun tracking on energy generation by solar PV modules. 

4. Efficiency measurement of Standalone Solar PV System. 

5. Measurement of current ï voltage characteristics of crystalline silicon solar cell in series and 

b) in parallel 

6. Measurement by using 4 quadrant power supply   and solar cell as load in dark and ii) under 

illumination. 

7. Dependence of current- voltage characteristics of crystalline silicon solar cell on a) light 

intensity and b) temperature of solar cell Carrier lifetime in a solar cell. 

8. Spectral response measurement and quantum efficiency measurements. 

 

LIST OF REFERENCE BOOKS:  

1. Solar Photovoltaic: Fundamentals ,Technologies and Applications ; by 

ChetanSolanki Solar Engineering ; by John Duffie The Physics of Solar Cells ; by 

Jenny Nelson 
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Electrical 

Machine-I 

5(3+1+1) 50 20 30 25 25 150 3 hr 2 hr 

 

COURSE OBJECTIVE- The objective of this course is to fulfil the needs of Engineers 

to understand the Transformer-I, Transformer-II , to Single Phase Motors, Three phase 

Induction Motor- I  Three phase Induction Motor- I Appearing in Science & EX Engineering 

COURSE CONTENT 

 

Unit -I Transformer-I:  

Working principle, e.mf. equation, construction, phasor diagrams, equivalent circuit, voltage 

regulation, losses, separation of hysteresis and eddy current losses, efficiency, tests: open 

circuit and short circuit, load, Sumpnerôs test, Condition for maximum efficiency and 

regulation, Power and distribution transformer, allday efficiency, Excitation phenomenon. 

Autotransformer: working, advantages, its equivalent circuit and phasor diagram. 

 

Unit -II Transformer-II:  

Three phase transformer: its construction, groups and connections, their working and 

applications; Scott connection; Parallel operation of Transformers: application, advantages, 

requirement and load sharing; Tap changers, cooling, conservator and breather. Pulse and 

high frequency transformers. 

 

Unit -III Single Phase Motors: 

Single Phase Induction motor; double revolving field theory, equivalent circuit and its 

determination, performance calculation, starting methods and types of single phase Induction 

motors: their working principle and applications, comparison with three phases Induction 

Motor. Single phase A.C. series motor, Servo motors, Linear Induction Motor 

 

 

 

Unit -IV Three phase Induction Motor- I:  

Working principle, construction, comparison of slip ring and squirrel cage motors, steady 

state analysis, phasor diagram and equivalent circuit, power flow diagram, torque-speed and 

power-speed characteristics, Losses and efficiency, No load and block rotor test, circle 

diagram 

 

Unit -V Three phase Induction Motor-II:  

Starting of squirrel cage and slip ring motors, power factor control, Cogging & Crawling, 

Double cage &Deep bar Indication Motor, impact of unbalanced supply and harmonics on 

performance, speed control, braking, Induction Generator. Applications 

 

COURSE OUTCOME: 
 
After successful completion of course, Students are expected to possess an in-



 

depth understanding and Knowledge of the concepts and principles of 
Transformer-I, Transformer-II, to Single Phase Motors, Three phase Induction Motor- I  

Three phase Induction Motor- I. 

List of Experiments (expandable) 

Experiments can cover any of the above topics, following is a suggestive list: 

1. Perform turn ratio and polarity test on 1-phasetransformer 

2. Perform load test on a 1-phase transformer and plot its load characteristic 

3. Perform OC and SC tests on a 1-phase transformer and determine its equivalent circuit. 

Also 

4. find its efficiency and regulation at different load and power factor. 

5. Perform OC and SC tests on a 3-phase transformer and determine its equivalent circuit. 

Also 

6. find its efficiency and regulation at different load and power factor. 

7. Perform Sumpnerôs test on two 1-phase transformer and determine its efficiency at 

various load. 

8. Perform No-load and block rotor test on a 3- phase IM and determine its equivalent 

circuit. 

9. Perform load test on a 3- phase IM and plot its performance characteristics. 

10. Study various types of starters used for 3- IMs. 

11. Perform No-load and block rotor test on a 1- phase IM and determine its equivalent 

circuit. 

TEXT BOOKS 

1. Electrical Machines by Nagrath and Kothari, McGraw-Hill  

2. P.S.Bimbhra, Electrical Machines, Khanna Publishers 

REFERENCES 

1. V.Del Toro, ñElectrical Machines & Power Systemsò, 1985, Prentice-Hall, Inc., 

EnglewoodCliffs 

2. S K Bhattacharya, Electrical Machines, McGraw-Hill  

3. Ashfaq Hussain, Electrical Machines, Dhanpat Rai & Co 

4. Langsdorf, A.C. Machines, McGraw-Hill  

5. Samarajit Ghosh, Electrical Machines, Pearson 
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System 

Engineering 

4(3+1+0) 50 20 30 - - 100 3 hr - 

 

 



 

COURSE OBJECTIVE- The objective of this course is to fulfil  the needs of 

Engineers to What is System Engineering, Structure of Complex Systems, Concept 

Development and Exploration, Engineering Development, Integration and Evaluation. 
 

COURSE CONTENT 

Unit -I What is System Engineering, Origin, Examples of Systems requiring systems 

engineering, Systems Engineer Career Development Model, Perspectives of Systems 

Engineering, Systems Domains, Systems Engineering Fields, System Engineering 

Approaches. 

 

Unit -II Structure of Complex Systems, System Building Blocks and Interfaces, Hierarchy 

of Complex Systems, System Building Blocks, The System Environment, Interfaces and 

Interactions, Complexity in Modern Systems. 

 

Unit -III Concept Development and Exploration, Originating a New System, Operations 

Analysis, Functional Analysis, Feasibility, System Operational Requirements, 

Implementation of Concept Exploration. 

 

Unit -IV  Engineering Development, Reducing Program Risks, Requirements Analysis, 

Functional Analysis and Design, Prototype Development as a Risk Mitigation Technique, 

Development Testing, Risk Reduction. 

 

Unit -V Integration and Evaluation, Integrating, Testing, And Evaluating The Total System, 

Test Planning And Preparation, System Integration, Developmental System Testing, 

Operational Test And Evaluation, Engineering For Production, Transition From Development 

To Production, 

Production Operations. 

 

COURSE OUTCOME: 
 
After successful completion of course, Students are expected to possess an in-

depth understanding and Knowledge of the concepts and What is System 

Engineering, Structure of Complex Systems, Concept Development and 

Exploration, Engineering Development, Integration and Evaluation. 
 

REFERENCES: 

1. Alexander Kossiakoff, William N Sweet, ñSystem Engineering Principles and  

          Practice,Wiley India 

2. Blanchard Fabrycky, Systems engineering and analysis, Pearson 

3. Dennis M. Buede, William D.Miller, ñThe Engineering Design of Systems: 
Models & Methodsò Wiley India 

4. JeffreyL Whitten, Lonnie D Bentley, ñSystem Analysis and Design Methodsò 

5. Richard Stevens, Peter Brook,ò System Engineering ï Coping with 

complexity, Prentice Hall 
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Digital 

Electronics Logic 

Design 

5(3+1+1) 50 20 30 25 25 150 3 hr 2 hr 

 

COURSE OBJECTIVE- The objective of this course is to fulfil  the needs of 
Number Systems and Codes, Combinational Circuits, Sequential Logic Circuit, Registers and 

Counters, Memory Decoding Science & EX Engineering. 
 

COURSE CONTENT 

Unit -I Number Systems and Codes: Digital number systems, base conversion, Binary, 

Decimal, octal, Hexadecimal, number system with radix r, Gray codes. Alphanumeric codes ï 

ASCII code and BCD codes, concept of parity, complementrôs& (r-1)ôs, subtraction with 

complements, signed Binary numbers, Error Detecting & Correcting codes. Basic Theorems 



 

& 

Properties of Boolean algebra: AND, OR, NOT operators, laws of Boolean algebra, 

Demorgonôs theorem, Boolean expression & logic diagram. Negative logic, Alternate logic 

gate representation (concept of bubbled gates) canonical and standard Forms (Minterms & 

Maxterms), sum of minterms& product of maxterms, conversion between canonical forms. 

Truth table & maps, 2,3,4,5 and 6 variable maps, solving digital problems using Maps, Donôt 

care conditions, Tabular minimization. Sum of product & product of sum reduction, 

Exclusive OR & Exclusive NOR circuits, Parity generator &checkers. 

 

Unit -II Combinational Circuits: Design procedure, Adders (half and Full), subtractor (half 

and full) code convertors, Analysis of design, Universal building blocks, Implementation of 

any logic 

circuit with only NAND gates or with only NOR gates, Binary serial adder, parallel adder, 

serial/parallel adder, look ahead carry generator, BCD adder, Binary multiplier, Magnitude 

comparator, Decoder, Demultiplexer, Encoders, priority encoder, Multiplexers & 

implementation of combinational logic diagram. 

 

Unit -III Sequential Logic Circuit : Latches, SR latch with NAND & NOR gates, D latch, 

edge triggered flip flop, J-K flip flop, T flip flop, Master slave flip flop, Analysis of clocked 

sequential circuit, state table, state diagram, state reduction state equations, state assignments, 

flip flop excitation table & characteristic equations, Design procedure for sequential circuits, 

Design with state reduction, Applications of flipflop. 

 

Unit -IV Registers and Counters : Asynchronous and Synchronous counter, counters with 

MOD numbers, Down counter, UP/DOWN counter, propagation delay in ripple counter, 

programmable counter, Pre- settable counter, BCD counter, cascading, counter applications, 

Decoding in counter, Decoding glitches, Ring Counter, Johnson counter, Rotate left & Rotate 

right counter, Registers ï Buffer, Shift left, shift right, shift left/Right registers, parallel in 

parallel out, serial in serial out, parallel in serial out, serial in parallel out registers. Random 

Access Memory, Timing waveform. 

 

Unit -V Memory Decoding, Internal Construction, Coincident decoding, Address 

multiplexing, Read only memory ï Combinational circuit implementation, Type of ROMs, 

combinational PLDs, Programmable Logic Array (PLA), Programmable Array Logic (PAL), 

sequential programmable device. Analog todigital conversion ï Ramp type, dual slope, 

integration, successive approximation, parallel conversion, parallel/ serial conversion, 

convertor specifications, Digital to Analog convertors ï Binary weighted & R/2R D to A 

convertors. 

 

COURSE OUTCOME: 
 
After successful completion of course, Students are expected to possess an in-

depth understanding and Knowledge of the concepts and principles of Number 

Systems and Codes, Combinational Circuits, Sequential Logic Circuit, Registers and 

Counters, Memory Decoding of electrical and non electrical viz. physical quantities 

and Digital Electronics Logic Design. 
 

List of Experiments (Expandable): 

1. Verification of all the logicgates. 



 

2. Design of BCD to Excess-3 codeconverter. 

3. Implementation of NAND & NOR as Universalgate. 

4. Design of RS, JK, T& D Flipflop. 

5. Multiplexer /Demultipexer based boolean function 

6. Design of combinational circuit forthe 

(i) Halfadder 

(ii) Fulladder 

(iii) Half subtractor 

(iv) Fullsubtractor 

7. Design various A-D & D-Aconvertors. 

8. Verify the truth table of SR flip flop 

9. Verify BCD to seven segment decoder. 

 

 

 

 

 

 

References: 

1. A. Anand Kumar, Fundamentals of digital circuits, PHI 

2. A K Maini, Digital Electronics, Wiley India 

3. Thomas Blakeslee; Digital Design with standard MSI and LSI; Wiley Interscience 

4. Jain RP; Modern digital electronics; TMH 

5. M Mano; Digital Logic & Computer design; PHI 

6. Tocci ; Digital Systems Principle & applications; Pearson EducationAsia 

7. Gothmann; Digital Electronics;PHI 

8. Malvino, Leech; Digital Principles and applicationsï(TMH) 

9. Floyad; Digital Fundamentals(UBS) 

10. Nripendra N. Biswas; Logic Design Theory(PHI) 

11. D.C. Green; Digital Electronics (Pearson EducationAsia) 

12. SubrataGhoshal; Digital Electronics, Cengage 
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Power System-I 4(3+1+0) 50 20 30 - - 100 3 hr - 

 

COURSE OBJECTIVE- The objective of this course is to fulfil  the needs of 
Transmission Line Components, Underground Cable, Transmission systems & performance 

of transmission lines, Types of conductors used in overhead transmission line, Voltage control 

& Distribution system. 

 

COURSE CONTENT 

An overview of Electrical Energy Generation General background, structure and components 

of power network. Power generation ï Introduction to conventional, non-conventional & 

distributed generation, Effect of transmission voltage on power system economy. Selection of 

size of feeder. Comparison of isolated versus interconnected power system. Problems 

associated with modern large interconnected power system. Power Plant Economics - Load 

curves, base load, peak load, load factor, demand factor, diversity factor, capacity factor, 

utilization factor, cost of electricity, capital cost, fuel and operation cost. 

 

Unit -I Transmission Line Components 

Inductance resistance and capacitance of transmission line, Calculation of inductance for 1-ū 

and 3- ū, Single and double circuit line, Concept of GMR and GMD, Symmetrical & 

asymmetrical conduction configuration, Calculation of capacitance for 2 wire and 3 wire 

systems, Effect of ground or capacitance, Capacitance calculation for symmetrical and 

asymmetrical 1-phase and three phase, Single and double circuit line, Charging current, 

Transposition of line, Composite conductor, Skin and proximity effect, bundle conductor. 



 

 

Unit -II Underground Cable Comparison of cables and overhead transmission lines, 

Classification of cables, requirement of cable construction, capacitance of single and multi-

core cable, economic core diameter, dielectric stress in cable, Grading of cables, ionization of 

Heating of cables, Phenomena of dielectric losses and sheath loss in cables, Thermal 

resistance of cables. 

 

Unit -III Transmission systems & performance of transmission lines 

Various systems of transmission, effect of system voltage, comparison of conductor materials 

required for various overhead systems. Short, Medium & long transmission line and their 

representation, Nominal T, Nominal ʃ, Equivalent T and equivalent ʃ, network models, 

ABCD constants for symmetrical & asymmetrical network, Mathematical solution to 

estimate regulation & efficiency of all types of lines. Surge Impedance, loading, 

Interpretation of long line equation and its equivalent equation. Tuned power lines. Power 

flow through transmission line, Circle diagram, Method of voltage control, Static & rotating 

VAR generator, transformer control. Insulator & Mechanical design. 

 

 Unit -IV Types of conductors used in overhead transmission line, Types of line supports and 

towers, Distribution of conductors over transmission towers, Spacing between conductors, 

Length of span and sag tension calculation for transmission line, Wind & ice loading, support 

of line at two different levels, string chart, Sag template, Stringing of conductor, Vibration 

and Vibration dampers. Insulator Materials used for transmission line insulations, Types of 

insulator for overhead transmission line failure of insulator, Voltage distribution of 

suspension insulator, String efficiency, Shielding and grading. 

 

Unit -V Voltage control & Distribution system: 

AC single phase, 3 phase, 3wire & 4 wire distribution, Kelvinôs law for most economical size 

of conductor Substation layout showing substation equipment, bus bar single bus bar and 

sectionalized bus bar, main and transfer for bus bar system, sectionalized double bus bar 

system, ring mains. 

COURSE OUTCOME: 
 
After successful completion of course, Students are expected to possess an in-

depth understanding and Knowledge of the concepts and principles of 
Transmission Line Components, Underground Cable, Transmission systems & performance 

of transmission lines, Types of conductors used in overhead transmission line, Voltage 

control & Distribution system of electrical and non electrical viz. physical 

quantities and Power System. 
 

REFERENCES 

1. John Grainger and William Stevenson, Power system Analysis, McGraw Hill. 

2. C.L. Wadhwa, Electrical Power System Analysis, New Age International. 

3. D.P. Kothari, I.J. Nagrath, Power System Engineering TMH II Ed. Reprint 2009.  
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Control System 5(3+1+1) 50 20 30 25 25 150 3 hr 2 hr 

 

COURSE OBJECTIVE- The objective of this course is to fulfil  the needs of 
Modelling of dynamic systems, Time ï domain analysis, Characteristics equation, Frequency, 

Design of control systems, in ex engineering. 

 

COURSE CONTENT 

Unit -I Modelling of dynamic systems: Electrical, Mechanical and hydraulic systems, 

Concept of transfer function, Laplace Transform, State space description of dynamic systems: 

Open and closed loop systems, Signal flow graph, Masonôs formula, Components of control 

systems: Error detectors (Synchro s& Potentiometer), Servomotors (AC & DC), tacho-

generators, power amplifier, steeper motors. 

 

Unit -II Time ï domain analysis of closed loop systems: Test signals, time response of first 

and second order systems, Time domain performance specifications, Steady state error & 

error constants Feedback control actions: Proportional, derivative and integral control. 

Solution of state equation: Eigen values & eigenvectors digitalization state transitive matrix, 

stability Routh-Hurwitz stability analysis. 

 

Unit -III Characteristics equation of closed loop system root loci, construction of loci, 

Effect of adding, poles and Zeros on the loci, Stability by root loci. 

 

Unit -IV Frequency, Domain analysis, Bode plots, Effect of adding, poles and Zeros, Polar 

plot, Nyquist stability analysis, Relative stability: Gain and phase margins. 

 

Unit -V Design of control systems with PD/PI/PID Control in time domain and Frequency 

domain, lead lag,Lag-lead compensation, Design of compensating networks 

 

 

 

COURSE OUTCOME: 
 
After successful completion of course, Students are expected to possess an in-



 

depth understanding and Knowledge of the concepts and principles of Modelling 

of dynamic systems, Time ï domain analysis, Characteristics equation, Frequency, Design of 

control systems of electrical and non electrical viz. physical quantities and Control 

System. 
 

List of experiments (Expandable) 

1. Time response of second order system. 

2. Characteristics of Synchros. 

3. Effect of feedback on servomotors. 

4. Determination of transfer function of A-C servomotor 

5. Determination of transfer function of D-C motor. 

6. Formulation of PI & PD controller and study of closed loop responses of 1st and 2nd 

order dynamic systems. 

7. State space model for classical transfer function using MATLAB. 

8. Simulation of transfer function using operational amplifier. 

9. Design problem: Compensating Networks of lead and lag. 

10. Temperature controller using PID. 

11. Transfer function of a DC generator. 

12. Characteristics of AC servomotor. 

13. Use of MATLAB for root loci and Bode plots of type-1, type-2 systems. 

14. Study of analog computer and simulation of 1st orderand 2nd order dynamic equations. 

15. Formulation of proportional control on 1st order and 2nd order dynamic systems. 

16. Feedback control of 3rd order dynamic Systems 

17. Study of lead and lag compensating networks. 

18. Effect of adding poles & zeros on root loci and bode plots of type-1, type-2 systems 

through MATLAB. 

 

REFERENCES 

1. B.C. Kuo and FaridGolnaraghi, óAutomatic Control Systemsô, Wiley India. 

2. M. Gopal, óControl system engineeringô, McGraw Hill 

3. K. Ogata, óModern Control Engineeringô, Pearson 

4. D. Roy, Chaudhary,óModern Control Systemsô, PHI. 

5. S. Salivahanan, R. Rengaraj, G.R. Venkatakrishnan, óControl System Engineeringô, 

Pearson. 

6. Stefani ShahianSavant,Hostetter, óDesign of feedback control systemsô Oxford 

7. B.S.Manke, Control system Engineering, Khanna Publishers 
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Winding of 

Electrical machine 

2(0+0+2) - - - 50 50 100 - 2 hr 

 

COURSE OBJECTIVE- The objective of this course is to fulfil  the needs of 

Engineers to understand the Applications of Constructional features of DC machine, 

Induction machine, Transformer (in brief), Type of Winding, Design and making of windings 

of  machine, 
 

COURSE CONTENT 

Constructional features of DC machine, Induction machine, Transformer (in brief), Type of 

Winding, Design and making of windings of  machine, 

COURSE OUTCOME: 
After successful completion of course, Students are expected to possess an in-

depth understanding and Knowledge of the Constructional features of DC machine, 

Induction machine, Transformer (in brief), Type of Winding, Design and making of windings 

of  machine, 

 
 

 

REFERENCES 

1. Electrical Machines by SK Bhattacharya, Tata Mc Graw Hill, New Delhi  

2. Electrical Machines by SK Sahdev, Unique International Publications, Jaland 
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Material Science 3(2+1+0) 50 20 30 - - 100 3 hr - 

 

 

COURSE OBJECTIVE- The objective of this course is to fulfil  the needs of 

Engineers to understand the Applications of Introduction to material science and 

engineering, Metals & Alloys, Introduction to SF6, Ceramics, Polymers, Composites, 

Electrical Properties in Science & EX Engineering. 
 

COURSE CONTENT 

Unit -I Introduction to material science and engineering: Atomic structure and bonding in 

materials. Types of material, Recent advances and future trends: (Smart & Nano materials) 

Crystal structure of materials, crystal systems, unit cells and space lattices, crystalline solids 

and their role in influencing various properties. 

 

Unit -II Metals & Alloys:  Mechanical behaviour of metals and alloys, Tensile & compressive 

stress-strain relations, fracture toughness, fatigue, creep, wear and abrasion. Microstructure, 

properties and applications of ferrous and non-ferrous alloys, low alloy steels, aluminium 

alloys, copper alloys, stainless steels, cast irons, super alloys. 

 

Unit -III Introduction to SF6: Physical properties, Electrical properties, SF6as a dielectric 

and insulating material, Specification of SF6 gas for GIS application, Handling of SF6 gas 

before use, Equipment for handling the SF6 Gas, Advantages and Applications of SF6. 

Magnetic and optical properties: Origin of magnetism in metallic and ceramic materials, 

Par magnetism, diamagnetism, anti-ferro magnetism, ferromagnetism, ferrimagnetism, 

magnetic hysteresis, effect of temperature, soft and hard magnetic materials and their 

properties. Reflection, refraction, absorption and transmission of electromagnetic radiation in 

solids. 

 

Unit -IV Ceramics, Polymers, Composites: Structure, defects and properties of Ceramics 



 

materials, processing and applications of traditional and advanced ceramics. Thermal, 

electrical, magnetic, optical and mechanical behaviour of ceramics. Classification of 

Polymers, Polymerization, Structure and Properties, additives for polymer products, Homo 

polymers and co-polymers, Elastomers and Thermoplastic elastomers, Polymer Blends and 

Alloys, Liquid crystal polymers, Polymer foams, Properties and applications of polymers. 

Properties and applications of various composites, metal matrix and ceramic matrix 

composite, Bone-a natural composite materials. Classification of composite materials, Laws 

of mixtures, Factors affecting composite properties, Interfacial bonding, Mechanical 

Behaviour of Composites: Youngôs Modulus and strength considerations for continuous FRCs 

and short FRCs. 

 

Unit -V Electrical Properties: Electrical conduction in metals, Concept of energy band 

diagram for materials - conductors, semiconductors and insulators, electrical conductivity, 

effect of temperature on conductivity, intrinsic and extrinsic semiconductors, dielectric 

properties. Compound semiconductors, Electrical properties of ceramics, Nano-electronics. 

Advanced Materials and Tools: Smart materials, exhibiting ferroelectric, piezoelectric, opt 

electric, se  misconducting behaviour, lasers and optical fibres, photoconductivity and 

superconductivity, nanomaterialôs, synthesis, properties and applications, biomaterials, 

photoconductivity and superconductivity, nanomaterialôs, Ultra-light Materials and Metallic 

Foams: Definition and processing, characterization of cellular metals, properties. 

 

COURSE OUTCOME: 
After successful completion of course, Students are expected to possess an in-

depth understanding and Knowledge of the concepts and principles of 
Introduction to material science and engineering, Metals & Alloys, Introduction to SF6, 

Ceramics, Polymers, Composites, physical quantities and Material Science. 
 

Text Book: 

1. William D. Callister, David G. Rethwisch óCallisterôs Material Science and 
EngineeringôWilley. 

2. William F Smith, Javad Hashemi, Ravi Prakash óMaterial science and engineeringô, 

McGraw Hill. 

 References: 

1. L. Solymar, D. Walsh & R. R.A. Syms óElectrical Properties of Materialsô, Oxford 

2. university press. 

3. James F. Shackelford, Madanapalli K. Muralidhara óIntroduction to Materials Science 

for Engineersô, Pearson 

4. V. Rajendran ó Materials Scienceô McGraw Hill education Pvt. Limited. 

5. Ian P. Jones ó Materials Science for Electrical and Electronics Engineersô Oxford 

university press. 

6. Asleland, Fulay, Wright, Balani óThe Science and Engineering of Materialsô, Cengage 

learning. 

7. K. M. Gupta and Nishu Gupta óAdvanced Electrical and Electronics Materialsô 
Willey. 
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 501 

Utilization of 

Electrical 

Energy 

3(2+1+0) 50 20 30 - - 100 3 hr - 

 

COURSE OBJECTIVE- 

The objective of this course is to get an overview of Illumination Engineering Nature 

of light, Heating, Welding and Electrolysis Electrical, Traction Special features of 

Traction motors, selection of Traction Motor, Electric Drives Individual and collective 

drives, Introduction to Electric and Hybrid Vehicles Configuration. 

  

Unit 1: 

Illumination Engineering Nature of light, units, sensitivity of the eye, luminous 

efficiency, glares. Production of Light; Incandescent lamps, arc lamps gas discharge 

lamps- fluorescent lamps polar curves, effect of voltage variation on efficiency and 

life of lamps, Distribution and control of light, lighting calculations, solid angle, 

inverse square and cosine laws, methods of calculations, factory lighting, flood 

lighting and street lighting, Direct diffused and mixed reflection & transmission 

factor, refractors, light fittings. 

 

 

Unit 2: 

Heating, Welding and Electrolysis Electrical heating-advantages, methods and 

applications, resistance heating, design of heating elements, efficiency and losses 

control. Induction heating: core type furnaces, core less furnaces and high frequency 

eddy current heating, dielectric heating: principle and special applications, arc 

furnaces: direct arc furnaces, Indirect arc furnaces, electrodes, design of heating 

elements, power supply and control. Different methods of electrical welding, 

resistance welding, arc welding, energy storage welding, laser welding, electro beam 

welding, and electrical equipment for them. Arc furnaces transformer and welding 

transformers. Review of electrolytic principles, laws of electrolysis, electroplating, 



 

anodizing-electro-cleaning, extraction of refinery metals, power supply for electrolytic 

process, current and energy efficiency. 

  

Unit 3: 

Traction Special features of Traction motors, selection of Traction Motor, Different 

system of electric traction and their Advantages and disadvantages, Mechanics of train 

movement: simplified speed time curves for different services, average and schedule 

speed, tractive effort, specific energy consumption, factors affecting specific energy 

consumption, acceleration and braking retardation, adhesive weight and coefficient of 

adhesion. 

Unit 4: 

Electric Drives Individual and collective drives- electrical braking, plugging, rheostat 

and regenerative braking load equalization use of fly wheel criteria for selection of 

motors for various industrial drives, calculation of electrical loads for refrigeration and 

air-conditioning, intermittent loading and temperature rise curve. 

 

Unit 5: 

Introduction to Electric and Hybrid Vehicles Configuration and performance of 

electrical vehicles, traction motor characteristics, tractive effort, transmission 

requirement, vehicle performance and energy consumption. 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of light, 

Heating, Welding and Electrolysis Electrical, Traction Special features of Traction 

motors, selection of Traction Motor, Electric Drives Individual and collective drives, 

Introduction to Electric and Hybrid Vehicles Configuration. 

 

Reference Books: 

1. Open Shaw ,Taylor, .Utilization of electrical energy., Orient Longmans, 1962. 

2. H. Pratap, Art and Science of Utilization of Electrical Energy. 

3. Gupta, J.B., Utilization of Elect. Energy ,Katariya and sons, New Delhi. 

4. Garg, G.C., Utilization of Elect. Power and Elect. Traction. 

5. N V Suryanarayan, Utilization of Elect. Power including Electric Drives and 

Elect. Traction, New Age International. 

6. Hancok N N, Electric Power Utilisation, Wheeler Pub. 

7. Mehrdad,Ehsani,YiminGao,Sabastien.E. Gay,AliEmadi, ñModern electric, 

hybrid electric and fuel cell vehiclesò, CRC Press. 
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TBEX-

502 

Electronic

s Devices 

& Circuits 

5(3+2+0) 50 20 30 25 25 150 3 hr 2 hr 

COURSE OBJECTIVE- 

The objective of this course is to get an overview of Operational Amplifiers, Design 

aspects of Monolithic OpAmps, Filters, Acoustics, Microwave, Logic Families , IC 

1496 (Balanced modulator applications). 

 

Syllabus 

Unit 1: 
Operational Amplifiers: Design aspects of Monolithic OpAmps, ideal characteristics, 

specifications, offset voltages and currents, frequency compensation techniques, 

measurement of opamp parameters, applications of op-amp inverting, non inverting 

amplifiers, integrators, function generator, logarithmic amplifier, instrumentation 

amplifiers, signal conditioning circuits, multivibrators, square wave generator, 

rectifiers, peak detectors & voltage regulator. 

 

Unit 2: 

 Filters: Active filters, LPF, HPF, BPF, BEF, All pass filter, higher order filters & their 

design, switched capacitor filters, 555 timer and its applications, 556 function 

generator IC and its applications, phase locked ICs (PLL) 565 and their applications. 

IC 1496 (Balanced modulator applications). 

 

Unit 3: 
Acoustics: Microphones ï Carbon, moving coil, ribbon, crystals condenser, their 

working principle and characteristic, Noise Figure and sensitivity and shielding. Loud 

Speakers ï Moving Coil, electrodynamics horn type, multi-way speaker system, cross 

over network and their frequency characteristic. Various types of sound recording, 

magnetic recording, disk and crystal recording, Reverberations, building and studio 

acoustics, high fidelity. 

 

Unit 4: 

Microwave: Generation of microwave by tubes, limitation of conventional tubes, 

Klystron amplifiers, reflex Klystron oscillator, magnetrons, traveling wave tube 

(TWT), backward wave oscillator (BWO), high frequency limitation of transistor, 

microwave transistor, Manley Rowe relations, parametric amplifiers and frequency 

multipliers, Gun effect, Gun diode oscillator, Avalanche effect, IMPATT & TRAPATT, 

BARRITT, TUNNETT, MITATT, microwave field effect transistors, MASER, 

LASER, Microwave Integrated Circuits (MICs) diode, Schottky barrier and backward 

diodes, PIN diode and their applications. 

 

Unit 5: 



 

Logic Families: DTL, ITL, ECL, TTL, MOS Logic Families, parameters and their 

comparison, transistor logic, interfacing of logic families, Integrated transistor, FET 

and MOS as switches, switching speed of integrated diode, transistor, FET devices, 

comparison between TTL and DTL, multi emitter transistor, Characteristics of TTL 

with Shottkey devices, transfer characteristics of ECL, Fan in and Fan out speed of 

operation, logic versatility of ECL gates, temperature compensated bias MOS, CMOS 

and their transfer characteristics, MOS invertors, CMOS inverter, rise and fall time in 

CMOS gates, interfacing BIT and CMOS gates. 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of 

Operational Amplifiers,Design aspects of Monolithic OpAmps, Filters, Acoustics, 

Microwave, Logic Families IC 1496 (Balanced modulator applications). 

 

List of Experiments (Expandable): 

 

1. Char. of Op-Amp (input offset voltage, slew rate CMRR, BW, Input bias current ) 

2. Linear application of OP-Amp (voltage follower, inviting and non-inverting 

amplifier and their 

frequency response adder subtractor differential amplifier, integrator and differential 

frequency 

response) 

3. Study of Op-Amp as a comparator 

4. Design of Schmitt trigger 

5. Design of monoastable&astablemultivibrator 

6. To construct and plot frequency response of low & high pass filter. 

 

References: 

1. Tobbey; OP- Amps their design and Application 

2. Gaikward RA; OP- Amp and linear Integreted circuits; PHI 

3. Salivahanan; Linear Integrated Circuits; TMH 

4. Kennedy J; Principles of communications; TMH 

5. R.G.Gupta; Audio and Video System; TMH 

6. Linear Integrated Circuits :D. Raychowdhary and Shail Jain 

7. Introduction to System Design using Integrated ckt: B.S. Sonde (New Age Pub.). 

8. Micro Electronics :Jacob Millman (ISE) 

9. Integrated Circuits :Botkar (Khanna) 

10. Applications of linear Integrated circuits :Clayton 

11. Microwave Design and Circuits :S.L. Liao (PHI) 

12. Microwaves and Radar :A.K. Maini (Khanna) 
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Electrical 

machine-II  

5(3+1+1

) 

50 20 30 25 25 150 3 hr 2  hr 

 

 

COURSE OBJECTIVE- 

The objective of this course is to get an overview of the Electrical Machines. It 

covers the ( D. C. Generator, D. C. Motors , Synchronous Motor, Synchronous 

generator etc.)Performance characteristics of various machines with different 

loads test Efficiency, Regulation, Losses, Advantages, disadvantages, and 



 

applications etc 

 

Unit 1:  

D.C. Machine-IBasic construction of DC machines; types of DC machines and 

method of excitation; lap and wave windings; Emf equation; armature reaction and 

methods of limiting armature reaction; Commutation process and methods for 

improving commutation; Basic performance of DC generators and their performance 

characteristics; Metadyne and Amplidyne; permanent magnet DC motors; Brush less 

dc motors. 

 

Unit 2: 
D.C. Machine-II Basic operation of DC motors; Torque equation; Operating 

characteristics of DC motors, Starting of DC motors- 2point, 3 point and 4 point 

starters; speed control of DC motors; losses and efficiency of DC machines; testing of 

DC machines, direct testing, Swinburneôs test and Hopkinsonôs test. Application of 

DC machines. 

 

Unit 3: 

Synchronous Machine-I Construction; types of prime movers; excitation system 

including brushless excitation; poly phase distributive winding, integral slot and 

fractional slot windings; emf equation, generation of harmonics and their elimination; 

armature reaction; synchronous reactance and impedance, equivalent circuit of 

alternator, relation between generated voltage and terminal voltage, voltage regulation 

of alternators using synchronous impedance, mmf, zpf and new A.S.A method. 

 

Unit 4: 

Synchronous Machine-II  Salient pole machines; two reaction theory equivalent circuit 

model and phasor diagram; determination of Xd and Xq by slip test; SCR and its 

significance; regulation of salient pole alternator, power angle equation and 

characteristics; synchronizing of alternator with infinite busbar,; parallel operation and 

load sharing; synchronizing current, synchronizing power and synchronising torque 

coefficient; synchroscopes and phase sequence indicator; effect of varying excitation 

and mechanical torque,. 

 

Unit 5:  

Synchronous machine-III  Synchronous motor operation, starting and stopping of 

synchronous motor, pull in torque, motor under load power and torque, reluctance 

torque, effect of excitation, effect of armature reaction, power factor adjustment, V 

curves, inverted V curves, synchronous motors as power factor correcting device, 

super synchronous and sub synchronous motors, hunting and damper winding 

efficiency and losses. Analysis of short circuit oscillogram, determination of various 

transient, sub transient and steady reactances and time constants, expression of 

transient and sub transient reactances in terms of self and mutual inductances of 



 

various winding, short circuit current, equivalent circuit. Single phase synchronous 

motors- hysteresis motor, reluctance motor. Repulsion motor, stepper motor, switched 

reluctance. 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of 

( D. C. Generator, D. C. Motors , Synchronous Motor, Synchronous generator 

etc.)Performance characteristics of various machines with different loads test 

Efficiency, Regulation, Losses, Advantages, disadvantages, and applications etc 

 

List of Experiments: 

Experiments can cover any of the above topics, following is a suggestive list: 

1. To plot magnetisation characteristic of a separately excited DC generator 

2. To perform load test on DC generators. 

3. To perform load test on DC series and shunt motor 

4.  To perform Swinburnôs test on a DC machine and find out its efficiency under 

full load condition. 

5.  To conduct Hopkinsonôs test on a pair of DC shunt machine. 

6. To perform OCC and SCC test on an alternator and determine its regulation. 

7.  To determine regulation of alternator using mmf and zpf methods. 

8. To synchronise alternator with infinite bus bar. 

9. To plot V and inverted V curves for a synchronous motor 

10.  To find Xd and Xq of salient pole synchronous machine by slip test. 

11.  To determine negative sequence and zero sequence reactance of an alternator. 

12.  To determine subtransient direct axis and quadrature axis synchronous 

reactances of salient pole machine. 

 

Reference Books: 

1. M.G. Say,Performance& design of AC machines, CBS publishers & 

distributors, Delhi, 3rd edition 

2. A.E. Clayton & N.N. Nancock, The Performance & design of DC machines 

CBS publications & distributors, Delhi, 3rd edition 

3. P.S. Bhimbra, Electrical Machinery, Khanna Pub. P.S. Bhimbra, Generalized 

theory of Electrical Machines, Khanna publishers, Delhi, 

4. Ashfaq Husain, Electric Machines, DhanpatRai, New Delhi 

5. I.J. Nagrath& D.P. Kothari, Electric Machines, Tata McGraw Hill , New Delhi, 

1. Syed A. Nasar,Electric Machines & Power Systems, Volume I , Tata McGraw 

Hill, New Delhi 

2. A. E. Fitzerald, C. Kingsley & S.D. Umans , Electric Machinery Tata McGraw 

Hill ,New Delhi ,5th edition. 
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Power 

Electronics 

Devices & 

Circuits 

5(3+1+1

) 

50 20 30 25 25 150 3 hr 2  hr 

 

 

COURSE OBJECTIVE-The objective of this course is to get knowledge of 

operation  and analysis of rectifier, inverter, thyristor , chopper and power 

electronics devices.To make the students to design triggering circuits of SCR.  

To introduce power electronics components from which the characteristics of 

SCR, TRIAC, IGBT and MOSFET are obtained. To perform the experiments on 

various converters. 

 

Unit 1: 
Advantages and application of power electronic devices characteristics, Symbol & 

application of power diodes, power transistors, GTO, Triac, Diac, Power MOSFET, 

IGBT, LASCR,Fast recovery diode, schottey diode MCTs. Principle of operation of 

SCR, Two transistor analogy, brief idea of construction of SCR, Static characteristics 

of SCR, Condition of turn on & off of SCR.Gate characteristics, Method for turning on 



 

of SCR, Turnoff methods, different commutation techniques (Class A,B,C,D,E, & F 

Commutation) firing of SCR, Use of pubic transformer and opto isolator in firing, 

Resistance firing Ckt, Resistance capacitance firing circuit, UJT firing cut, and ramp 

triggering, firing for 3-ū circuit. SCR rating & protection of SCR over voltage, Over 

current, Suprior firing, Design of snubber circuit and protection of gate of SCR, 

heating, cooling & mounting of SCR series and parallel operation of SCR, String 

efficiency & problem associated with series and parallel operation of SCR. 

 

Unit 2: 

Operation and analysis of single phase (Half wave & Full Wave) and multiphase 

(Three Phase) uncontrolled and controlled rectifier circuit with resistive, resistive & 

inductive load (continuous &non continuous conduction, Fw small & very large 

inductive loads) and RLE loads. Estimation of average load voltage and load current 

for above rectifier cirucits active and reactive power input .Effect of free wheeling 

diode and source inductance on performance of these rectifier circuits .Comparison of 

mid point& Bridge rectifier circuits. 

 

Unit 3: 

Series and parallel inverter, Voltage source & current source inverter, Single phase and 

three phase bridge inverter, Self cumulated inverters,, Mc- murray& MC murray bed 

ford inverters, Voltage control of single phase and three phase bridge inverter, 

Harmonics & their reduction techniques. 

 

Unit 4: 

Principle of chopper operation, Various control strategies in chopper, Step up & step-

up/step downchoppers, chopper configuration (Type A,B, C,D, & E), Steady state 

analysis of chopper circuits,Current & voltage commutation of chopper circuits Jones 

&Morgens chopper 

 

Unit 5: 
Single phase (mid point& bridge configuration) and three phase cyclo convertor 

configuration and operating principles. AC voltage controllers (using SCRs &Traics) 

single phase full wave controller with R and RL load, Estimation of RMS load voltage, 

RMS load current and input power factor, three phase AC voltage controller (Without 

analysis) Dual converter Switched mode voltage regulator buck, Boost, Buch& Boost, 

Ck regulators. 

 

COURSE OUTCOME ïStudent after successful completion of course must be 

able to apply the different power electronics devices on different circuit and its 

application. Upon completing this lab students must be able to correlate 

theoretical and practical analysis of AC-AC, DC-AC converters and also 

converter fed to AC&DC drives. Also analyze the characteristics of MOSFET, 

IGBT, SCR and SCR firing CKTs, this commutation techniques. 



 

 

List of Experiments: 

1. VI characteristics of SCR 

2. VI characteristics of DIAC 

3. VI characteristics of BJT 

4. Characteristics of TRIAC 

5. VI characteristics of MOSFET transfer characteristics of MOSFET 

6. Output characteristics of IGBT 

7. Transfer characteristics of IGBT 

8. Single phase SCR half controlled converter with R load 

9. 1ū SCR fully controlled converter with R-load 

10. Study of 3ū SCR half controlled converter 

11. Study of 3ū SCR fully controlled converter 

12. Study of classes of commutation A,B,C,D,E,F. 

 

Reference Books: 
1. M.H. Rashid, Power Electronics Circuits, Devices and Applications, Pearson  

Education, Singapore, 1993. 

2. M Ramsmoorthy, An Introduction to transistor and their application, Affiliated 

East-West Press. 

3. P.C. Sen, Power Electonics, TMH. M.D. Singh, K.B. Khanchandani, Power 

Electronics, TMH, Delhi, 2001. 

4. Chakravarti A., Fundamental of Power Electronics and Drives, Dhanpat Ray & 

Co., 

5. Dr. P.S. Bhimbhra, Power Electonics, Khanna Pub. 

6. VedamSubramanyam, Power Electronics New Age International Revised II ed. 

2006. 

7. Randall Shaffer, Fundaments of Power Electronics With MATLAB 

CengageLeaening 2008. 
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Switchgear & 

Protection 

5(3+1+1

) 

50 20 30 25 25 150 3 hr 2  hr 

 

COURSE OBJECTIVE-The objective of this course is to get knowledge of Fault 

Analysis, Protective Relays, Circuit Breakers, System Protection and Surge 

Protection in Switchgear & Protection. 

Unit -1: 

Fault Analysis: Fault Analysis per unit, representation and its advantages, faults in 

power systems (Symmetrical & Unsymmetrical), Single line and equivalent 

impendence diagram representation of power system components. Symmetrical 

components and its application to power systems, fault analysis, Sequence networks 

and their interconnection for different types of faults, Effect of fault impedance, 

Current limiting reactors, its location and application, Short circuit calculation. 

 

Unit -2 :  

Protective Relays :Requirement of relays, Primary & backup protection, Desirable 

qualities of relays, Concept of Pickup, reset & drop-off, Drop off/ Pickup ratio, 

inverse time & definite time charters tics, Attracted armature, Balanced Beam, 

Induction disc, Induction cup, Moving coil & moving Iron, Rectifier , Thermal, 

Bimetal directional relay, Frequency, DC, all or nothing relays. Pilot & negative 

sequence, Over current, Over Voltage, Directional, Differential and Distance relays, 

R-X diagram, Impedance mho & reactance relay. Introduction of static analog & 

digital relays, Classification of static relays. 

 

Unit -3 : 

 Circuit Breakers : Elementary principle of arc quenching, recovery & re-striking 

voltage, arc quenching devices, description and operation of Bulk oil, Minimum oil, 

Air break, Air blast, SF6, Vacuum circuit breakers and DC circuit breakers, their 

comparative merits, LT Switch gear, HRC fuses, current limiting reactor.& their 

design features, influence of reactors in CB ratings Testing of circuit breaker, 



 

Description of a simple testing station, direct & indirect testing. 

 

 

 

Unit -4: 

System Protection : Protection of Generators - Earth Fault, percentage, differential, 

Loss of excitation, Prime mover failure, Over current, Turn to turn fault, Negative 

phase sequence, heating, Reverse power protection schemes Protection of 

Transformers Internal & external fault protection, Differential, Earth fault, Over 

Current, Overheating, Protection schemes, Protection of transmission lines, Over 

current, Distance and carrier current protection schemes. 

 

Unit -5: 

Surge Protection & insulation co-ordination: Switching surges, Phenomena of 

Lightning, over voltage due to lightning, Protection against lightning, Lightning 

arrestors, selection of lightning arrestors, Surge absorbers and diverters, Rod gap, 

Horn gap expulsion type & valve type lightning arrestors, solid resistance and 

reactance earthing, Arc suppression coil, Earthing transformers, Earthwires, Earthing 

of appliances, insulation co-ordination, Definitions determination of line insulation, 

insulation level of substation equipment, co-ordination amongst items of substation 

equipment. 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth 

understanding and Knowledge of the theory and applications of Fault Analysis, 

Protective Relays, Circuit Breakers, System Protection and Surge Protection in 

Switchgear & Protection. 

 

List of Experiments: 

1. Determination of drop out factor of an instantaneous over current relay. 

2. Determination of operating characteristic of IDMT relay. 

3. Determination of operating characteristic of differential relay. 

4. Study and operation of gas actuated protective relay. 

5. Study and operation of static over current relay. 

6. Determination of transmission line parameters using MATLAB. 

7. Analysis of power system faults (Symmetrical & Asymmetrical) using MATLAB. 

8. Study of SF6 circuit breaker 

9. Protectional simulation study of generator, Transformer, Feeder & Motor 

protection. 

 

References: 

1. B. Ravindran and M Chander, "Power System protection and Switchgear", New 

Age International. 



 

2. 2.Badrirka, Power System protection and switchgear, TMH. 

3. CL Wadhwa, Electrical Power systems, New age International. 

4. 4.HaddiSaadet, "Power System Analysis, TMH 

5. A.R. Bergen, Vijay Vittal, "Power System Analysis, Pearson Education, Asia. 

6. Switchgear & protection Sunil S. Rao. Khanna Publication. 

7. 7.Ravindra P. Singh, Switchgear & Power System Protection, PHI Learning. 
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GD &Seminar 2(0+0+2

) 

  50   50  2  hr 

 

Objective of GD and seminar is to improve the MASS COMMUNICATION and 

CONVINCING/understanding skills of students and it is to give student an 

opportunity to exercise their rights to express themselves. 
 
Minimum 2 seminars of 15 minutes each by every student during the semester to be 

evaluated by a Panel of Examiners. 
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Electrical  

House wiring 

3(1+0+2

) 

25 10 15 50 50 150 3hr 2  hr 

 

COURSE OBJECTIVE-The objective of this course is to get knowledge of 

Joints and Accessories Terminators and joints, Wiring Cleat wiring, Testing of 

domestic wiring Polarity test, and Safety Precautions Earthing electrodes and 

earth wire to Electrical  House wiring. 

 

Syllabus 

Unit I : 
Joints and Accessories Terminators and joints: -Prepare terminators, skinning stripping and 

crimping Types of joints and their uses, twisted joint, married joint, scarfed joint etc. 

Accessories: Ratings and mountings, surface and flush controlling accessories, single pole, 

two way, intermediate, D.P., bell push, D.P.I.C and T.P.I.C. switches. Holding accessories, 

bayonet, screw types. Outlet accessories, sockets and plugs, two pin and three pin. General 

accessories, ceiling roses, adopters, distribution boards, neutral links etc. mounting 

accessories, round blocks, square blocks etc., safety accessories Kit Kat fuse cutout, MCBS-

SP, TP, DP, TPN and isolators. 

 

 

 

Unit II :  

Wiring Cleat wiring ï uses Batten wiring ï uses Casing and capping wiring ï uses 

Wiring a house having a tube light, a filament lamp a ceiling fan, a call bell , a water 

pump with starter, 2 pin socket, wiring a house having 3-Bed rooms, dressing room, 

kitchen, Verandah, and appliances, Refrigerator, Washing machine, Geyser and 

electric pump (1hp). Master switch controls, master off switch and master on switch 

control 

Conduit wiring: - PVC and metal conduit, Repeat the above domestic wiring with 

PVC conduit wiring. Control of lamp from two places, control of lamp from three 

places. Godown wiring, corridor wiring, wire up consumers main board with I.C.D.P. 

switch and fuses. Earthing domestic installations ï earth electrodes, rod or pipe 

earthing and plate earthing. Single ï phase motors and starters wiring. Three phase 

motors and starters wiring. 

 

Unit III : 

Testing of domestic wiring Polarity test, continuity test, earth and ground test, 

insulation test between conductors and between conductors and earth. 

 



 

Unit IV : 

Safety Precautions Earthing electrodes and earth wire to sockets. All appliances with 

fuses and good insulation and protective relays. Correct rating of main fuses for the 

domestic wiring. 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth 

understanding and Knowledge of the theory and applications of Joints and Accessories 

Terminators and joints, Wiring Cleat wiring, Testing of domestic wiring Polarity test, 

and Safety Precautions Earthing electrodes and earth wire. 

 

Experiments List: 

1. Connecting a switch with socket. 

2. Connection of a switch with bulb. 

3. Two bulb control by a switch. 

4. Series connection. 

5. Parallel connection. 

6. One bulb and socket control by a switch. 

7. Two light control by two switch. 

8. Connection of ceiling rose. 

9. Fixing of tube light. 

10. Finding fault in tube light. 

11. Replacing wiring of tube light. 

12. Ceiling fan controlled by switch. 

13. Fan control by regulator through switch. 

14. Two way switching. 

15. Corridor lighting. 

16. Making electric board. 

17. Finding fault in board. 

18. Use of multimeter. 

19. 1BHK wiring. 

20. 2 BHK wiring. 

Reference books: 

1. Electrical Wiring ïResidential ; by Ray C. Mullin & Robert L. Smith. 

2. Step By Step Guide to Home Wiring; by J. Ray McReynolds 

3. The Complete Guide to Home Wiring : A Comprehensive Manual from Basic 

Repairs to Advanced Projects ; by Thomas G. Lemmer ( Black & Decker Corp.) 



 

4. Wiring a House; by  Rex Cauldwell . 

5. Step by Step Home Wiring Diagrams ; by J. Ray McReynolds 

6. The Complete Guide to Home Wiring: A Comprehensive Manual, from Basic 

Repairs to Advanced Projects by Black & Decker . 
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Optical fiber 

splicing 

3(1+0+2

) 

25 10 15 50 50 150 3hr 2  hr 

 

COURSE OBJECTIVE-The objective of this course is to get knowledge of 

Theory and Principles of Fiber Optics, Network Design, Fiber Termination 

http://www.amazon.com/Rex-Cauldwell/e/B000APGDPG/ref=dp_byline_cont_book_1
http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Black+%26+Decker&search-alias=books&field-author=Black+%26+Decker&sort=relevancerank


 

Splicing and Hardware, Optical Testing and Measurement, and FDDI & 

Ethernet in Optical fiber splicing. 

 

Syllabus 

UNIT I  

Theory and Principles of Fiber Optics: The Origins of Fiber Optic 

Communications, Basics of Fiber Optics Principles of Operation , System Parameters 

Fiber Manufacture, Understanding the ñdBò of Fiber Optic Measurements,  Free 

Space Optics ,Fiber Optic Installation Safety Keeping up to Date , Resource Guide to 

Fiber Optics ,Fiber Optic Economics:- Fiber or Copper, Fiber Applications, Fiber 

Performance. 

 

UNIT II  

Network Design (Sources and Cable selection): Guidelines for Fiber Optic Design 

and Installation, Light Sources, LED, Vertical Surface Emitting Lasers, Lasers 

Modulation, Optical Fiber Cables Multimode Restricted Mode Launch Bandwidth, 

Laser Optimized Multimode, Single-mode Optical Fiber Cable Construction, Cable 

Parameter and typical Values. 

 

UNIT III  

Fiber Termination Splicing and Hardware: Fiber Optic Safety, Fiber Optic 

Terminations: (Connectors, Splices and Joints) ,  Fiber Optic Tools ,Termination 

Methods ,Fusion Splicing Methods ,Mechanical Splicing, Striping, Cleaning, and 

Cleaving ,Fiber End-Face Polish Techniques ,Connector Guidelines Storage loops, 

Fiber Optic Restoration ,Proactive Planning versus Reactive Restorations Equipment 

Used in Restoration. 

 

UNIT IV  

Optical Testing and Measurement: - Reasons for Testing Acceptance Testing, Types 

of Test Measurements, Link Loss Calculation Power Budget and Rise time 

calculations, Network Testing, Network Utilities Week. 

Fiber Related Standards and Codes: - The National Electrical Code ANSI/TIA/EIA 

Building codes and Engineering updates TIA/EIA-568-B TIA/EIA -606-B , Guidelines 

for Fiber Optic Design  and Installation, Cable Guidelines, Connector Guidelines 

Cable Parameters and Typical Values, Installation Specifications Specifying Fiber 

Optic Cable, Environmental Specifications Cable Plant Documentation, 

Documentation Software. 

 

UNIT V  

FDDI & Ethernet:  Introduction to How Ethernet Works, Local Area vs. Wide Area 

General Model of Communications, OSI Model, Comparison of OSI Model and the 

TCP/IP Model, Carrier Sense Multiple Access/Collision Detection, Differential Mode 

Delay.10/Gigabit/1000Mbps/100Mbp s/10Mbps,Limitations of Ethernet, Fiber 



 

Distributed Data Interface Functionality ,FDDI Transmission Media ,FDDI 

Specifications ,FDDI Frame Format ,FDDI Fault Tolerance. 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth 

understanding and Knowledge of the theory and applications of Theory and Principles 

of Fiber Optics, Network Design, Fiber Termination Splicing and Hardware, Optical 

Testing and Measurement, and FDDI & Ethernet 

List of Experiments (Expandable): 
 

1. Introduction to Fiber Optic CablesðStripping and Cleaving  

2. Fiber Optic Connectors  

3. Fiber Optic Test Set  

4. Fusion Splicing  

5. Wavelength Division Multiplexing  

6. The Optical Time Division Reflectometer 

7. Fiber optic Star Coupler  

8. Transmission of Light between two fibers. 

9. Fiber optics transmission sensor.  

10.  Setting of fiber optics analog link.  

11. Study of losses in optical fiber.  

12. Measurement of numerical aperture.  

13. Setting up fiber optics digital link.  

14. Principal of Semiconductor Laser Diode.  

15. Study of characteristics of fiber optics LED and Photo Detector.  

16. Study of time division de-multiplexing 

 

References: 
1. Keiser: Optical Fiber Communications, TMH. 

2. Senior: Optical Fiber Communication- Principles and Practices, Pearson 

Education. 

3. Agarwal: Fiber Optic Communication Systems, Wiley India.. Palais: Fiber 

Optics  

          Communications, Pearson Education. 

4. Satish Kumar: Fundamentals of optical Communications, PHI Learning. 

5. Khare: Fiber Optics and Optoelectronics, Oxford University Press. 

6. Ghatak and Thyagrajan: Fiber Optics and Lasers, Macmillan India Ltd. 

7. Gupta: Optoelectronic Devices and Systems, PHI Learning.Sterling: 

Introduction to Fiber Optics, Cengage Learning. 
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Microprocessor

s and 

Microcontroller

s 

5(3+1+1

) 

50 20 30 25 25 150 3 hr 2  hr 

 

 

COURSE OBJECTIVE-The objective of this course is to get knowledge of 

Microprocessor 8086Introduction to 16-bit 8086 microprocessors, Microprocessor 

8086 programming Instruction set of 8086, Input-Output interfacing, and  8051 

Interfacing. 

Syllabus 

Unit 1: 

Microprocessor 8086Introduction to 16-bit 8086 microprocessors, architecture of 

8086, Pin Configuration, interrupts, minimum mode and maximum mode, timing 



 

diagram, Memory interfacing, Comparative study of Salient features of 8086, 80286 

and 80386. 

 

Unit 2: 

Microprocessor 8086 programming Instruction set of 8086, Addressing mode, 

Assembler directives & operations, assembly and machine language programming, 

subroutine call and returns, Concept of stack, Stack structure of 8086, timings and 

delays. 

 

Unit 3: 

Input-Output interfacing: Memory Mapped I/O and Peripherals I/O. PPI 8255 

Architecture and modes of operation, Interfacing to 16-bit microprocessor and 

programming, DMA controller (8257) Architecture, Programmable interval timer 

8254, USART 8251, 8 bit ADC/DAC interfacing and programming. 

 

Unit 4: 

Microcontroller 8051Intel family of 8 bit microcontrollers, Architecture of 8051, Pin 

description, I/O configuration, interrupts; Interrupt structure and interrupt priorities, 

Port structure and operation, Accessing internal& external memories and different 

mode of operations, Memory organization, Addressing mode, instruction set of 8051 

and programming. 

 

Unit 5: 

8051 Interfacing, Applications and serial communication8051 interfacing to ADC and 

DAC, Stepper motor interfacing, Timer/ counter functions, 8051 based thyristor firing 

circuit, 8051 connections to RS-232, 8051 Serial communication , Serial 

communication modes, Serial communication programming, Serial port programming 

in C. 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth 

understanding and Knowledge of the theory and applications of Microprocessor 

8086Introduction to 16-bit 8086 microprocessors, Microprocessor 8086 programming 

Instruction set of 8086, Input-Output interfacing, and  8051 Interfacing. 

 

List of Experiments: 

A. Introduction 

1. Introduction to 8086 & 8051 kit, hardware features & modes of operation. 

2. Technique of programming & basic commands of kit. 

3. Instruction set of 8086 & 8051. 

B. Assembly language programming of 8086 & 8051. 

1. Write a program to add two 8-bit numbers. 

2. Write a program to add two 16-bit numbers. 



 

3. Write a program for 8-bit decimal subtraction. 

4. Write a program to find 1ôs complement and then 2ôs complement of a 16-bit 

numbers. 

5.Write a program to find larger of two numbers. 

6. Write a program to shift an 8-bit number left by 2-bits. 

7. Write a program to multiply two 16-bit numbers . 

8. Write a program for factorial of given number by recursion. 

9. Write a program to square of an 8-bit number. 

10. Write a program to generate a square wave of 2 KHz Frequency on input pin. 

 

Reference Books: 

1. Hall Douglas V.,Microprocessor and interfacing, Revised second edition 2006, 

Macmillan, McGraw Hill . 

2. A.K. Ray &K.M.Bhurchandi, Advanced Microprocessors and peripherals- 

Architecture, Programming and Interfacing, Tata McGraw ï Hill, 2009 TMH 

reprint.. 

3. Kenneth J. Ayala, The 8086 microprocessor: programming and interfacing the 

PC, Indian -edition , CENGAGE Learning. 

4. Muhammad Ali Mazidi and Janice Gillespie Mazidi, The 8051 Microcontroller 

and Embedded Systems, Pearson education, 2005. 

5. Kenneth J. Ayala, The 8051 Microcontroller Architecture, III edition, 

CENGAGE Learning. 

6. V.Udayashankara and M.S.Mallikarjunaswamy, 8051 Microcontroller: 

Hardware, Software & Applications, Tata McGraw ï Hill, 2009. 

7. McKinlay, The 8051 Microcontroller and Embedded Systems ï using assembly 

and C, PHI, 2006 / Pearson, 2006. 

8. Microprocessor and Interfacing, I edition 2012, oxford press setnilkumar, 

SaravamJeevanathan shah. 
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Theory 
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COURSE OBJECTIVE-The objective of this course is to get knowledge of 

Cartesian, cylindrical & spherical co-ordinate systems, Laplaceôs & Poissonôs 

equations, solution of Laplaceôs equation, Static Magnetic Field and Electro 

Magnetic Waves in Electromagnetic Theory. 

 

Unit 1: 
Cartesian, cylindrical & spherical co-ordinate systems, scalar & vector fields, 

gradient, divergence & curl of a vector field, Divergence theorem &Stokesôs theorem 

, concept of vectors. Electrostatic Fields ï Coulombôs law, electric field intensity due 

to different charge distribution viz. line charge, sheet charge, Field due to continuous 

volume ï electric potential, properties of potential function, potential gradient 

equipotential surfaces, line of force, Gauss law, applications of Gauss law, Gauss law 

in point form method of images. 

 

 

 

Unit 2:  



 

Laplaceôs & Poissonôs equations, solution of Laplaceôs equation, Electric dipole, 

dipole moment, potential & electric field intensity due to dipole, Behavior of 

conductors in an electric field. Conductor & insulator, electric field inside a dielectric, 

polarization, Boundary value conditions for electric Field, Capacitance & 

Capacitances of various types of capacitors, Energy stored and energy density in static 

electric field, Current density, conduction & convection current density ohms law in 

point form, equation of continuity. 

 

Unit 3: 

 Static Magnetic Field, Biot-Savartôs law, Magnetic Field intensity due to straight 

current carrying filament, circular, square and solenoidal current carrying wire, 

Relationship between magnetic flux, flux density & magnetic Field intensity; 

Ampereôs circuital law and its applications, magnetic Field intensity due to infinite 

sheet and various other configurations, Ampereôs circuital law in point form, 

Magnetic force, moving charge in a magnetic field, Lorentz Force on straight and long 

current carrying conductors in magnetic field, force between two long & parallel 

current carrying conductors. Magnetic dipole & dipole moment, a differential current 

loop as dipole, torque on a current carrying loop in magnetic field, Magnetic 

Boundary conditions. 

 

 

Unit 4: 
Scalar magnetic potential and its limitations, Vector magnetic potential and its 

properties, vector magnetic potential due to different simple configurations; Self and 

Mutual inductances, determination of self & mutual inductances, self inductance of 

solenoid, toroid coils, mutual inductance between a straight long wire & a square loop. 

Energy stored in magnetic Field & energy density, Faradayôs Law, transformer & 

motional EMFs, Displacement current, Maxwellôs equations as Generalization of 

circuit equations, Maxwellôs equation in free space, Maxwellôs equation for 

harmonically varying Field, static and steady fields, Maxwellôs equations in 

differential & integral form. 

 

Unit 5: 

Electro Magnetic Waves: Uniform plane wave in time domain in free space, 

Sinusoidally time varying uniform plane wave in free space, Wave equation and 

solution for material medium, Uniform plane wave in dielectrics and conductors, 

Pointing Vector theorem, instantaneous, average and complex poynting vector, power 

loss in a plane conductor, energy storage, Polarization of waves, Reflection by 

conductors and dielectric ï Normal & Oblique incidence, Reflection at surface of a 

conducting medium, surface impedance, transmission line analogy. 

 

 

 



 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth 

understanding and Knowledge of the theory and applications of Cartesian, cylindrical 

& spherical co-ordinate systems, Laplaceôs & Poissonôs equations, solution of 

Laplaceôs equation, Static Magnetic Field and Electro Magnetic Waves in 

Electromagnetic Theory. 

 

Reference Books: 

1. Mathew N.O Sadiku; Elements of Electromagnetic; Oxford. 

2. P.V. Gupta; Electromagnetic Fields; DhanpatRai. 

3. N.N. Rao; Element of Engineering Electromagnetic; PHI. 

4. William H. Hayt; Engineering Electromagnetic; TMH. 

5. John D. Kraus; Electromagnetic; TMH. 

6. Jordan Balmian; Electromagnetic wave & Radiating System; PHI. 

7. David K. Cheng; Fields and Wave Electromagnetic; Addison Wesley. 

8. S.P. Seth; Electromagnetic Field ;DhanpatRai& Sons. 
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POWER 

SYSTEM-2 
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COURSE OBJECTIVE- 

The primary objective of the course is to introduce the fault conditions and  

protective system of power system and how to protect our system To teach 

students the theory, construction, applications of main types Circuit breakers, 

Relays for protection of generators, transformers and protection of feeders from 

over- voltages and other hazards. It emphasis on neutral grounding for overall 

protection. To understand the need of protection of electric equipment and their 

protection schemes. To understand operations & characteristics of various 

electromagnetic and static relays. To understand the operations of various types 

of circuit breakers and their ratings. To understand the unit protection and over 

voltage protection of different apparatus in power system. 

 

Unit -1:   

General - Problems associated with modern interconnected power Systems, 

deregulation, power systems restructuring, distributed generation, congestion, 

available transfer capacities, pricing of energy and transmission services. 

 

Unit-2: 

Power flow studies - Formulation of static power flow equations and solutions using 

Gauss-Seidel, Newton Raphson and FDLF methods, comparison of these methods, 

Economic operation of power system - Economic dispatch, Emission dispatch, line 

loss, ITL, economic dispatch using lagrangian multiplier method. 

 

Unit -3:  

MW Frequency control- Coherency, control area, modelling of speed control 

mechanism, load damping, block diagrammatic representation of single and two area 

interconnected system, static and dynamic response, .optimum parameter adjustment. 



 

 

Unit -4:  

MVAR Voltage control Problem- Difference in control strategy over MW - f control, 

characteristics of an excitation system, DC AC and static excitation system, General 

block diagram representation of voltage regulators. 

 

Unit -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 Eulers method and Rnge-Kuttamethod, methods of improving transient 

stability. 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-

depth understanding and Knowledge of the theory and applications of the main 

components used in power system protection for electric machines, , 

transformers and bus-bars. Explain various methods of over voltage protection 

in power systems. 

 

List of Experiments: 

1. To develop a program in Matlab for information of Y-bus matrix for N bus system. 

2. Load flow solution for 3-bus system using Gauss- Seidel, Newton Raphson and 

FDLF methods up to 3 iteration. 

3. Load flow solution for IEEE 6-bus and 30-bus system in Matlab using Newton 

Raphson method. 

4. Assessment of transient stability of a single machine system. 

5. Effect of compensation on voltage profile of IEEE 6-bus system. 

6. Study of any software tools (PSCAD,EDSA, Mi POWER, ETAP etc) 

 

 

Reference Books: 

1 Modern Power System Analysis-by I.J. Nagrath& D.P. Kothari Tata McGraw ï Hill  

Publication Company Ltd 2nd edition. 

2. A Chakrawarti Power System Analysis:Operation and Control PHI Learning 3rd 

edition 

3. Reactive power Control in Electric Systems-by T.J.E. Miller, John Wiley & Sons. 

4. Electrical Power Systems-by C.L. Wadhwa New Age International (P) Limited 

Publishers, 2nd edition 1998. 

5. Elgerd O.I., ñElectric Energy Systems Theoryò, TMH, New Delhi, Second Edition 

1983. 

6. PrabhaKundur, ñPower system stability and controlò, Mc-Graw Hill Inc, New York, 

1993. 

7. Taylor C.W., ñPower System Voltage Stabilityò, Mc-Graw Hill Inc, New York, 



 

1993. 

8. Nagrath IJ, Kothari D.P., ñPower System Engineeringò, Tata Mc-Graw Hills, New 

Delhi 

1994. 

9. Weedy B.M. ñElectric Power Systemò John Wiley and Sons, 3rd edition. 

10. P.S.R. Murthy, ñPower System Operation and Controlò, B S Publ-ication 

11. Power Generation, Operation and Control by A.J. wood and B.F. Wollenberg John 

Wiley & Sons Inc. 1984. 

12.T.K. Nagsarkar, M.S. Sukhiza, -ñPower System Analysisò, Oxford University 

Press. 

13. Economic Operation of Power Systems- by L.K. Kirchmayer Wiley Eastern Ltd. 
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Electronic 

Instrumentation 

5(3+1+1) 50 20 30 25 25 15

0 

3 hr 2  hr 

 

COURSE OBJECTIVE- 

The primary objective of the course is to introduce operation principles of 

instruments, terminology related to measurements and to have an adequate 

knowledge in measurement techniques for voltage, current, power and energy. 

 

Syllabus 

Unit -1:  

Electronic Voltmeter: Electronic voltmeter and their advantages, VTVMs Differential 

amplifier type electronic voltmeter, D.C. voltmeter using direct coupled amplifier, 

chopper amplifier type of voltmeter, Electronic voltmeters using rectifiers, True RMS 

responding voltmeter, Electronic multimeters, Differential voltmeter, Vector voltmeter, 

Vector impedance meter, measurement of power at radio frequency, calorimeter, 

Bolometer CRO: Different parts of CRO, Its Block diagram, Electrostatic focusing, 

Electrostatic deflection, post deflection acceleration, Screen for CRTs, Graticule, 

Vertical & Horizontal deflection system, Time base circuit, Oscilloscope probes and 

transducers, Attenuators, Application of CROs, Lissajous patterns, Special purpose 

CROs- Multi input, Dual trace, Dual beam, Sampling, Storage (Analog & Digital) 

Oscilloscopes. 

 

Unit -2: 

A.C. Bridge Measurement: Sources and detectors, Use of Bridges for measurement of 

inductance, Capacitance & Q factor Maxwells bridge, Maxwells inductance 

capacitance bridge, Hays bridge, Andersons bridge, Owen's Bridge, De-sauty's Bridge, 

Schering Bridge, High Voltage Schering bridge, Measurement of relative permittivity, 

Heaviside cambell's bridge, Weins bridge, Universal bridge, Sources of errors in 

Bridge circuit, Wagner's Earthing device, Q meter and its applications and 

measurement methods. Transducers:Transducers definition and classification, 

mechanical devices as primary detectors, Characteristic & choice of Transducers, 

Resistive inductive and capacitive transducers, strain gauge and gauge factor, 

Thermistor, Thermo couples, LVDT, RVDT, Synchros, Piezo-Electric transducers, 

Magnet elastic and magnetostrictive Hall effect transducers, Opto-electronic 

transducers such as photo voltaic, Photo conductive, photo diode and photo 

conductive cells, Photo transistors, Photo optic transducers. 

 

Unit -3: 

Signal Generators: Fixed & variable frequency AF oscillators, Sine wave generators, 

Standard signal generator, AF Sine and Square wave generator Function generator, 



 

Square and pulse generator, Random noise generator, Sweep generator, TV Sweep 

generator, Marker generator, Sweep- Marker generator, Wobblyscope, Video pattern 

generator Vectroscope, Beat frequency oscillator Wave analyser:Basic wave analyzer, 

Frequency selective wave analyzer, Heterodyne wave analyzer, Harmonic distortion, 

analyzer, spectrum analyzer digital Fourier analyzer. 

 

Unit -4:  

Digital Instruments Advantages of Digital instruments over analog instruments, 

resolution and sensitivity of Digital meters. Digital Voltmeter - Ramp type, Dual slope 

integration type, Integrating type, Successive approximation type, Continuous balance 

DVM or Servo balancing pot entiometer type VM. Digital Multimeter, Digital 

frequency meter, Time period measurement, High frequency measurement, Electronic 

counter, Digital tachometer, Digital PH meter, Digital phase meter, Digital capacitance 

meter. Digital display system and indicators like CRT, LED, LCD, Nixies, Electro 

luminescent, Incandescent, Electrophoretic image display, Liquid vapour display dot-

matrix display Analog recorders, Graphic recorders, Strip chart recorders, 

Galvanometer type recorders, Null recorders, single point & multipoint recorders, X-Y 

records, Ultraviolet recorders, Magnetic tape recorders, Basic components of tape 

recorders, Methods of recording, Direct recording, Frequency modulated recording, 

Pulse duration modulation recording, Digital tape recorders. 

 

Unit -5: 

Instruments used in computer-controlled instrumentation RS 232C and IEEE 488, 

GPIB electric interface. Introduction to analog & Digital data acquisition systems-

Instrumentation systems used, Interfacing transducers to electronic control & 

measuring systems Multiplexing - D/A multiplexing A-D Multiplexing, Special 

encoders. Digital control description Microwave instruments, Scattering parameters, 

Transmission and reflection parameters, Network analyzer, Measurement uncertainty 

measurement with scalar & vector network, Network analyzers, Microwave power 

measurement- Sources & detectors, Fiber optic power measurement, Stabilized 

calibrated light sources end to end measurement of fiber losses, Optical time domain 

reflectometry. 

 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-

depth understanding and Knowledge of the concepts and principles of 

measurement of electrical and non electrical viz. physical quantities and 

instruments 

 

List of Experiments: 

1. Measurement of inductance of a coil using Anderson Bridge. 

2. Measurement of capacitance of a capacitor using schering bridge. 

3. LVDT and capacitance transducers characteristics and calibration. 



 

4. Resistance strain gauge- Strain Measurement and calibration. 

5. Measurement of R,L,C & Q using LCR-Q meter. 

6. Study & measurement of frequency using Lissajous patterns. 

7. Study of Piezo-electric Transducer and Measurement of impact using Piezo-

electric Transducer 

8. Measurement of Displacement using LVDT. 

9. Measurement of speed of a Motor using photoelectric transducer. 

10. Study & Measurement using ph meter. 

References: 

1. Albert. D. Helfrick, W.D. Cooper, "Modern Electronic Instrumentation and 

measurement 

techniques", PHI. 

2.Kalsi H.S., "Electronic Instrumentation", TMH. 

3.Ghosh, Introduction to Measurement & Instrumentation, forth Edition. PHI. 

4. Morris A.S., "Principles of Measurement & Instrumentation". 

5.Rangan C.S., G.R. Sarma, Mani, "Instrumentation : Devices & systems", TMH 

6. Murthy BVS, "Transducers and Instrumentation", PHI. 
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Energy 

Conservation & 

Management 

3(2+1+0
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COURSE OBJECTIVE- 

The primary objective of the course is to introduce operation principles of General 

energy problem, Thermodynamics of Energy Conservation, Load curve analysis & 



 

load management DSM, and Energy conservation task before industry in Energy 

Conservation & Management. 

 

Syllabus 

Unit -1: 

General energy problem: Energy use patterns and scope for conservation. Energy 

audit: Energy monitoring, Energy accounting and analysis, Auditing and targeting. 

Energy conservation policy, Energy management & audit, Energy audit, Types of 

energy audit, energy management (audit), qualities and function of energy managers, 

language of an energy manager, Questionnaire, Check list for top management, Loss 

of energy in material flow, energy performance, Maximizing system efficiency, 

Optimizing, input energy requirements, Energy auditing instruments, Material load 

energy balance diagram. 

Unit -2: 

Thermodynamics of Energy Conservation. Basic principle. Irreversibility and second 

law efficiency analysis of systems. Primary energy sources, optimum use of prime-

movers, energy efficient house keeping, energy recovery in thermal systems, waste 

heat recovery techniques, thermal insulation. Thermal energy audit in heating, 

ventilation and air conditioning. Maintenance and Energy audit ï friction, lubrication 

and tribo-logical innovations. Predictive and preventive maintenance. 

 

Unit -3: 

Load curve analysis & load management DSM, Energy storage for power systems 

(Mechanical, Thermal, Electrical & Magnetic) Restructuring of electric tariff from 

energy conservation consideration, Economic analysis depreciation method, time 

value of money, Evaluation method of projects, replacement analysis, special 

problems inflation risk analysis. Pay back period, Energy economics, Cost Benefit 

Risk analysis, Pay back period. 

 

Unit -4: 
Energy efficient electric drives, Energy efficient motors V.S.D. power factor 

improvement in power system. Energy Conservation in transportation system 

especially in electric vehicle. Energy flow networks, Simulation & modeling, 

formulation & Objective & constraints, alternative option, Matrix chart. 

 

Unit -5: 

Energy conservation task before industry, Energy conservation equipments, Co-

Generation, Energy conservation process, Industry Sugar, Textiles, Cement Industry 

etc Electrical Energy Conservation in building, heating and lighting. domestic 

gadgets. 

COURSE OUTCOME ï 

After successful completion of course, Students are expected to possess an in-depth 

understanding and Knowledge of General energy problem, Thermodynamics of 



 

Energy Conservation, Load curve analysis & load management DSM, and Energy 

conservation task before industry in Energy Conservation & Management. 

References: 

1. Energy Management ï W.R. Murphy & G. Mckey Butler worths. 

2. Energy Management Head Book- W.C. Turner, John Wiley 

3. Energy Management Principles- Craig B. Smith, Pergamon Press 

4. Energy Conservation- Paul O Callagan- Pergamon Press 

5. Design & Management of energy conservation. Callaghan, 

6. Elect, Energy Utilization & Conservation. Dr. Tripathi S.C. 
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Minor Project 2(0+0+2

) 

  50   50  2  hr 

 

Objective of GD and seminar  

 

Minimum 2 seminars of 15 minutes each by every student during the semester to be 

evaluated by a Panel of Examiners. 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

AISECT UNIVERSITY  

Choice Based Credit System 

 

Department: Electrical & Electronics Engineering 

 

 

Subjec

t Code 

 

Subject Name 

Credits Maximum marks Allotted Duration 

of Exam. 

Theory Practical Total The

ory 

Practi

cal Majo

r 

Mino

r 

Sessio

nal. 

End 

Sem 

Lab 

Wor

k 

TBEX 

608 

GD & Seminar 2(0+0+2

) 

  50   50  2  hr 

 

Objective of GD and seminar  

 

Minimum 2 seminars of 15 minutes each by every student during the semester to be 

evaluated by a Panel of Examiners. 
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STEC 

605 

Radio 

Frequency 

Engineering 

6(3+2+1

) 

25 10 15 50 50 150 3hr 2  hr 

 

 

COURSE OBJECTIVE- 

The objective of this course is to get knowledge of different type of energy 

conservation. And Management. Like Energy use patterns and scope for 

conservation. Energy audit, Thermodynamics of Energy Conservation, Load 

curve analysis & load management, Energy efficient electric drives, Energy 

conservation task before industry. 

 

Syllabus 

Unit I :  

GSM Basics: Introduction to Telecom Networks, Principles of Mobile 

Communication & Cellular Principles, GSM Architecture, GSM Logical Channels and 

mapping, Radio Link Management, CCS#7 Signaling, GSM Protocols & Interfaces, 

GSM Mobility Management, Call Management Overview, Billing Concepts and GSM 



 

Network Planning Concepts. 

 

Unit II :  

GSM Advanced: BTS Hardware (Indoor BTS & Outdoor BTS), Antennas used in 

Mobile communication, GPRS (2.5G ) Fundamentals, EDGE (2.75G ) Fundamentals, 

BSC Hardware, BSS Maintenance Issues, GSM Lab Visit (2G BTS & 2G BSC), 

Seminar. 

 

Unit III :  

RF Planning: GSM RF Planning Tool, GSM RF Planning Tool practicing: Frequency 

Planning, Coverage Planning, and Reports & Analysis. RF Optimization GSM RF 

Optimization & Study of KPI parameters, GSM RF Drive Test Tool ï Agilent 

Overview, Drive test practice using Agilent tool, RF Optimization and Post Processing 

Tools. 

 

Unit IV :  

3G Basics: Introduction to 3G networks, 3G Network Architecture, WCDMA 

Concepts, 3G Services with Demo, Field Visit and seminar. 

 

Unit V :  

3G Advanced: Huawei Node B Hardware, ATM Protocol, Node B O&M, Huawei 

RNC  Hardware, RNC O&M, RAN Maintenance Issues,  Core Network, Beyond 3G, 

Final Criterion Test, GSM Service Providers and Vendors.  

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of  

how to save energy. What type of energy  and how  is convert. What are the 

advantages  ,disadvantages ,and applications etc. 

 

 

List of Experiments: 
 

1. Study of general equipments like GPS, compass, digital camera, binoculars, 

measuring tape. 

2. How to perform general installation of GSM antenna. 

3. How to do cabling from GSM antenna to BTS. 

4. How to install a BTS with power connections and DG connections. 

5. Initialization of RF survey with all necessary tools. 

6. How to investigate Rx level, Rx Quall, SAQI, C/I, neighbor Rx level and  

          handovers through   RF test drive. 

7. How to perform cluster drive test. 

8.  How to perform forced handoff tests. 

9. How to check RLC throughput for downlink. 



 

10. How to check RLC throughput for uplink. 

11. How to check field measurements, call drop, call success rate, interference. 

12. How to measure the special services for GSM, GPS and 3G.\ 

13. Optimization of wireless network by changing orientation and tilt. 

14. Plotting the drive test record file using different DT softwareôs and creating log 

files. 

15. How to prepare excel sheet and maintain database. 

16.  Study and overview of TEMS screen. 

17. How to check TEMS screen signalling. 

18. How to find maps on TEMS screen. 

19. How to control and configure your GSM module hand set through TEMS 

screen. 

20. How to remove shorting in mobile phones. 

21. How to make jumpers in mobile phones repairs. 

22. How to use a multimeter in mobile phone repairs. 

23. How to check tracks on a PCB for mobile phone repairs. 

24. How to check battery of a cell phone with multimeter. 

25. Study of RAN Maintenance Issues. 

 

References: 

 

1. RF & Microwave Design Essentials: Engineering Design and Analysis from DC  

        to Microwaves by M. Radmanesh Matthew 

1. Radio-Frequency And Microwave Communication Circuits Analysis And 

Design by Mishra Devendra K. 

2. Radio Engineering Principles Of Communication Systems by G. K. Mithal. 
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MATLAB  3(1+0+2

) 

25 10 15 50 50 150 3hr 2  hr 

 

COURSE OBJECTIVE- 

 The objective of this course is to get an overview of Introduction to MATLAB, 

MATLAB Programming, Control structure, Simulink introduction, in 

MATLAB . 

 

Syllabus 

 

Unit I : 

 Introduction to MATLAB, Learning objectives, MATLAB Environment, Command 

window, Command history window, workspace, current directory, Edit window, 

figure window, constant variables & extensions, character sets, data types, constants 

& variables, operators, buitin functions, vectors & matrices, scalars & vectors, 

entering data in matrices, matrix subscripts/indices, matrix arithmetic, matrix string. 

 

Unit II : 

  MATLAB Programming, Control structure: loop statement, for loop, while loop, 

nested loop, branches and control structure, if statement, switch statement, break 

statement, continue statement, error statement, try catch statement, scripts, functions, 

types of functions, nargin & nargout, varagin & varargout. 

 

Unit III :  



 

Structure, cell array, graphical user interface, buttons for graphics, property inspector, 

handles graphics, graphics for calculator, graphics for image browsing. 

 

Unit IV : 

 Simulink introduction, basic introduction for simulink library, introduction to 

communication system in MATLAB, explanation of constellation points, modeling of 

simulation model using MATLAB programming, BER analysis using models, Digital 

image processing, image types, image arithmetic in MATLAB, image preprocessing, 

Image noise, image enhancement, image interface. 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of 

Introduction to MATLAB, MATLAB Programming, Control structure, Simulink 

introduction, in MATLAB . 

 

List of Experiments:  
 

1. How to Install, activate, uninstall and deactivate the MATLAB tool. 

2. How to Starting the MATLAB Program using File Associations on Windows 

Platforms. 

3. How to open and arrange desktop documents. 

4. How to Running Frequently Used Statement Groups with MATLAB Shortcuts. 

5. How to get Assistance While Entering Statements. 

6. How to Configure the Help Browser. 

7. How to perform Matrices and Magic Squares (out Matrices, Entering Matrices, 

sum, transpose, and diagSubscripts, The Colon Operator, The magic Function ) 

Expressions (Variables, Numbers, Operators, Functions,  Examples of 

Expressions 

8. How to perform Expressions ( Variables, Numbers, Operators, Functions,  

Examples of Expressions)  

9. How  to perform Working with Matrices (Generating Matrices, The load 

Function, M-Files, ConcatenationDeleting Rows and Columns) 

10.  How to perform More About Matrices and Arrays  (Linear Algebra, Arrays, 

Multivariate Data, Scalar Expansion, Logical Subscripting, The find Function) 

11.  Controlling Command Window Input and Output ( The format Function,  

Suppressing Output,  Entering Long Statements,  Command Line Editing 

12.  Overview of Plotting (Plotting Process, Graph Components,  Figure Tools, 

Arranging Graphs Within a Figure, Choosing a Type of Graph to Plot). 

13.  Editing Plots ( Plot Edit Mode, Using Functions to Edit Graphs). 

14.  Preparing Graphs for Presentation ( Annotating Graphs for Presentation, 

Printing the Graph, Exporting the Graph). 

15. Using Basic Plotting Functions( Creating a Plot,  Plotting Multiple Data Sets in 

One Graph, Specifying Line Styles and Colors, Plotting Lines and Markers, 
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Graphing Imaginary and Complex Data, Adding Plots to an Existing Graph, 

Figure Windows, Displaying Multiple Plots in One Figure, Controlling the 

Axes, Adding Axis Labels and Titles, Saving Figures). 

16. Creating Mesh and Surface Plots ( About Mesh and Surface Plots,  Visualizing 

Functions of Two Variables). 

17. Plotting Image Data ( About Plotting Image Data, Reading and Writing 

Images). 

18. Printing Graphics ( Overview of Printing,  Printing from the File Menu,  

Exporting the Figure to a Graphics File, Using the Print Command). 

19. Understanding Handle Graphics Objects( Using the Handle, Graphics Objects, 

Setting Object Properties, Specifying the Axes or Figure, Finding the Handles 

of Existing Objects). 

20. Flow Control ( Conditional Control ð if, else, switch, Loop Control ð for, 

while, continue, break, Error Control ð try, catch, Program Termination ð 

return). 

21. Other Data Structures ( Multidimensional Arrays, Cell Arrays, Characters and 

Text, Structures). 

22. Scripts and Functions(Overview, Scripts, Functions, Types of Functions, Global 

Variables, Passing String Arguments to Functions, The eval Function, Function 

Handles, Function Functions, Vectorization, Preallocation) 

23. Object-Oriented Programming (MATLAB Classes and Objects, Learn About 

Defining MATLAB Classes).  

24. Introduction of data analysis (Preprocessing, Summarizing, Visualizing, 

Modeling).  

25. Preprocessing Data (Overview, Loading the Data, Missing Data, Outliers, 

Smoothing and Filtering). 

26. Summarizing Data (Overview, Measures of Location, Measures of Scale, Shape 

of a Distribution). 

27. Visualizing Data(Overview, 2-D Scatter Plots, 3-D Scatter Plots, Scatter Plot 

Arrays). 

28. Modeling Data (Overview, Polynomial Regression, General Linear 

Regression). 

29. Creating Graphical User Interfaces (Laying Out a GUI Starting GUIDE, the 

Layout Editor, Programming a GUI). 

30. Desktop Tools and Development Environment (Desktop Overview, Command 

Window and Command History). 

31. Getting Help (Ways to Get Help, Accessing Documentation, Examples, and 

Demos Using the Help Browser, Searching for Documentation and Demos, 

Browsing for Documentation and Demos, Running Demos and Code in 

Examples). 
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TBEX-701 Power Quality 3(2+1+0

) 

50 20 30 - - 100 3 hr - 

 

 

COURSE OBJECTIVE- 

 The objective of this course is to get an overview of the power systems and its 

changing landscape. It covers the characteristics of various power system loads, 

analysis of transmission line along with its performance. 

 

Syllabus 

UNIT -I  

Introduction, power quality -voltage quality, power quality evaluations 

procedures term and definition: general classes of power quality problem, 

causes & effect of power quality disturbances 

. 

UNIT -II  

Voltage sags and interruption: sources of sags and interruption, estimating 

voltages sag performance, fundamental principles of of protection, monitoring 

sags. 

 

UNIT -III  

Transients over voltages: sources of transient over voltages, principles of over 

voltages protection, utility capacitor switching transients, fundamentals of 

harmonics and harmonics distortion, harmonics sources from commercial load 

and from industrial loads. 

 

UNIT -IV  



 

Applied harmonics : harmonics distortion evalutions, principles for controlling 

harmonics, harmonics studies devices for controlling harmonic distortion, 

filters, passive input filter standards of harmonics. 

 

UNIT -V 

Electro-magnetic compatibility, constant frequency control, constant tolerance 

band control, variable tolerance 

band control, discontinuous current control. 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of 

Power generation, Transmission Line Components, Underground Cables, 

transmission lines and their representation, conductors and  insulator 

 

Reference Books: 

 

1. Power Quality- by R.C. Duggan 

2. Power System harmonics ïby A.J. Arrillga 

3. Power electronic converter harmonics ïby Derek A. Paice 
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TBEX

-702 

Electrical 

Drives 

5(3+1+1

) 

50 20 30 25 25 150 3 hr 2hr 

 

COURSE OBJECTIVE- 

The objective of this course is to get knowledge of Control of D.C. motors by 

converters, Four quadrant operation of D.C. Drives, Control of Induction Motors on 

stator side, Control of Synchronous Motors in Electrical Drives. 

Syllabus 

Unit - I  

Control of D.C. motors by converters:- Introduction to Thyristor Controlled Drives, 

single phase semi and fully controlled converters and three semi and fully controlled 

converters connected to d.c. separately excited and d.c. series motors-continuous 

current operation, Output voltage and current waveforms, Speed and Torque 

expression, Speed-Torque Characteristics, Problems on converter fed d.c. motors. 

 

Unit - II  

Four quadrant operation of D.C. Drives: Introduction to Four quadrant operation, 

Motoring operations, Electric braking, Plugging, dynamic and regenerative braking 

operations. Four quadrant operation of D.C. motor by Dual converters-Closed loop 

operation of DC motor (Block diagram only)Control of D.C. Motors by Choppers:-

Single quadrant, Two-quadrant and four quadrant chopper fed d.c. separately excited 

and series excited motors, Continuous current operation, Output voltage and current 

waveforms-Speed torques expressions-Speed torque characteristics, Problems on 

Chopper fed d.c. motors, Closed loop operation (Block diagram only) 

 

Unit -III  

Control of Induction Motors on stator side:-Control of Induction Motor by AC 

Voltage controllers- Waveforms, Speed torque characteristics, Variable frequency 

control of induction motor by Voltage Source,Current Source inverters and 

cycloconverters, PWM control Comparison of VSI & CSI operations, Speed- torque 

Characteristics, Numerical problems on induction motor drives, Closed loop operation 

of induction motor drives. (Block diagram only) 

 

 

 



 

Unit -IV  

Control of Induction Motors from rotor side: -Static rotor resistance control, Slip 

power recovery static Scherbius Drive, Static Kramer Drive, Their performance and 

speed torque characteristics advantages- application-problems. 

Unit -V 

Control of Synchronous Motors:- Separate control &Self control of synchronous 

motors, Operation of self controlled synchronous motors by VSI, CSI and 

Cycloconverters. Load commutated CSI fed Synchronous motor, Operation, 

Waveform, Speed torque Characteristics, Application, Advantage, Numerical 

problems, Closed loop operation os synchronous motors drives. (Block diagram only) 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of 

Control of D.C. motors by converters, Four quadrant operation of D.C. Drives, 

Control of Induction Motors on stator side, Control of Synchronous Motors in 

Electrical Drives 

 

List of Experiments- 

 

1. Study of DC machine parts and their identification. 

2. Perform Load test on DC shunt generator and obtain Internal & External 

characteristics. 

3. To obtain External & Internal Characteristics of DC series generator. 

4. To perform speed controls of DC shunt motor by (A) Field control method, (B) 

Armature Control Method. 

5. Load Test on DC shunt motor with mechanical load. 

6. Load test on DC series motor with mechanical load. 

7. Speed control of 3 Phase Slip Ring Induction motor by Rotor resistance control 

method. 

8. To study about different types of DC motor Starter. 

9. To Study about different types of AC motor Starter. 

 

References: 

1. G.K. Dubey "Fundamentals of Electrical Drives"-. Narosa Publications 

2. Gopal K. Dubey "Power semiconductor Controlled Drives"- PHI 

3. S.B. Dewan, G.R. Slemon, A. Straughen "Power semiconductor Controlled Drives 

4. B.K. Bose "Power Electronic control of AC Drives". PHI Learning. 

5. Ned Mohan Electrical Drive Wiley India 

6. V. Subramanyam "Thyristor control of Electric Drive" Tata McGraw Hill Pub 

7. N.K. De , P.K. Sen "Electric Drives" PHI 

8. S.K. Pillai, "A first course of Electrical Drive" New age International. 

9. S.K. Pillai. "Analysis of Thyristor Power conditioned Motors" University Press 

(India)Ltd. 



 

10. Longman P.V. Rao, "Power semiconductor Drives", BS Publications. 

11. S.ShivaNagaraju power semiconductor drive PHI learning  
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Communicatio

n Engineering 

4(3+1+0
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50 20 30 - - 100 3 hr - 



 

 

COURSE OBJECTIVE- 

The objective of this course is to get knowledge of Fourier series, Need of 

modulation in a communication system, TRF receiver & its limitations Satellite 

system block diagram in Communication Engineering. 

 

Unit -1:  

Fourier series, Fourier Transform and its properties, Probability, random variables & 

their moments, their significance, convolution, auto correlation, cross Correlation & 

power spectral density, Gaussian & Rayleigh probability density Function, mean, 

variance & standard deviation, central limit theorem, voltage & Power decibel scales. 

Signal Processing : Types of signal, deterministic & random, periodic & non 

Periodic, analog& discrete, energy & power signals, Representation of sinusoid in 

different forms & their conversion. 

Unit -2:  

Need of modulation in a communication system, block schematic of a typical 

Communication system. AM modulation system, modulation index, generation & 

detection of AM wave, side bands & power content in an AM wave, DSB-SC, SSB, 

their methods of generation & detection, vestigial side Band modulation, AM 

transmitter block diagram, comparison of various AM system, modulation & 

demodulation circuits. Relationship between phase & freq. modulation, FM wave & 

its spectrum, phasor diagram of a narrow band FM signal, wide band FM, methods of 

generation & detection of FM, discriminators, pre-emphasis & de-emphasis, 

Stereophonic FM broadcasting, FM transmitters. 

 

Unit -3: 

TRF receiver & its limitations, necessity of heterodyning, super heterodyning 

Receivers, IF amplifiers, selection of intermediate frequency. RF amplifiers, 

detectors, AGC, AVC, FM 

receivers, AFC. 

 

Unit -4: 

Nyquist sampling theorem, TDM, pulse modulations & PCM, quantization error, 

necessity of non linearquantizer, A-law, ɛ-law, FSK & PSK, QPSK, QAM. Source of 

noise, noise figure, noise bandwidth, effective noise temperature, performance of 

AM, FM & digital system in presence of noise. 

 

Unit -5 : 

Satellite system block diagram, satellite freq. bands, satellite multiple access Format 

like TDMA, FDMA, transponders, earth station & satellite eclipses, Link calculation. 

COURSE OUTCOME ï 



 

Student after successful completion of course must possess an understanding of 

Fourier series, Need of modulation in a communication system, TRF receiver & its 

limitations Satellite system block diagram in Communication Engineering. 

References: 

1. Taub& Shilling, Communication System, TMH 

2. Singh &Sapre, Communication System, TMH 

3. B.P. Lathi, Modern Digital and Analog Communication System 

4. Simon Haykins,, Communication System 

5. Wayne Tomasi, Advanced Electronic Communication System, PHI Learning 

6. Schaum outline Series, Analog and Digital Communication 

7. Martin S. Roden, Analog and Digital Communication 

8. Frank R. Dungan, Electronic Communication System, Thomas/ Vikas 
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704 

Power 

Systems 

Software 

Lab 

1(0+0+1
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- - - 25 25 50 - 2  hr 

 

COURSE OBJECTIVE- 

The objective of this course is to get knowledge of Introduction to SIM-

POWER SYSTEMS IN MATLAB, Control structure, and Simulink 

introduction, basic introduction for simulink library, in Power Systems Software 

Lab. 

Syllabus 



 

 

Unit I : 

 Introduction to SIM-POWER SYSTEMS IN MATLAB, Learning objectives, SIM-

POWER SYSTEMS IN MATLAB Environment, Command window, Command 

history window, workspace, current directory, Edit window, figure window, constant 

variables & extensions, character sets, data types, constants & variables, operators, 

buitin functions, vectors & matrices, scalars & vectors, entering data in matrices, 

matrix subscripts/indices, matrix arithmetic, matrix string. 

 

Unit II : 

  SIM-POWER SYSTEMS IN MATLAB Programming, Control structure: loop 

statement, for loop, while loop, nested loop, branches and control structure, if 

statement, switch statement, break statement, continue statement, error statement, try 

catch statement, scripts, functions, types of functions, nargin&nargout, 

varagin&varargout. 

 

 

 

 

Unit III :  

SIM-POWER SYSTEMS IN MATLAB  Structure, cell array, graphical user interface, 

buttons for graphics, property inspector, handles graphics, graphics for calculator, 

graphics for image browsing. 

 

Unit IV : 

 Simulink introduction, basic introduction for simulink library, introduction to 

communication system in SIM-POWER SYSTEMS IN MATLAB, explanation of 

constellation points, modeling of simulation model using SIM-POWER SYSTEMS 

IN MATLAB  programming, BER analysis using models, Digital image processing, 

image types, image arithmetic in SIM-POWER SYSTEMS IN MATLAB, image 

preprocessing, Image noise, image enhancement, image interface. 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of 

Introduction to SIM-POWER SYSTEMS IN MATLAB, Control structure, and 

Simulink introduction, basic introduction for simulink library, in Power Systems 

Software Lab. 

 

List of Experiments:  
 

1. How to Install, activate, uninstall and deactivate the SIM-POWER SYSTEMS 

IN MATLAB tool. 



 

2. How to Starting the SIM-POWER SYSTEMS IN MATLAB Program using File 

Associations on Windows Platforms. 

3. How to open and arrange desktop documents. 

4. How to Running Frequently Used Statement Groups with SIM-POWER 

SYSTEMS IN MATLABShortcuts. 

5. How to get Assistance While Entering Statements. 

6. How to Configure the Help Browser. 

7. How to perform Matrices and Magic Squares (out Matrices, Entering Matrices, 

sum, transpose, and diagSubscripts, The Colon Operator, The magic Function ) 

Expressions ( Variables, Numbers, Operators, Functions,  Examples of 

Expressions 

8. How to perform Expressions ( Variables, Numbers, Operators, Functions,  

Examples of Expressions)  

9. How  to perform Working with Matrices (Generating Matrices, The load 

Function, M-Files, ConcatenationDeleting Rows and Columns) 

10.  How to perform More About Matrices and Arrays  (Linear Algebra, Arrays, 

Multivariate Data, Scalar Expansion, Logical Subscripting, The find Function) 

11.  Controlling Command Window Input and Output ( The format Function,  

Suppressing Output,  Entering Long Statements,  Command Line Editing 

12. SIM-POWER SYSTEMS IN MATLABOverview of Plotting (Plotting Process, 

Graph Components,  Figure Tools, Arranging Graphs Within a Figure, 

Choosing a Type of Graph to Plot). 

13.  Editing Plots ( Plot Edit Mode, Using Functions to Edit Graphs). 

14.  Preparing Graphs for Presentation ( Annotating Graphs for Presentation, 

Printing the Graph, Exporting the Graph). 

15. Using Basic Plotting Functions( Creating a Plot,  Plotting Multiple Data Sets in 

One Graph, Specifying Line Styles and Colors, Plotting Lines and Markers, 

Graphing Imaginary and Complex Data, Adding Plots to an Existing Graph, 

Figure Windows, Displaying Multiple Plots in One Figure, Controlling the 

Axes, Adding Axis Labels and Titles, Saving Figures). 

16. Creating Mesh and Surface Plots ( About Mesh and Surface Plots,  Visualizing 

Functions of Two Variables). 

17. Plotting Image Data ( About Plotting Image Data, Reading and Writing 

Images). 

18. Printing Graphics ( Overview of Printing,  Printing from the File Menu,  

Exporting the Figure to a Graphics File, Using the Print Command). 

19. Understanding Handle Graphics Objects( Using the Handle, Graphics Objects, 

Setting Object Properties, Specifying the Axes or Figure, Finding the Handles 

of Existing Objects). 

20. Flow Control ( Conditional Control ð if, else, switch, Loop Control ð for, 

while, continue, break, Error Control ð try, catch, Program Termination ð 

return). 
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21. Other Data Structures ( Multidimensional Arrays, Cell Arrays, Characters and 

Text, Structures). 

22. Scripts and Functions(Overview, Scripts, Functions, Types of Functions, Global 

Variables, Passing String Arguments to Functions, The eval Function, Function 

Handles, Function Functions, Vectorization, Preallocation) 

23. Object-Oriented Programming (SIM-POWER SYSTEMS IN MATLAB  

Classes and Objects, Learn About Defining SIM-POWER SYSTEMS IN 

MATLAB  Classes).  

24. Introduction of data analysis (Preprocessing, Summarizing, Visualizing, 

Modeling).  

25. Preprocessing Data (Overview, Loading the Data, Missing Data, Outliers, 

Smoothing and Filtering). 

26. Summarizing Data (Overview, Measures of Location, Measures of Scale, Shape 

of a Distribution). 

27. Visualizing Data(Overview, 2-D Scatter Plots, 3-D Scatter Plots, Scatter Plot 

Arrays). 

28. Modeling Data (Overview, Polynomial Regression, General Linear 

Regression). 

29. Creating Graphical User Interfaces (Laying Out a GUI Starting GUIDE, the 

Layout Editor, Programming a GUI). 

30. Desktop Tools and Development Environment (Desktop Overview, Command 

Window and Command History). 

31. Getting Help (Ways to Get Help, Accessing Documentation, Examples, and 

Demos Using the Help Browser, Searching for Documentation and Demos, 

Browsing for Documentation and Demos, Running Demos and Code in 

Examples). 

32. Workspace Browser and Variable Editor (Workspace Browser, Variable 

Editor).  

33. Managing Files in SIM-POWER SYSTEMS IN MATLAB (How SIM-POWER 

SYSTEMS IN MATLAB Helps You Manage Files, Making Files Accessible to 

MATLAB , Using the Current Folder Browser to Manage Files, More Ways to 

Manage Files). 

34. Finding and Getting Files Created by Other Users ð File Exchange Editor 

(Editing SIM-POWER SYSTEMS IN MATLAB Code Files, Identifying 

Problems and Areas for Improvement, Publishing SIM-POWER SYSTEMS IN 

MATLAB Code Files). 
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COURSE OBJECTIVE- 

The objective of this course is to get knowledge of Introduction to reliability and 

indices, Component reliability, hazard function, Reliability evaluation of series, 

Markov process, State diagramand Reliability testing. 

 



 

Syllabus 

UNIT-1 

Introduction to reliability and indices. Review of probality theory. Density and 

distribution function of continuous and discrete random variable. 

 

UNIT-II  

Component reliability, hazard function, failure laws, exponential failure law, wear in 

period and its importance. Safety and reliability, replacement, methods of reliability 

improvement. 

 

UNITE -III  

Reliability evaluation of series, parallel, and seriesïparallel network. Complex 

network reliability evaluation using event, space, decomposition, tie-set, cut-set and, 

Satand by system and load sharing system, multi state models. 

 

UNIT-IV  

Markov process, State diagram, Availability and unavailability function. Evaluation of 

time dependent and limiting state probabilities. MTTF calculation. Concept of 

frequency and durations. State enumeration method for evaluating failure frequency, 

MUT, MDT,frequency balance approach. 

 

UNIT-V 

Reliability testing, estimation of reliability function, failure function and MTTF from 

grouped and ungrouped datas, censoring and accelerations ,parametric methods. 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of 

Introduction to reliability and indices, Component reliability, hazard function, 

Reliability evaluation of series, Markov process, State diagramand Reliability testing. 

 

References: 

1 Introduction to reliability engineering ïE.E.Lewis, John Wiely and Sons, 1987 

2 Reliability and maintainability engineering, C.E. Ebeling, TMH, 2006 1Reliability 

Engineering : Probability Models and maintanance methods ïJoel A.Nochlas,Taylor 

and Prancis 2005 

3 Reliability evaluation of engineering system: concept and techniques-R. Billinton, 

R.N.Allon, Pitman, 1984 
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Elective-I  

EHV A.C. / 

D.C. 

Transmission 

3(2+1+0

) 

50 20 30 - - 100 3 hr - 

 

 

COURSE OBJECTIVE - 

The objective of this course is to get knowledge of the extra high voltages, AC 

& DC transmission   line. Constitution of EHV a.c. and d.c. links, Kind of d.c. 

links, Limitations and Advantages of a.c. and d.c. transmission, Principal 

application of a.c. and d.c. transmission, Trends in EHV a.c. and d.c. 

transmission, Power handling capacity ,different types of FACTs ,EHV AC DC 

controls ,Harmonics, Travelling waves on transmission systems.etc. 

 

Syllabus 

Unit - I  

Constitution of EHV a.c. and d.c. links, Kind of d.c. links, Limitations and 

Advantages of a.c. and d.c. transmission, Principal application of a.c. and d.c. 

transmission, Trends in EHV a.c. and d.c. transmission, Power handling capacity. 

Converter analysis garetz circuit, Firing angle control, Overlapping. 



 

 

Unit - II  

FACTS devices, basic types of controller, series controller, static synchronous series 

compensator(SSSC), thyristor-controlled series capacitor(TCSC), thyristor controlled 

series reactor(TCSR), shunt controller (STATCOM), static VAR compensator(SVC), 

seriesseries controller, combined series-shunt controller, unified power flow controller 

(UPFC), thyristor controlled phase shifting transformer(TCPST). 

 

Unit - III  

Components of EHV d.c. system, converter circuits, rectifier and inverter valves, 

Reactive power requirements, harmonics generation, Adverse effects, Classification, 

Remedial measures to suppress, filters, Ground return. Converter faults & protection 

harmonics misoperation, Commutation failure, Multiterminal D.C. lines. 

 

Unit- IV  

Control of EHV d.c. system desired features of control, control characteristics, 

Constant current control, Constant extinction angle control. Ignition Angle control. 

Parallel operation of HVAC & DC system. Problems & advantages. 

 

Unit - V 

Travelling waves on transmission systems, Their shape, Attenuation and distortion, 

effect of junction and termination on propagation of traveling waves. Over voltages in 

transmission system. Lightning, switching and temporary over voltages: Control of 

lighting and switching over voltages 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of EHV 

AC & DC Transmission and how to save electrical energy, how to minimize 

transmission losses, how to control HV transmission systems and which devices is 

used to control the electrical. System parameters etc 

 

Reference: 

1. S. Rao,- "EHV AC & DC Transmission" Khanna pub. 

2. Kimbark,-" HVDC Transmission" john willy & sons pub. 

3. Arrillaga,- "HVDC Transmission"2nd Edition ,IEE londan pub. 

4. Padiyar, -"HVDC Transmission" 1st Edition ,New age international pub. 

5. T.K. Nagsarkar,M.S. Sukhiza, -"Power System Analysis", Oxford University 

6. Narain.G. Hingorani, l. Gyugyi-"Undustanding of FACTS concept and technology", 

john willy & sons pub. 

7.P.Kundur- "H.V.D.C. Transmission" McGraw Hill 
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Elective-I  

SCADA 

Systems and 

Applications 

3(2+1+0

) 

50 20 30 - - 100 3 hr - 

 

COURSE OBJECTIVE- 

The objective of this course is to get knowledge of Introduction to SCADA and PLC, 

SCADA system components, SCADA Architecture, SCADA Communication in 

SCADA Systems and Applications. 

 

Syllabus 

Unit I  

Introduction to SCADA and PLC:  Data acquisition system, evaluation of SCADA, 

communication technologies, monitoring and supervisory functions. PLC: Block 

diagram, programming languages, Ladder diagram, Functional Block diagram, 

Applications, Interfacing of PLC with SCADA. 

 

Unit II  

SCADA system components: Schemes, Remote Terminal Unit, Intelligent Electronic 

Devices, Communication Network, SCADA server. 

 

Unit III  

SCADA Architecture-Various SCADA Architectures, advantages and disadvantages 

of each system, single unified standard architecture IEC 61850 SCADA / HMI 

Systems. 

 

Unit IV  

SCADA Communication-Various industrial communication technologies- wired and 

wireless methods and fiber optics, open standard communication protocols. 



 

 

Unit V  

Operation and control of interconnected power system-Automatic substation 

control, SCADA configuration, Energy management system, system operating states, 

system security, state estimation, SCADA applications Utility applications, 

transmission and distribution sector operation, monitoring analysis and improvement. 

Industries oil gas and water. Case studies, implementation,simulation exercises. 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of 

Introduction to SCADA and PLC, SCADA system components, SCADA Architecture, 

SCADA Communication in SCADA Systems and Applications. 

 

 

Reference Books: 

1. Stuart A Boyer: SCADA supervisory control and data acquisition. 

2. Gordan Clark, Deem Reynders, Practical Modem SCADA Protocols. 

3. Sunil S. Rao, Switchgear and Protections, Khanna Publication. 
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-7201 

Elective-II  

High Voltage 

Engineering 

3(2+1+0

) 

50 20 30 - - 100 3 hr - 

 

 

COURSE OBJECTIVE- 

The objective of this course is to get knowledge of Introduction to HV technology, 

Breakdown phenomena, Generation of HV AC DC and Impulse Voltage and current, 

Measurement of high voltages and High voltage tests on electrical apparatus in High 

Voltage Engineering. 

Syllabus 

 

Unit -I  

Introduction: -Introduction to HV technology, advantages of transmitting electrical 

power at high voltages, need for generating high voltages in laboratory. Important 

applications of high voltage. 

 

Unit -II  

Breakdown phenomena:- 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 

Townsend's theory, Limitations of Townsend's theory. Streamer's theory breakdown in 

non uniform fields. Corona discharges. Paschen's law and its significance. Time lags 

of Breakdown. Breakdown in solid dielectrics: Intrinsic Breakdown, avalanche 

breakdown, thermal breakdown, and electro mechanic breakdown. Breakdown of 

liquids dielectric dielectrics: Suspended particle theory, electronic Breakdown, cavity 

breakdown (bubble's theory), electro convection breakdown. 

 

Unit ïIII  

Generation of HV AC DC and Impulse Voltage and current:- HV AC-HV 

transformer; Need for cascadeconnection and working of transformers units connected 

in cascade, Series resonant circuit- principle of operation and advantages. Tesla coil. 

HV DC- voltage doubler circuit, cock croft- Walton type high voltage DC set, 

Introduction to standard lightning and switching impulse voltages. Analysis of single 

stage impulse generator-expression for Output impulse voltage, Multistage impulse 

generator Components of multistage impulse generator. Triggering of impulse 

generator by three electrode gap arrangement. Triggering gap and oscillograph time 

sweep circuits. Generation of switching impulse voltage. Generation of high impulse 



 

current. 

 

Unit ïIV  

Measurement of high voltages:- Electrostatic voltmeter-principle, construction and 

limitation. Generatingvoltmeter- 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. 

 

Unit ïV 

High voltage tests on electrical apparatus:-Definitions of technologies, tests on 

isolators, circuit breakers, cables insulators and transformers. 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of 

Introduction to HV technology, Breakdown phenomena, Generation of HV AC DC 

and Impulse Voltage and current, Measurement of high voltages and High voltage 

tests on electrical apparatus. 

 

 

 

 

 

 

 

 

Reference books: 

1. E. Kuffel and W.S. Zaengl, "High voltage engineering fundamentals", 2nd edition, 

Elsevier, press, 2005. 

2. M.S.Naidu and Kamaraju, "High Voltage Engineering", 3rd edition, THM, 2007. 

3. L. L. Alston, "High Voltage technology", BSB Publication, 2007.. 

4. Rakosh Das Begamudre, Extra High voltage AC transmission engineering, Wiley 

Easternlimited, 1987. 

5. Transmission and distribution reference book-Westing House. 

6.C.L.Wadhwa, High voltage engineering, New Age International Private limited, 

1995.  
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-7202 

Elective-II  

Digital Image 

Processing 

3(2+1+0

) 

50 20 30 - - 100 3 hr - 

 



 

 

COURSE OBJECTIVE- 

The objective of this course is to get knowledge of Digital Image Processing (DIP), 

Image Transforms, Image Enhancement Spatial domain methods, Image Restoration, 

And Image Compression Fundamentals of data compression in Digital Image 

Processing 

 

Syllabus 

Unit -I  

Digital Image Processing (DIP) 

Introduction, examples of fields that use DIP, fundamental steps in DIP, components 

of an image processing system. Digital Image Fundamentals: elements of visual 

perception, image sensing and acquisition, image sampling and quantization, basic 

relationships between pixels. 

Unit -II  

Image Transforms Two-dimensional (2D) impulse and its shifting properties, 2D 

continuous Fourier Transformpair, 2D sampling and sampling theorem, 2D Discrete 

Fourier Transform (DFT), properties of2D DFT. Other transforms and their 

properties: Cosine transform, Sine transform, Walsh transform,Hadamard transform, 

Haar transform, Slant transform, KL transform. 

 

Unit -III  

Image Enhancement Spatial domain methods: basic intensity transformation 

functions, fundamentals of spatialfiltering, smoothing spatial filters (linear and non-

linear), sharpening spatial filters (unsharpmasking and high boost filters), combined 

spatial enhancement method. Frequency domain methods: basics of filtering in 

frequency domain, image smoothingfilters (Butterworth and Gaussian low pass 

filters), image sharpening filters (Butterworth and Gaussian high pass filters), 

selective filtering. 

 

Unit -IV  

Image Restoration 

Image degradation/restoration, noise models, restoration by spatial filtering, noise 

reduction by frequency domain filtering, linear position invariant degradations, 

estimation of degradation function, inverse filtering, Wiener filtering, image 

reconstruction from projection. 

 

Unit -V 

Image Compression Fundamentals of data compression: basic compression 

methods: Huffman coding, Golomb coding, LZW coding, Run-Length coding, 

Symbol based coding. Digital image watermarking, representation and description- 

minimum perimeter polygons algorithm (MPP). 

 



 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of 

Digital Image Processing (DIP), Image Transforms, Image Enhancement Spatial 

domain methods, Image Restoration, And Image Compression Fundamentals of data 

compression. 

References: 

1. Jain Anil K., ñFundamentals of Digital Image Processingò, PHI Learning 

2. Rafael, C. Gonzlez., and Paul, Wintz, ñDigital Image Processingò, Addison- Wesley 

Publishing Company. 

3. Sosenfeld, and Kak, A.C., ñDigital Image Processingò, Academic Press. 

4. William K. Pratt., ñDigital Image Processingò, John Wiley and Sons. 

5. Tamal Bose Digital signal processing wileyindia 
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Elective-II 

Computer 

Networks 

3(2+1+0) 50 20 30 - - 100 3 hr - 

 

  

 

COURSE OBJECTIVE- 

The objective of this course is to get knowledge of Introduction to computer network, 

Physical and data link layer, Network layer, Presentation layer and ISDN, B-ISDN 

and ATM, in Computer Networks. 

Syllabus 

Unit - I  

Introduction to computer network, classification of networks (WAN, MAN, LAN), 

distributed systems, digital signals and data rates, bit stream, symbols and band rate, 



 

transmission media, modems, structure of computer network, circuit, packet, message 

switching topological design, back bone design OSI, reference model. 

 

Unit - II  

Physical and data link layer, bit communication between DTE and DCE, RS232C, 

novel modem Terminal handling, multiplexing and concentration data link layer 

service and design issues, errors detection and correction, retransmission strategies, 

sliding window protocols, satellite and packet radio networks, pure aloha protocols, 

slotted aloha protocol, satellite networks, reservation aloha protocol, DES, PCEM, 

packet radio networks. 

 

Unit -III  

Network layer, basic design issues, network layer services, connection oriented and 

connection less services, routing, static multipath, centralized isolated distributed 

hierarchical broadcast, flow based routing, congestion deadlocks radio concept of 

Ethernet LAN topology and architecture CSMA/CD protocol, token ring LAN token 

bus LAN, Fiber optic LAN principle of LAN bridges, transparent bridge source 

routing bridges, gateway, gateway design issues x25 internet working. 

 

Unit -IV  

ISDN, B-ISDN and ATM, evolution of ISDN, goal of ISDN services, ISDN system 

architecture and network terminating devices ISDN interface ISDN signaling, broad 

band ISDN, Asynchronomous transfer modem ATM adaptation layer, transport layer, 

OSI transport protocol, session layer designing issues, data exchange OSI session 

layer primitives, transport protocol TCP 

 

Unit -V 

Presentation layer, abstract syntax notation data compressed on oxyptography, 

application layer OST service elements ACSE and CCR, the transfer access and 

management, concurrence control nistual terminals, electronic mail directory services 

distributed systems, formal protocol modules, network management, mobile 

networking. 

Unit -VI  

Networking Equipments and Monitoring Tools Routers, Modems, Switches, 

Gateways, online networking monitoring tools, Network security, Proxy Server 

design. 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of 

computer network, Physical and data link layer, Network layer, Presentation layer 

and ISDN, B-ISDN and ATM, in Computer Networks. 

References: 

1. Tanenbum, Computer Networks, PHI. 

2. Keizer, LANs. 



 

3. Stalling W., Computer Networks, PHI. 

4. ISDN & Broadband. 

5. ISDN: Stalling W., PHI. 
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I(Planning & 

Literature 

Survey) 

4(0+0+4

) 

- - - 50 50 100 - 2hr 

 

 

The Major Project Work provides students an opportunity to do something on their 

own and under the supervision of a guide. Each student shall work on an approved 

project, which may involve fabrication, design or investigation of a technical problem 

that may take design, experimental or analytical character or combine element of these 

areas. The project work involves sufficient work so that students get acquainted with 

different aspects of manufacture, design or analysis. The students also have to keep in 

mind that in final semester they would be required to implement whatever has been 

planned in the Major Project in this semester. It is possible that a work, which 

involves greater efforts and time may be taken up at this stage and finally completed 

in final semester, but partial completion report should be submitted in this semester 

and also evaluated by an external examiner. At the end of semester, all students are 

required to submit a synopsis. 
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Industrial 

Training 

2(0+0+2

) 

- - - - 50 50 - 2hr 

 

 

SCHEME OF STUDIES 

Duration: 2 weeks after the VI semester in the summer break, Assessment in VII 

semester. 

 

SCHEME OF EXAMINATION  

For the assessment of industrial training undertaken by the students, following 

components are considered with their weightage. 

(a) Term work 

In Industry Marks allotted 



 

1. Attendance and General Discipline 05 

2. Daily diary Maintenance 05 

3. Initiative and participative attitude during training 05 

4. Assessment of training by Industrial Supervisor/s 05 

--------------------------------------------------------------------------------------------------------

-------- 

TOTAL 20 

 

(b) Practical/Oral Examination (Viva-Voce) 

In Institution Marks allotted 

1. Training Report 10 

2. Seminar and cross questioning (defense) 20 

--------------------------------------------------------------------------------------------------------

-------- 

TOTAL 30 

 

Marks of various components in industry should be awarded to the students, in 

consultations with the Training and Placement Officer/Faculty of Institute, Who must 

establish contact with the supervisor/Authorities of the organisation where, students 

have taking training to award. the marks for term work and I/c of training from 

Industry. During training students will prepare a first draft of training report in 

consultation with section in-charge. After training they will prepare final draft with the 

help of T.P.O./Faculty of the institute. Then they will present a seminar on their 

training and they will face viva-voce on training in the institute. 

 

1.1 OBJECTIVE OF INDUSTRIAL TRAINING  

The objective of undertaking industrial training is to provide work experience so that 

studentôs engineering knowledge is enhanced and employment prospects are 

improved. The student should take this course as a window to the real World of Work 

and should try to learn as much as possible from real life experiences by involving and 

interacting with industry staff. Industrial training also provides an opportunity to 

students to select an engineering problem and possibly an industry guide for their 

Major Project in final semester. 

Industrial training of the students is essential to bridge the wide gap between the 

classroom and industrial environment. This will enrich their practical learning and 

they will be better equipped to integrate the practical experiences with the classroom 

learning process. 

 

1.2 LEARNING THROUGH INDUSTRIAL TRAINING  

 

During industrial training students must observe following to enrich their learning: 

- Industrial environment and work culture. 

- Organisational structure and inter personal communication. 



 

- Machines/ equipment/ instruments - their working and specifications. 

- Product development procedures and phases. 

- Project planning, monitoring and control. 

- Quality control and assurance. 

- Maintenance system. 

- Costing system. 

- Stores and purchase systems. 

- Layout of Computer/ EDP/MIS centres. 

- Roles and responsibilities of different categories of personnel. 

- Customer services. 

- Problems related to various areas of Work etc. 

 

Faculty and TPO are supposed to plan industrial training in such a manner that 

students get exposure on most of the above arena in the field (world of work). 

Students are supposed to acquire the knowledge on above by - 

1. Observation, 

2. Interaction with officials at the workplace 

3. Study of Literature at the workplace (e.g. User Manual, standards, maintenance 

schedules, etc.) 

4. "Hand's on" experience 

5. Undertaking / assisting project work. 

6. Solving problems at the work place. 

7. Presenting a seminar. 

8. Participating in-group meeting/ discussion. 

9. Gathering primary and secondary data/ information through various sources, 

Storage, retrieval and analysis of the gathered data. 

10. Assisting officials and managers in their working. 

11. Undertaking a short action research work. 

12. Consulting current technical journals and periodicals in the library. 

13. Discussions with peers. 

 

1.3 GUIDANCE TO THE FACULTY/TPO FOR PLANNING AND 

IMPLEMENTING T HE INDUSTRIAL TRAINING  

The industrial training programme, which is spread to 2 weeksô duration, has to be 

designed 

inconsultation with the authorities of the work place, keeping in view the need of the 

contents. 

Following are some of the salient points: 

i. Spelling out the objectives of the industrial training in behavioral terms and same 

is informed in advance to the 1) students, 2) authorities of the work place and 3) 

supervising faculty members. 

ii . Discussing and preparing students for the training for which meetings with the 

students has to be planned. 



 

iii . Meeting with industrial personnel and orienting them regarding the objective of 

the training and the expectations of the programme. 

iv. Correspondence with the authorities of the work place.  

v. Orientation classes for students on how to make the training most beneficial - 

monitoring daily diary, writing weekly reports, how to interact with various 

categories of industrial personnel, how to behave and undertake responsibilities, 

how to gather information from the workplace,ethics etc. 

vi. Guiding students to make individual plans (week wise/ day wise) to undertake 

industrial training 

vii . Developing a system of maintaining training records, by teachers for every batch 

of students for convenient retrieval. 

viii . Inviting industrial personnel to deliver lectures on some aspects of training. 

 

1.4 ACTION PLAN FOR PLANNING STAGES AT THE INSTITUTION 

LEVEL  

 

1. Meeting with Principal 

2. Meeting with Colleagues 

3. Correspondence with work place 

(Industries concerned) 

4. Meeting with authorities of work place 

5. Orientation of students for industrial training 

6. Scrutinizing individual training plan of students 

7. Commencement of industrial training 

8. First monitoring of industrial training 

9. Second monitoring of industrial training 

10. Finalization of Training report 

11. Evaluation of performance at 

Industry level 

12. Evaluation of industrial programme in the institution. 

 

1.5 INDUSTRIAL TRAINING DAILY DIARY  

Name of the 

Trainee:ééééééééééééééé.College:éééééééééééé. 

Industry/Work place:éééééééééééééééééééééé..Week 

No.:éééééé 

Department/Section:éééééééééééééééééééééé.Date:éé

ééééé 

é 

--------------------------------------------------------------------------------------------------------

-------- 

Dates Brief of observations made, work done, problem/project undertaken, 

discussion held,literature-consulted etc. 
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 801 

Computer-

Aided Design 

of Electrical 

Machines 

5(3+1+1

) 

50 20 30 25 25 150 3 hr 2hr 

 

 

COURSE OBJECTIVE- 

The objective of this course is to get knowledge of the all electrical machines 

design for computer based analysis. Including Design problem, Design problem, 

optimal design of power transformer, optimal design of 3-phase induction motor 

 

Syllabus 

Unit -I  



 

Introduction: Design problem-Mathematical programming methods, computer aided 

design- Mathematical formulation of the problem. Programming techniques (LP & 

NLP only), Methods of solution, Unconstrained optimization problems, constrained 

optimization problems. 

 

 

 

 

Unit -II  

Optimal design of DC machine:-Design of armature, Windings and field systems, 

Selection of variables for optimal design, Formulation of design equations, Objective 

function, Constraint functions, Algorithms for optimal design. 

 

Unit -III  

Optimal design of power transformer:-Design of magnetic circuit, Design of 

windings, Selection of variables for optimal design, Formulation of design equations, 

Objective function, Constraint functions, Algorithms for optimal design. 

 

Unit -IV  

Optimal design for 3-phase alternator:-Design of stator, windings, Design of Field 

systems for salient pole and non-salient pole machines, Selection of variables for 

optimal design, Formulation of design equations, Objective function, Constraint 

functions, Algorithms for optimal design. 

 

Unit -V 

Optimal design of 3-phase induction motor:-Design of stator, Windings Design of 

squirrel cage rotor,Design of slip ring rotor, Selection of variables for optimal design, 

Formulation of design equations, Objective functions Constraint functions, 

Algorithms for optimal design. 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of 

electrical machines design system. And draw a ckt diagram of all machines in 

computers and performance calculation is done for simulation 

 

References: 

1. Design and Testing of Electrical Machines,MVDeshpandey PHI Learning 

2. Computer- Aided Design of Electrical Equipment- by Dr. M. Ramamoorthy-

Affiliated East-West press 

Pvt. Ltd. New Delhi. 

3. Electrical Machine Design- by A.K. Sawhney, DhanpatRai& Sons. 

4. Principles of Electrical Machine Design with Computer Programmes by- S.K. Sen, 

Oxford & IBH 



 

Publishing Co. 

6. Performance and Design of A.C. Machines-M.G. Say, Affiliated East West 

Press Pvt. Ltd., New Delhi. 
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 802 

Computer 

Applications to 

Power Systems 

5(3+1+1

) 

50 20 30 25 25 150 3 hr 2hr 

 

COURSE OBJECTIVE- 

The objective of this course is to get knowledge of Models of power system 

components, Control of load bus voltage using reactive power control variable, 

Sensitivity analysis, Power system security, and Voltage stability in Computer 

Applications to Power Systems. 

Syllabus 

Unit -I  

Models of power system components, network model using graph theory, formation 

of Z bus, transmission line models, regulating transformer, line loadability, capability 

curves of alternator. 

 



 

Unit -II  

Control of load bus voltage using reactive power control variable, SVC & SVS, 

Regulated shunt compensation, series and shunt compensation, Uniform series and 

shunt compensation and effect on loadability of transmission lines. 

Unit -III  

Sensitivity analysis- General sensitivity relations, generation shift distribution factors, 

line outage distribution factors, compensated shift factors, sensitivity associated with 

voltage-VAR, sensitivities relating load bus voltage changes in terms of PV bus 

voltage changes, sensitivity relating changes in reactive power generation for changes 

in PV Bus Voltage. 

 

Unit -IV  

Power system security - Security functions, Security level, contingency analysis, 

security control, economic dispatch using LP formulation, pre-contingency and post- 

contingency, corrective rescheduling. 

 

Unit -V 

Voltage stability - Difference between voltage and angle stability, PV Curve for 

voltage stability assessment, proximity and mechanism, modal analysis using reduced 

Jacobian, participation factor, effect of series and shunt compensation on voltage 

stability , effect of load models. 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of 

power system components, Control of load bus voltage using reactive power control 

variable, Sensitivity analysis, Power system security, and Voltage stability in 

Computer Applications to Power Systems. 

 

References: 

1. Computer Modeling of Electrical Power Systems, Arrillaga J. watson N R 

Wiley India 

2. A Chakrawarti Power System Analysis: Operation and Control PHI Learning 

3rd edition 

3. Power Generation, Operation and Control by A.J. wood and B.F. Wollenberg 

John Wiley & Sons Inc. 1984. 

4. Computer Techniques in Power Systems Analysis- Pai M.A. Tata McGraw 

Hill.  

5. Computer Aided Power Systems Analysis Kusic G.L. 2nd Edition, CRC Press 

6. Modern Power Systems Analysis Nagrath I.J. and Kothari D.P. Tata McGraw 

Hill.  

7. Power System Analysis Grainger J.J. &Stevnson W.D. McGraw Hill. 

8. Power System Stability and control -P Kundur ,IEEE Press 1994. 

9. Advance Power Systems Analysis and Dynamics Singh L.P. John Wiley. 
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Elective III 

Advanced 

Power 

Electronics 

3(2+1+0

) 

50 20 30 - - 100 3 hr - 

 

COURSE OBJECTIVE- 

The objective of this course is to get knowledge of Introduction to various power 

electronics supplies, DC to DC Converters, DC to Controlled AC, AC Choppers, and 

Soft switching DC to DC converters in Advanced Power Electronics. 

Syllabus 

UNIT - 1 

Introduction to various power electronics supplies. Performance parameters for power 

electronics supplies and their measurement. Device selection, Control circuits. Switch 



 

mode power supplies, Square wave switching, Resonant mode operation of Power 

supplies , Ferroresonant, Linears and the switchers. 

 

UNIT - 2 

DC to DC Converters: Analysis and design of buck, boost, buck-boost and cuk 

converters, two quadrant and full bridge converters. Isolated converters i.e., flyback, 

forward and bridge topology. Design of d.c. inductor. Concept of integrated 

magnetics, converter control, averaged model, state-space model. 

 

UNIT - 3 

DC to Controlled AC: Controlled inversion, three phase full bridge inverters. 

180 mode and 120mode operation, harmonic analysis, PWM control of VSI, 

current mode control of PWM VSI, space vector modulation, three phase current 

sourced PWM CSI, 

 

UNIT - 4 

AC Choppers: Modeling and analysis of AC choppers, harmonics control using 

symmetrical and asymmetrical waveform pattern, 

 

UNIT - 5 

Soft switching DC to DC converters, zero current switching topologies, zero voltage 

switching topologies, generalized switching cell, ZCT and ZVT DC converters, 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of 

Introduction to various power electronics supplies, DC to DC Converters, DC to 

Controlled AC, AC Choppers, and Soft switching DC to DC converters in Advanced 

Power Electronics. 

 

References: 

1. ñPower Electronics Circuitsò, IssaBatarseh, John Wiley & Sons Inc., 2004. 

2. ñPower Electronics: ò, L.Umanad, Wiley India. 

3. ñPower Electronics: Converters, Applications, and Designò, Ned Mohan, John 

Wiley & Sons Inc., 2001. 

4. ñPower Electronics: Devices and Circuitsò, Jagannathan, PHI Learning 2012 

5. ñPower Electronic Systems Theory and Designò, Jai P Agrawal, Pearson Education 

Asia, 2001. 

6. ñSwitching Power Supply Designò, A I Pressman, McGraw Hill Publication, 1991. 

7. ñHandbook of Power Electronicsò, M H Rashid 
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 807 

Elective 

III 

Advanced 

Communi

cation 

Systems. 

3(2+1+0

) 

50 20 30 - - 100 3 hr - 

 

COURSE OBJECTIVE- 

The objective of this course is to get knowledge of Introduction to spread spectrum 

modulation, Course Contents, Digital switching systems, Mobile communication and  

Local access networks in Advanced Communication Systems. 

 

Syllabus 

Unit -I  



 

Introduction to spread spectrum modulation, Direct sequence (DS) spread spectrum, 

Spread spectrum with code division multiple access (CDMA), Ranging, Frequency 

hopping (FH) spread spectrum, PN sequence generation, Acquisition and tracking of 

FH signal and DS signals. 

 

 

 

 

Unit -II  

Course Contents 

Satellite communication: Introduction to satellite communication, Frequency 

allocation active/passive synchronous ,Non synchronous systems, Orbits satellite 

attitude, Transmission path, Path loss, noise consideration link analysis, Satellite 

systems effective isotropic radiated power, Multiple access methods, Earth stations, 

Tracking and servo system, Up-down converters, Example of satellite systems. 

 

Unit -III  

Digital switching systems: Introduction to electronics and digital exchanges, 

Hierarchy of switching offices,Common control push button dialing systems, 

Switching matrix multiple stage switching time division multiplexing time slot 

interchanging (TSI), Comparison of TSI with space switching, Space array for digital 

signals, Combined space and time switching. Principles of FAX. 

 

Unit -IV  

Mobile communication: Introduction to cellular mobile communication element of 

the cellular systems, 

Cell design, hand off techniques, Frequency Management. 

 

Unit -V 

Local access networks: Improvement in convention cables: XDSL, ADSL, Wireless 

local loop, Fiber in local loop, radio Trunking. ISDN: Architecture, Services and 

Protocols, ATM networks 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of 

Introduction to spread spectrum modulation, Course Contents, Digital switching 

systems, Mobile communication and Local access networks in Advanced 

Communication Systems. 

 

References: 

1. Radio Callins, Microwave communication. 

2. Gagldardi, Satellite communication. 



 

3. ThyggajanVishwanathan, Tele Communication switching systems ï PHI 

Learning 

4. Lee, Cellular and mobile communication 

5. KarmiloFehar, Wireless digital communication. - PHI Learning 
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 808 

Elective III 

FACTS 

3(2+1+0) 50 20 30 - - 100 3 hr - 

 

 

COURSE OBJECTIVE- 

The objective of this course is to get knowledge of Basic Issues Involved in Bulk 

Power Transmission, Static Var Compensator (Svc) And Purpose, Thyristor And Gto 

Thyristor Controlled Series Capacitors (Tcsc And Gcsc), Voltage Source Converter 

Based Facts Controllers  And Controllers And Their Co-Ordination In Facts. 

 

Syllabus 

UNIT I  

Basic Issues Involved in Bulk Power Transmission, Review of basics of power 

transmission networks-control of power flow in AC transmission line- Analysis of 



 

uncompensated AC Transmission line- Passive reactive power compensation, 

Principle of Transmission system compensation, Need for FACTS controllers- types 

of FACTS controllers and Benefits 

 

UNIT II - STATIC VAR COMPENSATOR (SVC) and Purpose 

Voltage control by SVC ï Advantages of slope in dynamic characteristics- Influence 

of SVC on system voltage, Design of SVC voltage regulator, Modeling of SVC for 

power flow and stability studies, Applications- Enhancement of transient stability, 

Steady state power transfer, Enhancement of Power system damping, Prevention of 

voltage instability 

 

UNIT III - THYRISTOR AND GTO THYRISTOR CONTROLLED SERIES  

CAPACITORS (TCSC and GCSC) 

Concepts of Controlled Series Compensation ïAnalysis of TCSC-GCSC , Different 

modes of operation, Modeling of TCSC and GCSC for load flow studies- modeling 

TCSC and GCSC for stability studies- Applications of TCSC and GCSC, SSR 

mitigation. 

 

UNIT IV - VOLTAGE SOURCE CONVERTER BASED FACTS 

CONTROLLERS  

Static synchronous compensator(STATCOM)- Static synchronous series 

compensator(SSSC)-Operation of STATCOM and SSSC-Power flow control with 

STATCOM and SSSC- Modeling of STATCOM and SSSC for power flow studies ï

operation of Unified and Interline power flow controllers(UPFC and IPFC). 

 

 

UNIT V - CONTROLLERS AND THEIR CO -ORDINATION  

FACTS Controller interactions ï SVCïSVC interaction - co-ordination of multiple 

controllers using linear control techniques ï Quantitative treatment of control 

coordination. 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of Basic 

Issues Involved in Bulk Power Transmission, Static Var Compensator (Svc) And 

Purpose, Thyristor And Gto Thyristor Controlled Series Capacitors (Tcsc And Gcsc), 

Voltage Source Converter Based Facts Controllers  And Controllers And Their Co-

Ordination. 

 

References- 

1. Mohan Mathur, R., Rajiv. K. Varma, Thyristor ï Based FACTS Controllers for 

Electrical 

Transmission Systems, IEEE press and John Wiley & Sons, Inc, 2002. 



 

2. K.R.Padiyar, FACTS Controllers in Power Transmission and Distribution, New 

Age 

International (P) Ltd., Publishers, New Delhi, Reprint, 2008. 

3. A.T.John, Flexible AC Transmission System, Institution of Electrical and 

Electronic Engineers 

(IEEE), 1999. 

 

 

 

 

4. NarainG.Hingorani, Laszio. Gyugyl, Understanding FACTS Concepts and 

Technology of 

Flexible AC Transmission System, Standard Publishers, Delhi, 2001. 

5. V. K.Sood, HVDC and FACTS controllers- Applications of Static Converters in 

Power System, Kluwer Academic Publishers, 2004. 
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 809 

Elective IV  

Power System 

Economics 

3(2+1+0

) 

50 20 30 - - 100 3 hr - 

 

 

COURSE OBJECTIVE- 

The objective of this course is to get knowledge of Power System Fundamentals, 

Competetions In Power Market, Market Power And Structure and Designing And 

Testing Market Rules in Power System Economics. 

 



 

Syllabus 

UNIT -1 

Power System Fundamentals 

Regulation and Deregulation, condition for deregulation, problems with regulation, 

risk management, congestion management, ATC, screening curve. 

 

Unit -2 

Competetions In Power Market What is competition, efficiency of perfect 

competition, marginal cost in power market, role of marginal cost, working with 

marginal cost, results of marginal cost. 

 

UNIT -3 

Market Power And Structure Define market power, price quality outcomes, three 

stages of market power, using price qualityoutcomes to show power, monopoly in 

power auction, market power on demand side. 

 

UNIT - 4 

Restructure Fundamental restructure system, transmission pricing, restructure 

models, OASIS, structure of OASIS, transfer capability of OASIS. 

 

UNIT -5 

Designing And Testing Market Rules Design for competitive prices, testing of 

market design, designing to reduce market power. 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of Power 

System Fundamentals, Competetions In Power Market, Market Power And Structure 

and Designing And Testing Market Rules in Power System Economics. 

 

REFERENCES: 

1- Power system economics-designing for electricity-stevenstoft. (IEEE press & 

WILEY-INTERSCIENCE). 

2- Electric Power Systems weedy,cory, wily india 2nd edition 
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Elective IV 

Cellular Mobile 

Communicatio

ns 

3(2+1+0

) 

50 20 30 - - 100 3 hr - 

 

 

COURSE OBJECTIVE- 

The objective of this course is to get knowledge of Introduction to cellular mobile 

system, Cell coverage for signal and traffic, Cochannel interference reduction, 

Frequency management and Channel Assignment, Digital Cellular Systems in 

Cellular Mobile Communications. 

Syllabus 

Unit -I  



 

Introduction to cellular mobile system A basic cellular system, performance 

criteria, uniqueness of mobile radio environment, operation of cellular systems, 

planning of cellular system. Elements of cellular radio system design General 

description of problem, concept of frequency reuse channels, co-channel interference 

reduction factor, desired C/I in an omni-directional antenna system, hand off 

mechanism, cell splitting, components of cellular systems. 

 

Unit -II  

Cell coverage for signal and traffic General introduction, mobile point-to-point 

model, propagation over water or flat open area, foliage loss, propagation in near- in 

distance, long distance propagation, path loss from point-to-point prediction model, 

cell site antenna heights and signal coverage cells, mobile-to-mobile propagation. 

Cell site antennas and mobile antennas Equivalent circuits of antennas, gain and 

pattern relationship, sum and difference patterns, antennas at cell site, unique 

situations of cell site antennas, mobile antennas. 

 

Unit -III  

Cochannel interference reduction Cochannel interference, real time cochannel 

interference measurement at mobile radio transceivers, design of antenna systems - 

omni directional and directional, lowering the antenna height, reduction of cochannel 

interference, umbrella- pattern effect, diversity receiver, designing a system to serve a 

predefined area that experiences cochannel interference. 

Types of Noncochannel interference Adjacent channel interference, near-end-far-

end interference, effect on near-end mobile units, cross-talk, effects of coverage and 

interference by applying power decrease, antenna height decrease, beam tilting, 

effects of cell site components, interference between systems, UHF TV interference, 

long distance interference. 

 

Unit -IV  

Frequency management and Channel Assignment Frequency management, 

frequency spectrum utilization, setup channels, channel assignment, fixed channel 

assignment, non-fixed channel assignment algorithms, additional spectrum, traffic 

and channel assignment, perception of call blocking from the subscribers Handoffs 

and dropped calls Value of implementing handoffs, initiation of handoff, delaying a 

handoff, forced handoff, queuing of handoff, power- difference handoff, mobile 

assisted handoff and soft handoff, cell-site handoff and inter system handoff, dropped 

call rate formula. 

 

Unit -V 

 Digital Cellular Systems 

GSM- architecture, layer modeling, transmission, GSM channels and channel modes, 

multiple access scheme. CDMA- terms of CDMA systems, output power limits and 

control, modulation characteristics, call processing, hand off procedures. 



 

Miscellaneous mobile systems- TDD systems, cordless phone, PDC, PCN, PCS, non 

cellular systems. 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of 

Introduction to cellular mobile system, Cell coverage for signal and traffic, 

Cochannel interference reduction, Frequency management and Channel Assignment, 

Digital Cellular Systems. 

References: 

1. Lee: Cellular and Mobile Telecommunication- Analog & digital systems, TMH. 

2. Rappaport: Wireless Communications- principles and practice, Pearson Education. 

3. Lee: Mobile communications design fundamentals, Wiley India. 

4. FaherKamilo: Wireless Digital Communication, PHI Learning. 

5. Raj Kamal: Mobile Computing, Oxford University Press. 
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 811 

Elective IV 

Advanced 

Control System 

3(2+1+0

) 

50 20 30 - - 100 3 hr - 

 

 

COURSE OBJECTIVE- 

The objective of this course is to get knowledge of Review of Linear Control System, 

Development of feedback control laws through state space technique, Variable 

Structure Control, Control of nonlinear dynamics, and Optimal Control in Advanced 

Control System. 

Syllabus 

UNIT -I  



 

Review of Linear Control System: Modelling through differential equations and 

difference equations, State space method of description and its solution, Discretization 

of continuous-time state space model, Laplace and z-domain analyses of control 

systems, Controllability, Observability& Stability, Bode &Nyquist analysis, Root 

Loci, Effect of load disturbance upon control actions. 

 

UNIT -II  

Development of feedback control laws through state space technique, Modal control, 

Pole placement problem. 

 

UNIT -III  

Variable Structure Control and its applications. Examples on variable structure 

control. 

 

UNIT -IV  

Control of nonlinear dynamics: Lyapunov based control function, Phase plane 

technique, Lyapunov Stability analysis. 

 

UNIT -V 

Optimal Control: Calculus of variation, Euler-Lagrange equations, Boundary 

conditions, Transversality condition, Bolza problem, Pontyaginôs maximum principle. 

 

COURSE OUTCOME ï 

Student after successful completion of course must possess an understanding of Linear 

Control System, Development of feedback control laws through state space technique, 

Variable Structure Control, Control of nonlinear dynamics, and Optimal Control. 

 

Reference: 

1. Automatic Control System ï B.C. Kuo, PHI, New York, 1975. 

2. Modern Control Engineering: K. Ogata,PHI. New Delhi, 1992. 

3. Digital Control Systems ï B. C. Kuo, Oxford Pub. 

4. Discrete-Time Control Systems ï K. Ogata. PHI. New Delhi 

5. Advanced Control Systems N Sarkar PHI Learning 

6. Control System Engineering S NISE Wiley India. 
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 803 

Major Project 8(0+0+8) - - - 120 80 200 - 2hr 

 

The objectives of the course 'Major Project' are To provide students with a 

comprehensive experience for applying the knowledge gained so far by studying 

various courses. To develop an inquiring aptitude and build confidence among 

students by working on solutions of small industrial problems. To give students an 

opportunity to do some thing creative and to assimilate real life work situation in 

institution. To adapt students for latest developments and to handle independently new 

situations. To develop good expressions power and presentation abilities in students. 

The focus of the Major Project is on preparing a working system or some design or 

understanding of a complex system using system analysis tools and submit it the same 

in the form of a write-up i.e. detail project report. The student should select some real 



 

life problems for their project and maintain proper documentation of different stages 

of project such as need analysis, market analysis, concept evaluation, requirement 

specification, objectives, work plan, analysis, design, implementation and test plan. 

Each student is required to prepare a project report and present the same at the final 

examination with a demonstration of the working system(if any).  

 

The faculty and student should work according to following schedule: 

i) Each student undertakes substantial and individual project in an approved area of 

the subject and supervised by a member of staff. 

ii) The student must submit outline and action plan for the project execution (time 

schedule) and the same be approved by the concerned faculty. 

iii) At all the steps of the project, students must submit a written report of the same. 
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MODELLING 

& 

SIMULATION 

LAB 

2(0+0+2

) 

- - - - 50 50 - 2hr 

 

Pracicals 

1. Study of various Electrical Toolbox i.e Power System, Power Electronics, Control 

system, 

Electrical Measurement ,Flexible AC Transmission. 

2. Developing Simulation Models for single and three phase Rectifier, Inverter, and 

Converter for 

different load models. 



 

3. Developing Simulation Models using FACTs Devices i.e STATCOM, SVC, 

TCSC,SSSC, IPFC 

,UPFC in power system transmission lines. 

 

REFERENCE 

1. Shailendra Jain "Modeling and Simulation using MATLAB Simulink" 

wileyindia& sons 
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