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PONDICHERRY ENGINEERING COLLEGE 

(AN AUTONOMOUS INSTITUTION PROMOTED AND FUNDED BY GOVT. OF PUDUCHERRY) 
PUDUCHERRY ς 605 014 

 
CURRICULUM FOR B.TECH - ELECTRICAL AND ELECTRONICS ENGINEERING  

 
 

ACADEMIC YEAR 2014-15 
 
 
 
 
I SEMESTER 
 

Code 
No. 

Name of the Subjects Category* 
Periods 

Credits 
Marks# 

L T P CA SE TM 
MA101 Mathematics I TB 3 1 - 4 40 60 100 

PH101 Engineering Physics  TA 4 - - 4 40 60 100 

CY101 Engineering Chemistry TA 4 - - 4 40 60 100 

BE101 Basic Civil and Mechanical Engineering TC 4 - - 4 40 60 100 

CE101 Engineering Mechanics TB 3 1 - 4 40 60 100 

HS101 Communicative English TA 4 - - 4 40 60 100 

PH103 Physics laboratory LB - - 3 2 60 40 100 

CY103 Chemistry laboratory LB - - 3 2 60 40 100 

ME103 Workshop Practice LB - - 3 2 60 40 100 

 Total     30   900 
 
 
II SEMESTER 
 

Code 
No. 

Name of the Subjects Category* 
Periods 

Credits 
Marks# 

L T P CA SE TM 
MA102 Mathematics II TB 3 1 - 4 40 60 100 

PH102 Material Science TA 4 - - 4 40 60 100 

CY102 Environmental Science TA 4 - - 4 40 60 100 

BE102 Basic Electrical and Electronics Engineering TC 3 1 - 4 40 60 100 

ME101 Engineering Thermodynamics TA 3 1 - 4 40 60 100 

CS101 Computer Programming TA 3 1 - 4 40 60 100 
ME102 Engineering Graphics  EGD 2 - 3 4 50 50 100 
CS102 Computer Programming Laboratory LB - - 3 2 60 40 100 
BE103 Basic Electrical & Electronics Laboratory LB - - 3 2 60 40 100 

 Total     32   900 
 

# CA ς Continuous Assessment, SE ς Semester Examination, TM ς Total Marks 
 

* TA ς Theory Category A, TB ς Theory Category B, TC ς Theory Category C,  
    LB ς Laboratory, EGD ς Engineering Graphics / Drawing 
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III SEMESTER 
 

Code 
No. 

Name of the Subjects Category* 
Periods 

Credits 
Marks# 

L T P CA SE TM 
MA103 Mathematics III TB 3 1 - 4 40 60 100 

CS146 
Data Structures and Object Oriented 
Programming 

TA 
3 1 - 4 40 60 100 

EE101 Electric Circuit Analysis TA 3 1 - 4 40 60 100 

EE102 Electrical Machines-I TA 3 1 - 4 40 60 100 

EE103 Electronic Devices and Circuits TA 4 - - 4 40 60 100 

EE104 Electromagnetic Theory TA 3 1 - 4 40 60 100 

EE105 Electrical Machines Lab-I LB - - 3 2 60 40 100 

CS147 
Data Structures and Object Oriented 
Programming Lab 

LB 
- - 3 2 60 40 100 

 Total     28   800 
 
 
IV SEMESTER 
 

Code 
No. 

Name of the Subjects Category* 
Periods 

Credits 
Marks# 

L T P CA SE TM 
MA105 Mathematics IV TB 3 1 - 4 40 60 100 

EE106 Linear Control Systems TA 3 1 - 4 40 60 100 

EE107 Electrical Machines-II TA 3 1 - 4 40 60 100 

EE108 Electronic Circuits TA 3 1 - 4 40 60 100 

EE109 Pulse and Digital Circuits TA 3 1 - 4 40 60 100 

- Prog. Elective I / Gen. Elective I TX - - - 4 - - 100 

EE110 Electrical Machines Lab-II LB - - 3 2 60 40 100 

EE111 Electronics Lab ς I LB - - 3 2 60 40 100 

 Total     28   800 
 

# CA ς Continuous Assessment, SE ς Semester Examination, TM ς Total Marks 
 

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

         LB ς Laboratory 
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V SEMESTER 
 

Code 
No. 

Name of the Subjects Category* 
Periods 

Credits 
Marks# 

L T P CA SE TM 
EE112 Measurements and Instrumentation TB 3 1 - 4 40 60 100 

EE113 Transmission and Distribution TA 3 1 - 4 40 60 100 

EE114 Analog and Digital Integrated Circuits TA 3 1 - 4 40 60 100 

EE 115 Electrical Machine Design TA 3 1 - 4 40 60 100 

EE 116 Power Electronics TA 4 - - 4 40 60 100 

- Prog. Elective II / Gen. Elective II TX - - - 4 - - 100 

EE117 Measurements and Control Lab LB - - 3 2 60 40 100 

EE118 Electronics Lab ς II LB - - 3 2 60 40 100 

 Total     28   800 
 
 
VI SEMESTER 
 

Code 
No. 

Name of the Subjects Category* 
Periods 

Credits 
Marks# 

L T P CA SE TM 
EE119 Power System Analysis TA 3 1 - 4 40 60 100 

EE120 Microprocessors and Microcontrollers TA 3 1 - 4 40 60 100 

EE121 Energy Engineering TA 3 1 - 4 40 60 100 

- Prog. Elective III / Gen. Elective III TX - - - 4 - - 100 

- Prog. Elective IV TX - - - 4 - - 100 

EE122 Electronics-III Lab LB - - 3 2 60 40 100 

EE123 Microprocessors and Microcontrollers Lab LB - - 3 2 60 40 100 

EE124 Power Electronics Lab LB - - 3 2 60 40 100 

HS102 General Proficiency PR - - 3 1 100 - 100 

 Total     27   900 
 

# CA ς Continuous Assessment, SE ς Semester Examination, TM ς Total Marks 
 

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

         LB ς Laboratory, PR - Practice 
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VII SEMESTER 
 

Code 
No. 

Name of the Subjects Category* 
Periods 

Credits 
Marks# 

L T P CA SE TM 
EE125 Power System Operation and Control TA 3 1 - 4 40 60 100 

EE126 Protection and Switchgear TA 3 1 - 4 40 60 100 

- Prog. Elective V TX - - - 4 - - 100 

- Prog. Elective VI TX - - - 4 - - 100 

- Prog. Elective VII / Gen. Elective IV TX - - - 4 - - 100 

EE127 Power System Lab  LB - - 3 2 60 40 100 

EE128 Project Work (phase I) PR - - 3 2 100 - 100 

EE129 Professional Ethics and Practice PR - - 3 1 100 - 100 

 Total     25   800 
 
 
 
 
VIII SEMESTER 
 

Code 
No. 

Name of the Subjects Category* 
Periods 

Credits 
Marks# 

L T P CA SE TM 
- Prog. Elective VIII TX 4 - - 4 40 60 100 

- Prog. Elective IX TX 4 - - 4 40 60 100 

- Prog. Elective X/Gen. Elective-V TX 4 - - 4 40 60 100 

EE130 Comprehensive Test and Viva-voce PR - - 3 1 60 40 100 

EE131 Project Work (phase II) PR - - 9 6 60 40 100 

- Professional Development Courses 

(3 One credit courses) 

PR 
- - - 3 100 - 300 

 Total     22   800 
 

# CA ς Continuous Assessment, SE ς Semester Examination, TM ς Total Marks 
 

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

         LB ς Laboratory, PR - Practice 
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LIST OF PROGRAMME ELECTIVES 
 

Sl.No Sub.Code Category Subject Title 

1 EEP01 TA Renewable Energy Sources 

2 EEP02 TB Fuzzy and Neural Systems 

3 EEP03 TA Utilization of Electrical Energy 

4 EEP04 TA Power Quality 

5 EEP05 TA FACTS Controllers 

6 EEP06 TA Modern Control Systems 

7 EEP07 TA Electrical Safety and Quality Management 

8 EEP08 TA Special Electrical Machines 

9 EEP09 TB Digital System Design using VHDL 

10 EEP10 TA High Voltage Engineering 

11 EEP11 TA Power System Economics 

12 EEP12 TA Digital Control Systems 

13 EEP13 TA Embedded System Design 

14 EEP14 TA HVDC Transmission 

15 EEP15 TA Power System Restructuring and Deregulation 

16 EEP16 TA Power System Stability 

17 EEP17 TA Smart Grid 

18 EEP18 TA Advanced Insulation Systems 

19 EEP19 TB Digital Signal Processing 

20 EEP20 TCP Solid State Drives 
 

LIST OF GENERAL ELECTIVES 
 

Sl.No Sub.Code Category Subject Title 

1 EEG01 TA Electrical Machines and Utilization 

2 EEG02 TA Soft Computing Techniques 

3 EEG03 TA Power Generation Systems 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



6 

 

CONSOLIDATED CREDIT DISTRIBUTION 
 

 

Sl.No Course Type Credits 

Theory Lab/Practice Total 

1 Basic Sciences (Mathematics, 
Physics, Chemistry) 

32 04 36 

2 Basic Engineering Courses 28 12 40 

3 Programme Core Courses 68 18 86 

4 Programme Electives 32 - 32 

5 General Electives 08 - 08 

6 Project Work and 
Comprehensive Viva-voce 

- 09 09 

7 Humanities and Social Sciences 04 - 04 

8 General Skill Development 
Courses 

   

 (a) Soft Skill Development - 01 01 

 (b) Professional Development 
and Ethics 

- 04 04 

 (c) Mandatory Courses   3 zero credits 3 zero credits 

 Total 172 48 220 
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Department : Mathematics Programme : B.Tech. 
Semester      : First Category      : TB 

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

MA101 Mathematics I 3 1 - 4 40 60 100 

Prerequisite:  - 

Objectives: 
¶ To introduce the ideas of differential and integral calculus 

¶ To familiarize students with functions of several variables 

¶ To introduce methods for solving differential equations 

Outcome: 
¶ Understands Calculus 

¶ Functions of several variables 

¶ Able to solve differential equations 

UNIT ς I   Hours:  09 

Curvature, radius of curvature, evolutes and involutes.  Beta and Gamma functions and their properties.  
UNIT ς II   Hours:  09 

Partial derivatives, Total derivative, Differentiation of implicit functions, Change of variables, Jacobians and their 
properties, Partial differentiation of implicit functions, Maxima and minima of functions of two variables, 
[ŀƎǊŀƴƎŜΩǎ ƳŜǘƘƻŘ ƻŦ ǳƴŘŜǘŜǊƳƛƴŜŘ ƳǳƭǘƛǇƭƛŜǊǎΦ 
UNIT ς III  Hours: 09 

Multiple Integrals, change of order of integration in double integrals, Applications: Plane areas (double 
integration), Change of variables (Cartesian to polar), volumes by solids of revolution, double and triple 
integrations (Cartesian and polar) ς Center of mass and Gravity (constant and variable densities). 
UNIT ς IV  Hours: 09 

9ȄŀŎǘ ŜǉǳŀǘƛƻƴǎΣ CƛǊǎǘ ƻǊŘŜǊ ƭƛƴŜŀǊ ŜǉǳŀǘƛƻƴǎΣ .ŜǊƴƻǳƭƭƛΩǎ ŜǉǳŀǘƛƻƴΣ ƻǊǘƘƻƎƻƴŀƭ ǘǊŀƧŜŎǘƻǊƛŜǎΣ ƎǊƻǿǘƘΣ ŘŜŎŀȅ ŀƴŘ 
geometrical applications. Equations not of first degree: equations solvable for p, equations solvable for y, 
equations solvable for x ŀƴŘ /ƭŀƛǊŀǳǘΩǎ ǘȅǇŜΦ 
UNIT ς V  Hours: 09 

Linear differential equations of higher order - ǿƛǘƘ Ŏƻƴǎǘŀƴǘ ŎƻŜŦŦƛŎƛŜƴǘǎΣ ǘƘŜ ƻǇŜǊŀǘƻǊ 5Σ 9ǳƭŜǊΩǎ ƭƛƴŜŀǊ Ŝǉǳŀǘƛƻƴ ƻŦ 
higher order with variable coefficients, simultaneous linear differential equations, solution by variation of 
parameters method.  
Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:   Total Hours: 60 
Text Books: 

1. Erwin Kreyszig, Advanced Engineering Mathematics (9th Ed), John Wiley & Sons, New Delhi, 2011.  
2. Venkataraman M.K., Engineering Mathematics, Vol. I&II, National Publishing Company, Chennai, 2007.  
3. Veerarajan T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008. 

Reference Books: 
1. Sundaram V. et al, Engineering Mathematics, Vol. I& II, Vikas Publications, 6th Edition, 2007.  
2. wŀƳŀƴŀ  .Φ±ΦΣ άIƛƎƘŜǊ 9ƴƎƛƴŜŜǊƛƴƎ aŀǘƘŜƳŀǘƛŎǎέΣ ¢ŀǘŀ aŎDǊŀǿ Iƛƭƭ bŜǿ 5ŜƭƘƛΣ ммǘƘ wŜǇǊƛƴǘΣ нлмлΦ  
3. Bali N. and Goyal M., Advanced Engineering Mathematics, Laxmi Publications Pvt. Ltd., New Delhi, 9th  

Edition, 2011. 
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Department : Physics Programme : B.Tech. 
Semester      : First Category      : TA 

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

PH101  Engineering Physics 4 - - 4 40 60 100 

Prerequisite: - 

Objectives: 
¶ To provide a bridge between basic Physics and Engineering courses.  

¶ To introduce the concepts and applications of Ultrasonics, Optics, Lasers, Optical Fibers, and 
wave mechanics and fundamentals of crystal structure. 

Outcome: 
At the end of the course, Students would have adequate exposure to the concepts of the 
various topics of this Engineering Physics course and their real life applications. 

UNIT ς I ACOUSTICS & ULTRASONICS Hours: 12 
Acoustics:  Factors affecting Acoustics of Buildings and their Remedies - {ŀōƛƴŜΩǎ ŦƻǊƳǳƭŀ ŦƻǊ wŜǾŜǊōŜǊŀǘƛƻƴ ¢ƛƳŜ ς 
sound absorption coefficient & its determination; Ultrasonics: Ultrasonic Waves- Properties-Production   by 
Piezoelectric & Magnetostriction methods.  Detection-acoustic grating and piezoelectric transducer methods.  
Applications of ultrasonic waves-Industrial applications, Medical application-sonogram.  Flaw detection by 
ultrasonic NDT -Ultrasonic Pulse Echo Method.  
UNIT ς II  OPTICS Hours: 12 
Interference: Air Wedge ς aƛŎƘŜƭǎƻƴΩǎ LƴǘŜǊŦŜǊƻƳŜǘŜǊ ς Types of fringes- Determination of Wavelength of a light 
sourceς Antireflection Coatings -Interference Filter; Diffraction: Concept of Resolution of Spectral lines-wŀȅƭŜƛƎƘΩǎ 
criterion -Resolving Power of Grating, Prism & Telescope; Polarisation : Basic concepts of Double Refraction and 
Optical Rotation- Quarter and Half Wave Plates ς Specific Rotatory Power ς [ŀǳǊŜƴǘΩǎ IŀƭŦ {ƘŀŘŜ tƻƭŀǊƛƳŜǘŜǊ-
polarizing filters  
UNIT ς III CRYSTAL STRUCTURE AND LATTICE DEFECTS Hours: 12 
Crystal structure:  Space Lattice, Unit Cell, Lattice Parameters, Crystal Systems, Bravais Lattices- Atomic Radius, 
Co-ordination Number and Packing Factor of  SC, BCC, FCC, HCP structures ς Miller Indices- Powder X Ray 
Diffraction Method; Lattice Defects:  Qualitative ideas of point, line, surface and volume defects and their 
influence on properties of solids 
UNIT ς IV WAVE MECHANICS Hours: 12 
Matter Waves ς de Broglie hypothesis ς Uncertainty Principle ς Schrodinger Wave Equations ς Time Dependent ς 
Time Independent ς Application to Particle in a One Dimensional potential Box ςConcept of  Quantum Mechanical 
Tunneling (without derivation)  ς Applications of  tunneling (qualitative) to Alpha Decay, Tunnel Diode, Scanning 
Tunneling Microscope. 
UNIT ς V LASERS & FIBER OPTICS Hours: 12 
Lasers : Principles of Laser ς Spontaneous and Stimulated Emissions - 9ƛƴǎǘŜƛƴΩǎ /ƻŜŦŦƛŎƛŜƴǘǎ ς population Inversion 
and Laser Action ςoptical resonators(qualitative)- Types of Lasers ς Nd:YAG, CO2 laser, GaAs Laser- Industrial & 
Medical applications of Lasers; Fiber Optics: Principle and Propagation of light in optical fiberς Numerical aperture 
and acceptance angle ς Types of optical fibers-based on Material, refractive index profile, Modes of 
propagation(single & Multimode Fibres) -Qualitative ideas of attenuation in optical Fibers-Applications of Optical 
Fibers- Fibre Optic communication (Schematic), Active and passive fibre optic sensors, Endoscope 
Total contact Hours: 60 Total Tutorials: - Total Practical Classes:  - Total Hours: 60 
Text Books: 

1. Avadhanulu M N , Engineering Physics,  S. Chand & Co, 2007.  
2. V Rajendran, Engineering Physics, 2nd Edition, TMH, New Delhi 2011. 

Reference Books: 
1. Ajoy Ghatak, Optics, 5th Edition TMH, New Delhi, 2012. 
2. K.R.Nambiar, Lasers, New Age International, New Delhi, 2008. 
3. K. Thyagarajan and Ajoy Ghatak, Lasers Fundamentals and Applications, 2nd Edition, Springer 2010. 
4. V Raghavan , Materials Science and Engineering- A First Course, 5th Edition, Prentice Hall of India, 2008. 



9 

 

5. Arthur Beiser, Concepts of Modern Physics, 6th Edition, TMH, New Delhi 2008.  
6. A.S. Vasudeva, Modern Engineering Physics, S. Chand & Co, 2006. 
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Department : Chemistry Programme : B.Tech 
Semester      : First Category      : TA 

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

CY101 Engineering Chemistry  4 - - 4 40 60 100 

Prerequisite: - 

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

Outcome: 

¶ Students will be able to understand and appreciate usefulness of chemistry concepts in 
the design, fabrication and maintenance of materials for engineering applications.  

¶ Students will gain knowledge about the chemistry background of some of the important 
industrial processing techniques. 

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

UNIT ς I  WATER TREATMENT Hours: 12 
Hardness of water ς units and calcium carbonate equivalent. Determination of hardness of water- EDTA method. 
Disadvantages of hard water-boiler scale and sludge, caustic embrittlement, priming and foaming and boiler 
corrosion. Water softening methods ς internal and external conditioning ς lime-soda process, zeolite process and 
ion exchange process. Desalination ς reverse osmosis and electro dialysis. Specifications for drinking water, BIS 
and WHO standards. 
UNIT ς II  INDUSTRIAL POLYMERS Hours: 12 
Classification, types of polymerization reactions - mechanism of free radical, ionic and Ziegler-Natta 
polymerizations. Polymer properties - chemical resistance, crystallinity and effect of temperature. Polymer 
molecular weight - Mn and Mw. Thermoplastics and thermosets. Rubbers ς vulcanization. Synthetic rubber - Buna 
S, Buna N, Silicone and Butyl rubber. Conducting polymers ς classification and applications. Moulding constituents 
of plastic. Biodegradable polymers ς preparation, properties and applications of PLA, PCL and PGA. Liquid 
crystalline polymers. 
UNIT ς III ELECTROCHEMICAL CELLS Hours: 12 
Galvanic cells, single electrode potential, standard electrode potential, electromotive series. EMF of a cell and its 
measurement. Nernst equation. Electrolyte concentration cell. Reference electrodes ς hydrogen, calomel, Ag/AgCl 
and glass electrodes. Batteries - primary and secondary batteries, Laclanche cell, lead acid storage battery, Ni-Cd 
battery and alkaline battery. Fuel cells - H2-O2 fuel cell.  
UNIT ς IV CORROSION AND CONTROL Hours: 12 
Chemical and electrochemical corrosion ς Galvanic, pitting, stress and concentration cell corrosion. Factors 
influencing corrosion. Corrosion control methods - cathodic protection and corrosion inhibitors. Protective 
coatings - types of protective coatings - metallic coating - tinning and galvanizing, cladding, electroplating and 
anodizing. 
UNIT ς V ENGINEERING MATERIALS Hours: 12 
Abrasives ς Natural and artificial abrasives. Refractories ς classification, properties and manufacture. Refractory 
bricks ς silica bricks, fire clay bricks, high alumina bricks and silicon carbide bricks. Glass and ceramics ς properties, 
manufacture and types of glass, ceramics ς clays - types, fabrication of ceramic ware. Composite materials ς 
classification. Processing of fibre-reinforced composites, applications. Glazing. 
Total contact Hours: 60 Total Tutorials: - Total Practical Classes:  - Total Hours: 60 
Text Books: 

1. P.C. Jain and Monika Jain, Engineering Chemistry, Dhanpat Rai and Sons, New Delhi, 2004. 
2. S.S. Dara and S.S Umare, A Textbook of Engineering Chemistry, S. Chand & Co., Ltd. New Delhi, 2013. 

Reference Books: 
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1. B. K. Sharma, Engineering Chemistry, Krishna Prakashan Media (P) Ltd., Meerut, 2001.  
2. P. Kannan, A. Ravikrishnan, Engineering Chemistry, Sri Krishna Hi-tech. Publishing Company Pvt. Ltd,    

Chennai, 2009.  
3. V.R. Gowariker, N.V. Viswanathan and J. Sreedhar, Polymer  Science,  New  Age Intl (P) Ltd, Chennai, 2006. 
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Department :  Civil and Mechanical Engineering Programme :  B.Tech 
Semester      : First / Second Category      : TC 

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

BE101 
Basic Civil and Mechanical 
Engineering 

4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To be able to differentiate the types of buildings according to national building code. 

¶ To understand building components and their functions as well as different types of 
roads, bridges and dams 

¶ To convey the basics of Mechanical Engineering 

¶ To establish the necessity of basics of Mechanical Engineering to other engineering 
disciplines 

¶ To explain the concepts of thermal plants used in power systems being a common issue  

¶ To narrate the methods of harnessing renewable energies and their working principles 

¶ To explain the role of basic manufacturing processes  

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

Outcome: 

¶ Parallels are ŘǊŀǿƴ ōŜǘǿŜŜƴ ǘƘŜ ǎǳōƧŜŎǘ ŀƴŘ ǘƘŜ ǎǘǳŘŜƴǘΩǎ ŜǾŜǊȅŘŀȅ ŜȄǇŜǊƛŜƴŎŜ ǎƻ ǘƘŀǘ 
this course may be related to what the students already know. 

¶ Students are made to understand the principles of Mechanical Engineering based on 
theories. 

¶ Students are encouraged to make engineering judgments, to conduct independent 
exploration of topic of renewable energy systems and to communicate the findings in a 
professional manner. 

¶ Students are made to develop natural curiosity to explore the various facets of 
mechanical equipment and machines. 

¶ While emphasizing basic principles, students are provided with explanations used in real 
time engineering systems. 
 

UNIT ς I  Buildings and building materials Hours: 10 
Buildings-Definition-NBC Classification - plinth area, floor area, carpet area, floor space index-construction 
materials-stone, brick, cement, cement-mortar, concrete, steel- their properties and uses. Impact of manufacture 
and use of building materials on the environment. 
UNIT ς II  Buildings and their components Hours: 10 
Buildings: Types and Behaviour. Foundation: Soil classification ς functions and types of foundations. Masonry:  
Types and uses. Floors: Types and functions. Roofs-Types and functions. Concepts of green building. 
UNIT ς III Basic Infrastructure Hours: 10 
Surveying-Types, general principles, uses, instruments used. Roads - Components, types and their merits and 
demerits. Bridges-components and types of bridges. Dams-Purpose, types of dams and its components. Water 
supply-sources and quality requirements. Rainwater harvesting. 
UNIT ς IV  Hours: 10 

IC engines ς Classification ς Working principles - Diesel and petrol engines: two stroke and four stroke engines ς 
Merits and demerits. 
Steam generators (Boilers) ς Classification ς Constructional features (of only low pressure boilers) ς Boiler 
mountings and accessories ς Merits and demerits - Applications. 

 Hours:  

UNIT ς V  Hours: 10 
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Power Generation Systems ς Convectional and Non-Conventional:  
Hydraulic ς Thermal ς Nuclear power plants ς Schemes and layouts (Description Only)  Solar ς wind ςGeothermal - 
Wave ς Tidal and Ocean Thermal Energy Conversion systems ς Basic power plant schemes and layouts (Description 
only). 

 Hours:  

UNIT ς VI  Hours: 10 

Machines: Lathe ς Drilling machine ς Grinding machine (Description only)  
Machining Processes: Turning ς Planning ς Facing ς Taper turning ς Knurling ς Chamfering ς Drilling ς Grinding 
Moulding: Pattern making ς Green and dry sand moulding ς casting. Metal Joining ς Arc and Gas welding ς Brazing 
ς Soldering (process description only). 

 Hours:  

Total contact Hours: 60 Total Tutorials: - Total Practical Classes:  - Total Hours: 60 
 
Text Books: 

1. Natarajan, K V, Basic Civil Engineering, 11th Edition, Dhanalakshmi Publications, Chennai, 2011. (For Units I 
to III) 

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

Reference Books: 
1. Purushothama Raj.P., Basic civil engineering, 3rd Edn., Dhanam Publications, Chennai, 2001.  
2. Punmia, B.C., et.al Building Construction, Laxmi Publishers, New Delhi, 2012.   
3. El.Wakil, M.M., Power Plant Technology, Mc Graw Hill Book Co., 1985.   
4. Hajra Choudhry, et. al., Workshop Technology Vol. I and II, Media Promoters Publishers Pvt. Ltd., Bombay, 

2004. 

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

  

http://nptel.iitm.ac.in/courses/Webcourse-contents/
http://ocw.mit.edu/courses/mechanical-engineering/
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Department : Civil Engineering Programme : B.Tech. 
Semester      : First / Second Category      : TB 

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

CE101  Engineering Mechanics 3 1 - 4 40 60 100 

Prerequisite: - 

Objectives: 

¶ To explain the importance of mechanics in the context of engineering. 

¶ To understand the static equilibrium of particles and rigid bodies in two dimensions 

¶ To introduce the techniques for analyzing the forces in the bodies.  

¶ To study the motion of a body and to write the dynamic equilibrium equation. 

Outcome: 
¶ On successful completion of the course, a student would be able to identify and analyze 

the problems by applying the principles of engineering mechanics, and to proceed to 
advanced study on mechanical systems. 

UNIT ς I  FUNDAMENTALS OF MECHANICS Hours: 09  
Mechanics and its relevance, Force System, Definition- Force, Moment and Couple -Principle of Transmissibility, 
laws of mechanics, Resultant of force system ς Concurrent and non-concurrent coplanar forces, Conditions of 
static equilibrium for coplanar force system, stability and equilibrium, concept of free body diagrams. 
UNIT ς II  APPLICATION OF FORCE SYSTEM Hours: 09 
Types loads and supports ς simply supported beams, cantilever beams and plane trusses ς reactions (No analysis 
required). 
Friction: Laws of friction, Static dry friction, simple contact friction problems, body on inclined planes, ladders, 
wedges, simple screw jack. 
UNIT ς III PROPERTIES OF SURFACES Hours: 09 
Properties of sections ς centroids, center of gravity, area moment of inertia, product moment of inertia, polar 
moment of inertia, radius of gyration, mass moment of inertia. 
Principle of virtual work ς work done ς application to simple structural arrangements. 
UNIT ς IV KINEMATICS AND KINETICS OF PARTICLES Hours: 09 
Introduction of Dynamics ς Types of Motion ς 5 !ƭŜƳōŜǊǘΩǎ ǇǊƛƴŎƛǇƭŜ ς work energy method ς work energy 
equation for translation and ς Motion of connected bodies ς work done by a spring ς Impulse momentum 
equation ς conservation of momentum ς Impact of elastic bodies ς oblique impart ς Loss of kinetic energy. 
UNIT ς V KINEMATICS AND KINETICS OF RIGID BODIES Hours: 09 
Circular Motion of Rigid bodies ς Acceleration during circular motion ς Rotation of rigid bodies ς Angular motion ς 
Relationship between Angular and linear motion ς Kinetics of Rigid body rotation ς General plane of motion ς 
Kinematics ς Instantaneous Axis of rotation ς kinetics of Rolling bodies ς Kinetics of General plane motion. 
Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:  - Total Hours: 60 
Text Books: 

1. Bhavikatti,S.S and Rajashekarappa,K.G., Engineering Mechanics, New Age International (P) Ltd, New Delhi, 
2013. 

Reference Books: 
1. Timoshenko, S., Young, D.H., Rao, J.V. and Sukumar Pati, Engineering Mechanics, Fifth edition, McGraw  

Hill Education (India) Pvt. Ltd., 2013.  
2. Beer, F.P and Johnson Jr. E.R, Vector Mechanics for Engineers, Vol. 1 Statics and Vol. 2 Dynamics, McGraw 
ς Hill International Edition, 1997. 

 
  



15 

 

Department : Humanities and Social Sciences Programme :  B.Tech. 
Semester      : First /Second Category      : TA 

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

HS101 Communicative English 4 - - 4 40 60 100 

Prerequisite:  

Objectives: 
¶ To improve the LSRW skills of I. B.Tech students 

¶ To instill confidence and enable the students to communicate with ease  

¶ To equip the students with the necessary skills and develop their language prowess 

Outcome: 

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

¶ get rid of their inhibitions 

¶ possess effective language skills 

¶ improve their career prospects 

UNIT ς I BASIC CONCEPTS OF COMMUNICATIVE ENGLISH Hours:   12 
Definition ς Importance ς Process ς Channels and Types ς Barriers ς Strategies for Effective Communicative ς 
Listening Skills. 
UNIT ς II COMPREHENSIION AND ANALYSIS Hours: 12 
Comprehension of Technical and Non ς Technical Passages ς Skimming. Scanning, Inferring ς Note-making, 
Predicting and responding to context ςIntensive Reading and Reviewing. 
UNIT ς III WRITING Hours: 12 
 Paragraph and Essay ς Report ς Memorandum ς Instructions ς Job Application Letters ς Resume ς E-Mail Writing. 
UNIT ς IV ORAL COMMUNICATION Hours: 12 
Basics of Phonetics- Presentation Skills- Group Discussions ςExtempores- Debates- Role Plays. 
UNIT ς V VOCABULARY AND LANGUAGE THROUGH LITERATURE Hours: 12 
Analysis of  

1. ά9ƴƎƭƛǎƘ ƛƴ LƴŘƛŀέΣ wΦYΦ bŀǊŀȅŀƴ 
2. ά¢ƻŀǎǘŜŘ 9ƴƎƭƛǎƘέΣ wΦYΦ bŀǊŀȅŀƴ 
3. άtƻƭƛǘƛŎǎ ŀƴŘ ǘƘŜ 9ƴƎƭƛǎƘ [ŀƴƎǳŀƎŜέΣ DŜƻǊƎŜ hǊǿŜƭƭ 

Contextual variations of language ς interpretation of literary language ς vocabulary building ς nuances of language 
(grammer, pronounciation, spelling) ς developing critical framework. 
Total contact Hours: 60 Total Tutorials: - Total Practical Classes: -  Total Hours: 60 
Text Books: 

1. Ashraf M. Rizvi. Effective Technical Communication. New Delhi: Tata McGraw, 2005. 
2. George Orwell. Essays. Penguin Books, 2000. 
3. wΦYΦbŀǊŀȅŀƴΦ ! ǎǘƻǊȅǘŜƭƭŜǊΩǎ ²ƻǊƭŘΦ tŜƴƎǳƛƴ .ƻƻƪǎΣ мфуфΦ 

Reference Books: 
1. Daniel Jones. English Pronouncing Dictionary. Cambridge University Press, 2003.  
2. Sanjay Kumar and Pushpalata. Communication Skills. New Delhi: OUP, 2011. 
3. Nory Sankar Mukerjee. Business Communication: Connecting at Work. New Delhi: OUP, 2013. 
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Department :  Physics Programme : B.Tech. 
Semester      :  First / Second Category      : LB 

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

PH103   Physics Laboratory - - 3 2 60 40 100 
Prerequisite:  

Objectives: 
To provide a practical understanding of some of the concepts learnt in the theory 
course on Physics and Materials Science. 

Outcome: 
The Students would have gained practical experience about some of the Theoretical 
concepts learnt in the Physics and Materials Science courses. 

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

1. Radius of curvature of a Lens - bŜǿǘƻƴΩǎ ǊƛƴƎǎ 
2. Thickness of a thin object by Air ς wedge 
3. Spectrometer ς Resolving power of a Prism  
4. Spectrometer ς Resolving power of a Transmission grating 
5. Determination of  wavelength of a Laser source using transmission grating,  

reflection grating (vernier calipers) & particle size determination 
6. Determination of numerical aperture & Accptance angle of an optical fiber. 
7. [ŀǳǊŜƴǘΩǎ  IŀƭŦ ǎƘŀŘŜ ǇƻƭŀǊƛƳŜǘŜǊ ς Determination of specific rotatory power* 
8. Spectrometer - Hollow prism / Ordinary & Extraordinary rays by Calcite Prism* 
9. Determination of optical absorption coefficient of materials using laser* 
10. Coefficient of Thermal conductivity - Radial flow method 
11. Coefficient of Thermal conductivity  ς [ŜŜΩǎ 5ƛǎŎ ƳŜǘƘƻŘ 
12. WƻƭƭȅΩǎ .ǳƭō !ǇǇŀǊŀǘǳǎ  ŜȄǇŜǊƛƳŜƴǘ ς ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ʰ 
13. Magnetism: I ς H curve 
14. Field along the axis of a coil carrying current 
15. Vibration magnetometer ς calculation of magnetic moment & pole strength 
16. Electrical conductivity of semiconductor ς two probe / four probe method* 
17. Hall effect in a semiconductor* 
18. aƛŎƘŜƭǎƻƴΩǎ LƴǘŜǊŦŜǊƻƳŜǘŜǊϝ 

*Demonstration Experiments 
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Department : Chemistry  Programme : B.Tech. 
Semester      : First / Second Category      : LB 

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

CY103 Chemistry Laboratory - - 3 2 60 40 100 
Prerequisite: - 

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

Outcome: 

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

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

¶ Students will gain knowledge about the principles and methods of listed methods of 
quantitative analyses. 

List of experiments: (Any 10 experiments) 
1. Determination of total, permanent and temporary hardness of water by EDTA method. 
2. Determination of magnesium in water by complexometry. 
3. Determination of calcium in lime stone by complexometry. 
4. Determination of alkalinity of water. 
5. Determination of percentage of acetic acid in vinegar. 
6. Determination of ŦŜǊǊƻǳǎ ƛƻƴ ƛƴ aƻƘǊΩǎ ǎŀƭǘ. 
7. Determination of lead dioxide by permanganometry. 
8. Determination of ferrous and ferric ions in a solution by dichrometry. 
9. Determination of iron by spectrophotometry. 
10. Determination of dissolved oxygen in water. 
11. Determination of COD of water sample. 
12. Determination of available chlorine in bleaching powder. 
13. Determination of chloride content in water by argentometry. 
14. Determination of lead in polluted water by conductometry. 
15. Preparation of potash alum from scrap aluminium. 

Total contact Hours: - Total Tutorials: - Total Practical Classes:  45 Total Hours: 45 
Text Books: 

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

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

2. WΦ aŜƴŘƘŀƳΣ wΦ/Φ 5ŜƴƴŜȅΣ WΦ5Φ .ŀǊƴŜǎ ŀƴŘ aΦ ¢ƘƻƳŀǎΣ ±ƻƎŜƭΩǎ ¢ŜȄǘ .ƻƻƪ ƻŦ vǳŀƴǘƛǘŀǘƛǾŜ /ƘŜƳƛŎŀƭ 
Analysis, Pearson Education, New Delhi, 2002. 
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Department :  Mechanical Engineering Programme : B.Tech. 
Semester      : First / Second Category      : LB 

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

ME103  Workshop Practice - - 3 2 60 40 100 
Prerequisite: - 

Objectives: 

¶ To convey the basics of mechanical tools used in engineering 

¶ To establish hands on experience on the working tools 

¶ To develop basic joints and fittings using the hand tools 

¶ To establish the importance of joints and fitting in engineering applications 

¶ To explain the role of basic workshop in engineering  

¶ To develop an intuitive understanding of underlying physical mechanism used in 
mechanical machines. 

Outcome: 

¶ tŀǊŀƭƭŜƭǎ ŀǊŜ ŘǊŀǿƴ ōŜǘǿŜŜƴ ǘƘŜ ǎǳōƧŜŎǘ ŀƴŘ ǘƘŜ ǎǘǳŘŜƴǘΩǎ ŜǾŜǊȅŘŀȅ ŜȄǇŜǊƛŜƴŎŜ ǎƻ ǘƘŀǘ 
this course may be related to what the students already know. 

¶ Students are introduced to basic hand tools used in various mechanical cutting 
operations. 

¶ Students are encouraged to make simple joints and fittings.  

¶ Students are made to develop natural curiosity to explore the various facets of basic 
cutting operations. 

¶ While emphasizing basic operations, students are provided with modern hand tools to 
use in real time engineering jobs. 

¶ Students are exposed to make objects like tray, welded joints. 

UNIT ς I  Fitting Hours: 11 
1. Study of tools and Machineries  
2. Symmetric fitting  
3. Acute angle fitting  
4. Obtuse angle fitting 

UNIT ς II  Welding Hours: 11 
1. Study of arc and gas welding equipment and tools  
2. Simple lap welding (Arc)  
3. Single V butt welding (Arc)  
4.  Corner joint (Arc) 

UNIT ς III Sheet Metal Hours: 11 

1. Study of tools and machineries  
2. Funnel 
3. Waste collection tray  
4. Rectangular Box 

UNIT ς IV Carpentry Hours: 12 
1. Study of tools and machineries  
2. Half lap joint  
3. Corner mortise joint  
4. Dovetail joint 

Total contact Hours: - Total Tutorials: - Total Practical Classes:  45 Total Hours: 45 
Text Books: 

1. Hajra Choudhry, et al., Workshop Technology Vol. I and II, Media Promoters Publ. Pvt. Ltd., Bombay, 2004. 
2. H.N.Gupta, R.C.Gupta and Arun Mittal, Manufacturing Processes, New Age Publications, 2001. 
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Web sites:  
1. http://en.wikipedia.org/wiki/Category:Carpentry_tools  
2. http://en.wikipedia.org/wiki/Welding 

  

http://en.wikipedia.org/wiki/Category:Carpentry_tools
http://en.wikipedia.org/wiki/Welding
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Department : Mathematics Programme :  B.Tech. 
Semester      : Second Category      : TB 

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

MA102 Mathematics II 3 1 - 4 40 60 100 

Prerequisite:     - 

Objectives: 
¶ To acquaint  with theory of Matrices 

¶ Hyperbolic functions and theory of equations 

¶ Vector calculus and statistics 

Outcome: 
¶ Understands Matrix theory 

¶ Solving techniques of  equations 

¶ Understands Vectors and statistics 

UNIT ς I   Hours: 09  

Eigen values and Eigen vectors of a real matrix, Characteristic equation, Properties of Eigen values. Cayley-
Hamilton Theorem, Diagonalisation of matrices .Reduction of a quadratic form to canonical form by orthogonal 
transformation and nature of quadratic forms. 
UNIT ς II   Hours: 09 

Trigonometry: Hyperbolic and circular functions, logarithms of complex number, resolving real and imaginary 
parts of a complex quantity. 
Theory of equations: Relation between roots and coefficients, reciprocal equations, transformation of equations 
and diminishing the roots. 
UNIT ς III  Hours: 09 

Finite differences: Definitions and relation between operators (D,Ð, d, E, m, D), Solution of difference Equations, 
Solving Boundary value problems for ordinary differential equations using finite difference method. 
UNIT ς IV  Hours: 09 

DǊŀŘƛŜƴǘΣ ŘƛǾŜǊƎŜƴŎŜ ŀƴŘ ŎǳǊƭΣ ǘƘŜƛǊ ǇǊƻǇŜǊǘƛŜǎ ŀƴŘ ǊŜƭŀǘƛƻƴǎΦ {ǘƻƪŜΩǎ ǘƘŜƻǊŜƳ ŀƴŘ Dŀǳǎǎ ŘƛǾŜǊƎŜƴŎŜ ǘƘŜƻǊŜƳ 
(without proof). Simple applications involving cubes, sphere and rectangular parallelepipeds. 
UNIT ς V  Hours: 09 

Measures of Central tendency: Moments, skewness and Kurtosis - Probability distributions: Binomial, Poisson and 
Normal - evaluation of statistical parameters for these three distributions, Correlation and regression ς Rank 
correlation. 
Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:  - Total Hours: 60 
Text Books: 

1. Erwin Kreyszig, Advanced Engineering Mathematics (9th Ed), John Wiley & Sons, New Delhi, 2011.  
2. Venkataraman M.K., Engineering Mathematics, Vol II&III, National Publishing Company, Chennai, 2011.  
3. Kandasamy P. et al, Numerical Methods, S. Chand & Co., New Delhi, 2012.   

Reference Books: 
1. Grewal B. S., Higher Engineering Mathematics, Khanna Publishers, New Delhi, 41stEdition, 2011. 
2. Ramana B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th Reprint, 2010. 
3. Bali N. and Goyal M., Advanced Engineering Mathematics, Laxmi Publications Pvt. Ltd., New Delhi, 9th  

Edition, 2011. 
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Department :  Physics Programme : B.Tech. 
Semester      :  Second Category      : TA 

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

PH102  Material Science 4 - - 4 40 60 100 

Prerequisite: - 

Objectives: 

¶ To impart knowledge to the Engineering students about the significance of 
Materials Science and its contribution to  Engineering and Technology 

¶ To introduce the Physical concepts and properties of Different category of 
materials and their modern applications in day-to-day life.  

Outcome: 

¶ Engineering Students would have gained fundamental knowledge about the 
various types of materials and their applications to Engineering and 
Technology. 

UNIT ς I DIELECTRIC MATERIALS Hours: 12 
Dielectric Polarization and its Mechanisms ς Calculation of Polarizabilities (for electronic and ionic 
polarizations only) - Temperature dependence of polarization-Internal Field in solids - Clausius-
Mossotti relation.ς Elementary ideas of Piezo-, Pyro- and Ferro-electric materials and Applications.  
NLO materials and piezoelectric actuators (introductory concepts).  
UNIT ς II MAGNETIC MATERIALS AND 

SUPERCONDUCTORS 
Hours: 12 

Magnetic Materials : Origin of atomic magnetic moment ς Bohr magneton-classification of magnetic 
materials (Dia, Para, Ferro, antiferro & Ferri) ς Domain Theory of Hysteresis ς Structure and 
Properties of Ferrites ς Properties of Soft & Hard Magnetic Materials ς Applications. Magnetic Hard 
Disk. Ferro-fluids and applications. 
Superconductors:  Basic concepts ς properties of superconductors  ς Meissner effect ς Type I and II 
superconductors ς BCS theory (qualitative) - High Temperature Superconductorsς Qualitative ideas of  
Josephson effect,  quantum interference and  SQUID ς their applications. 
UNIT ς III SEMICONDUCTORS Hours: 12 
Semiconductors ςConcept of Fermi Distribution Function, Fermi Energy Level- Derivation of Carrier 
concentration in intrinsic Semiconductors ςBasic ideas of Electrical conductivity in intrinsic and 
extrinsic semiconductors -temperature dependence of carrier concentration and electrical 
conductivity in semiconductors (qualitative ideas), Hall effect in Semiconductors -- Application of Hall 
Effect. Basic Ideas of Compound Semiconductors (II-VI & III-V). Photovoltaic Effect-Solar photovoltaic 
cells. 
UNIT ς IV NUCLEAR REACTORS & MATERIALS Hours: 12 
Mass Defect & Binding Energy of Nucleus - Disintegration in fission ςNuclear Reactors: BWR ς FBR.  
Materials used in Nuclear Reactors; Materials for Moderator, coolant, reactor control elements 
containment shell.  Nuclear Fuel materials and Fuel processing - Fuel enrichment.  
  Nuclear fusion reactions for fusion reactors-D-D and D-T reactions, Basic principles of Nuclear Fusion 
reactors 
UNIT ς V SMART MATERIALS and NANOMATERIALS Hours: 12 
Smart Materials: Introduction ςdefinitions.  
Shape Memory alloys (SMA): One way and two way Shape memory effect, pseudoelasticity, 
Properties and applications of SMA- features of Ni-Ti SMA alloy.  
Liquid Crystals :  Types ς nematic, cholesteric, smectic- Application to Display Devices  
Metallic Glasses:  preparation by melt spinning.  properties and applications 
Nanomaterials : Introduction to  Nano materialsςMethods of synthesis (CVD, Laser Ablation, Solgel, 
Ball-milling Techniques), Properties and applications of nanomaterials. 
C60-Buck Minister Fullerence,   carbon nanotubesς synthesis (Plasma arc, Pulsed Laser evaporation 
methods) Properties and applications. 
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Total contact Hours: 60 Total Tutorials: - Total Practical Classes: - Total Hours: 60 

 
Text Books: 

1. Avadhanulu M N, Engineering Physics, Vol.-II, S. Chand & Co, 2009.  
2. Arthur Beiser, Concepts of Modern Physics, 6th Edition, TMH, New Delhi 2008. (For Unit V 

only) 

Reference Books: 
1. V Rajendran, Engineering Physics, 2nd Edition, TMH, New Delhi 2011. 
2. B.S. Murty, P. Shankar, Baldev Raj, B.B. Rath, and James Murday, Text book of Nanoscience 

and Nanotechnology, Universities Press, Hyderabad 2012. 
3. Ali Omar M, Elementary Solid State Physics, Addison Wesley Publishing Co., 2009. 
4. Pillai S.O, Solid State Physics, 6th Edition ς New Age International, 2005. 
5. Vijayamohanan K Pillai and Meera Parthasarathy, Functional Materials, Universities Press 

Hyderabad, 2012.  
6. Science of Engineering Materials, 2nd Edition, C.M. Srivastava and C. Srinivasan, New Age Int. 

(P) Ltd, New Delhi, 1997. 

 

  



23 

 

Department : Chemistry Programme : B.Tech. 
Semester      : Second Category      : TA 

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

CY102 Environmental Science  4 - - 4 40 60 100 
Prerequisite:  

Objectives: 

¶ To widen the knowledge of environmental awareness and pollution 
¶ To educate the ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǇǊŜǎŜǊǾƛƴƎ ǘƘŜ ŜŀǊǘƘΩǎ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ŜŎƻǎȅǎǘŜƳ 
¶ To highlight the modern techniques and regulations to monitor and control pollution 

 

Outcome: 

¶ Students will be able to understand about the environment and natural resources we are 
blessed with.  

¶ Students will become aware of environmental issues like pollution, dwindling natural 
resources and degrading ecosystem. 

¶ Students will be inspired to act as environmentally friendly and work for sustainable 
development of the humanity.  
 

UNIT ς I  ECOSYSTEM AND BIODIVERSITY Hours: 12 
Concept of an ecosystem-structure and function of an ecosystem. Producers, consumers and decomposers. 
Energy flow in the ecosystem. Food chains, food webs and ecological pyramids. Introduction, types, characteristic 
features, structure and function of forest, grass land, desert and aquatic (fresh water, estuarine and marine) 
ecosystem. Biodiversity-definition-genetic species and  
ecosystem diversity. Value of biodiversityςconsumptive use, productive use, social, ethical, aesthetic and option 
values. Hot spots of biodiversity. Threats to biodiversity-habitat loss, poaching of wild life, human-wildlife 
conflicts. Wildlife protection act and forest conservation act. Endangered and endemic species. Conservation of 
biodiversity in-situ and ex-situ conservation of biodiversity.  
UNIT ς II  AIR POLLUTION Hours: 12 
Environmental segments-lithosphere, hydrosphere, biosphere and atmosphere. Atmospheric layers. Pollution-
definition and classification. Pollutants-classification. Causes, sources, effects and control measures of air 
pollutants-oxides of nitrogen, oxides of sulphur, oxides of carbon, hydrocarbon, chlorofluro carbons and 
particulates. Green house effect-causes and effects on global climate and consequences. Ozone depletion-causes, 
mechanism and effect on the environment. Smog-sulfurous and photochemical smog-effect on the environment. 
Acid rain-theory of acid rain and effects. Environmental protection act-air (prevention and control of pollution) 
act. 
UNIT ς III WATER AND LAND POLLUTION Hours: 12 
Water resources. Water pollution-causes and effects of organic water pollutants-pesticides and detergents. 
Causes and effects of inorganic water pollutants-heavy metal pollution due to Hg, Pb, Cr and Cu. Thermal 
pollution. Analysis of DO, BOD, COD and TOC. Water (prevention and control of pollution) act. Land pollution-Solid 
waste management-causes, effects and control measures of urban and industrial wastes. Radioactive pollution.  
UNIT ς IV INSTRUMENTAL POLLUTION MONITORING Hours: 12 
Classification of instrumental techniques. Electromagnetic radiations, properties, emission and absorption of 
radiation. Principle and Instrumentation of atomic absorption and emission spectrometry. Beer-Lamberts law. 
UVςvisible spectrophotometry-Principle and instrumentation. IR spectroscopy - Principle and instrumentation. 
ChromatographyςIntroduction, Principle and Instrumentation of HPLC and gas chromatography. Conductometry 
and potentiometry. Analysis of air pollutants-NOx, SOx and COx.  
UNIT ς V ENERGY AND ENVIRONMENT Hours: 12 
Energy resources-growing energy needs. Renewable and non-renewable energy resources and use of alternate-
energy sources. Green Chemistry - Significance. Basic components of green chemistry ς alternative starting 
materials, reagents, reaction conditions and final products. Atom economy. Industrial applications of green 
chemistry. From unsustainable to sustainable development. Role of an individual in prevention of pollution.     



24 

 

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

 
Text Books: 

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

2. S.S. Dara, A Text Book of Environmental Chemistry and Pollution Control, S. Chand and Company Ltd, New 
Delhi, 2008. (Unit II, III, & V) 

3. C.N. Sawyer, P.L. McCarty And G.F. Parkin, Chemistry for Environmental Engineering and Science, Tata 
McGraw-Hill Publishing Co Ltd, New Delhi, 2004. (Unit IV) 

Reference Books: 
1. K. Raghavan Nambiar, Text Book of Environmental Studies, Scitech Publications India Pvt. Ltd, Chennai, 

2008. 
2. A.K. De, Environmental Chemistry, New Age International (P) Ltd, New Delhi, 2006. 
3. B.K. Sharma, Environmental Chemistry, Goel Publishing House, Meerut, 2001. 
4. G.S. Sodhi, Fundamental Concepts of Environmental Chemistry, Narosa Publishing House, New Delhi, 

2013. 
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Department :  Electronics and Communication  
                          Engineering / Electrical and                
                          Electronics Engineering 

Programme :  B.Tech 

Semester:  First / Second Category      : TC 

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

BE102 
Basic Electrical and Electronics 
Engineering 

3 1 - 4 40 60 100 

Prerequisite: - 

Objectives: 

¶ To apply YƛǊŎƘƘƻŦŦΩǎ law to simplify the given circuit. 

¶ To understand the concept of AC circuit and to simplify the given RL, RC, RLC series and 
parallel circuits. 

¶ To understand the principle of electromagnetic induction and the working principle of 
electrical machines. 

¶ The students understand the working principle of transistor, FET,        MOSFET, CMOS and 
their applications. 

¶ To design adders, subtractors and to gain knowledge on sequential logic circuits. 

¶ To understand the need for communication and acquire knowledge on different 
communication systems. 

¶ To have an overview of different emerging technologies in day-to-day applications. 

Outcome: 

¶ The students explored the basic terminology, laws and concepts of DC and AC circuits in 
electrical engineering. 

¶ The students know the principle of operation of DC and AC electrical machines and 
different types of power plants. 

¶ Will understand the importancŜ ƻŦ C9¢ΩǎΣ ah{C9¢ΩǎΣ /ah{ ŀƴŘ ǘƘŜƛǊ ŀǇǇƭƛŎŀǘƛƻƴǎΦ 

¶ Will be able to design Combinational and Sequential circuits. 

¶ Awareness towards different Communication Systems. 

¶ Gain knowledge in the working principle of real time applications used in day today life 
like ATM, Microwave Oven, Bluetooth, WiFi and Computer Networks. 

UNIT ς I  DC Circuits Hours:   07 
5ŜŦƛƴƛǘƛƻƴ  ƻŦ   ±ƻƭǘŀƎŜΣ   /ǳǊǊŜƴǘΣ   tƻǿŜǊ   ϧ  9ƴŜǊƎȅΣ   ŎƛǊŎǳƛǘ ǇŀǊŀƳŜǘŜǊǎΣ hƘƳΩǎ  ƭŀǿΣ   YƛǊŎƘƻŦŦΩǎ   ƭŀǿ  ϧ  
its  applications  ς  Simple Problems - Division  of   current   in  Series  &  parallel   circuits - star/delta 
conversion - Node and mesh methods of analysis of DC circuits. 

UNIT ς II  AC Circuits Hours:  08 
Concepts of AC circuits ς rms value, average value, form and peak factors ς Simple RL, RC and RLC series 
and parallel circuits ς Concept of real and reactive power ς Power factor ς Series and parallel resonance - 
Introduction to three phase system -  Power measurement by two  wattmeter method.  

UNIT ς III Electrical Machines and Power Plants Hours: 08 
[ŀǿ   ƻŦ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ƛƴŘǳŎǘƛƻƴΣ CƭŜƳƛƴƎΩǎ wƛƎƘǘ ϧ [ŜŦǘ ƘŀƴŘ ǊǳƭŜ - Principle of DC rotating machine, 
Single phase transformer, single phase induction motor and synchronous motor (Qualitative approach 
only)  - Layout of thermal, hydro and nuclear power generation (block diagram approach only). 
Components of AC transmission and distribution systems ς One line diagram. 

UNIT ς IV Electronics Hours: 07 
Transistor as an Amplifier ς RC Coupled Amplifier ς Characteristics of JFET ς MOSFET ς CMOS ς Block 
Diagram of SMPS ς LED ς LCD ς Solar Cells. 
Combinational Logic ς Design of Half Adder - Half Subtractor ςFull Adder ς Full Subtractor ς Sequential 
Logic ς Ripple Counters ς Shift Registers. 

UNIT ς V Communication Hours: 08 
Need for Modulation ς Block Diagram of Analog Communication System - AM, FM, PM Definitions & 
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Waveforms ς Comparison of Digital & Analog Communication System- Block Diagram of Digital 
Communication System ς Electromagnetic Spectrum. 
Wired & Wireless Channel ς Block Diagram of Communication Systems ς Satellite Communication ς 
Cellular Mobile Communication ς Fibre Optical Communication System. 

UNIT ς VI Overview of Emerging Technologies Hours: 07 
Evolution of Mobile Communication Generations (1G, 2G, 2.5G, 3G and Beyond 3G) ς Overview of 
Bluetooth, Wifi, WiMax, Sensor Networks and Wireless LANs ςς Introduction to VLSI Technology and 
Embedded Systems ς Internet of Things (IOT). 
Microwave Ovens - RFID - Automated Teller Machines (ATM).   

Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:  - Total Hours: 60 
Text Books: 
ELECTRICAL 

1. Edward Hughes, John Hiley, Keith Brown, Ian McKenzie Smith, Electrical and Electronics Technology, 
Pearson Education Limited, New Delhi, 2010. 

2. Kothari D P and Nagrath I J, Basic Electrical Engineering, Tata McGraw Hill, 2009. 
3. S.K. Sahdev, Fundamentals of Electrical Engineering and Electronics, Dhanpat Rai & Co, 2013. 

ELECTRONICS AND COMMUNICATION 
4. WŀŎƻō aƛƭƭƳŀƴ ŀƴŘ /ƘǊƛǎǘƻǎ /Φ IŀƭƪƛŀǎΣ ά9ƭŜŎǘǊƻƴƛŎ 5ŜǾƛŎŜǎ ŀƴŘ /ƛǊŎǳƛǘǎέ ¢ŀǘŀ aŎDǊŀǿ Iƛƭƭ, 2008 
5. wΦ[Φ .ƻȅƭŜǎǘŀŘ ŀƴŘ [Φ bŀǎƘŜƭǎƪȅΣ ά9ƭŜŎǘǊƻƴƛŎ 5ŜǾƛŎŜǎ ŀƴŘ /ƛǊŎǳƛǘ ¢ƘŜƻǊȅέΣ tIL [ŜŀǊƴƛƴƎ tǊƛǾŀǘŜ [ƛƳƛǘŜŘΣ 

Ninth Edition, 2008 
6. aƻǊǊƛǎ aŀƴƻΣ ά5ƛƎƛǘŀƭ ŘŜǎƛƎƴέΣ tIL [ŜŀǊƴƛƴƎΣ CƻǳǊǘƘ 9ŘƛǘƛƻƴΣ нллуΦ 
7. ²ŀȅƴŜ   ¢ƻƳŀǎƛΣ   ά9ƭŜŎǘǊƻƴƛŎ   /ƻƳƳǳƴƛŎŀǘƛƻƴ   {ȅǎǘŜƳǎ-   CǳƴŘŀƳŜƴǘŀƭǎ   ¢ƘŜƻǊȅ !ŘǾŀƴŎŜŘέΣ CƻǳǊǘƘ 

Edition, Pearson Education, 2001. 
8. wŀƧŜƴŘǊŀ tǊŀǎŀŘ Σ ά CǳƴŘŀƳŜƴǘŀƭǎ ƻŦ 9ƭŜŎǘǊƻƴƛŎ 9ƴƎƛƴŜŜǊƛƴƎέΣ /ŜƴƎŀƎŜ ƭŜŀǊƴing , New Delhi, First 

Edition, 2011. 
9. ²ƛƭƭƛŀƳ {ǘŀƭƭƛƴƎǎΣ ά ²ƛǊŜƭŜǎǎ /ƻƳƳǳƴƛŎŀǘƛƻƴ ŀƴŘ bŜǘǿƻǊƪǎέΣ {ŜŎƻƴŘ 9ŘƛǘƛƻƴΣ tŜŀǊǎƻƴ 9ŘǳŎŀǘƛƻƴΣ нлммΦ 

Reference Books: 
ELECTRICAL 

1. R.Muthusubramaniam, S.Salivahanan and K.A. Muraleedharan, Basic Electrical Electronics and 
Computer Engineering, Tata McGraw Hill, 2004. 

2. Rejendra Prasad, Fundamentals of Electrical Engineering. Prentice Hall of India, 2006. 
ELECTRONICS AND COMMUNICATION 

3. 5ŀǾƛŘΦ !Φ .ŜƭƭΣ ά9ƭŜŎǘǊƻƴƛŎ 5ŜǾƛŎŜǎ ŀƴŘ /ƛǊŎǳƛǘǎέΣ tIL [ŜŀǊƴƛƴƎ tǊƛǾŀǘŜ [ǘŘΣ LƴŘƛŀΣ CƻǳǊǘh Edition, 
2008. 

4. 5ƻƴŀƭŘ t [ŜŀŎƘΣ !ƭōŜǊǘ tŀǳƭ aŀƭǾƛƴƻ ŀƴŘ DƻǳǘŀƳ {ŀƘŀΣ ά5ƛƎƛǘŀƭ tǊƛƴŎƛǇƭŜǎ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎΣέ сth 
edition,Tata McGraw Hill Publishing Company Ltd.,New Delhi,2008. 

5. wƻŘŘȅ ŀƴŘ /ƻƭƭŜƴΣ ά/ƻƳƳǳƴƛŎŀǘƛƻƴ {ȅǎǘŜƳǎέΣ tIL ƭŜŀǊƴƛƴƎΣ нллмΦ 
6. George Kennedy and Bernard Davis, Electronics communication Systems, Tata McGraw-Hill Ltd, 

New Delhi, 2007. 

Web sites:  
1. www.electronics-tutorials.ws 
2. www.en.wikipedia.org/wiki/Telecommunication 
3. www.nptel.ac.in/courses/IIT-MADRAS/Basic_Electronics.../LECTURE1.pdf 

 
  

 
 
 
 
 
 

http://www.electronics-tutorials.ws/
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Department : Mechanical Programme : B.Tech. 
Semester      : First/ Second Category      : TA 

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

ME101  Engineering Thermodynamics 3 1 - 4 40 60 100 

Prerequisite: -  

Objectives: 

¶ To convey the basics of the thermodynamic principles 

¶ To establish the relationship of these principles to thermal system behaviors 

¶ To develop methodologies for predicting the system behavior 

¶ To establish the importance of laws of thermodynamics applied to energy systems 

¶ To explain the role of refrigeration and heat pump as energy systems  

¶ To develop an intuitive understanding of underlying physical mechanism and a mastery of 
solving practical problems in real world. 

Outcome: 

¶ tŀǊŀƭƭŜƭǎ ŀǊŜ ŘǊŀǿƴ ōŜǘǿŜŜƴ ǘƘŜ ǎǳōƧŜŎǘ ŀƴŘ ǘƘŜ ǎǘǳŘŜƴǘΩǎ ŜǾŜǊȅŘŀȅ ŜȄǇŜǊƛŜƴŎŜ ǎƻ ǘƘŀǘ 
this course may be related to what the students already know. 

¶ Students are made to understand the principles of thermodynamics and adjudge the 
viability of operation of any thermal system in real time applications  

¶ Students are encouraged to make engineering judgments, to conduct independent 
exploration of topic of thermodynamics and to communicate the findings in a 
professional manner. 

¶ Students are made to develop natural curiosity to explore the various facets of 
thermodynamic laws. 

¶ While emphasizing basic laws, students are provided with modern tools to use in real 
time engineering problems. 

UNIT ς I   Hours: 09 

Energy conversion and efficiencies of steam and nuclear power plants, internal combustion engines, gas turbine 
and refrigeration systems- Thermodynamic systems, properties and state - Thermodynamic equilibrium- path and 
point functions - Temperature - Zeroth law of thermodynamics ς Pure substance - P, V and T surface ς steam 
formation-quality-dryness fraction-Thermodynamic property diagrams and charts in common use. 
UNIT ς II   Hours: 09 

The concept of energy, work and heat ς reversible work- internal energy -Perfect gas ς specific heats ς Joules law - 
enthalpy- Conservation of Energy principle for closed and open systems - First law of thermodynamics ς 
Application of first law to a process (flow and non-flow) ς Steady flow energy equation and its engineering 
application - Calculation of work and heat for different processes. 
UNIT ς III  Hours: 09 

Limitations of first law ς Performance of heat engines ς Reversible and irreversible processes ς Statements of 
second law of thermodynamics - Carnot principle - Clausius inequality- Entropy ς temperature entropy diagram ς 
entropy change for a closed and open systems. 
UNIT ςIV  Hours: 09 

Air standard cycles: The air standard Carnot cycle - Air standard Otto cycle, diesel cycle, dual cycle and their 
comparison ς Gas turbine - Brayton cycles and their efficiencies. 
UNIT ς V  Hours: 09 

Reverse Carnot cycle - COP - Vapor compression refrigeration cycle and systems (only theory) - Gas refrigeration 
cycle - Absorption refrigeration system ς Liquefaction ς Solidification (only theory). 
 
Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:  - Total Hours: 60 
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Text Books: 

1. bŀƎΣ tΦ YΦΣ ά9ƴƎƛƴŜŜǊƛƴƎ ¢ƘŜǊƳƻŘȅƴŀƳƛŎǎέΣ р
th

edition, McGraw - Hill Education India Pvt. Ltd., New Delhi, 
2013. 

2. .ǳǊƎƘŀǊŘǘΣ aΦ5Φ ŀƴŘ WŀƳŜǎ ! IŀǊōŀŎƘΣ ά9ƴƎƛƴŜŜǊƛƴƎ ¢ƘŜǊƳƻŘȅƴŀƳƛŎǎέΣ п
th 

edition, Harper Collins college 
publisher, N.Y.,1993. 

Reference Books: 
1. !ǊƻǊŀΣ /ΦtΦΣ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎǎέΣ ¢ŀǘŀ aŎ DǊŀǿ Iƛƭƭ tǳōƭƛǎƘƛƴƎ Co. Ltd., New Delhi, 2003.  

2. ²ŀǊƪΣ YΦΣ ά¢ƘŜǊƳƻŘȅƴŀƳƛŎǎέΣ п
th 

edition , Mc Graw Hill, N.Y.,1985.  

3. IǳŀƴƎΣ CΦCΦΣ ά9ƴƎƛƴŜŜǊƛƴƎ ¢ƘŜǊƳƻŘȅƴŀƳƛŎǎέ н
nd 

edition, Macmillan Publishing Co. Ltd., N.Y., 1989.  

4. Cengel, Y.A. and Boles, M.A., "Thermodynamics - An Engineering Approach", 7
th 

edition, Tata Mc-Graw Hill 
Education, 2011. 

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

 
  

http://nptel.iitm.ac.in/courses/Webcourse-contents/
http://ocw.mit.edu/courses/mechanical-engineering/
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Department : Computer Science and Engineering/ 
Information Technology 

Programme :  B.Tech. 

Semester       : First / Second Category      : TA  

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

CS101 COMPUTER PROGRAMMING 3 1 - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To introduce the basics of computers and information technology. 

¶ To educate problem solving techniques. 

¶ To impart programming skills in C language. 

¶ To practice structured programming to solve real life problems. 

Outcome: 
On successful completion of the course, students will be able to: 

¶ Understand the basics of computers and its related components 

¶ Have the ability to write a computer program to solve specified problems 

UNIT ς I   Hours: 09 

History and Classifications of Computers ς Components of a Computer ς Working Principle of Computer ς 
Hardware ς Software and its Types ς Applications of Computers ςNetwork and its Types ς Internet and its services 
ς Intranetς Extranet ς Generations of Programming Languages ς Introduction to Number System ς Introduction to 
MS-Office Package. 
UNIT ς II   Hours: 09 

Problem solving techniques ς Program development life-cycle ς Algorithm ς Complexities of Algorithm ς 
Flowchart ς Pseudo code. 
Introduction to C ςC Program Structure ς C tokens: Keyword, Identifiers, Constants, Variable, Data types (simple 
and user-defined) ς Operators and its types ς Operator Precedence ς Expression Evaluation ς Type Conversion ς 
Input/output operations. 
UNIT ς III  Hours: 09 

Branching Statements ς Looping Statements ς Arrays ς Multidimensional arrays. 
Functions: Function Prototype, Passing Arguments to Function ς Call by Value and Call by Reference ς Nested 
function call ς Library Functions ς User-defined Functions ς Recursion. 
Strings ς String I/O functions, String Library functions ς Storage classes. 
UNIT ς IV  Hours: 09 

Structures ς Arrays and Structures ς Nested structures ς Structure as Argument to functionsς Union 
Pointers ς Declaration, Initialization and Accessing Pointer variable ς Pointers and arrays ς pointers as argument 
and return value ς Pointers and strings - pointers and structures. 
UNIT ς V  Hours: 09 

Introduction to File Concepts in C ς File types ς I/O operations on files ς File modes ς Random access to files ς 
Command line arguments. 
Dynamic Memory Allocation: MALLOC, CALLOC, FREE, REALLOC 
Introduction to preprocessor ς Macro substitution directives ς File inclusion directives ςCompiler Control 
directives ς Miscellaneous directives. 
Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes: -  Total Hours: 60 
Text Books: 

1.  WΦ .Φ 5ƛȄƛǘΣ ά/ƻƳǇǳǘŜǊ CǳƴŘŀƳŜƴǘŀƭǎ ŀƴŘ tǊƻƎǊŀƳƳƛƴƎ ƛƴ /έΣ Firewall Media, 2009. 
2.  .ŀƭŀƎǳǊǳǎŀƳȅΦ 9Σ άtǊƻƎǊŀƳƳƛƴƎ ƛƴ !b{L /έΣ ¢ŀǘŀ aŎDǊŀǿ IƛƭƭΣ {ƛȄǘƘ ŜŘƛǘƛƻƴΣ нлмнΦ 

Reference Books: 
1. !ǎƘƻƪ b YŀƳǘƘŀƴŜΣ ά/ƻƳǇǳǘŜǊ tǊƻƎǊŀƳƳƛƴƎέΣ tŜŀǊǎƻƴ ŜŘǳŎŀǘƛƻƴΣ {ŜŎƻƴŘ Impression, 2008. 
2. ±ŜƴǳƎƻǇŀƭΦY ŀƴŘ YŀǾƛŎƘƛǘƘǊŀΦ/Σ ά/ƻƳǇǳǘŜǊ tǊƻƎǊŀƳƳƛƴƎέΣ bŜǿ !ƎŜ LƴǘŜǊƴŀǘƛƻƴŀƭ Publishers, First Edition, 

2007. 

 



30 

 

Department :  Mechanical  Programme :  B.Tech 
Semester: First / Second Category      : EGD 

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

ME102  Engineering Graphics 2 - 3 4 50 50 100 

Prerequisite: - 

Objectives: 

¶ To convey the basics of engineering drawing 

¶ To explain the importance of an engineering drawing 

¶ To teach different methods of making the drawing 

¶ To establish the importance of projects and developments made in drawing that are used 
in real systems 

Outcome: 

¶ From what students have already learnt and know, relation has been brought about how 
to bring their vision into realities. 

¶ Students are made to follow and understand the basic of mechanical drawing 

¶ Students are encouraged to make engineering drawing of physical object representing 
engineering systems. 

¶ Students are made to develop natural curiosity to explore the various facets of 
engineering drawings. 

UNIT ς 0   Not for exam 

Introduction to Standards for Engineering Drawing practice, Lettering, Line work and Dimensioning. 
UNIT ς I   Hours: T-06; P-09 

Projection of Points and Projection of lines  
UNIT ς II  Hours: T-06; P-09 

Projection of Planes and Projections of solids in simple positions  
UNIT ς III  Hours: T-06; P-09 

Projection of solids in complicated positions   Hours:  

UNIT ς IV  Hours: T-06; P-09 

 Sections of solids  - Development of Surfaces  Hours:  

UNIT ς V  Hours: T-06; P-09 

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

 Hours:  

Total contact Hours: 30 Total Tutorials: - Total Practical Classes:  45 Total Hours: 75 
Text Books: 

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

2. K. Venugopal, Engineering Drawing and Graphics + Auto CAD, 4
th 

edition, New Age International 
Publication Ltd., 2004.  

3. BIS, Engineering Drawing practices for Schools & College, SP 46 : 2003 
Reference Books: 

1. N.D. Bhatt, Engineering Drawing, 49
th

edition, Charotar Publishing House, 2006.  
2. K.V. Natarajan, A Text Book of Engineering Drawing, Dhanalakshmi Publishers, 2006.  
3. David I cook and Robert N Mc Dougal, Engineering Graphics and Design with computer applications, Holt ς 

Sounders Int. Edn. 1985.  
4. James D Bethune and et. al., Modern Drafting, Prentice Hall Int., 

Web sites:  
1.  http://www.3ds.com/products/catia/ 
2. http://en.wikipedia.org/wiki/CATIA 

http://www.3ds.com/products/catia/
http://en.wikipedia.org/wiki/CATIA
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Department : Computer Science and Engineering/  
Information Technology 

Programme : B.Tech. 

Semester       : First / Second Category      : LB 

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

CS102 Computer Programming Laboratory - - 3 2 60 40 100 
Prerequisite: - 

Objectives: 

¶ To study and understand the use of OS commands 

¶ To get familiarity on MS-Office packages like MS-Word, MS-Excel and MS-Powerpoint 

¶ ¢ƻ Ǝŀƛƴ ŀ ƘŀƴŘǎ ƻƴ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ŎƻƳǇƛƭŀǘƛƻƴ ŀƴŘ ŜȄŜŎǳǘƛƻƴ ƻŦ Ψ/Ω ǇǊƻƎǊŀƳǎ 

¶ To inculcate logical and practical thinking towards problem solving using C programming. 

Outcome: 
On successful completion of the course, students will be able to: 
¶ Have the ability to write a computer program to solve specified problems 

¶ Problem solving ability will be gained by the students 

Cycle ς I Fundamentals of Computing 
1. Study of OS commands 
2. Use of mail merge in word processor 
3. Use of spreadsheet to create Charts (XY, Bar, Pie) with necessary 

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

Hours: 09 

 
Cycle ς II Programming Using C 

 
1. Study of Compilation and execution of simple C programs 
2. Basic C Programs 

a. Arithmetic Operations 
b. Area and Circumference of a circle 
c. Swapping with and without Temporary Variables 

3. Programs using Branching statements 
a. To check the number as Odd or Even 
b. Greatest of Three Numbers 
c. Counting Vowels 
d. DǊŀŘƛƴƎ ōŀǎŜŘ ƻƴ {ǘǳŘŜƴǘΩǎ aŀǊƪ 

4. Programs using Control Structures 
a. Computing Factorial of a number 
b. Fibonacci Series generation 
c. Prime Number Checking 
d. Computing Sum of Digit 

5. Programs using String Operations 
a. Palindrome Checking 
b. Searching and Sorting Names 

6. Programs using Arrays 
a. {ǳƳ ƻŦ ΨƴΩ ƴǳƳbers 
b. Sorting an Array 
c. Matrix Addition, Subtraction, Multiplication and Transpose 

7. Programs using Functions 
a. Computing nCr 
b. Factorial using Recursion 
c. Call by Value and Call by Reference 

8. Programs using Structure 

Hours: 36 
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a. Student Information System 
b. Employee Pay Slip Generation 
c. Electricity Bill Generation 

9. Programs using Pointers 
a. Pointer and Array 
b. Pointer to function 
c. Pointer to Structure 

10. Programs using File Operation 
a. Counting No. of Lines, Characters and Black Spaces 
b. Content copy from one file to another 
c. Reading and Writing Data in File 

 
Total contact Hours: - Total Tutorials: - Total Practical Classes: 45  Total Hours: 45 
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Department : Electronics and Communication  
                          Engineering / Electrical and  
                          Electronics Engineering 

Programme : B.Tech. 

Semester      : First / Second Category       : LB 

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

BE103 
 Basic Electrical and Electronics 
Engineering Laboratory 

- - 3 2 60 40 100 

Prerequisite:  

Objectives: 

¶ To understand the basic electrical tools and their applications. 

¶ To get trained in using different types of wiring. 

¶ To find faults in electrical lamp and ceiling fan. 

¶ ¢ƻ ǳƴŘŜǊǎǘŀƴŘ ŀƴŘ ŀǇǇƭȅ YƛǊŎƘƘƻŦŦΩǎ ƭŀǿǎ ǘƻ ŀƴŀƭȅȊŜ ŜƭŜŎǘǊƛŎŀƭ ŎƛǊŎǳƛǘǎΦ 

¶ To study the operation of CRO and principle of fiber optic communication. 

¶ To design adder and subtractors. 

¶ To understand the frequency response of RC coupled amplifier.  

Outcome: 

¶ The students get exposure on the basic electrical tools, applications and precautions. 

¶ The students are trained for using different types of wiring for various purposes in 
domestic and industries. 

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

¶ Will be able to learn and use equipments like Signal Generator, Power Supply and CRO. 

¶ ¢ƻ ŀǇǇƭȅ YƛǊŎƘƘƻŦŦΩǎ ƭŀǿ ŦƻǊ ǎƛƳǇƭƛŦƛŎŀǘƛƻƴ ƻŦ ŎƛǊŎǳƛǘǎΦ 

¶ To design combinational circuits. 

¶ To obtain the frequency response of Amplifiers.  

List  of 
Experiments 

Electrical Lab 
1. Electrical Safety, Precautions, study of tools and accessories. 
2. Practices of different joints. 
3. Wiring and testing of series and parallel lamp circuits. 
4. Staircase wiring. 
5. 5ƻŎǘƻǊΩǎ ǊƻƻƳ ǿƛǊƛƴƎΦ 
6. Bed room wiring. 
7. Go down wiring. 
8. Wiring and testing a ceiling fan and fluorescent lamp circuit.  
9. Study of different types of fuses and A.C. and D.C. meters. 

List  of 
Experiments 

Electronics and Communication Lab 
1. {ǘǳŘȅ ƻŦ YƛǊŎƘƻŦŦΩǎ Laws. 
2. Study of Fiber Optic Communication. 
3. Study of Cathode Ray Oscilloscope. 
4. Zener Diode as Voltage Regulator. 
5. Design of Adder and Subtractor Circuits. 
6. Frequency Response of RC Coupled Amplifier. 

  

Total contact Hours: - Total Tutorials: - Total Practical Classes: 45  Total Hours: 45 
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Department : MATHEMATICS Programme :  B.Tech. 
Semester      : THIRD Category      :  TB 

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

MA103  MATHEMATICS III 
 

3 1 - 4 40 60 100 

Prerequisite: - 

Objectives: 
¶ To introduce the ideas of  Laplace and Fourier Transforms 

¶ To familiarize students with  of  Complex Analysis 

¶ To introduce Fourier series 

Outcome: 
¶ Understands Transform Calculus 

¶ Understand Complex Analysis  

¶ Able to apply Fourier series 

UNIT ς I  Laplace Transform Hours:  9 
Definition, Transforms of elementary functions, properties. Transform of derivatives and integrals. Multiplication 
by t and division by t. Transform of unit step function, transform of periodic functions. Initial and final value 
theorems. Methods for determining inverse Laplace transforms, convolution theorem, Application to differential 
equations and integral equations. Evaluation of integral by Laplace transforms. 
UNIT ς II  Complex Variable- Analytic Functions Hours:  9 
Continuity, derivative and analytic functions ς Necessary conditions Cauchy-Riemann equations (Cartesian and 
polar form) and sufficient conditions (excluding proof) ς Harmonic and orthogonal properties of analytic function 
ς Construction of analytic functions. Conformal mapping ς Simple and standard transformations like w = z+c, cz 
,ᾀ  ȟὩ, sinz1/z Bilinear transformation.  (Excluding Schwarz-Christoffel transformation) 
UNIT ς III Complex Integration Hours: 9 
Complex ƛƴǘŜƎǊŀǘƛƻƴΣ /ŀǳŎƘȅΩǎ LƴǘŜƎǊŀƭ ǘƘŜƻǊŜƳ  /ŀǳŎƘȅΩǎ ƛƴǘŜƎǊŀƭ ŦƻǊƳǳƭŀ ŀƴŘ ǇǊƻōƭŜƳǎ ¢ŀȅƭƻǊΩǎ ŀƴŘ [ŀǳǊŜƴǘΩǎ 
theorem (without proof) Series expansion of complex valued functions classification of singularities.. Residues and 
evaluation of residues ς /ŀǳŎƘȅΩǎ residue theorem ς /ƻƴǘƻǳǊ ƛƴǘŜƎǊŀǘƛƻƴΥ /ŀǳŎƘȅΩǎ ŀƴŘ WƻǊŘŀƴΩǎ [ŜƳƳŀ 
(statement only) Application of residue theorem to evaluate real integrals ς unit circle and semicircular contour 
(excluding poles on boundaries). 
UNIT ς IV Fourier Series Hours: 9 
5ƛǊƛŎƘƭŜǘΩǎ ŎƻƴŘƛǘƛƻƴǎ ς General Fourier series Expansion of periodic function into Fourier series ς Fourier series for 
odd and even functions ςHalf-range Fourier cosine and sine series ς Change of interval ς Related problems. Root 
Mean Square Value ς ParsŜǾŀƭΩǎ ǘƘŜƻǊŜƳ ƻƴ CƻǳǊƛŜǊ /ƻŜŦŦƛŎƛŜƴǘǎΦ /ƻƳǇƭŜȄ form of Fourier series ς Harmonic 
Analysis. 
UNIT ς V Fourier Transform Hours: 9 
Fourier integral theorem (statement only), Fourier transform and its inverse, properties. Fourier sine and cosine 
transforms, their properties, convolution and tŀǊǎŜǾŀƭΩǎ ƛŘŜƴǘƛǘȅΦ 
Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:   Total Hours:60 
Text Books: 
1. Veerarajan T., Engineering Mathematics for first year, Tata-McGraw Hill,2014. 
2. Venkataraman M.K., Engineering Mathematics, Vol. II & III, National Publishing Company, Chennai, 2012. 
Reference Books: 
1. Kandasamy P. et al, Engineering Mathematics, Vol. II & III, S. Chand & Co.,New Delhi, 2014. 
2. Bali N. P and Manish Goyal, Text book of Engineering Mathematics, 3rdEdition, Laxmi Publications (p) Ltd., 2012. 
3. Erwin Kreyszig, Advanced Engineering Mathematics, 7Th Edition, WileyIndia, 2012. 
Websites: 

      - 
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Department :  CSE Programme : B,TECH 
Semester      : THIRD Category      : TA 

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

CS146 DATA STRUCTURES AND OBJECT 
ORIENTED PROGRAMMING 

3 1 - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To acquaint students with data structures using C when programming for the storage and 
manipulation of data 

¶  To emphasize the concept of data abstraction and the problem of building 
implementations of abstract data types 

¶  To make understand the concepts of object oriented programming and to expertise the 
programming skills through C++ language. 

Outcome: 

¶ On successful completion of the course, the students will be able to address the issues in 
storage and manipulation of data 

¶ They can prepare object-oriented design for small/medium scale problems, to write a 
computer program for specific problems. 

UNIT ς I   Hours:  9 

Introduction to Algorithm: Efficiency of Algorithms ς Creating programs, Introduction to Data Structures: 
Definitions and classification, Arrays: One dimensional array ς multidimensional array ς Applications ς Sparse 
Matrix, Searching: Linear search and Binary Search, Sorting techniques: Insertion Sort, Selection Sort, Shell Sort, 
Bubble Sort, Quick Sort, Merge Sort and Radix Sort.  

UNIT ς II   Hours:  9 

Stacks: Definition ς Operations ς Applications ς Evaluation of Expressions, Queues: Definition ς Operations ς 
Priority queues ς De queues ςApplications of queue, Linked List: Singly Linked List, Doubly Linked List, and Circular 
Linked List ς Applications.  

UNIT ς III  Hours: 9 

Trees: Binary tree ς Terminology ς Representation ς Traversals ς Applications, Graph: Terminology ς 
Representation ς Traversals ς Applications ςShortest path algorithms. 

UNIT ς IV  Hours: 9 

Principles of Object Oriented Programming ς Beginning With C++ ς Tokens-Expressions-Control Structures ς 
Functions in C++ ς Classes And Objects ς  Constructors and Destructors. 

UNIT ς V  Hours: 9 

Operators Overloading and Type Conversions ς Inheritance: Extending classes ς Pointers- Virtual Functions and 
Polymorphism ς Exception Handling. 

Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:   Total Hours: 60 
Text Books: 
1. Ellis Horowitz and Sartaj Sahni, Fundamentals of Data Structures, Galgotia Book Source, Pvt. Ltd., 2004  
2. D. Samanta, Classic Data Structures, Second Edition, Prentice-Hall of India, Pvt. Ltd., India 2012.  
3. E. Balagurusamy, Object Oriented Programming with C++, McGraw Hill Education (India) Private Limited, 6th 

Edition 2013. 

Reference Books: 
1. G A Vijayalakshmi Pai, Data Structures and Algorithms: Concepts, Techniques and Applications, McGraw Hill 

Education (India) Private Limited, 2008. 
2. Robert Kruse, C.L. Tondo and Bruce Leung, Data Structures and Program Design in C, Prentice-Hall of India, 

Pvt. Ltd., Second edition, 2007.  
3. Seymour, Data Structures, the McGraw-Hill, 2007.  
4. Jean ς Paul Tremblay & Paul G. Sorenson, An Introduction to data structures with applications, Tata McGraw 

Hill edition, II Edition, 2002.  
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Department : EEE Programme : B.TECH 
Semester      : THIRD Category      : TA 

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

EE101 ELECTRIC CIRCUIT ANALYSIS 3 1 - 4 40 60 100 
Prerequisite: Laplace Transform 

Objectives: 

¶ To introduce fundamental principles of circuit theory which makes them familiar in 
applying circuit theorems to simplify and find solutions to electrical circuits 

¶ To introduce the fundamentals of graph theory such as incidence matrix, reduced 
incidence matrix, tie set and cut set matrix 

¶ To make them understand about the transient response of RL, RC and RLC circuits to 
DC and AC excitation, resonance and coupled circuits are analyzed.  

Outcome: 

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

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

UNIT ς I  Circuit Analysis and Network Theorems for DC Circuits Hours:  9 
Review - Loop and Nodal method for DC circuits. Theorems -TheveƴƛƴΩǎΣ bƻrǘƻƴΩǎΣ Superposition,-Compensation - 
TelleganΩs, Reciprocity, Maximum power transfer theorems - MillmanΩs theoremς Applications to DC circuits. 
UNIT ς II  Circuit Analysis and Network Theorems for AC Circuits Hours:  9 
Review-Loop and Nodal method for AC circuits. Theorems-TheveƴƛƴΩǎ NorǘƻƴΩǎ Superposition Compensation-
TelleganΩs-Reciprocity-Maximumpowertransfertheorems-MillmanΩstheoremς Applications to AC circuits. 
UNIT ς III Three Phase Circuits and Network Topology     Hours: 9 
Three phase circuits: Three phase balanced/unbalanced voltage sourcesςanalysis of three phase 3-wire and 4-wire 
circuits with star and delta connected balanced & unbalanced loads. Basic concepts of graph theory: Graph-
directed graph-branch chord-Tree for two port networks, incidence and reduced incidence matrices-application to 
network solutions. Link current and tie set, tree branch voltage and cut set, duality and dual networks. 
UNIT ς IV Transient Analysis of First & Second Order Circuits  Hours: 9 
Transient response of RL, RC and RLC circuits to DC and AC excitation - Natural and forced oscillations - Laplace 
transform application to transient conditions. 
UNIT ς V Resonance and Coupled Circuits Hours: 9 
Resonant circuits-series, parallel, series - parallel circuits-effect of variation of Q on resonance.  Relations between 
circuit parameters - Q, resonant frequency and bandwidth Coupled circuits: mutual inductance ς coefficient of 
couplingςdot conventionς analysis of simple coupled circuits - Inductively coupled circuits - single tuned and 
double tuned circuits. 
Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:   Total Hours: 60 
Text Books: 
1. Haytand Kemmerly, Engineering circuit analysis, McGraw Hill, 6th Edition, 2002. 
2. T S KV Iyer, Theory and Problems in Circuit Analysis, Tata McGraw Hill, 2nd Edition, 1999. 

3. M.S.Sukhijaand, T.K.Nagsarkar, Circuits and Networks, Oxford University Press, 3
rd

Edition, 2012. 
Reference Books: 
1. Schaum series, Circuit theory, McGraw Hill, New Delhi, 4th Edition, 2005. 

2. Charles K Alex and Mathew N. Sadiku O, Fundamental of Electric Circuits, 2
nd

Edition, TMH, New Delhi, 2003. 
3. S.N. Sivanandam, Electric Circuit Analysis, Vikas Publishing House Pvt. Ltd., New Delhi, 2008. 
4. A. Sudhakar and S.P.Shyam Mohan, Circuits and Networks-Analysis and Synthesis, TMH, 10th Edition 2005 

Websites: 

          - 
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Department :  EEE Programme : B.TECH 
Semester      : THIRD Category      : TA 

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

EE102 ELECTRICAL MACHINES ς I 3 1 - 4 40 60 100 
Prerequisite:  

Objectives: 

¶ To make an engineering student to understand and evaluate the performance of power 
and distribution transformers 

¶ To emphasizes the basic concepts of electromechanical energy conservation through 
energy and co-energy 

¶ To make them learn the working of energy conversion machines namely motor and 
generator and various methods to control its speed 

Outcome: 

¶ The graduates will be having the knowledge of construction and operation of DC 
machines and transformers 

¶ Graduates can determine the performance of DC machines and transformers from the 
predetermined and determined test data. 

UNIT ς I  Magnetic Circuits and Electro Mechanical Energy 
Conversion 

Hours:  9 

Simple magnetic circuit calculationsς B-H Relationship ς Magnetically induced emf and force ς AC operation of 
magnetic circuits ς Hysteresis and Eddy current losses - Energy in magnetic system ς Field energy and mechanical 
force ς Energy conversion via electric field  
UNIT ς II  DC Generator Hours:  9 
Elementary concepts of rotating machines ς mmf of distributed  winding  - DC Generator- Construction ς Lap and 
wave winding ς emf equation-excitation and types of generators- Characteristics - armature reaction-methods of 
improving commutation-testing power flow diagram-Applications 
UNIT ς III DC Motor  Hours: 9 
DC Motor-torque equation ς types-back emf and voltage equations-characteristics- Starting-Speed control- 
testing-direct, indirect and regenerative tests-Power flow and efficiency- separation of losses-retardation test- 
Braking - DC machines dynamics ς Applications 
UNIT ς IV Transformers Hours: 9 
Single phase transformers ς Principle-Construction ς No load operation ς Ideal transformer-Vector diagram- no 
load and on load -Equivalent circuit ς Parallel  operation and load sharing of single-phase transformers ς Testing ς 
Losses ςς Efficiency, voltage regulation and all day efficiency-Applications  
UNIT ς V Polyphase Transformers and Special Transformers Hours: 9 
Auto-transformer- construction and saving in copper ς Three phase transformers ς Principle - Construction - Poly 
phase connections ς Star, Zig,  Open-delta, Scott connection, three-phase to single phase conversion ς On load tap 
changing ς variable frequency transformer ς Voltage and Current Transformers ς Audio frequency transformer. 
Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:   Total Hours: 60 
Text Books: 
1. I.J. Nagrath and D.P. Kothari, Electric machines, T.M.H. Publishing Co.Ltd., New Delhi, 4th Edition, 2010.  
2. B.L. Theraja, Electrical Technology - Vol.II AC and DC Machines, S. Chand, 2008.  
Reference Books: 
1. Battacharya S K, Electrical Machines, Technical Teachers Training Institute, 2nd Edition, 2003.  
2. J.B. Gupta, Theory and Performance of Electrical Machines, J.K.Kataria & Sons, 13th Edition,2004.  
3. P.C. Sen, Principles of Electric Machines and Power Electronics, Wiley Student Edition, 2nd Edition,2008. 
4. M.N. Bandyopadhyay, Electrical Machines - Theory and Practice, PHI, 2007 
Websites: 

                        - 
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Department : EEE Programme : B.TECH 
Semester      : THIRD Category      : TA 

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

EE103 ELECTRONIC DEVICES AND CIRCUITS 4 - - 4 40 60 100 
Prerequisite: - 

Objectives: 

¶ The course on aims to introduce various electronic devices like diodes, transistors, FET, 
MOSFET, DIAC and TRIAC 

¶ The students will be introduced to basic applications like rectifier circuits, filters, voltage 
regulator and amplifier circuits 

¶ The course aims to provide the fundamental concepts of electronics to students and 
prepares them comprehensively for electronic circuit analysis to be dealt in future. 

Outcome: 

¶ Students will be having the knowledge of diodes, transistors, FET and other power 
devices 

¶ They will demonstrate the ability to design analog circuits for any real world electronic 
circuit application. 

UNIT ς I  Semiconductor Theory and PN Diodes: Hours:  12 
Introduction to Semiconductor materialsςatomic theoryςenergy band structure of insulators, conductors and 
semiconductorsςintrinsic and extrinsic semiconductorsςN-type and P-type semiconductors. 
SEMICONDUCTOR DIODES:   
Construction  ς  forward  and  reverse   bias  operation  ς mathematical model of a PN diodeςSilicon versus 
Germanium diodes ς Effects of temperature on diode operationς Static and dynamic resistancesςDiode equivalent 
modelsς Specification sheetsςTransition and diffusion capacitancesςDiode switching-reverse recovery timeςDiode 
applications. 
UNIT ς II  Bipolar Junction Transistors Hours: 12  
Construction and operationς NPN and PNP transistorsς CB, CE and CC configurationsς transistor characteristics 
and regions of operationςSpecification sheetςBiasing of BJTsς operating pointςstabilization of operating pointς
different biasing circuits and DC load-line characteristics ςBias compensation techniquesςthermal stability and 
thermal runaway. 
UNIT ς III Field Effect Transistors Hours: 12 
Construction ς drain and transfer characteristics ς ShockleyΩǎ equationςcomparison between JFET and BJT ς 
MOSFET ς depletion type and enhancement types ς Biasing of FETs ς biasing circuits. 
UNIT ς IV Power Devices  Hours: 12 
Introduction to power devicesς SCR, SCS, GTO, Shockley diode-DIAC- TRIAC and UJT. RECTIFIERS AND POWER 
SUPPLIES: Half-wave and full-wave rectifiersςripple education using filter circuitsς Shunt and series voltage 
regulatorsς Regulated power supplies. 
UNIT ς V Special Two-Terminal Devices Hours: 12 
Principle of operation of Schottky diode, Varactor diode, Zener diode, Tunnel diode and PIN Diodes.  
OPTO ELECTRONIC DEVICES: Principle of operation and characteristics of Photo diodes, Phototransistors, Photo 
conductive cells, LEDs and LCDs, Opto-couplers, Solar cells and thermistors. 
Total contact Hours: 60 Total Tutorials:  Total Practical Classes:   Total Hours: 60 
Text Books: 
1.   Jacob Millman and Christopher C Halkias, Electronic Devices and Circuits,Tata-McGraw  Hill, 2003. 
2.   Robert L. Boylestad and Louis Nashelsky, Electronic Devices and Circuit Theory, Prentice-Hall India, 2009. 

3.   David A Bell, Electronic Devices and Circuits, PHI, 4thEdition, 2006. 
Reference Books: 
1.   J. D. Ryder, Electronic Fundamentals and Applications, Pearson Education, Canada, 1976. 
2.   Allen Mottershed, Electronic Devices and Circuits: An Introduction, PHI Learning 2011. 
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Department : EEE Programme : B.TECH 
Semester      : THIRD Category      : TA 

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

EE104 ELECTROMAGNETIC THEORY 3 1 - 4 40 60 100 
Prerequisite: Mathematics ςII 

Objectives: 

¶ To look back the mathematical tools like coordinate systems and vector calculus to 
investigate the physics of electric and magnetic fields 

¶ To demonstrate the unification of electrostatic and magneto-static fields as a time 
varying electromagnetic fields that lead to the development of MaxwellΩǎ equations and 
explores the fundamental of wave propagation in different mediums 

¶ It also introduces students the applications of time varying field and wave propagation 
and thereby makes them competent in electric, magnetic and time varying fields 

Outcome: 

¶ Graduates can demonstrate an ability to identify, formulate and solve electromagnetic 
field problems and design capacitors, inductors, dielectric circuits for cables and magnetic 
circuits for transformer and electrical machines 

UNIT ς I  Electrostatic Field Hours:  9 
Introduction - CoulomōΩǎ ƭŀǿ ς Electric field intensityςelectric fields due to point, line, surface and volume charge 
distributions ς Electric flux densityςGauss law ςApplications of Gauss ΨLawςDivergence ς MaxwellΩǎ Ŧƛrst equation 
Divergence theorem ς Electric potentialςPotential field-Potential gradient ςField due to dipolesς dipole momentς 
Energy density. 
UNIT ς II  Electric Fields in Material Space Hours:  9 
Current and current densityςContinuity of currentςConductor properties and Nature of DielectricsςBoundary 
conditionsςCapacitanceςCapacitance of system of conductorsς Polarization in dielectrics ς Dielectric constant and 
Dielectric strength - Energy  stored in capacitorςmethod of images-PoissƻƴΩǎ and Laplace equationsςElectrostatic 
applications in Van de Graff generator, Electrostatic separation and Xerography. 
UNIT ς III Steady Magnetic Fields Hours: 9 
IntroductionςBiot- Savart LawςAmpereΩǎ /ƛǊcuital LawςApplicationsςCurl and StokeΩs theorem ς Magnetic flux 
and Magnetic flux density ς The Scalar and Vector magnetic potentialsς Force on a moving charge and current 
elementsς Force and Torque on closed circuit. 
UNIT ς IV Magnetic Materials, Concepts and Applications Hours: 9 
Introduction to magnetic materials ς Magnetization and PermeabilityςMagnetic boundary conditions ς Magnetic 
circuit ς Potential energy and forces on Magnetic materials ς Inductance and mutual inductance ς Inductance of 
solenoids, toroids, and transmission lines ς FaradayΩǎ Lawς Time varying magnetic field.  Application of Magnetic 
field in Induction heating and Magneplane. 
UNIT ς V Electromagnetic Wave Propagation Hours: 9 
Conduction current and Displacement current ς MaxwelƭΩs equation in point and integral formsς Wave 
propagation in free spaceς Wave propagation in Dielectrics ς Power and the Poynting Vector ς Propagation in 
good conductors. Application in Microwaves in Telecommunications, Radar systems and Micro wave heating. 
Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:   Total Hours: 60 
Text Books: 

1.   William  Hayt, Engineering  Electromagnetics,  McGraw  Hill,  New  York,  7th Edition, 2005. 
2.   Matthew N.O.Sadiku, Principles of Electro magnetics, Oxford University Press, New Delhi, 2007. 

Reference Books: 
1.   David  K  Cheng,  Field  and  Wave  Electromagnetics, Pearson Education,  2nd Edition,2004. 
2.   John D. Kraus, Electromagnetics, McGraw Hill, 5th Edition, 1999. 
3.   L.C. Shen, J.A. Kong and A Patnaik, Engineering Electromagnetics, Cengage Learning India Pvt.Ltd, 2011. 
4.   N. Narayana Rao, Elements of Engineering Electromagnetics, Prentice Hall of India, 6th Edition,2008. 

         5.   T.V.S. Arun Murthy, Electromagnetic Fields, S.Chand, 2008. 
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Department : EEE Programme : B.Tech. 
Semester       : THIRD Category      : LB 

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

EE105 ELECTRICAL MACHINES LAB ςI - - 3 2 60 40 100 

Prerequisite: - 

Objectives: 

¶ The objective of the course is to enable the students to realize the performance of single 
phase and three phase transformers under no load and load conditions 

¶ It enables the students to understand the intricacies in connecting the circuit and 
conducting the experiments 

¶  The students get familiarize with the load performance of different types of DC motors 
and generators and understand the predetermination methods for finding the losses and 
efficiencies of transformers and DC motors. 

Outcome: 

¶ At the end of the course, students get familiarize with the performance of different types 
of DC motors and generators 

¶ They understand the predetermination methods for finding the losses and efficiencies of 
transformers and DC machines. 

 DC Machines 
1. Load test on DC shunt Motor   
2. Load test on DC series Motor   
3. Load test on DC Compound Motor   
4. Open Circuit Characteristics of self-excited DC shunt Generator  
5. Load test on self-excited DC shunt Generator   
6. Open Circuit Characteristics of separately excited DC shunt 

Generator  
7. Load test on separately excited DC shunt Generator   
8. Load test on DC series Generator   
9. {ǿƛƴōǳǊƴŜΩǎ ¢Ŝǎǘ 
10. IƻǇƪƛƴǎƻƴΩǎ ǘŜǎǘ ƻƴ 5/ aŀŎƘƛƴŜǎ  
11. Study on Retardation test and Speed control of DC Motors 

  
TRANSFORMERS 

1. Load test on single phase transformer  
2. O.C and S.C test on single phase transformer  
3. Load test on three phase transformer  
4. Parallel operation of single phase & three phase transformers 
5. {ǳƳǇƴŜǊΩǎ ǘŜǎǘ ƻƴ ǎƛƴƎƭŜ  ǇƘŀǎŜ ǘǊŀƴǎŦƻǊƳŜǊǎ 
6. Study of three phase transformer connections 
 

 

 
Total contact Hours: - Total Tutorials: - Total Practical Classes: 45  Total Hours: 45 
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Department : CSE Programme : B.Tech. 
Semester       : THIRD Category      : LB 

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

CS147 DATA STRUCTURES AND OBJECT 
ORIENTED PROGRAMMING LAB 

- - 3 2 60 40 100 

Prerequisite: - 

Objectives: 

¶ To give hands on training on data storage and data manipulation.  

¶ The course enables the students to develop their own codes, skills in debugging, testing 
and finally validating the programs 

Outcome: 

¶ On successful completion of the course, the students excel in writing coding in C and 
C++, build their own user defined packages, interface, and develop single and multi-
threaded applications. 

 LIST OF EXPERIMENTS 
1. Searching Techniques  
2. Sorting Techniques  
3. Imp Linked List and doubly linked and its applications  
4. Stack and its applications  
5. Implement Queue and its applications 
6. Binary tree traversal 
7. Graph traversal  
8. Shortest path algorithms  
9. Programs to implement classes and objects with constructors and 

destructors  
10. Programs to implement different types of inheritances like 

multiple, Multilevel and hybrid  
11. Programs to implement virtual functions to demonstrate the use 

of run time polymorphism  
12. Programs to implement Exception handling 

 

 

Total contact Hours: - Total Tutorials: - Total Practical Classes: 45  Total Hours: 45 
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Department : MATHEMATICS Programme : B.TECH 
Semester      : FOURTH Category      : TB 

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

MA105 MATHEMATICS IV 3 1 - 4 40 60 100 
Prerequisite: - 

Objectives: 
¶ To introduce the ideas of Partial Differential Equations 

¶ To familiarize students Boundary value problems related to PDE 

¶ To introduce methods  Statistical oriented  Sampling techniques 

Outcome: 
¶ Understands PDE 

¶ Gain knowledge on Boundary value problem 

¶ Able to  apply Sampling techniques 
UNIT ς I  Partial Differential Equations Hours:  9 
Formation of PDE by elimination of arbitrary constants and arbitrary functions ςGeneral singular. Particular and 
complete integrals ς [ŀƎǊŀƴƎŜΩǎ ƭƛƴŜŀǊ ŦƛǊǎǘ ƻǊŘŜǊ Ŝǉǳŀǘƛƻƴ ς Higher order differential equations with constant 
coefficients.  
UNIT ς II  Boundary Value Problems Hours:  9 
Solution of partial differential equation by the method of separation of variables ςBoundary value problems ς 
Fourier series solutions ς Transverse vibration of anelastic string 
UNIT ς III Heat Equations Hours: 9 
Fourier series solution for one dimensional heat flow equation ς Fourier series solutions for two dimensional heat 
flow equations under steady state conditions (Cartesian and polar forms).  
UNIT ς IV Applied Statistics ςI Hours: 9 
Curve fitting by the method of least squares ς fitting of straight lines, second degree parabolas and more general 
curves. Test of significance: Large sample test for single proportion, difference of proportions, single mean, 
difference of means, and difference of standard deviations.  
UNIT ς V Applied Statistics-II Hours: 9 
Small samples: Test for single mean, difference of means and correlation coefficientsς test for ratio of variances ς 
ChiςSquare test for goodness of fit and independence of attributes. 
Total contact Hours: 45 Total Tutorials:15  Total Practical Classes:   Total Hours: 60 
Text Books: 
1. M.K.Venkataraman, Engineering Mathematics, Vol. II & III, NationalPublishing Co., Madras, 2007. 
2. S.C. Gupta & V.K. Kapoor, Fundamentals of Mathematical Statistics,  
Reference Books: 
1. Kandasamy P. et al, Engineering Mathematics, Vol. II & III, S. Chand &Co.,New Delhi, 2014. 
2. Bali N. P and Manish Goyal, Text book of Engineering Mathematics, 3rdEdition, Laxmi Publications (p) Ltd., 2012. 
3. Erwin Kreyszig, Advanced Engineering Mathematics, 7Th Edition, WileyIndia, 2012. 
Websites: 

- 
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Department : EEE Programme : B.TECH 
Semester      : FOURTH Category      : TA 

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

EE106 LINEAR CONTROL SYSTEMS 3 1 - 4 40 60 100 
Prerequisite:  

Objectives: 

¶ To introduce a comprehensive treatment of various facts, modeling, analysis and control 
of linear dynamic systems 

¶ To introduce two modeling approaches namely the transfer function and state space 
approach 

¶ To deal with methodologies for ascertaining various attributes of dynamic systems like 
controllability, observability and stability. 

Outcome: 

¶ The students will be able to analyze the stability of systems using classical techniques 
like Routh-Hurwitz test, Bode plots and Nyquist techniques 

¶  At the end of the course, the students will be able to analyze, model and design 
controllers for linear dynamic systems. 

UNIT ς I Introduction   Hours:  9 
Introduction to Control systems ς Classical control theory conceptsςMathematical modeling of physical 
systemsςtransfer function approach ς concept of poles and zeros ς Open and closed loop control systems ς 
Simplification  of complex  systems using block  diagram reduction technique and MasonΩǎ gain formula (signal 
flow graphs). 

UNIT ς II  Time-Response Analysis Hours:  9 
Standard test signalsςTransient analysis of first and second order systems using standard test signalsςcorrelation 
between pole location in s-plane and time-responseςtime-response analysis specification ς Steady state 
analysisς Error criteria and its importance. 

UNIT ς III Frequency Response Analysis Hours: 9 
Root locus conceptsςconstruction of root lociςroot contoursςFrequency response analysisςintroduction and its 
importanceςcorrelation between frequency response and time-response analysisςfrequency response 
specificationsςFrequency response plotsς Polar plot and Bode plotςIntroduction 
UNIT ς IV Stability of Dynamic Systems Hours: 9 
Concept of stability of LTI systemsςRouth and Hurwitz stability criteriaςrelative stability analyǎƛǎ ǳǎƛƴƎ wƻǳǘƘΩǎ 
stability criterionςStability analysis in frequency domainςNyquist stability criterionς Relative stability analysis 
using phase margin and gain margin specificationsς NicƘƻƭΩǎ chart and its importance in design of systems for a 
specified phase margin and gain margin. 

UNIT ς V State-Space Analysis and Dynamic Systems  Hours: 9 
Introduction to state-variable approach to modeling of dynamic systemsςphysical variable, phase variable and 
canonical variable approachesςadvantages of state variable approach over transfer functionςderivation of 
transfer function from state space model- Solution to state equationςhomogenous system and forced systemς
state transition matrix and its propertiesς ascertaining stability from eigen values of system matrixςIntroduction 
to controllability and observability concepts. 

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

1.  I. J. Nagrath and M. Gopal, Control Systems Engineering, 5
th 

Edition, New Age International (P) Limited, 
New Delhi, 2007. 

2.   K. Ogata, Modern Control Engineering, 5
th

Edition, Pearson Education, 2010. 
 

Reference Books: 
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1.  R. Ananda Natarajan and P. Ramesh Babu, Control Systems Engineering, 4th Edition,       SciTech 
Publications (India) Pvt. Limited, Chennai, 2013. 

2.  Dr. Farid Golnaraghi and B. C. Kuo, Automatic Control Systems, 9
th

 Edition, Wiley Students Edition, 2009. 

3.   Norman S. Nise, Control Systems Engineering, 6
th

 Edition, Wiley Students Edition, 2010. 
 
4.   D. K. Cheng, Analysis of Linear Systems, Narosa Publishing House, New Delhi, 2002. 
 
5.  Chi-Tsong-Chen, Linear Systems Theory, Oxford, 2012. 
 
6.  Robert Williams II, Douglas A Lawrence, Linear State-Space Control System, John Wiley and Sons, New 
Jersey, 2007. 

 
Websites:    

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

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

EE107 ELECTRICAL MACHINES- II 3 1 - 4 40 60 100 
Prerequisite: Electric Circuits & Magnetic Circuits 

Objectives: 

¶ To provide a complete understanding of the principle and performance of three phase 
induction motor with evaluation of its characteristics and numerous applications 

¶ To give a detailed exposure on three phase synchronous machine, operation, principle, 
working nature both as generator and as motor 

¶ Besides, the course includes study of single phase machines with some special machines 
and their characteristics and specific applications. 

Outcome: 

¶ On completion of the course, the students will be able to understand the 
characteristics of different ac machines and their operation 

¶ They can predetermine or determine the performance of induction machines and 
synchronous machines in the industrial environment. 

UNIT ς I  Three Phase Induction Motor Hours:  9 
AC windings ς Establishment of magnetic poles ς Rotating magnetic field - Three phase induction motorς 
Construction,  types and operation ςTorque equation ς Mechanical characteristics effect of supply voltage and 
rotor resistance on torque. - Tests- derivation of exact equivalent circuit. 
UNIT ς II  Induction Motor Starting and Speed Control Hours:  9 
Torque-Power relationships ς Performance characteristics/calculations - Circle diagram ς Starting methodsς 
braking-Cogging and crawling ς Speed control methods and influence on speed-torque curveς Double cage rotor ς 
Induction generator ς types ς Induction machine dynamics ς Synchronous induction Motor. 
UNIT ς III Synchronous Generator Hours: 9 
Types, construction and principle of operation - EMF equation- winding factor , effect of chording and winding 
distribution ς armature reaction ς Voltage regulation by synchronous impedance, MMF and Potier triangle 
methods - load characteristics ς Parallel operation of synchronous generators, Synchronizing to infinite bus-bars- 
power transfer equations, capability curve- two reaction model of salient pole synchronous machines and power 
angle characteristics - determination of Xd&Xq by slip test- Short circuit transients in synchronous machines. 
UNIT ς IV Synchronous Motor  Hours: 9 
Principle of operation, methods of starting, power flow, power developed by Synchronous motor, phasor 
diagrams ς torque angle characteristics, effects of varying load and varying excitation, excitation and power circles 
for synchronous machine ς Ψ±Ω ŀƴŘ ƛƴǾŜǊǘŜŘ Ψ±Ω ŎǳǊǾŜǎ ς hunting ς Synchronous phase modifier ς Induction motor 
Vs Synchronous motor.  
UNIT ς V Single Phase and Special Machines Hours: 9 
Single phase induction motors ς Rotating magnetic Vs alternating magnetic field - Double revolving field theory ς 
Torque - speed characteristics ς types ς Reluctance motorς Two phase Servo motorς Stepper motors ς Universal 
motor- linear induction motor - permanent magnet DC motor.  
Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:   Total Hours: 60 
Text Books: 
1. I.J. Nagrath and D.P. Kothari, Electric machines, T.M.H. publishing Co.Ltd., New Delhi, 4th Edition, 2010.  
2. B.L. Theraja, Electrical Technology Vol.II AC/DC Machines, S. Chand, 2008  

Reference Books: 
1. Battacharya S K, Electrical MachinesΣ ¢ŜŎƘƴƛŎŀƭ ¢ŜŀŎƘŜǊǎ ¢ǊŀƛƴƛƴƎ ƛƴǎǘƛǘǳǘŜέΣ нnd edition.2003.  
2. J.B. Gupta, Theory and Performance of Electrical Machines, J.K. Kataria & Sons, 13th edition,2004.  
3. P.C. Sen,Principles of Electric Machines and Power Electronics, Wiley Student Edition,2nd edition,2008. 
4. M.N. Bandyopadhyay, Electrical Machines-Theory and Practice, PHI, 2007. 
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Department : EEE Programme : B.TECH 
Semester      : FOURTH Category      : TA 

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

EE108 ELCTRONIC CIRCUITS 3 1 - 4 40 60 100 
Prerequisite: Electron Devices 

Objectives: 

¶ To provide the students a complete understanding of transistor circuits and low 
frequency amplifiers 

¶  To make them understand modeling of bi-polar junction transistor and field effect 
transistors 

¶ The course includes detailed analysis and design of amplifiers, multistage amplifiers, 
oscillators using BJT and FET and of power amplifiers.  

Outcome: 
¶ At the end of the course students will be capable of analyzing and designing electronic 

circuits using BJT and FET for industrial applications. 

UNIT ς I  Small Signal Amplifiers  Hours:  9 
Two port devices and hybrid modelς transistor hybrid model and H-parameters ς determination of H-parameters 
from transistor characteristicsςAnalysis of CB, CE and  CC circuits using  H-parameter modelςComparison of CB, 
CE and CC circuitsςCE amplifier with unbiased emitter resistance. Low frequency FET modelς analysis of common 
source and common drain circuits. 
UNIT ς II  Multistage Amplifiers  Hours:  9 
Cascading amplifierςdirect coupled and capacitor coupled two stage CE amplifiersςDarlington pairςCascade 
amplifierςTuned amplifier circuitsςsingle tunedςdouble tunedςstagger tuned amplifiers. 
UNIT ς III Large Signal Amplifiers Hours: 9 
Classification of Power amplifiersςClass A power amplifierςdirect coupled and transformer coupledςClass B 
amplifierςpush-pull arrangement and complementary symmetry amplifiersς Conversion efficiency calculations ς
cross-over distortionςClass AB amplifierςAmplifier distortion ς Power transistor heat sinking ς Class C and Class D 
amplifiers. 
UNIT ς IV Feedback Amplifiers  Hours: 9 
Feedback conceptςGain with feedbackςGeneral characteristics of negative feedback amplifiersςFour basic types 
of feedback and the effect on gain, input and output resistances. Multistage feedback amplifiersςTwo stage CE 
amplifier with series voltage negative feedback ς frequency response and stability. 
UNIT ς V Oscillators Hours: 9 
Conditions for sustained oscillationsςBarkhausen criterionςLC oscillatorsςanalysis of Hartley, Colpitt  and Tuned 
oscillatorsςRC oscillatorsςPhase shift and Wein-bridge typesςanalysis of the circuitsς Crystal oscillators and 
frequency stabilityςUJT relaxation oscillators. 
 
Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:   Total Hours: 60 
Text Books: 

1.   Robert L. Boylestad and Louis Nashelsky, Electronic Devices and Circuit Theory, Prentice-Hall India, 2009. 

2.   David A Bell, Electronic Devices and Circuits, PHI, 4
th

Edition, 2006. 
Reference Books: 

1. Jacob Millman and Christos C. Halkias, Electronic Devices and Circuits, Tata-McGrawHill, 2003. 

Websites: 

- 
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Department : EEE Programme : B.TECH 
Semester      : FOURTH Category      : TA 

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

EE109 PULSE AND DIGITAL CIRCUITS 3 1 - 4 40 60 100 
Prerequisite: - 

Objectives: 

¶ To introduce a comprehensive treatment on the design and analysis of combinational and 
sequential circuits 

¶ It aims to train the students to build any combinational circuit with logic gates and 
exclusively using universal gates 

¶ The course introduces the operation of switching circuits with discrete components like 
BJT, FET, UJT versions. 

Outcome: 

¶ At the end of the course, the students will be able to model and design any type of digital 
circuits 

¶ They can design any combinational or sequential circuit for industrial applications using 
logic gates and flip flops. 

UNIT ς I  Linear Wave Shaping Circuits  Hours:  9 
Linear wave shaping circuits: RC, RL and RLC circuits ς Pulse transformer ς Steady state switching characteristics 
of devicesς Clipping and clamping circuitsςSwitching circuits. 

UNIT ς II  Multi -Vibrators and Time Base Circuits Hours:  9 
Bistable,  monostable and  astable multi-vibrators using BJTς  Schmitt t rigger circuit using BJTς  Voltage and 
current sawtooth  sweeps ς Fixed  amplitude  sweep  ς  Constant  current  sweepς UJTς Saw tooth Miller and 
bootstrap time baseςMultivibrators using negative resistance devices (UJT and Tunnel diodes). 

UNIT ς III Combinational Circuits Hours: 9 
Binary arithmeticςBCD addition and subtractionςCode converters-Parity generatorςBinary to BCD and BCD to 
binary conversionsςDesign of combination circuits using NAND and NOR gatesςDesign of encoders, decoders, 
multiplexers, de-multiplexerςSerial addersςBinary multiplier ς Simplification of k-map, Flip-Flops: RS, D, JK and T 
types. 

UNIT ς IV Sequential Circuits Hours: 9 
Design of counters using Flip-flopsς   Synchronous,   asynchronous, Up/Down counters, decade counter, ring 
counter, Johnson counter, BCD counterςShift registers and bi-directional shift registers. Parallel/serial 
converters. Memory types and terminology ς ROM ς RAMs ς Non-volatile RAMS ς Sequential memories. 

UNIT ς V Design of Sequential Circuits Hours: 9 
Design of Synchronous sequential circuits:  Model Selectionς State transition diagram ς state synthesis table ς 
Design equations and circuit diagramς State reduction technique. Asynchronous  sequential  circuits ς  
Analysis ς Problems  with  asynchronous  sequential circuits  ς  Design  of asynchronous  sequential  circuits      
State transition  diagram,  Primitive table, State reduction, state assignment and design equations. 

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

1.   David A Bell, Solid State Pulse Circuits, 4th Edition, PHI, 2008. 
2.   A. P. Malvino and D.P. Leach, Digital Principles and Applications, TMH, 2006. 

 

Reference Books: 
1. Floyd & Jain, Digital Fundamentals, Pearson Education, 2007. 

 

Websites: 

- 
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Department : EEE Programme : B.Tech. 
Semester       : FOURTH Category      : LB 

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

EE110 ELECTRICAL MACHINES LAB-II - - 3 2 60 40 100 
Prerequisite: - 

Objectives: 

¶ The objective of the course is to enable the students to realize the performance of AC 
generators under no load and load conditions 

¶ The students get familiarize with the load performance of different types of induction 
motors and synchronous motors.  

Outcome: 
¶ The course enables the students to understand the predetermination methods for 

finding the losses and efficiencies of AC motors and generators. 

 LIST OF EXPERIMENTS 
 
INDCUTION MACHINES  

1. Load test on 3-phase squirrel cage Induction Motor 
2. Load test on 3-phase  slip ring Induction Motor  
3. No load & Blocked rotor test on 3-phase squirrel cage Induction 

Motor (Performance determination using equivalent circuit and 
circle diagram)  

4. Load test on 1 phase Induction Motor  
5. Load test on 3 phase Induction Generator 
6. Study of speed control of Induction Motor  
7. Study of Starters in Induction Motor 
     SYNCHRONOUS MACHINES  
8. Load test on 1-phase Alternator  
9. Load test on 3-phase Alternator  
10. Pre-determination of voltage regulation of 3-phase Alternator by 

EMF, MMF &Potier Triangle Method.  
11. Synchronization of 3-phase Alternator with bus bars  
12. V and inverted V curve of an auto synchronous motor 
13. Determination direct axis reactance and quadrature axis reactance 

of a salient pole alternator by slip test.  
14. Performance Characteristics of Universal Motor 

 

Total contact Hours: - Total Tutorials: - Total Practical Classes: 45  Total Hours: 45 
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Department : EEE Programme : B.Tech. 
Semester       : FOURTH Category      : LB 

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

EE111 ELECTRONICS LAB ςI - - 3 2 60 40 100 
Prerequisite: - 

Objectives: 

¶ To enable the students to understand the volt-ampere characteristics of basic electron 
devices such as PN junction diode, zener diode, bipolar junction transistor, field effect 
transistor, and silicon controlled rectifier.  

Outcome: 

¶ The students acquire knowledge about the design of biasing circuits of BJT and FET in 
order to apply them for realizing any electronic circuits 

¶ In addition, the students are introduced with some of the applications of these electron 
devices 

 LIST OF EXPERIMENTS 
 

1. Determination of V-I characteristics of PN Junction diode and 
Zener diode. 
2.  Determination of input and output characteristics of a BJT in CE 
configuration. 
3. Determination of input and output characteristics of a BJT in CB 
configuration. 
4.   Determination of drain and trans-conductance of a FET. 
5.   Determination of intrinsic stand-off ratio of an UJT. 
6.  Determination of switching characteristics of a SCR. 
7.  Determination of switching characteristics of a TRIAC in forward 
and reverse modes. 
8.   Design of diode clippers and clampers. 
9.   Study of half wave and full wave rectifiers with and without 
filters. 
10. Design of series and shunt regulators using Zener diodes. 
11. Study and design of various transistor biasing circuits. 
12. Study of operation of a CRO. 
13. Study of operation of DSO 

 

Total contact Hours: - Total Tutorials: - Total Practical Classes: 45  Total Hours: 45 
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Department :  EEE Programme : B.TECH 
Semester      : FIFTH Category      : TB 

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

EE112 MEASUREMENTS AND  
INSTRUMENTATION 

3 1 - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ The objective of the course is to understand the basics of measurement and 
instrumentation and to acquire knowledge about calibration, and different types of 
electrical instruments 

¶  Also the course introduces the working principle of various bridges and magnetic 
measurements 

¶ The course facilitates the students to analyze the concepts of display devices and to be 
aware of transducers. 

Outcome: 

¶ At the end of the course, students will be familiar with a class of measuring instruments 
which will enable the students to identify and choose appropriate instruments for 
specific applications. 

UNIT ς I  Introduction to Measurement Hours:  9 
Elements of Generalized measurement system- Methods of measurement- Classification of instrumentsςStatic 
&Dynamic characteristics of instruments-Mean, Standard deviation- Probability of errors-Types of error Accuracy, 
Precision, Sensitivity, Linearity, Resolution, Hysteresis, Threshold, Input impedance, loading effects. 
UNIT ς II  Electrical Measuring Instruments Hours:  9 
Basic effects of electromechanical instrumentsςAmmeter and voltmeterςMoving coilςMoving IronςElectro 
dynamo meter and induction typeςExtension of range. WattmeterςDynamometer and induction type energy 
meterςinduction typeςInstrument transformers. Power factor meterς Synchroscope ςFrequency meter-Digital 
voltmeter. 

UNIT ς III AC Measurement & Magnetic Measurements Hours: 9 
Measurement of resistance-Low Medium and High- AC bridges-Maxwell, HayΩǎ !ƴŘersonΩs for inductance 
DesautȅΩs bridge and Schering Bridge for Capacitance and WienΩs bridge for measurement of frequency. B-H curve 
and hysteresis loop using ballistic galvanometer, and Loss measurement using wattmeter method. 
UNIT ς IV Display and Recording Devices Hours: 9 
LED &LCD Display Dot Matrix Display, 7 Segment Display Strip Chart Recorders Single point and multipoint 
RecordersςX-Y Recorders-Magnetic Tape Recorders-Data Loggersς Electromagnetic and Electrostatic interference-
Data Acquisition system. 
UNIT ς V Transducers Hours: 9 
Temperature transducers-RTD, thermistor, Thermocouple-Displacement transducer-Inductive, capacitive, LVDT, 
Pressure transducerςBourdon tube, BellowsςFlow transducerς Electromagnetic flow meter ς Strain gaugesς 
Piezoelectric and Hall Effect transducer 
Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:   Total contact Hours: 45 
Text Books: 

1. A.K. Sawhney, A course of Electrical & Electronics Measurements & Instrumentation, Dhanpat Rai & 
sons, 2010. 

2. Arun K.Ghosh, Introduction to Measurements and Instrumentation, Prentice Hall of India private 
limited,2007. 

Reference Books: 
1. John P. Bentley, Principles of Measurement System, Addison Wesley Longman (pvt.)Ltd., 2000. 
 2.  G.S. Rangan, G.R. Sharma and V.S.V. Mani, Instrumentation Devices and Systems, Tata McGraw Hill, 2000. 
 3.   Kalsi H.S, Electronics Instrumentation, 2nd edition, TMH, 2004. 
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 4. James W. Dally, William F. Riley, Kennath G. Mc Cornell, Instrumentation for Engineering Measurements, 
John Wiley & Sons (p) Ltd., 2003. 
 5.   D.V.S.  Moorthy, Transducers & Instrumentation, Prentice Hall of India, 2008. 
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Department : EEE Programme : B.TECH 
Semester      : FIFTH Category      : TA 

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

EE113 TRANSMISSION AND DISTRIBUTION 3 1 - 4 40 60 100 
Prerequisite: Electric Circuit Analysis 

Objectives: 

¶ To make the students to understand the structure of electric supply system and 
different types of distribution systems 

¶ To gain the knowledge of line parameters, skin effect, proximity effect and corona in 
transmission lines 

¶ To study on the selection of cables and insulators for specific applications and the 
design aspects of rural and town electrification schemes, HVDC and FACTS technology.  

Outcome: 

¶ The graduates will be able to design transmission and distribution systems for the 
requirements and can predetermine or determine the performance of both 
transmission and distribution networks.  

UNIT ς I  Distribution Systems Hours:  9 
Structure of electric power systems-one Line Diagram-generation, transmission and distribution Systems-
comparison of distribution systemsςradial and ring ςtwo wire dc, ac single phase and three phase systemsςcurrent 
and voltage calculations in distributors with concentrated and Distributed loads ς KelvinΩs law for the design of 
feeders and its limitations. 
UNIT ς II  Transmission Line Parameters Hours:  9 
Resistance, inductance and capacitance of single and three phase transmission lines-symmetrical and 
unsymmetrical spacingςtransposition-single and double circuits-stranded and bundled conductors-application of 
self and mutual GMDςSkin and Proximity effect-inductive interference-Corona-characteristics. 

UNIT ς III Performance of Transmission Lines Hours: 9 
Development of equivalent circuits for short, medium and long linesςefficiency and regulation-Attenuation 
constant and phase constant- surge impedance loading ςpower circle diagrams for sending and receiving ends-
transmission capacity, steady state stability limitςvoltage control of lines -shunt and series compensation. 

UNIT ς IV Insulators and Cables Hours: 9 
Insulatorsςtypes and comparisonςvoltage distribution in string insulatorςstring efficiencyςMethods of improving 
string efficiencyςStress and sag calculationsςeffect of wind and iceς supports at different levelsςstinging chart-
cablesς typesςcapacitance of cablesςinsulation resistance - dielectric stress and grading- dielectric loss- thermal 
characteristics- capacitance of three core cables. 

UNIT ς V Recent Trends in Transmission Hours: 9 
Design of rural distribution, planning and design of town electrifi cation schemesςcomparison of EHVAC & HVDC 
systemςeconomic distance for HVDCςterminal equipment for HVDC systemsςdescription of DC transmission 
systemςplanning-advantages-interconnection of HVDC & AC systemsςIntroduction to FACTS technology. 
Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:   Total Hours: 60 
Text Books: 
1.   C. L. Wadhwa, Electrical Power Systems, 5th edition, New Age International (P) Limited, New Delhi, 2006. 
2.   V. K. Metha &Rohit Metha, Principles of Power System, S.Chand, 2005. 

Reference Books: 
1.  S.L. Uppal, Electrical Power, Khanna Publishers, New Delhi, 2002. 
2.  Chakrabarti. A, Soni MI, Gupta PV, Text book on power system engineering, Dhanpat Rai & Co,2008. 
3. S.N. Singh, Electric Power Generation, Transmission& Distribution, Prentice Hall of India, New Edition, New 

Delhi, 2008. 
4.   Soni, Bhatnagar and Gupta, Electrical Power, Dhanpat Rai & Sons, New Delhi, 2006. 

Websites: 
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      - 

Department : EEE Programme : B.TECH 
Semester      : FIFTH Category      : TA  

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

EE114 ANALOG AND DIGITAL INTEGRATED 
CIRCUITS 

3 1 - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To introduce basic fabrication method of integrated circuits, features of various digital 
IC families, the characteristics of op-amps and the method of analysis and design of 
various circuits using op-amps 

¶ The course also aims to teach the design of electronic circuits using PLL and timers.  

Outcome: 
¶ The students will be capable to formulate, analyze and design analog and digital circuits 

using op-amps, timers and PLL for real time applications. 

UNIT ς I  IC Fabrication and Logic Families Hours:  9 
Monolithic IC technologyςplanar processςBipolar junction transistorςFET fabricationςCMOS technology. DIGITAL 

IC's. Logic families; DTL, HTL, RTL, TTL, ECL, PMOS, CMOS, I
2
L performance criteria -Comparison, applications, 

advantages. 
UNIT ς II  Operational Amplifiers Hours:  9 
Introduction to Linear ICsς BJT differential amplifier-Operational amplifier IC 741ςBlock diagram and 
Characteristics - Inverting, non-inverting and difference amplifier ς Adder, Subtractor, Integrator, Differentiator-
Comparator- Window detector- Regenerative comparator (Schmitt trigger) - Precision rectifier- Current to voltage 
converter ς Voltage to current converter-Log and antilog amplifiers- Instrumentation amplifiers. 
UNIT ς III Analog IC Applications Hours: 9 
Series op-amp regulator ς IC voltage regulator ς Switching  regulator ς Digital to analog convertersς
specificationsςweighted resistor typeς  R-2R ladder type-Analog to  digital converter ςspecificationsςcounter 
ramp, flash, successive approximation, dual slope types-Voltage to frequency converterςFrequency to voltage 
converterς Analog multiplier. 

UNIT ς IV Active Filters and Waveform Generator  Hours: 9 
First and second order Active filters-Low pass, highpass, bandpass and band reject filters-State variable filter-
Switched capacitor filterςWaveform generator-RC Phase shift and Wien-bridge oscillators ς Multivibratorsς 
triangular and sawtooth wave generator. 

UNIT ς V Phase Locked Loop and Timer  Hours: 9 
PLLςprinciple-block diagram-phase comparator-VCO-lock-in range and capture range- PLL applications. IC555 
timer-functional diagram-Astable and Monostable Multivibrators- Schmitt  trigger-Missing pulse detector-dual 
timer -Applications. 

 
Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:   Total Hours: 60 
Text Books: 
1. Ramakant  A. Gayakwad,  Op-Amps and Linear integrated circuits, PHI, 2008. 
2.D.Roy Choudhury, Shail B. Jain, Linear Integrated Circuits, New Age International (P) Ltd,2010. 

Reference Books: 
1.  Herbert  Taub and Donald  Schilling, Digital Integrated Electronics,  Tata McGraw Hill Edition, 2008. 
2. Robert. F. Coughlin and Frederick F. Driscoll, Operational amplifiers and Linear Integrated Circuits, PHI 
Learning  Pvt. Ltd, 6th edition, 2008. 

Websites: 

        - 
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Department : EEE Programme : B.TECH 

Semester      : FIFTH Category      : TA 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE115 ELECTRICAL MACHINE DESIGN 3 1 - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To Understand basics of design considerations for rotating and static  electrical machines 

¶ To Design the single phase and three phase transformers 

¶ To Design rotating DC electrical machines 

¶ To Design rotating AC electrical machines  

Outcome: 

¶ The students will be able to know the design aspects of electrical machines 

¶  Studies carried out by the students will reveal to design enhanced efficient electrical 
machines. 

UNIT ς I Introduction   Hours:  9 
Principles of Design- General Design Considerations- Specifications of machines- Limitations in Design- Electrical 
Engineering materials ς conducting, insulating and magnetic materials- Recent Trends in Design- Computer Aided 
Design- Different Approaches of Computer Aided Design (Flow Chart Methods). 

UNIT ς II  Design of Transformers Hours:  9 
Output Equation of Single Phase and Three Phase Transformers ς Window Space Factor ς Overall Dimensions ς 
Design of Core and Windings- Design of  Transformer Tank with Cooling Tubes ςNo load Current Calculation- 
Estimation of Leakage Reactance. 

UNIT ς III Design of DC Machines Hours: 9 
Output Equations ς Main Dimensions ς Choice of Specific Electric and Magnetic Loading ς Magnetic Circuits 
Calculations - /ŀǊǘŜǊΩǎ /ƻŜŦŦƛŎƛŜƴǘ - Net length of Iron ςReal and Apparent flux densities ς Selection of Number of 
Poles ς Design of Armature ς Design of Design of Field System- Commutator and Brushes. 

UNIT ς IV Design of Three Phase Induction Motor Hours: 9 

Output equation for induction motor ς Main Dimensions- choice of specific loadings- Air gap length of machine, 
ǎŜǇŀǊŀǘƛƻƴ ƻŦ 5 ŀƴŘ [Σ [κˍ- Stator Design- Design of squirrel cage rotor- Design of Wound Rotor- Estimation of 
Leakage Reactance- Short circuit current. 

UNIT ς V Design of Synchronous Machines  Hours: 9 

Output equations ς choice of Electrical and Magnetic Loadings ς Design of salient pole machines ς Short circuit 
ratio ςς Armature design ς Short circuit ratio - Estimation of air gap length ς Design of rotor ςDesign of damper 
winding ςDesign of turbo alternator. 

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

Text Books: 

1.   A.K. Sawhney, A. Chakrabarti, A Course in Electrical Machine Design, Dhanpat Rai &Company, sixth 
edition 2006. 
2.   V.N.Mittal and A.Mittal, Design of Electrical Machines, Standard Publications and Distributors, Delhi, 
2002. 
3.   Sen. S.K, Principles of Electric Machine Design with Computer Programmes,    Oxford & IBH Publishing Co. 
Pvt. Ltd., 2001, Reprint2004. 

Reference Books: 
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Department : EEE Programme : B.TECH 

Semester      : SIXTH Category      : TA 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE116 POWER ELECTRONICS 3 1 - 4 40 60 100 

Prerequisite: Should have through knowledge and completed the basic courses on electrical circuits 
analysis and electron devices and circuits 

Objectives: 

¶ To introduce power semiconductor devices with emphasis on switching characteristics, 
safe operating region and device protection.  

¶ To discuss in details the various power conversion methods, converter topologies, 
switching circuit with modes of operation, derive input output relation and evaluated 
performance along with control strategies and triggering circuits. 

Outcome: 

¶ On successful completion of the course, the students shall be familiar and knowledgeable 
on power devices and their application to various power electronic converter topologies, 
control strategies and applications. 

UNIT ς I  Power Semi Conductor Devices Hours:  9 

Power Semiconductor Devices -Power diodes, power transistors, SCRs, Triac, GTO, Power MOSFETs, IGBTs-
Principles of operation and characteristics, ratings, protection and gate drive circuits turn-on, turn-off methods; 
protection-di/dt, dv/dt, over current, overvoltage; specifications, losses, thermal characteristics, series and 
parallel operation, triggering circuits. 

UNIT ς II  Controlled Rectifiers Hours:  9 

Operation and analysis of single and three phase rectifiers ς half and fully controlled Converters with R, RL and 
RLE loads with and without freewheeling diodes; converter and inverter operation ς waveforms, gate time 
control, output voltage, input current, power factor, effect of load and source inductances. Power factor and 
harmonic improvement methods in converters. Series converter, twelve pulse converters, dual converter ς four-
quadrant operation with and without circulating current. 

UNIT ς III Choppers Hours: 9 

Principles of  high  power chopper circuits ς class A, B, C, D and E chopper, voltage commutated, current 
commutated chopper, multi-phase chopper-multi-quadrant operation, principle of operation of buck,  boost 
and  buck boost regulators; time ratio  control, variable frequency control, duty cycle. 

UNIT ς IV Inverters  Hours: 9 

Principles of high power VSI and CSI inverters, Modified McMurray, auto sequential inverterς waveforms at load 
and commutating elements; inverters: analysis of three phase inverter circuits with star and delta loads; control 
and modulation techniques: unipolar, bipolar schemesς voltage and frequency control; harmonics study. 

UNIT ς V AC-AC Conversion Hours: 9 

AC voltage controller - Principle of single phase and three-phase AC voltage controller ςON/OFF and phase angle 
control Cycloconverters- Principle of single phase and three phase cycloconverters circuits, input and output 
performances-different control techniques and firing pulse generation. Applications ς regulated power supply, 
UPS, solid-state motor starters, HVDC systems, reactive power compensation. 

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

Text Books: 

1.   M.H.Rashid, Power Electronics, PHI, New Delhi, 2007. 
2.   P.S. Bimbhra, Power Electronics, Khanna Publishers, New Delhi, 2008. 

Reference Books: 

1.   Ned  Mohan,  M. Underland,  William  P. Robbins,  Power  Electronics  Converters, applications and 
design, John Wiley& sons, Singapore, 2001. 

2.   M.D. Singh, K.B. Khanchandani, Power Electronics, Tata McGraw Hill, New Delhi,2007. 
3.   Cyril W. Lander, Power Electronics, McGraw Hill Book Company, Singapore(1993). 
4.   Williams  B.W.,  Power  Electronics  Devices,  Drivers,  Applications  and  Passive Components, McMillan 
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Press Ltd., London, 1992. 
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Department : EEE Programme : B.Tech. 

Semester       : FIFTH Category      : LB 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE117 MEASUREMENTS AND CONTROL 
LAB 

- - 3 2 60 40 100 

Prerequisite: - 

Objectives: 

¶ To enable the students to understand the basics of calibration and extension of range of 
different meters 

¶ To make the students acquire knowledge about the various circuit theorems using 
PSPICE simulation and control system oriented MATLAB experiments.  

Outcome: 

¶ The course enables the students to know the working principle of various bridges, 
magnetic and frequency measurements and analyze the concepts of signal converters, 
instrumentation amplifier and transducers. 

 LIST OF EXPERIMENTS 
1. Measurement of electrical parameters using bridges 
(resistance, inductance and capacitance). 
2. Verification of network theorems (PSPICE Simulation and 
Practical method). 
3.   Extension of range and meters (voltmeter and ammeter). 
4. Calibration of energy meters (single phase and three phase) 
5. Measurements on supply systems (frequency, phase and phase 
sequence). 
6.   Measurements on Magne t i c system (B-H loop and 
Magnetic Losses). 
7. Operation amplifier application (Instrumentation amplifier, 

Signal converter with grounded and floating loads). 
8. Transducer based experiments (Temperature and 

displacement and LDR). 
9.   Determination of transfer-function of DC Machine. 

  10. Verification of various exercises and plots in control system in               
                     MATLAB simulation. 

 

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

Semester       : FIFTH Category      : LB 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE118 ELECTRONICS LAB-II - - 3 2 60 40 100 

Prerequisite: - 

Objectives: 

¶ To enable the students to design and analyze the operation of some of the basic analog 
electronic circuits such as amplifiers, oscillators and multi-vibrators 

¶ To introduce the basic logic gates and flip-flops which help them to build any digital 
electronic circuits. Further, the students are introduced with some of the digital circuit 
applications like arithmetic circuits, multiplexers, de-multiplexers and counters 
developed using logic gates and flip flops.  

 

Outcome: 
¶ At the end of the course the students are able to build up any type of analog or digital 

electronic circuits. 

 LIST OF EXPERIMENTS 
1.   Frequency response characteristics of a single stage RC coupled 
transistor amplifier. 
2.   Design of transistor based RC phase-shift oscillator. 
3.   Design of UJT relaxation oscillator. 
4.   Design of transistor based astable and monostable multivibrator. 
5.   Design of transistor based Schmitt  trigger. 
6.    Study of logic gates, verification of de Morgan laws using logic 
gates, implementation of basic gates using universal gates. 
7. Study and design of adders, subtractors and combination of all 

logic circuits using K-map simplification. 
8.   Design of multiplexors and de-multiplexors using logic gates. 
9. Design and testing of SR, D, JK (Master-slave configuration) and T 

flip-flops using universal gates. 
10. Design of code converters using logic gates. 

          11. Design of 4-bit Up/Down and Mod-10 counter sing Master-slave 
 

 

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

Semester      : SIXTH Category      : TA 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE119 POWER SYSTEM ANALYSIS 3 1 - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To provide students a major design experience in power system that prepares them for 
engineering practice 

¶ To make them able to model the Power System components including generator, 
line/cable, and transformer, shunt element, and load. Also Formulate the network 
matrices for the Power Systems, formulate power flow problems and develop solution 
using Gauss, Gauss-Seidal, Newton-Raphson and fast decoupled methods.  

¶ To analyze symmetrical and unsymmetrical faults and solve for the fault voltages and 
currents for various types of faults. 

Outcome: 

¶ The graduates will be able to formulate and analyze symmetrical and unsymmetrical 
faults occurring in power system networks 

¶ They can estimate the stability of the system on the basis of real time data. 

UNIT ς I  Power System Component Modeling Hours:  9 

Representation of Power system components like synchronous machines, induction machines, transformers, 
transmission lines, loads etc, for steady state analysis-Per unit Quantities, Impedance and reactance diagram-
Formulation of network matrices for the power systems- Bus impedance by building algorithm method and bus 
admittance by direct inspection method and singular transformation method, reduction techniques on network 
matrices for network changes. 

UNIT ς II  Load Flow Analysis Hours:  9 

Formulation of load flow equations-Solution of simple problems by considering voltage controlled buses, tap 
changing transformers, phase shift control, line flow calculations-Effect due to new lines, loads and voltages- 
Gauss, Gauss-Seidel method, Newton-Raphson method and Fast Decoupled method for calculating line voltages 
and real and reactive powers. 

UNIT ς III Symmetrical Components Hours: 9 

Definition-Introduction-Review of symmetrical components-Transformation matrices used in resolution of 
unbalanced voltages and currents- Positive, Negative and Zero sequence networks of power system components 
like synchronous machines, induction machines, transformers, transmission lines, loads. 

UNIT ς IV Symmetrical and Unsymmetrical Fault Analysis Hours: 9 

Symmetrical Faults: TheveƴƛƴΩǎ ǘƘŜƻrem and applications, short circuit analysis ς Short circuit capacity ςcircuit 
breaker selection. Unsymmetrical Faults: Derivation of fault current for LG, LL, LLG short circuits and development 
of interconnection of sequence networks. 

UNIT ς V Stability Analysis Hours: 9 

Definition - Classification of Power System Stability ς Power angle equation-Derivation of Swing equation ς
solution of Swing Equation using step by step method (Method -1 & Method 2) - Equal Area Criterion  (EAC)ς 
Critical Clearing Angleς Applications of EAC to different case studies. 

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

Text Books: 

1. D. P. Kothari and I. J. Nagrath, Modern Power System Analysis, Tata McGraw Hill Publishing Company, New 
Delhi, 2006. 
2.  Hadi Saadat, Power System Analysis, Second Edition, McGraw Hill Publishers, 2002. 

 

Reference Books: 
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1. Arthur R. Bergen and Vijay Vittal, Power System Analysis, 3rd Edition, PHI Private Limited, New Delhi, 2001. 
2. John J. Grainger and Stevenson Jr W. D., Power System Analysis, McGraw-Hill, 2003. 
3. Prabha Kundur, Power System Stability and Control, 2nd Reprint Edition, Tata McGraw- Hill Publishing Company 
Limited, New Delhi, 2006. 
4. T.K. Nagsarkar and M.S. Sukhija, Power System Analysis, Oxford University Press, New Delhi, 2007. 
5. J.D. Glover, M. Sarma and T. Overbye, Power System Analysis and Design, Fourth Edition, CENGAGE ς 
Engineering, 2007. 
 

Websites: 

1.                   - 
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Department : EEE Programme : B.TECH 

Semester      : SIXTH Category      : TA 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE120 MICROPROCESSORS AND  
MICROCONTROLLERS  

3 1 - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To introduce the generalized concepts of functional blocks namely registers, ALU, 
timing and control and interfacing of the microprocessor unit   (Intel 8085) 

¶ To introduce the concept of interfacing memory and I/O devices and data transfer 
techniques 

¶ To enable the students understand the functions of various peripherals namely 
programmable I/O ports, timers, interrupt controller, keyboard/display interface, serial 
communication interface etc which support efficient operation of the microprocessor. 

Outcome: 

¶ At the end of the course the students will be able to know about the functions and 
operations of the microprocessors and microcontrollers and develop assembly code 
using different addressing modes for various applications 

UNIT ς I  Microprocessor Architecture Hours:  9 

8085 Microprocessor architectureςRegisters, Arithmetic and logic section, Timing and Control section and 
Interface section-Machine cycles and bus timingsς Wait statesςIntroduction to architecture of Z80 and MC6800 
microprocessors. 

UNIT ς II  8085 Programming Hours:  9 

Addressing modes-Condition flags-Instruction setςProgramming techniquesςArithmetic and logic operations on 
8/16bitbinary/BCD numbers, Counter and time delay programsςStack and subroutines -Code conversion. 
Software development systems and assemblers. 

UNIT ς III Memory I/ O Interfacing and Interrupts  Hours: 9 

Memory Interfacing-Compatibility between memory and microprocessor unitςAddress spaceς Partit ioning of 
address spaceςInterfacing input devices. Types of data transferς8085Interrupt structure-vectored interrupts ς
Interfacing data converters. 

UNIT ς IV Programmable Devices and Microprocessor 
Applications 

Hours: 9 

Study of Architecture and programming of ICs: Programmable Peripheral device (8255), Timer/ Counter (8253),  
Programmable keyboard display interfaces (8279) - Programmable interrupt controller (8259) - USART (8259). 
Microprocessor Applications-stepper motor control - temperature control-traffic light control. 

UNIT ς V 8051 Microcontroller  Hours: 9 

Introduction to Microcontrollersς 8051ς Architecture ςprogramming -hardware -Input/Output ports and 
circuits-Memory -Counter and Timers- Serial data Input/Output-Interrupts-interfacing-keyboard, LCD, ADC and 
DAC. 

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

Text Books: 

1. Ramesh Gaonkar, Microprocessor Architecture, Programming and Applications with the 8085, 5th Edition, 
Penram International Publishing (India) Pvt. Ltd., 2011. 
2. Kenneth J. Ayala, The 8051 Micro controller Architecture, Programming and Applications, 
Penram International Publishing (India) Pvt. Ltd., 1996. 

Reference Books: 

1. M. Senthilkumar, M.Saravanan and S. Jeevananthan, Microprocessors and Microcontrollers, Oxford university 
press, 2010. 
2. Kenneth L.Short, Microprocessor and Programming Logic, 2nd Edition, Prentice Hall, 1997. 
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Department : EEE Programme : B .TECH 

Semester      : FIFTH  Category      : TA 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE121 ENERGY ENGINEERING 4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To introduce various energy resources right from the conventional energy systems to 
upcoming renewable energy systems 

¶ The course offers details on hydroelectric technology, wind, solar and biomass energy 
technologies 

¶ To enable the students to understand the necessity of energy conservation and 
management. 

Outcome: 
¶ The graduates will be knowing all the conventional and renewable energy resources and 

their design and analysis for solving the energy crisis of modern world. 

UNIT ς I  Energy Resources     Hours:  12 

Perspective of energy resources- Forms of Energy- WorƭŘΩǎ energy status- Energy reserves of India- IndiaΩǎ Power 
Scenario- Renewable Energy Sources- Energy parameters- Energy Intensity- Gross Domestic product. 

UNIT ς II  Conventional Energy Sources Hours:  12 

Coal fired steam thermal power plantς layout, working principle- Gas turbine power plantς various options, 
layout, working principle- Nuclear power plants: fuels, nuclear fuel cycle, reactors, nuclear power plant, and 
nuclear waste management. 

UNIT ς III Hydro and Ocean Energy Electric Technologies   Hours: 12 

Hydro Electric plants ς Types, energy conversion schemes, power equation, environmental aspectsς Hydro-
Thermal coordination-Ocean Energy Technology- Power plant-limitations. 

UNIT ς IV Wind, Solar Energy and DG Technologies   Hours: 12 

Wind turbine types and constructionς wind energy conversion systems- grid connection- environmental aspects. 
Solar energy basics- Solar PV plant- Distributed Generation- Impacts- Benefits. 

UNIT ς V Energy Conservation and Management   Hours: 12 

Principle of energy conservation- waste heat recovery ςHeat Exchangerς Economics of energy Conservation-co 
generation- Definition and Objectives of Energy Management, Energy Management   System, Top management   
support, Energy   policy   purpose,  Roles  and responsibilities of energy manager.   

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

Text Books: 

1. S.Rao and Dr.B.B. Parulekar, Energy Technology, Khanna pub., 3rd Edition, 1999. 
2. B.H. Khan, Non-conventional Energy Resources, TMH, 2006. 
3. Desai. A. V., Energy Demand: Analysis, Management and Conservation, Wiley    Eastern Limited,  1990. 
4. D.P.Kothari, K.C. Singal, Rakesh Ranjan, Renewable Energy Sources and Emerging Technologies, PHI, 2011. 

Reference Books: 

1.   G.D.Rai, Non-Conventional Energy Sources, Khanna pub. Fourth Edition, 2002. 
2.   Pulfrey. D.L., Photo voltaic Power Generation, Van Nostrand Co., 1983. 
3.   Abbasik, Renewable Energy Sources and their Environment, PHI, 2008. 
4. B.Mohanty, R.S.Liu, U.V Krishna Mohan Rao, Energy Audit Management for the Indian Industry, 
Directorate the Institute of Charted Accountants of India, New Delhi, 2001. 
5.  Encyclopedia of Energyς McGraw Hill Publication. 
6.  Energy Management Handbook, John Wiley & Sons, Wayne C. Turner. 

 

Websites: 

           - 
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Department : EEE Programme : B.Tech. 

Semester       : SIXTH Category      : LB 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE122 ELECTRONICS LAB-III - - 3 2 60 40 100 

Prerequisite: - 

Objectives: 

¶ To introduce the students various analog and digital integrated circuits and their 
applications 

¶ To enable the students acquire knowledge about the design and development of analog 
electronic circuits like voltage regulators, amplifiers, oscillators, filters and multi 
vibrators using appropriate analog ICs 

¶ To enable the students to realize   the   operation of   digital circuits like counters, code 
converters,   multiplexers, demultiplexers, encoders, decoders and digital to analog 
converters using suitable ICs.  

Outcome: 
¶ At the end of the course , the students will have a strong knowledge in the design and 

realization of any type of analog/digital electronic circuits. 

 LIST OF EXPERIMENTS 
 

1.   Design of low and high voltage regulators using IC 723. 
2.   Design of inverting, non-inverting amplifiers and voltage follower 
circuit using OPAMP 741. 
3.   Design of analogue adder and subtractor using OPAMP741. 
4.   Design of analogue integrator and differentiator circuit using 
OPAMP741. 
5.   Design of log and antilog amplifier using OPAMP741. 
6.   Design of Wein-bridge oscillator using OPAMP741. 
7.   Design of RC phase shift oscillator using OPAMP741. 
8.   Design of filter circuits (I order and II order) using OPAMP741. 
9.   Design of comparator circuits (PWM and SPWM) and Schmitt 
trigger circuit using   OPAMP741. 
10. Digital to analogue converters using OPAMP741. 
11.  Design of Monostable and Astable multivibrator using IC555. 
12.  Design of ring counter and Johnson counters. 
13.  Design of shift registers. 
14.  Study of Encoders and decoders. 

 

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

Semester       : SIXTH Category      : LB 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE123 MICROPROCESSORS AND 
MICROCONTROLLERS LAB 

- - 3 2 60 40 100 

Prerequisite: - 

Objectives: 

¶ To equip the students with a good knowledge on Microprocessor and microcontroller 
programming and their applications 

¶ To introduce the concepts of interfacing, auxiliary units to the microprocessor and 
microcontrollers  

Outcome: 

¶ The course enables the students to incorporate these concepts into their electronic 
designs, where control can be achieved via a microprocessor or microcontroller 
implementation 

¶ By the end of the course, the students will be able to write the assembly language 
programs in 8085 microprocessor and 8051 microcontroller and execute them 

 LIST OF EXPERIMENTS 
 

I: 8085 Microprocessor based experiments: 
 
1.8/16  bit arithmetic  operations (Binary and BCD)   
2. Block operation using pointers with and without overlap 
3. Generation of Series 
4. Message Display (Moving &Flashing). 
5. Digital clock Simulation using counters/interrupts. 

 
II. 8051 Microcontroller based experiments: 
6. Arithmetic operations 
7. Code conversions 
8. Array operations (searching, sorting) 
 
III: Interfacing experiments (8085/8051 based): 
9. Traffic light interface. 

10.  Key-board/ Display Interface. 
11. ADC/DAC interface-generation of Triangular wave and stair case wave. 
12. Stepper motor interface 

 

 

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

Semester       : SIXTH Category      : LB 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE124 POWER ELECTRONICS LAB - - 3 2 60 40 100 

Prerequisite: Should have through knowledge and had attended the basic courses on electrical circuits 
analysis, electron devices & circuits and the power electronics 

Objectives: 

¶ To conduct experiments and understand the trigger circuits as applied to various 
power converters, verify the operation and control of various power converters as 
applied to ac-dc, dc-dc, ac-ac, dc-ac power conversion and some application.  

Outcome: 

¶ Trained to model and simulate the various power converters and firing pulse generation. 
Their operations, design philosophies and applications are verified through simulation 
and experiments. 

 LIST OF EXPERIMENTS 
 
POWER CONVERTERS 

 
1. Switching characteristics of MOSFET and IGBT 

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

3. Single phase Converters (Semi/Full Converters) 

4. Three-phase converter circuits (Semi/Full Converters) 

5. Forced commutation circuits  

6. DC-DC converters (Single/Multiple quadrant/Class A ς E) 

7. AC Voltage controllers (Single/Three Phase) 

8. PWM inverter (Single/Three Phase)  

9. Square Wave Inverters (VSI with 120°/180° Mode or LCI with 

Series/Parallel)  

10. Cycloconverters 

     APPLICATIONS 
 

11. Study on ZVS and ZCS Operation 

12. Study on speed control concepts in AC/DC motors 

13. Study on switched mode power supplies        

 

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

Semester      : SIXTH Category      : PR 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

HS102 GENERAL PROFICIENCY - - 3 1 100 - 100 

Prerequisite:  

Objectives: 

¶ The need to make young graduates άemployableέ has become all the more important 
especially in the wake of looming man power crisis that is often highlighted by media 
reports, and dismal employment ratio 

¶ Taking into consideration the άŜmployabilityέ factor this course has been designed to 
make the students linguistically proficient by honing their language skills.  

Outcome: 
¶ The students will be capable to get the knowledge on importance of communication, soft 

skills, importance of speaking, etiquette, and verbal and numerical aptitude. 

Á ART OF COMMUNICATION 

                                         Verbal and Non-verbal CommunicationςBarriers to CommunicationςImportance of Body       
                                         Language ς Effective ListeningςFeedback 

 
Á INTRODUCATION TO SOFT SKILLS 

                                          Attitude ς Self-Confidence ς Leadership Qualities ς Emotional Quotient ς Effective Time  
                                           Management Skillsς Surviving Stressς Overcoming Failureς Professional Ethicsς 
                                           Interpersonal Skills 

 
Á WRITING 

                                           Importance of WritingςWritten Vs Spoken LanguageςFormal and informal Styles of    
                                           writingςResources for improving writingς Grammar and Usage ς Vocabulary Building ς  
                                           SWOT analysis 

 
Á SPEAKINGPRACTICE  

                                           Dialogue ς Telephone Etiquette ς Public Speaking ς Debate ς Informal Discussions ς 
                                           Presentations 
 

Á APTITUDE 

                                           Verbal -non verbal  
                                           Numerical aptitude                                                            

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

Text Books: 

- 

Reference Books: 

- 

Websites: 

- 
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Department : EEE Programme : B.TECH 
Semester      : SEVENTH Category      : TA 

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

EE125 POWER SYSTEM OPERATION AND 
CONTROL 

3 1 - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To introduce the security aspects of the power system, basic structure of power system operation 
and control, load forecasting and unit commitment, active power control, dispatch schedule, 
voltage control, generation and absorption of reactive power 

¶ To enable the students to solve the economic load dispatch problems, understand the 
fundamentals of excitation system, generation and absorption of reactive power and voltage 
control methods 

Outcome: 
¶ The graduates will be able to analyze and control the P-F and Q-V loop disturbances and can solve 

power system planning issues in modern power system operation and control 

UNIT ς I  Security Concepts Hours:  9 
Power system security- Factors affecting system security- Different operating states of power Systems-energy control 
centers and its functions- Necessity for regulation of system frequency and voltage- Power systems control problems; P-F 
and Q-V control structure-SCADA systems. 

UNIT ς II  Load Forecast and Unit commitment   Hours:  9 
Load and load duration curves; Load forecasting, components of system load, classification of Base load, forecasting of the 
base load by method of least square fit-Introduction to unit commitments constraints on unit commitment, unit 
commitment using priority list method and dynamic programming method. Int.roduction to Profit based Unit commitment 

UNIT ς III Active Power Control Hours: 9 
Power control mechanism of individual machine- mathematical model of speed governing Mechanism- speed load 
characteristics of governing mechanism-Regulation of two generator  sin parallel- Division of power system into control 
areas-LFC control of a single area; static and dynamic analysis of uncontrolled system- proportional plus integral control of a 
single area- LFC control  of two area system -uncontrolled  case,  static  and dynamic response-Tie line with frequency bias 
control of two area. 

UNIT ς IV Dispatch Schedule Hours: 9 
Incremental cost curve- co-ordination equations with losses neglected- solution by iteration- co-ordination equations with 
loss included (No derivation of Bmn co-efficient) solution of co- ordination equations using Bmn co-efficient by iteration 
method, Base point and participation factors. Emission dispatch ς Combined Economic and Emission Dispatch- Price 
balance penalty factor- Emission constrained economic dispatch. 

UNIT ς V Voltage Control     Hours: 9 
Fundamental characteristics of excitation system; Block diagram model of exciter system-Generation and absorption of 
reactive power-methods of voltage control-static shunt capacitor/ inductor VAR compensator- tap changing transformer; 
comparisons of different types of compensating equipment for transmission systems. 
Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:   Total Hours:60 
Text Books: 

1.  OlleI. Elgerad, Electric Energy System Theory and Introduction, Tata McGraw Hill Publishing company, New Delhi, 2
nd

  
Edition, 2004. 
2.   Allen J. Wood, Bruce F. Wollenbarg,   Power Generation, operation and control,2

nd 
Edition,John Wiley and sons, 2008. 

Reference Books: 
1.   D.P. Kothari and  I.J. Nagrath, Modern Power System Analysis, Tata McGraw Hill Publishing Company Ltd., 2003. 
2.  Prabha Kundur, Power System Stability and Control, Tata McGraw Hill Publishing Company Ltd., 2006. 
3.  A.K. Mahalanabis, D.P. Kothari & S.I. Ahson, Computer Aided Power System Analysis and Control, Tata McGraw Hill 
Publishing Company, New Delhi, 1990. 
4.   P.S.R. Murthy, Operation and Control in Power Systems, BS Publications, 2005. 

Websites: 

        - 
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Department : EEE Programme : B.TECH 

Semester      : SEVENTH Category      : TA 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE126 PROTECTION AND SWITCHGEAR 3 1 - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To introduce the power system protection and the working of relays 

¶ To enable the students to understand the types of relays that are application specific, 
design of protection equipment for each power system component based on the 
performance metrics like generator capability curve and fault calculations, study the 
types of circuit breakers and fuses and their construction. 

Outcome: 
¶ The graduates will be able to formulate design and analyze any power system 

protection network for practical requirements. 

UNIT ς I  Introduction and General Philosophies Hours:  9 

Basic objectives of System ProtectionςEssential Qualities and Operating Principles of the RelayςClassification 
and Performance of RelaysςTorque EquationςRX Diagramς Phasors and Polarityς Relay Input Sourcesς Relay 
MarginςBlackout Case Study- Introduction to Numeric relays. 

UNIT ς II  Relay Fundamentals   and Characteristics Hours:  9 

Differential Principle- Over currentς Back up Relay- Directional Scheme- Distance Relaysς Impedance, Reactance 
and Mho-Under frequency and Negative sequence Relays- Microprocessor Applications and Substation 
Automationς Zones of Protection. Static relay circuits using analog and digital ICs for over current, differential, 
generator field   loss, under frequency, distance, impedance and reverse power relays. 

UNIT ς III Components Protection Hours: 9 

Generator Capability Curveς Short circuit Calculationsς Ground fault and unbalanced current ProtectionςOver 
excitation  and Abnormal Frequency Protection-Field winding Protectionς Loss of SynchronismςMotor Protection; 
Transformer ProtectionςDifferential ,Inrush and Over Current; Bus zone Protection; Protection of Transmission 
Lines; Relay coordination of a sample system ς Concept of Wide Area Monitoring and Protection. 

UNIT ς IV Design Aspects of Circuit Breakers Hours: 9 

Basic considerations for the design-Arcing Phenomena and Arc Quenching; Properties of Arc and Interruption 
theories- Circuit Breaker RatingςRRRV-Current chopping and Capacitive current breakingςDuties of  Switch 
GearςTesting of Circuit Breakers- Recent Developments in Circuit Breaker Design and its Operation. 

UNIT ς V Circuit Breakers Hours: 9 

Construction and Operating Principles  -Oil Circuit Breakers-Air Blast Circuit Breakers  ς Vacuum Circuit Breakerς
SF6 Circuit Breakers- DC Circuit BreakersςFuse Characteristicsς Operation of HRC and Photovoltaic fuses 

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

Text Books: 

1.   Blackburn J. Lewis, Protective Relaying: Principles and Applications, Third Edition, CRC Press,  New York, 
2006. 
2. B. Ravindranath and N. Chander, Power Systems Protection and Switchgear, John Wiley & Sons (Asia) Pvt Ltd., 
New Edition, 1988. 

Reference Books: 

1.  Stanley H. Horowitz and Arun G. Phadke, Power System Relaying, 2nd Edition, John Wiley & Sons Inc. 1995. 
2.  Donald Reimert, Protective Relaying  for Power Generation  Systems,  Taylor &Francis, New York, 2006. 
3. Sunil S. Rao, Switchgear Protection and Power Systems: Theory, Practice & Solved Problems, Khanna  
Publishers, New Delhi, 2007. 
4. Y.G. Paithankar and S.R.Shide, Fundamentals of Power System Protection, PHI Limited, 2004. 
5. Van C Warrington, Protective RelaysςTheir Theory and Practice, vol. II ,Champ man & Hall Ltd., London, 1969. 
6. T.S. Madhava Rao, Power System ProtectionςStatic Relays, Tata McGraw Hill, New Delhi, 1984. 
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Department : EEE Programme : B.Tech. 

Semester       : SEVENTH Category      : LB 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE127 POWER SYSTEM LAB - - 3 2 60 40 100 

Prerequisite: - 

Objectives: 

¶ To enable the students to acquire knowledge on the programming and simulation of 
power systems using computer packages 
 

Outcome: 

¶ At the end of the course, students will be able to develop computer programs for 
computation of power system components in per units, formulation of the bus 
admittance and impedance matrices, load dispatch, load flow, short circuit and transient 
stability studies. 

 LIST OF EXPERIMENTS 
 

1.  Computation of Power System Components in Per Units. 
2. Formulation of the bus admittance matrix by Direct inspection and 

Singular transformation  method. 
3. Formation of bus impedance matrix by Building algorithm method 
4. Load Flow study by Gaussς Seidel method 
5. Load Flow study by Newtonς Raphson method 
6. Load Flow study by Fast decoupled method. 
7. Symmetrical components for different case studies. 
8. Short circuit studies for symmetrical and unsymmetrical (LL,LG,LLG) 
fault studies. 
9. Numerical Integration of Swing equation. 
10. The Equal-Area Criterion. 
11. Economic/Optimal Load Dispatch. 
12.Load Frequency Control. 

 

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

Semester      : SEVENTH Category      : PR 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE128 PROJECT WORK (PHASE I) - - 3 2 60 40 100 

Prerequisite:  

Objectives: 

¶ To enable the students to work in convenient group of not more than four members in a 
group on a project involving analytical, experimental, design combination of these 
related to one or more areas of Electrical & Electronics Engineering  

Outcome: 
¶ At the end of the course, the students will be able to model and do simulation of any  

research area  and experimentally verify the simulation results in the hardware lab 

 

The objective of the first phase of the project is primarily dedicated to identify the problem to 
be addressed in consultation with the project supervisor, leading subsequently to 
mathematical formulation of the problem after completing an intensive literature survey. 
Once the problem is identified and formulated, the project team would search/examine for 
various methodologies reported in literature for solving the problem and boil down to one 
single approach that is optimal as well as computationally less expensive. After completing 
this procedure, in first phase, preliminary works towards solving the problem would be 
attempted. This phase would include learning software (programming languages/tool boxes) 
and simulation packages (for simulating the circuits) that would help the team to solve the 
problem in the second phase. If the project involves hardware development, it is expected 
that the team would complete the simulation studies of the problem taken up in this phase 
itself. In addition to theoretical/technical conception of the project work, effective 
presentation skills and group dynamics will be tested in the process by a review committee 
composed of the faculty members of the department. In the sequel, the committee members 
will suggest tasks to be accomplished in the next phase.  

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

Websites: 

- 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



71 

 

Department : EEE Programme : B.TECH 

Semester      : SEVENTH Category      : PR 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE129 PROFESSIONAL ETHICS AND 
PRACTICE 

- - 3 1 100 - 100 

Prerequisite:  

Objectives: 

¶ To understand the concepts of ethics and moral 

¶ To understand ethical problems and analyze them  

¶ To learn about the moral dilemmas and framework for solving them 

¶ To learn about the theories of moral development 

¶ To  study various ethical theories and undertake case studies 

Outcome: 

¶ Knowledgeable in ethical and moral principles 

¶ Ability to understand the ethical problems and analyze them 

¶ Knowledge and skills to confront moral issues and dilemmas 

¶ Knowledgeable in major ethical theories 

¶ Ability to apply the ethical theories to resolve moral issues 

 

The course should cover the following topics by way of Seminars, Expert Lectures 
and Assignments. 
Profession ς Morals ς Ethics and Moral ς Professional Ethics ς Ethics and Science.  
Types of Ethics ς Normative Ethics, Meta-Ethics and Applied Ethics.  
Ethical problems and analysis ς Engineering Ethics ς Micro-Ethics, Macro-Ethics .  
Ethical analysis ς Normative Inquiry, Conceptual Inquiry and Factual Inquiry ς Case Study.  
Moral Dilemmas ς definition ς examples of moral dilemmas ς methodology for resolving moral 
dilemmas.  
YƻƘƭōŜǊƎΩǎ ǘƘŜƻǊȅ ƻŦ ƳƻǊŀƭ ŘŜǾŜƭƻǇƳŜƴǘ ς IŜƛƴȊΩǎ ŘƛƭŜƳƳŀ ς GilƭƛƎŀƴΩǎ ǘƘŜƻǊȅ ς Case study.  
Consensus and Controversy ς Authority and Autonomy ς Multiple Motives ς Safety in 
Engineering.  
Ethical Theories ς Virtue Ethics: Aristotle and MacIntyre, Utilitarian Ethics: Act Utilitarian and Rule 
Utilitarian, Duty Ethics and Rights Ethics - Case Study.  
Engineering as Social Experimentation.  

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

Text Books : 

1. Mike W. Martin and Roland Schinzinger, Ethics in Engineering, Tata McGraw-Hill, 2003 

Reference Books: 

1. Charles B. Fleddermann, Engineering Ethics, Pearson Prentice Hall, New Jersey, 2004.  
2. Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, Engineering Ethics ς Concepts and Cases, 
Thompson Wadsworth, A Division of Thomson Learning Inc., United States, 2000.  
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Department : EEE Programme : B.TECH 

Semester      : EIGHTH Category      : LB 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE130 COMPREHENSIVE TEST AND VIVA-
VOCE 

- - 3 1 60 40 100 

Prerequisite:  

Objectives: 
¶ The objective of comprehensive test is to study and understand the subjects on all areas 

of Electrical &Electronics Engineering 

Outcome: 

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

¶ Have the ability to attend any kind of aptitude examination  for future settlement 

¶ Problem solving ability will be gained by the students 

 

The objective of the comprehensive viva-voce is to test the fundamental knowledge of the 
students in the domain of study. The students will be tested on theoretical as well as practical 
knowledge imbibed over the past semesters on the discipline of Electrical and Electronics 
Engineering. The students will be tested on their analytical ability by posing them an intricate 
problem. The reasoning skill sets of the student will be examined by questioning them on system 
modeling, circuit troubleshooting, fault identification, fault classification from study of system 
behavior/characteristics etc. A small presentation may be sought from each student on any 
latest happenings in the field of study. 

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

Websites: 

- 
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Department : EEE Programme : B.TECH 

Semester      : EIGHTH Category      : PR 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE131 PROJECT WORK (PHASE II) - - 9 6 60 40 100 

Prerequisite:  

Objectives: 

¶ The objective of the projects is to enable the students to work in convenient group of 
not more than four members in a group on a project involving analytical, experimental, 
design combination of these related to one or more areas of Electrical& Electronics 
Engineering.  

Outcome: 

¶ At the end of the course, the students will be able to work in any field of Electrical 
&Electronics Engineering with analytical, experimental, design combination of these 
related to one or more areas.  

 

In this phase, the team would solve the problem taken up for study. Hardware development 
would be completed in this phase, and the hardware results will be compared with the 
simulation results completed in the first phase to validate the effectiveness of the developed set 
up. Necessary inferences have to be drawn from the studies carried out and the same should be 
presented before the committee members. If the project involves intensive analytical procedure, 
the analysis has to be completed and suitable comparison to existing methodologies reported in 
literature should be done to validate the correctness as well as effectiveness of the work.  
Rigorous review by the committee will be carried out in the process to ascertain whether the 
work qualifies as a suitable project at the graduate level. Each team is expected to present their 
woǊƪ ŀǘ bŀǘƛƻƴŀƭκLƴǘŜǊƴŀǘƛƻƴŀƭ ŎƻƴŦŜǊŜƴŎŜǎ ƻǊ ŀǘ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǘŜŎƘƴƛŎŀƭ ǎȅƳǇƻǎƛǳƳǎΦ ¢ŜŀƳ ǘƘŀǘ 
has come out with novel contribution will be encouraged to publish their work in any referred 
journals.  
 

Total contact Hours:  Total Tutorials:  Total Practical Classes:  135 Total Hours: 135 

Websites: 

- 
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Department : EEE Programme : B.Tech 

Semester      :  Category      : TA 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EEP01 RENEWABLE ENERGY SOURCES 4 - - 4 40 60 100 

Prerequisite:  

Objectives: 
¶ To make the students learn about the concept of various renewable energy sources and 

instigate knowledge on the production strategies of renewable energy sources. 

Outcome: 

¶ The students will be able to formulate, design and analyze any distribution generation 
system using renewable energy resources like solar, wind, biogas and geothermal power 
generation. 

UNIT ς I  General Hours:  12 

Conventional and non-conventional sources of energy- Energy reserves in  India. Limitations of Conventional 
sources of energy-Energy efficiency-Energy conservation-Dispersed Generation. 

UNIT ς II  Solar Energy and Applications Hours:  12 

Solar radiation-Principles of solar energy collection-Types of collectorςCharacteristics and 
Principles of different types of collectors and their efficiencies, Solar Energy applications-water heaters, air 
heaters, solar cooling; solar drying and power generation -solar tower concept (solar plant) -solar pump. 

UNIT ς III Wind Energy Hours: 12 

Energy from the wind-General theory of wind mills- Types of wind mills-performance of wind machines-wind 
power-efficiency. Merits and Limitations of Wind energy system-Modes of wind power generation. 

UNIT ς IV Ocean & Tidal Energy  Hours: 12 

Ocean and Tidal energy conversion-working principle of OTEC-Anderson closed cycle OTEC System - Application 
of Merits and demerits of ocean energy technologies. Tides- spring tide, neap tide, daily and monthly variation, 
Tidal range, Tidal Power-Types of tidal power plants, single basin& double basin schemes, main requirements in 
tidal power plants, energy storage, prospects of tidal power. 

UNIT ς V Bio-Energy    Hours: 12 

Energy from Bio-mass-Biogas plants various types- Industrial wastes-Municipal waste- Burning plants ςEnergy 
from the Agricultural wastes Applications. 

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

Text Books: 

1.   D .P .Kothari, K .C .Singal,  Rakesh Ranjan, Renewable Energy Sources and Emerging 

Technologies, PHI, 2011. 

Reference Books: 

1.   S.A. Abbasi and N. Abbasi, Renewable Energy Sources and Their Environmental Impact, PHI, 2001. 
2.   S.P. Sukhatme, Solar Energy: (Principles of thermal collection and storageέ, Tata 

Mc Graw Hill Publishers, Fourth Print-February1989. 

3. G.D. Rai, Solar Energy Utilization, Khanna Publishers .Second revised edition, 1984. 

Websites: 

                                      - 
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Department : EEE Programme : B.Tech 

Semester      :  Category      : TB 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EEP02 FUZZY AND NEURAL SYSTEMS 
 

4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To introduce the fundamental concepts of Fuzzy set theory, Fuzzy inference 
mechanisms and defuzzification concepts 

¶ To introduce neural learning types such as supervised learning and unsupervised 
learning 

¶ To solve some design examples for fuzzy and neural based applications 

Outcome: 

¶ The graduates will be knowing the importance of fuzzy sets and fuzzy inference for 
solving practical problems with uncertainity 

¶ They can design fuzzy and neuro systems for real time applications. 

UNIT ς I  Introduction Hours: 12  

Conventional sets verses fuzzy sets ς Basic concepts and definitions. Operation in fuzzy setsς NOT, AND and OR 
operators. Convexity of fuzzy sets-lamda acts on fuzzy sets. Membership functions -typeΩǎ choice and 
membership value assignment methods. 

UNIT ς II  Fuzzy Logic Hours:  12 

Fuzzy relationsςequivalence and  tolerance- Fuzzy if then rulesς types. Rule based modelsς Mamdani and TSK 
models.  Fuzzy to grisp conversionsς  defuzzification types. 

UNIT ς III Neural Networks Hours: 12 

Fuzzy control systemsς Simple and general controllersς  applications-Introduction to neural networkς single and 
multi-input neurons.  Transfer function-network architecture. 

UNIT ς IV Neural Architecture and Algorithm Hours: 12 

Perception architecture-learning ruleςlimitations-linear seperabilityςmultilayer perception- Back propagation 
algorithmς advantages, drawbacks and applications. 

UNIT ς V Applications Hours: 12 

Brief theory of bidirectional associative memories and Adaptive resonance theory-  Neuro-fuzzy systemsς 
Application of neural and fuzzy system to electrical Engineering.  

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

Text Books: 

 

Reference Books: 

1.   Timothy.  J. Rose, Fuzzy logic with Engineering applications, McGraw Hill1999. 
2.   Hagen, Demuth and Beale, Neural Network design, Thompson Learning, 2002. 
3.   John Yen, Reza Langani, Fuzzy logic, Pearson Education, 1999. 

 

Websites: 

               - 
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Department : EEE Programme : B.Tech 
Semester      :  Category      : TA 

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

EEPO3 UTILIZATION OF ELECTRICAL ENERGY 4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To provide students a basic understanding of illumination, type of lighting schemes and 
lamps 

¶ To enable the students to acquire knowledge about different types of heating and 
welding and to understand the working principle of various electrical drives and their 
control 

¶ To enable the students to analyse electric traction and the electrolytic process  

Outcome: 

¶ The graduates will be able to design illumination systems for domestic, commercial and 
industrial environment 

¶ They can design drive systems for DC and AC traction systems 

¶ At the end of the course, the  students will be able to know about the proper utilization 
of electrical energy 

UNIT ς I  Illumination Hours:  12 

Production of lightςDetermination of MHCP and MSCP ς Polar curves of different types of sourcesςRousseau's 
constructionςLighting schemes and calculationsςFactory lightingςFlood lightingς Electric lampsς Gaseous 
discharge ς High pressure and low pressure 

UNIT ς II  Electric Heating And Welding Hours:  12 
Resistance, Inductance and Arc furnacesςConstruction and fields of applicationςLosses in oven and efficiency-
High frequency-Dielectric heatingςCharacteristics of carbon and metallic arc weldingς butt weldingςspot 
welding. 

UNIT ς III Electric Drives and Control  Hours: 12 
Group driveςIndividual driveςselection of motorsςstarting and running characteristicsςRunning characteristics-
Mechanical features of electric motorsςDrives for different industrial applications-Choice of drivesς power 
requirement calculationς power factor improvement. 

UNIT ς IV Electric Traction Hours: 12 
Traction systemςSpeed time characteristicsςSeries and parallel control of D.C motors-Open circuited, shunt and 
bridge transitionsςTractive effort calculationςElectric brakingςTramways and trolleybusςA.C traction and recent 
trend in Metro rails . 

UNIT ς V Electrolytic Processes  Hours: 12 
Electrolysis ς polarization factor ς preparation work for Electro plating ς Tanks and other equipmentsς
Calculation of energy requirementsςMethods of charging and maintenanceςNi- iron and Ni-cadmium batteries-
Components and materialsςCapacity rating of batteries. Energy Auditingς Energy Conservation techniques for 
domestic and industrial applications. 

Total contact Hours: 60 Total Tutorials:  Total Practical Classes:   Total Hours: 60 
Text Books: 
1.   Uppal. S.L, Electric Power, Khanna Publishers, 2002. 

2.   Chakrabarti.A, Soni M. I., Gupta P. V, Textbook on Power System Engineering, Dhanpat Rai 

&Co, 2008. 
Reference Books: 
1.   N.V. Suryanarayanan, Utilization of Electric Power, Wiley Eastern Ltd., 2001. 

2.   G.C. Garg, Utilization of Electric Power and Electric Traction, Khanna Publishers, 2006. 
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Department : EEE Programme : B.Tech 
Semester      :  Category      : TA 

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

EEPO4 POWER QUALITY 4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To study the production of voltages sags, over voltages and harmonics and methods 
of control. 

¶ To study various methods of power quality monitoring. 

 

Outcome: 

¶ At the end of the course , the students will be able to get the knowledge about voltage 
sag ,swell harmonic ,control and diagnostic techniques for various power quality 
problems  

UNIT ς I  Introduction to Power Quality Hours:  12 

Terms and definitions: Overloading - under voltage - over voltage. Concepts of transients - short duration 
variations such as interruption - long duration variation such as sustained interruption. Sags and swells - voltage 
sag - voltage swell - voltage imbalance - voltage fluctuation - power frequency variations. International standards 
of power quality. Computer Business Equipment Manufacturers Associations (CBEMA) curve. 
UNIT ς II  Voltage Sags and Interruptions Hours:  12 
Sources of sags and interruptions - ŜǎǘƛƳŀǘƛƴƎ ǾƻƭǘŀƎŜ ǎŀƎ ǇŜǊŦƻǊƳŀƴŎŜΦ ¢ƘŜǾŜƴƛƴΩǎ ŜǉǳƛǾŀƭŜƴǘ ǎƻǳǊŎŜ - analysis 
and calculation of various faulted condition. Voltage sag due to induction motor starting. Estimation of the sag 
severity - mitigation of voltage sags, active series compensators. Static transfer switches and fast transfer 
switches. 
UNIT ς III Over Voltages Hours: 12 
Sources of over voltages - Capacitor switching ς lightning - ferro resonance. Mitigation of voltage swells - surge 
arresters - low pass filters - power conditioners. Lightning protection ς shielding - line arresters - protection of 
transformers and cables. An introduction to computer analysis tools for transients, PSCAD and EMTP. 
UNIT ς IV Harmonics Hours: 12 
Harmonic sources from commercial and industrial loads, locating harmonic sources. Power system response 
characteristics - Harmonics Vs transients. Effect of harmonics - harmonic distortion - voltage and current 
distortion - harmonic indices - inter harmonics ς resonance. Harmonic distortion evaluation - devices for 
controlling harmonic distortion - passive and active filters. IEEE and IEC standards. 
UNIT ς V Power Quality Monitoring Hours: 12 
Monitoring considerations - monitoring and diagnostic techniques for various power quality problems - modeling 
of power quality (harmonics and voltage sag) problems by mathematical simulation tools - power line disturbance 
analyzer ς quality measurement equipment - spectrum analyzer - flicker meters - disturbance analyzer. 
Applications of expert systems for power quality monitoring.  
Total contact Hours: 60 Total Tutorials:  Total Practical Classes:   Total Hours: 60 
Text Books: 
1. Roger. C. Dugan, Mark. F. McGranagham, Surya Santoso, H.Wayne Beaty, Electrical Power Systems Quality, 

McGraw Hill,2003.(For Chapters1,2,3, 4 and 5) 

Reference Books: 
1. G.T. Heydt, Electric Power Quality, 2nd Edition.(West Lafayette, IN, Stars in a Circle Publications, 1994). (For 

Chapter 1, 2, 3 and 5)  
2.  J. Arrillaga, N.R. Watson, S. Chen, Power System Quality Assessment, (New York: Wiley, 1999). (For Chapters 1, 

2, 3, 4 and 5)  

Websites: 

  - 
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Department : EEE Programme : B.Tech 
Semester      :  Category      : TA 

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

EEP05 FACTS CONTROLLERS 4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To aid the students to study the basics of real and reactive conventional compensators, 
understand the concept of flexible AC transmission systems and the associated problems 
and review the static devices for series and shunt control 

¶ The course offers the study on the operation of controllers for enhancing the 
transmission capability and the operation, control and application of different FACTS 
devices and custom power devices. 

Outcome: 

¶ The graduates can able to formulate, design and analyze any flexible AC transmission 
controller for real and reactive power compensation in modern power system 
operation and control. 

UNIT ς I  Compensators Hours:  12 

Introduction to FACTS controllersς Reactive power control-Reactive power, uncompensated Transmission line, 
reactive power compensationς Principles of conventional reactive power compensators-Synchronous 
condensers, saturated reactor, phase angle regulator and other controllers. 

UNIT ς II  Thyristor Controlled Shunt Compensator   Hours:  12 
Objective of shunt compensationςPrinciple and operating characteristics of Thyristor Controlled Reactor(TCR)ς 
Thyristor Switched Capacitor (TSC)ς Static VAR Compensators (SVC)ςSVC control systemςSVC voltage regulator 
modelςTransfer function and dynamic performance of SVCςTransient stability enhancement and power oscillation 
damping, mitigation of sub- synchronous resonance 
UNIT ς III Thyristor Controlled Series Compensator (TCSC)   Hours: 12 
Series compensationς Principles of operation of TCSCςCapability characteristics of TCSCς Modeling of TCSCς 
TCSC control systemς enhancement of system dampingς mitigation of  sub-synchronous resonance. 

UNIT ς IV Vsc Based Shunt and Series Compensator   Hours: 12 
Static Synchronous Compensator (STATCOM)- Principle of operation- VI Characteristics-Harmonic performance 
ςSteady state modelς SSR mitigation-Static Synchronous Series Compensator(SSSC)-Principle of operation and 
characteristics of SSSCςcontrol range and VA ratingςcapability to provide real power compensationςImmunity 
to sub-synchronous resonance ςcontrol scheme for SSSC. 

UNIT ς V Unified Power Flow Control ler Hours: 12 
Basic operating principlesςconventional transmission control capability of UPFCς Independent Real and reactive 
power flow controlς control scheme for UPFCς Basic control system for P and Q control ς dynamic performance  

Total contact Hours: 60 Total Tutorials:  Total Practical Classes:   Total Hours: 60 
Text Books: 
1.   Narain G. Hingorani and Laszlo Gyugyi, Understanding FACTS concepts and technology of 

Flexible AC transmission systems, Edition2001,IEEE power Engineering society Sponsor, 

IEEE press, 2001. 

2. R. Mohan Mathur and Rajiv K.Varma, Thyristor-Based FACTS Controllers for Electrical Transmission Systems, 
Edition February 2002,IEEEpress-JohnWiley and Sons publications, 2002. 

Reference Books: 

1. Vijay K.Sood, HVDC and FACTS Controller: Application of Static Converters in power Systems, IEEE Power 
Electronics and Power Systems series, Kluwer Academic publishers, Boston, First edition January2004. 

2.   Timothy John Eastham Miller, Reactive power control in Electric Systems, John Wiley and sons, New York, 
1982. 

3.   Yong Hua Song and Allan T Johns, Flexible AC Transmission System (FACTS), IEEE Power Engineering Series-
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IEEE press, 1999. 

4.   K.R.Padiyar, HVDC Power Transmission Systems Technology and System Interactions, New Age International 
(p) Limited, New Delhi, 2003. 

5. Einar V.Larsen,JaunJ. Sanchez-Gasca and Joe H. Chow, Concepts of design of FACTS Controllers to damp 
power swings, IEEE Transaction on PowerSystems,Vol.10,no.2, May1995. 

6.   GyugyiL, Unified Power flow control concept for flexible AC transmission, IEEE Proceedings,  vol. 139, no. 4, 
July 1992. 

Websites: 

  - 
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Department : EEE Programme : B.Tech 
Semester      :  Category      : TA 

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

EEP06 MODERN CONTROL SYSTEMS 3 1 - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To introduce classical controller synthesis techniques like PI control, lead-lag 
compensation and state space analysis of linear dynamic systems 

¶ To make the students able to design controllers using state-feedback control approach 

¶ To teach the students the optimal control using LQR technique 

Outcome: 
¶ At the end of the course, the students will be able to analyze and synthesize controller 

for linear systems in state-space framework. 

UNIT ς I  Introduction To Classical Design Hours:  9 
Introduction   to  compensating  networks  ς  lead,  lag,  lead-lag  compensation  ς  feedback compensation ς P, 
PI, PID controllersς design using Bode plot and root locus techniques. 

UNIT ς II  State Space Analysis Hours:  9 
State space  formulationςstate variableςphase variables and canonical variablesςstate model From differential 
equationςstate transition matrixςstate space representation of discrete time  systems. 

UNIT ς III State Space Design Hours: 9 
Eigen values and Eigen vectors ς Diagonalizationς canonical forms - Controllability and observability ςController 
design by state feedbackςNecessary and sufficient condition for arbitrary poleplacement-
stateregulatorproblem.ObserverDesignςFullorder/ reducedorder observer design. 

UNIT ς IV Stability  Hours: 9 
StabilityconceptsςBIBOAsymptoticstability-stabilitydefinitionsinstatespacedomainςStability theorems on local 
and global stabilityςLyapunov stability analysis- Krasovskii Method. 

UNIT ς V Optimal Control Hours: 9 
Linear quadratic optimal regulator (LQR) problem formulationςoptimal regulator design by parameter 
adjustment (Lyapunov method) ς optimal regulator design by Continuous ς time Algebraic Riccatti Equation 
(CARE)ς  optimal controller design using LQG framework. 

Total contact Hours: 45 Total Tutorials: 15 Total Practical Classes:   Total Hours: 60 
Text Books: 
1.   K.Ogata, Modern Control Engineering, 3rdedition, Prentice Hall of India Pvt. Ltd., New Delhi, 2000. 

2.   J. Nagrath and M. Gopal, Control Systems Engineering, 4thedition, New Age International Pvt Limited, New 
Delhi, 2006. 

Reference Books: 
1.   Biswa Nath Datta, Numerical Methods for Linear Control Systems, Elsevier, 2005 

2.   M. Gopal, Digital Control and State Variable Methods, Tata Mc-Graw Hill, New Delhi, 2003. 
Websites: 

  - 
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Department : EEE Programme : B.Tech 
Semester      :  Category      : TA 

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

EEP07 ELECTRICAL SAFETY AND QUALITY 
MANAGEMENT 

4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To introduce IE rules and its significance, electrical safety in residential, commercial and 
industrial installations 

¶ To enable the students to know about the electrical safety in during installation, testing 
and commissioning, operation and maintenance 

¶ To enable the students to know more about the quality management 

Outcome: 

¶ The graduates will be knowing the electrical safety aspects for the safe working 
environments and can maintain the quality of the power supply for the industrial 
requirements. 

UNIT ς I  Review of IE Rules and Acts and Their Significance Hours:  12 

Objective and scopeς ground clearances and section clearancesς standards on electrical safety- safe limits of 
current, voltageςearthing of system neutral ςRules regarding first aid and fire fighting facility. 

UNIT ς II  Electrical Safety in Residential, Commercial and 
Agricultural Installations                                                          

Hours:  12 

Wiring and fittingςDomestic appliancesς water tap giving shockςshock from wet wallςfan Firing shockςmulti-
storied buildingςTemporary installationsςAgricultural  pump installation ς DoΩs and DonΩts for safety in the use 
of domestic electrical appliances. 

UNIT ς III Safety During Installation, Testing and Commissioning, 
Operation and Maintenance 

Hours: 12 

Preliminary preparationsςsafe sequenceςrisk of plant and equipmentςsafety documentationςfield quality and    
safety  - personal  protective equipment ς  safety clearance notice ς safety precautions ς safe guards for 
operatorsς safety. 

UNIT ς IV Electrical Safety in Hazardous Areas Hours: 12 

Hazardous zonesςclass0,1 and 2ς spark, flashovers and corona discharge and functional requirementsς 
Specifications of electrical plants, equipments for hazardous locationsς Classification of equipment enclosure for 
various hazardous gases and vapoursς classification of equipment/enclosure for hazardous locations. 

UNIT ς V Quality Management Hours: 12 

Total quality control and managementςImportance of high load factorς Disadvantages of low power factor ς
Causes of low P.F.ς power factor improvementς equipmentsς Importance of P.F. improvement. 

Total contact Hours: 60 Total Tutorials:  Total Practical Classes:   Total Hours: 60 
Text Books: 

 
Reference Books: 
1.   S. Rao, Prof. H.L. Saluja, Electrical Safety, Fire Safety Engineering and Safety Management, Khanna 
Publishers, New Delhi, 1988. 

2.   Pradeep Chaturvedi, Energy Management Policy, Planning and Utilization, Concept Publishing 
Company, New Delhi, 1997. 

3.  Nagrath.I.J. and Kothari. D.P., Power System Engineering, Tata McGraw Hill Publishing company Ltd., New 
Delhi, 1998. 
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Department : EEE Programme : B.Tech 
Semester      :  Category      : TA 

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

EEP08 SPECIAL ELECTRICAL MACHINES 4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To explore the students to the construction, principle of operation and performance of 
special electrical machines as an extension to the study of basic electrical machines 

¶ To impart knowledge on constructions, working and performance of fractional HP 
machines, switched reluctance motor, PMSM, PMBL DC motors and stepper motors. 

Outcome: 

¶ The students can design and analyze any modern drive system using special machines 
like stepper motor, switched reluctance motor, synchronous reluctance motor, BLDC or 
PM synchronous motor. 

UNIT ς I Single Phase Machines Hours:  12 
Principle and construction of split phase motors - Shaded Pole motor - Repulsion motor ς Universal motor ς 
unexcited synchronous single phase motor ς Reluctance and Hysteresis motor ς AC DC Servo motor ς Linear 
Induction Motor ς Applications. 
UNIT ς II Stepper Motors Hours:  12 

Constructional features-principle of operation-Types of motorsς Modes of operationςDrive system   and circuit 
control   of Stepper motor ςStatic and   Dynamic Characteristics   and Applications. 

UNIT ς III Switched Reluctance Motors Hours: 12 

Constructional details-principles of operation- Static and dynamics Torque productionςdrive circuitsςCurrent 
regulationςTorque speed characteristicsς Speed and torque controlς Static observers for rotor position sensingς 
volt- ampere requirementsς Applications. 

UNIT ς IV Permanent Magnet Brush LessDC Motors   Hours: 12 

Commutation in DC motorsς Difference between mechanical and electronic commutatorsς  Principle of 
operation- Construction andςdrive circuitsςTorque and emf equationς Torque and Speed characteristicsς 
sensors and sensor less systemsς controllers and applications. 

UNIT ς V Permanent Magnet Synchronous Motors   Hours: 12 

Principles of operationςConstructional featuresς Phasor diagramςtorque speed characteristics ςtorque and emf 
equationsςvector controllers- applications. Doubly Fed Induction GeneratorςPrinciple ς construction, 
characteristics and applications. 

Total contact Hours: 60 Total Tutorials:  Total Practical Classes:   Total Hours: 60 
Text Books: 

1. P.P. Acarnley, Stepping Motors, A Guide to Modern theory and practice, Peter Peregrines, London, 2002. 

2. Venkataratnam  K, Special Electrical Machines, Universities Press, Hyderabad,3
rd

 Edition 2009. 

Reference Books: 

1. A. Hughes, Electric Motors and Drives, Affiliated East-West Press Pvt., Ltd., 2007 

2.R.Krishnan, Electric Motor Drives Modeling, Analysis, and Control, Prentice Hall of India 

PvtLtd, 2003. 

3. R.K.Rajput, Electrical Machines, Laxmi Publications, New Delhi, 2009 

4.T.J.E.Miller, Brushless Permanent Magnet and Reluctance Motor Drives, Clarendon Press, Oxford, 1988 

5. K.Dhayalini, Special Electrical Machines, Anuradha Publications 2007. 
Websites: 

  - 
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Department : EEE Programme : B.Tech 
Semester      :  Category      : TB 

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

EEP09 DIGITAL SYSTEM DESIGN USING 
VHDL 

4 - - 4 40 60 100 

Prerequisite: - 

Objectives: 

¶ To enable the students to design digital systems using VHDL and various programmable 
logic devices, CAD tools, simulation aspects and chip configuration 

¶  The students will be taught with various VHDL concepts and programming and design 
steps for combinational circuits using VHDL 

¶ To enable the students to design both synchronous and asynchronous sequential circuits 

Outcome: 
¶ The graduates will be able to design and analyze digital systems using VHDL for 

practical applications. 

UNIT ς I Implementation Technology    Hours:  12 
Programmable logic devices- PLA, PAL, CPLD and FPGAς Custom chipsςCAD Toolsς design entry, synthesis, 
functional simulation, physical design, timing simulation, and chip configuration. 

UNIT ς II  VHDL Concepts   Hours:  12 
VHDL Terms ς Behavioral  Modelingς  Sequential  Processing ς  process  statement-  signal Variable assignment, 
sequential statements, and concurrent assignment problem ς  Data Types. 

UNIT ς III VHDL Programming Hours: 12 
Subprograms and Packages ς  Predefined Attributes ς Configurations ς VHDL Synthesis ς constraints and 
attributes. 

UNIT ς IV Combinational Circuit Design Hours: 12 
MultiplexersςDecodersςEncodersςCode ConvertersςArithmetic Comparison Circuitsς VHDL for Combinational  
Circuitsς Flip Flopsς Registers ς Counters ς Simple Processor. 

UNIT ς V Sequential Circuits   Hours: 12 

Synchronous Sequential Circuitsς Design steps-state assignment problem- Finite state machines using CAD tools. 
Asynchronous Sequential Circuitsςsynchronous behavior, analysis, synthesis, concept of stable and unstable 
states, hazards and design exampleς Vending machine controller 

Total contact Hours: 60 Total Tutorials:  Total Practical Classes:   Total Hours: 60 
Text Books: 
1.   Stephen Brown I Zvonko Vranesic, Fundamentals of Digital Logic Design with VHDL, Tata McGraw Hill, 
Second Edition, 2007 

2.   Douglas L.Perry, VHDL Programming by Example, Tata McGraw Hill Fourth Edition, 2002. 

 
Reference Books: 
1.   Charles H. Roth,Jr, Digital Systems Design Using VHDL,Thomson Learning, 2007 

2.   Ben Cohen, VHDL Coding Styles and Methodologies, Springer, 2ndEdition , 2005 

3.   Stainley Mazor, Patricia Langstraat, A Guide to VHDL, Springer, 2ndEdition , 2007 
Websites: 

  - 
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Department : EEE Programme : B.Tech 

Semester      :  Category      : TA 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EEP10 HIGH VOLTAGE ENGINEERING 4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To enable an engineering student to understand the concept to of insulation 
coordination between various electrical equipments in installation 

¶ The course describes the various methods of generating high voltages and currents and 
various techniques of measuring high voltages and currents 

¶ It details the study on break down phenomena in solid, liquid and gaseous dielectrics 
and explores the various test techniques and standards to test electrical equipments. 

Outcome: 
¶ At the end of the course, the students will be able to conduct various high voltage tests 

for different electrical equipments. 

UNIT ς I Over Voltages and Insulation Coordination   Hours:  12 

Causes of over voltages-lightning and switching over voltages- protection against over voltages-principles of 
insulation coordination. 

UNIT ς II  Generation of High Voltages and High Currents Hours:  12 

Generation of high AC voltages- cascaded transformers-Generation of high DC voltages- Rectifier and Voltage 
doubler circuits, Cockroft Walton voltage multiplier circuit and its Qualitative analysis-Generation of impulse 
and switching surges ςMarx circuit-generation of high impulse current. Tripping and control of impulse 
generators. 

UNIT ς III Measurement of High Voltages and High Currents Hours: 12 

Measurement of AC,DC impulse and switching surges using sphere gaps, peak voltmeters, potential dividers and 
high speed CRO, op to Electronics method; Fiber optic method; 

UNIT ς IV Electrical Breakdown in Gases, Solids and Liquids  Hours: 12 

Ionization processes- Town send &Streamer theory-the sparking voltage-Paschen's law-Time lag for break down 
ςBreak down in non-uniform fields and corona discharges- Conduction and breakdown in pure and commercial 
liquids and  solids dielectrics. 

UNIT ς V High  Voltage Testing Practice    Hours: 12 

Indian Standards/ IEC specification for testing, correction factor-high voltage testing of power Apparatus- 
Insulators, Bushings, Isolators, Circuit Breakers, Cables, Transformers and Surge  Diverters. 

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

Text Books: 

1.   M.S. Naidu and N. Kamaraju, High voltage Engineering, Third Edition, Tata McGraw Hill Publishing Company, 
New Delhi, 2003. 

Reference Books: 

1.   E. Kuffel and W.S. Zaengel, High voltage Engineering Fundamentals, Pergamon Press, 

Oxford, London, 2000. 

2.   Allan Green Wood, Electrical Transients In power systems, Wiley Inter Science, New York, 1971. 

3.   Dieterkind, An Introduction to High voltage Experimental Techniques, Wiley Eastern 

Limited, New Delhi. 1978. 

4.   T.J.B  Gallagher and  A.J. Pearmain, High  Voltage Measurement  Testing and  Design,  John 

Wiley and sons, New York, 1982. 
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Department : EEE Programme : B.Tech 
Semester      :  Category      : TA 

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

EEP11 POWER SYSTEM ECONOMICS 4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To make the students explore the structure of electrical tariff and the impact of 
depreciation on the power components 

¶ To make them learn the fundamentals of minimizing the cost of generation sources to 
meet the power system load are discussed with the aid of computational methods. 

Outcome: 
¶ The graduates will be able to do economic dispatch and optimal power flow for practical 

power system test data. 

UNIT ς I  Economic Considerations   Hours:  12 

Cost of electrical energy ς Expressions for cost of electrical energyςCapital-interestς Depreciation- Different 
methods- Factors affecting cost of operation- Number and size of generating units- Importance of high load 
factor- Importance of power factor improvement- Most economical power factor- Meeting the KW demand on 
power stations- Power system tariffs ς Regions and structure of Indian Power System. 

UNIT ς II  Economicdispatch   Hours:  12 

Modeling of Cost Rate Curves ς Economic Dispatch Calculation - Losses neglected, with generator Real and 
Reactive power limits;Losses included- Losses of economy in incremental cost data - Problems - Generator 
Capability Curve ς Effect of Ramping   rates ς Prohibited Operating Zones- Automatic Load dispatch in Power 
Systems. 

UNIT ς III Economic Operation Hours: 12 
General loss formula- Evolution of incremental transmission loss rate- Method of calculation of loss 
coefficientsς Systematic development of transmission loss formula- Transmission loss as a function of plant 
generationς Participation Factor- Non ς Smooth Fuel Functions (Quadratic, Valve point loading, CCCP, Multiple 
Fuel) ς Problems-Introduction to Artificial Intelligence Techniques for solving ELD problems. 

UNIT ς IV Economic Control   Hours: 12 

Inter connected   operation -   Economic   operation of   hydro thermal power   plants -   Gradient approachς
NewtonΩs method-Modeling and solution approach to short term and long term Hydro-Thermal scheduling 
problem using Dynamic Programming. 

UNIT ς V Optimal Power Flow And Fundamentals Of Markets    Hours: 12 

Problem formulation - Cost minimization - Loss minimization - Solution using NLP and successive LP methodsς
Constraints-DC and AC OPF (Real and Reactive Power Dispatch)ςFundamentals of MarketsςEfficiency and 
Equilibrium-Modeling of consumers and producers bidsς Global welfareςDead Loss. 

Total contact Hours: 60 Total Tutorials:  Total Practical Classes:   Total Hours: 60 
Text Books: 

1. Allen J Wood and BF Wollen berg, Power Generation, Operation and Control, John Wiley & Sons, New York, 
2010. 
2. Hadi Saadat, Power System Analysis, Second Edition, Tata McGraw Hill Publishers, 2007. 

 
Reference Books: 

1. Steven Stoft, Power System Economics, John Wiley &Sons, 2000. 

2. Daniel  S. Kirschen and Goran Strbac, Power System Economics, John Wiley &Sons, Ltd, 

    2004. 
Websites: 
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Department : EEE Programme : B.Tech 
Semester      :  Category      : TB 

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

EEP12 DIGITAL CONTROL SYSTEM 4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To introduce the students about the methods to obtain pulse transfer function, various 
analyses of digital control systems using frequency domain method and state space 
method 

¶ It aims to teach different methods of analysis of stability of digital control system 

Outcome: 
¶ At the end of the course, an engineering graduate will be able to formulate, design and 

analyze digital control system for real world application. 

UNIT ς I  Introduction  Hours:  12 
Introduction to discrete time control system-Pulse transfer functionςgeneral procedures for Obtaining pulse 
transfer functions- z domain equivalent to s-domainς correlation  between time response and root location in 
the z planeςeffect of pole zero configuration in z planeςtransient response of sampled data systemsς steady 
state error. 

UNIT ς II  State Variable Technique Hours:  12 
State equations of discrete time systemsςsolution of state equation-state transition matrix, its Properties ςstate 
space realization and state diagramςpulse transfer function from state equation -characteristic equation-Eigen 
values -Eigenvectors. Similarity transformationς transformation into various canonical forms. 

UNIT ς III Controllability, Observability And Stability Hours: 12 
Controllability  and observability of linear Time Invariant (LTI) discrete data systemsςtests for controlability and 
observability-relationship between controllability, observability and pulse   Transfer functions Stability of LTI 
discrete time systems-JurȅΩǎ stability testsς Schur-Cohnst ability test- LyapunoǾΩǎ ǎǘability analysis. 

UNIT ς IV Controller  Design (Classical Approach)   Hours: 12 
Transform of digital control systemsςdesign specificationsςbilinear transformation and design Procedure on the 
-planeςLead, Lag and Lead-Lag compensators-Digital PID controller. 

UNIT ς V Controller Design (State Space Approach)   Hours: 12 

State feedback-Design via pole placementςobserver based state feedbackςfull and reduced order observers. 
Optimal state estimationς Kalman filter -Introduction to digital redesign. 

Total contact Hours: 60 Total Tutorials:  Total Practical Classes:   Total Hours: 60 
Text Books: 
1.   K. Ogata, Discrete time control systems, 2nd Edition, Pearson Edu., 2003. 

2.  Gene F.  Franklin,   J.  David   Powell,   Michael L. Work man, Digital Control of Dynamic systems, 3rd Edition, 
Pearson Edu., 2002. 

Reference Books: 
1.   M. Gopal, Digital Control and state variable methods, Tata McGraw hill, New Delhi, 2003. 

2.   Benjamin C. Kuo, Digital Control systems,2nd Edition, Oxford University, 1997. 
Websites: 

  - 
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Department : EEE Programme : B.Tech 
Semester      :  Category      : TA 

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

EEP13 EMBEDDED SYSTEM DESIGN 4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To introduce various hardware and software concepts used to build embedded 
applications 

¶ To introduce the various building blocks of embedded systems and its features outline 
the selection of a processor and memory organization concepts 

¶ To make the students learn the bus organization, bus protocol and use of standard 
expandable buses, different types of data transfer using interrupts and DMA and 
concepts of real time operating systems, development and debugging tools. 

Outcome: 
¶ The graduates will be able to formulate design and analyze any embedded system for 

real time applications. 

UNIT ς I  Introduction To Embedded System    Hours:  12 
Introduction to functional building blocks of embedded systemsςRegister, memory devices, ports, timer, 
interrupt controllers using circuit block diagram re presentation for each categories. 

UNIT ς II  Processor And Memory Organization    Hours:  12 
Structural units in a processor-selection of processor & memory devices-shared memory; DMA- 

Interfacing processor,  memory and I/O units; memory managementςCache mapping techniques, dynamical 
location-Fragmentation. 

UNIT ς III Devices & Buses For Devices   Network    Hours: 12 

I/O devices-timer &counting devices- serial communication using I
2
C, CAN, USB buses- Parallel communication 

using ISA, PCI ,PCI/X buses, arm bus- interfacing with devices/ports, device drivers in a systemς Serial port & 
parallel port. 

UNIT ς IV I/O Programming Schedule Mechanism    Hours: 12 
Intel I/O instructionςTransfer rate, latency; interrupt driven I/O- Non-maskable interrupts- Software interrupts, 
writing interrupt service routine in C &assembly languages-preventing interrupt overrun- disability interrupts- 
SchedulingςThread states, pen ding threads, contexts witching, round robin scheduling, priority-  based 
scheduling, assigning priorities, deadlock, watch dog timers. 

UNIT ς V Real Time Operating System (RTOS) Hours: 12 
Introduction to basic concepts of RTOS, Basics of real time &embedded system operating systems, RTOSς
Interrupt handling, task scheduling; embedded system design issues in system development processςAction 
plan, use of target system, emulator, use of software tools. 

Total contact Hours: 60 Total Tutorials:  Total Practical Classes:   Total Hours: 60 
Text Books: 
1.   Raj kamal, Embedded SystemςArchitecture, Programming and Design, Tata McGraw Hill, 2003. 

2.   Daniel W. Lewis, Fundamentals of Embedded Software, Prentice Hall of India, 2004. 

3.   Shibu .K, Introduction to Embedded Systems, Tata McGraw Hill, 2009. 
Reference Books: 

1.   David E. Simon, An Embedded Software Primer, Pearson Education, 2004. 
2.   Frank Vahid, Embedded System DesignςA Unified Hardware & Software Introduction, John Wiley, 2002. 

3.   Sriram V. Iyer, Pankaj Gupte, Embedded Real Time Systems Programming, Tata McGraw Hill,  2004. 

4.   Steve Heath, Embedded System Design, 2nd Edition, Elsevier, 2003. 
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Department : EEE Programme : B.Tech 
Semester      :  Category      : TA 

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

EEP14 HVDC TRANSMISSION 4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To introduce HVDC transmission systems and the features of HVDC and EHVAC systems 

¶ To offer a study on power converters which are the building blocks of the HVDC systems 

¶ The course also discusses HVDC faults and protection, reactive  power management and 
elimination of harmonics 

Outcome: 

¶ The graduates will be able to design and analyze high voltage DC transmission system 
for power transmission requirements and can design converter system for the HVDC 
links. 

UNIT ς I  Introduction To High Voltaget Ransmission Systems     Hours:  12 
Introduction-Historical sketch-Comparison between AC and DC transmission-kinds of DC links ς Planning and 
modern. 

UNIT ς II  Hvdc Converters     Hours:  12 
Three phase bridge converter-Simplified analysis, wave forms with and without overlap-Current And voltage 
relations- Input power factor- principles of controlςControl characteristicsς Constant ignition angle controlς 
Constant current and extinction angle control-HVDC  converters ς twelve -higher pulse operation-introduction to 
modern converters 

UNIT ς III HVDC Faults And Protection    Hours: 12 
Converter faults , commutation failure, axis fire ςDisturbance caused by over current and over Voltage ς
Protection against over current and over voltageςSurge arrestors smoothing reactorsς Corona effects of DC line ς 
Transient over voltages for DC lineς Protection of DC links. 

UNIT ς IV Reactive Power And Harmonics In Hvdc    Hours: 12 
Sources of reactive power-static VAR systemςReactive power control during transientsς eneration of harmonicsς
Types and design of various AC filters, DC filtersςinterference- telephone-RI noise. 

UNIT ς V Multi  Terminal  Hvdc Systems      Hours: 12 
Types of MTDC systemςComparison of  seriesand parallel MTDC systemςHVDC insulationςDC line insulators ς DC 
breakers ς Characteristics and types of DC  breakers. 

Total contact Hours: 60 Total Tutorials:  Total Practical Classes:   Total Hours: 60 
Text Books: 
1.   K.R.Padiyar, HVDC Power Transmission Systems Technology and System Interactions, 

New Age International (p) Limited, New Delhi, 2003. 

2.   Edward Wilson Kimbark, Direct Current Transmission, Wiley Inter science, Vol. I, New York,  1971. 
Reference Books: 
1.   Vijay K. Sood, HVDC and FACTS Controller: Application of Static Converters in Power Systems, IEEE Power 
Electronic sand Power Systems series, Kluwer Academic publishers, Boston,  First edition January2004. 

2.   C.Adamson  and N.G. Hingorani, High voltage DC power Transmission, Garraway Limited, England, 1960. 

3.   Mohan, Undeland and Robbins, Power Electronics Converters, Applications and Design, 

John Wiley & Son, Inc.,2003. 

4.   J. Arrialga, HVDC Transmission, Peter Peregrinus Ltd. ,London, 1983. 
 
 
 
 
 



89 

 

Department : EEE Programme : B.Tech 
Semester      :  Category      : TA 

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

EEP15 POWER SYSTEM  RESTRUCTURING AND 
DEREGULATION 

4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To explore the students with the structure of electrical tariff and the impact of 
depreciation on the power components 

¶ To introduce the architecture of power markets and discusses the technical challenges 
such as TTC and congestion management in the restructured power market 

¶ To teach the fundamentals of minimizing the cost of generation sources to meet the 
power system load and a detail study on the current scenario of the Indian power market. 

Outcome: 
¶ The graduates will be able to solve the issues available in restructured power system 

and can address the problems in deregulated power market. 

UNIT ς I  Fundamentals Of Power Markets     Hours:  12 

Fundamental sand structure of Restructured Power MarketςWheelingςMarket Power- Power exchange and 
pool markets-Independent System Operator (ISO)ςcomponents- role of ISO- Operating Experiences of 
Restructured Electricity Markets in various Countries (UK ,Australia, Europe, US, Asia). 

UNIT ς II Transmission Challenges                                                                        Hours:  12 
Transmission expansion in the New EnvironmentςIntroductionςRole of transmission planningςTransmission  
CapacityςTotal Transfer Capability (TTC) ς  Computational procedure - MarginsςAvailable transfer capability 
(ATC)ςPrinciplesςConstraints-Methods to compute ATC. 
UNIT ς III Congestion Management And Ancillary Services   Hours: 12 

Concept of Congestion ManagementςMethod store lieve the congestion-Inter and Intra zonal Congestion 
ManagementςGeneration Rescheduling ς Locational Marginal PricingςFinancial Transmission Right-Ancillary 
Services. 

UNIT ς IV Transmission Pricing     Hours: 12 

Transmission pricing methods  -Postage stamp-Contract path-MW-mileς  MVA mileς Distribution Factor 
methodςTracing method- Short run marginal cost (SRMC)ςGenerator Ramping and Opportunity Costs 

UNIT ς V Indian Power Market   Hours: 12 

Current Scenarioς RegionsςSalient features of Indian Electricity Act2003ςRegulatory and Policy development in 
Indian power SectorςAvailability based tariffςNecessityςWorking Mechanismς Unscheduled Interchange Rateς 
Operation of Indian Power Exchange. 

Total contact Hours: 60 Total Tutorials:  Total Practical Classes:   Total Hours: 60 
Text Books: 

 
Reference Books: 

1. M.Shahidehpour and M. Alomoush, Restructuring Electrical Power Systems, Marcel Decker Inc., 2001. 

2. M.Shahidehpour,H.YaminandZ.Li, Market Operations in Electric Power Systems, John Wiley & Sons,Inc., 2002. 

3. Kankar Bhattacharya ,Math H.J. Bollen and Jaap E. Daalder, Operation of Restructured Power 

Systems, Kluwer Academic Publishers, 2001. 

4. L. L. Lai, Power system Restructuring and Regulation, John Wiley sons, 2001. 

5. Scholarly Transaction Papers, Utility and Power Exchange web sites. 
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Department : EEE Programme : B.Tech 
Semester      :  Category      : TA 

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

EEP16 POWER SYSTEM STABILITY 4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To give the students basic knowledge about the dynamic mechanisms behind angle and 
voltage stability problems in electric power systems, including physical phenomena and 
modeling issues 

¶ To make the students able to analyze and understand the electromagnetic and 
electromechanical phenomena taking place around the synchronous generator 

Outcome: 
¶ The graduates will be able to analyze the stability of practical power system networks and 

can design power system stabilizer for the existing networks. 

UNIT ς I  Introduction Hours:  12 
Power system stability considerations ς definitions-classification of stability - rotor angle and voltage stability - 
synchronous machine representation ς classical model ς load modeling concepts - modeling of excitation systems 
- modeling of prime movers -Mathematical Description of a Synchronous Machine- Basic equations of a 
synchronous machine  - dq0 Transformation - per unit representation - equivalent circuits for direct and 
quadrature axes. Equations of motion - Swing Equation, H - constant calculation -Representation in system studies 
UNIT ς II  Voltage Stability Hours:  12 
Definition-Power system stability classification- Physical phenomenon of Voltage collapse-Description-Time scales-
Reactive power-system changes and Voltage collapse-maintaining variable voltage levels. Transmission System 
Aspects 
UNIT ς III Transmission System Stability Hours: 12 
Single load infinite bus system-Maximum deliverable power-Lossless transmission-Maximum power-Power 
voltage relationships-Generator reactive power requirement-Instability mechanism. Effect of compensation:-Line 
series compensation-Shunt compensation-Static VAR compensator-VQ curves-Effect of adjustable transformer 
ratio. 
 

UNIT ς IV Generation Stability  Hours: 12 
Synchronous machine theory-Physical description-Mathematical description-dq0 transformation-Motion 
dynamics. Frequency and voltage controllers-Frequency control-automatic voltage regulators-Limiting devices 
affecting voltage stability-Over excitation limiters-Description-field current-Armature current limiters-Capability 
curves. 
UNIT ς V Load Aspects And Power System  Stabilizer Hours: 12 
Voltage dependence of loads - Load characteristics-Exponential load-Polynomial load.Saddle node bifurcation-
Simple power system example (Static and Dynamic). Static voltage stability methods- Continuation power flow 
methods-P-V analysis - Modal analysis - Simple power system example - State matrix including PSS -Small Signal 
Stability of Multi Machine Systems Special Techniques for analysis of very large systems - Analysis of Essentially 
Spontaneous oscillations in Power Systems (AESOPS) algorithms - Modified Arnoldi Method (MAM). 
Total contact Hours: 60 Total Tutorials:  Total Practical Classes:   Total Hours: 60 
Text Books: 
1.VanCutsen T and Vournas C, Voltage Stability of Electric Power Systems, Kluwer Academic Publishers, 1998. 
2.Taylor C W, Power System Voltage Stability, McGraw Hill,Inc.,1994. 
Reference Books: 
1. Kundur P , Power System Stability and Control, McGraw Hill, Inc.,1995 
2. Ramanujam R, Power System Dynamics-Analysis & Simulation, PHI learning Private Limited. 
3. Sauer P W &Pai M A, Power System Dynamics and Stability, Pearson, 2003. 
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Department : EEE Programme : B.Tech 
Semester      :  Category      : TA 

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

EEP17 SMARTGRID 4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ The course aims students to study about smart grid technologies, different smart meters 
and advanced metering infrastructure 

¶ To make the students familiarize with power quality management and communication 
protocols for the smart grid applications 

Outcome: 
¶ The graduates will be able to formulate, design and analyze the issues in the 

implementation of smart grid system. 

UNIT ς I  Introduction To Smart Grid Hours:  12 

Evolution of Electric GridςNeed for smart gridς Difference between conventional & smart grid ς Overview of 
enabling technologiesςInternational experience in smart grid deployment effortsςSmart grid road map for 
INDIAς smart grid architecture 

UNIT ς II  Wide Area Monitoring System   Hours:  12 

Fundamentals of synchro phasor technology  ς concept and benefits of wide area monitoring systemςStructure 
and functions of Phasor Measuring Unit (PMU) and Phasor Data Concentrator (PDC)ςRoad Map for synchro 
phasor applications (NAPSI)ςOperational experience and Blackout analysis using PMU 

UNIT ς III Smart Meters        Hours: 12 

Features and functions of smart metersς Functional specificationςcategory of smart metersς AMR and AMI 
drivers and benefitsς AMI protocolς Demand Side Integration-Peak load, Outage and Power Quality 
management 

UNIT ς IV Information And Communication Technology Hours: 12 

Overview of smart grid communication systemς Modulation and Demodulation techniques- Radio 
communicationςMobile communicationςPower line communicationς Optical fibre communication ς 
Communication protocol for smart grid 

UNIT ς V Smart Grid Applications   Hours: 12 

Overview and concept of renewable integration ς role of protective relaying in smart gridς House Area 
Networkς Advanced Energy Storage Technology - Flow batteryς Fuel cellςSMESςSuper capacitorsςPlugςin 
Hybrid electric Vehiclesς Cyber Security requirementsςSmart grid information model 

Total contact Hours: 60 Total Tutorials:  Total Practical Classes:   Total Hours: 60 
Text Books: 

1. Janaka Ekanayake, Kithsiri Liyanage, Jianzhong Wu, Akihiko Yokoyama, Nick Jenkins, Smart Grid 
Technology  and Applications, John Wiley & Sons Publication, 2012. 

2.   Smart Grid Primer, Published by Power Grid Corporation of India Limited, September 2013. 
Reference Books: 

1.   Fereidoon. P. Sioshansi, Smart  grid    ς    integrating    renewable,    distributed    and    efficient    energy 
Academic Press, 2011. 

2.   Stuart Borlase, Smart Grids: Infrastructure, Technology and Solutions, CRC Press Publication, 2013. 

 
Websites: 

  - 

  



92 

 

 
 
 

Department : EEE Programme : B.Tech 
Semester      :  Category      : TA 

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

EEP18 ADVANCED INSULATION SYSTEMS 4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To give basic knowledge about the insulation materials and breakdown of those materials 
at power frequency and by harmonics 

¶ To make the students gain wide knowledge about nano composites and its breakdown 
characteristics 

Outcome: 

¶ At the end of this course, Students will be able to understand the importance of 
insulation systems in the electric field and its electrical breakdown under various 
circumstances.  

UNIT ς I  Solid Insulating Systems And Breakdown At Power 
Frequency      

Hours:  12 

Types of Solid insulating materials ςBreakdown of Solid dielectrics: Intrinsic, electromechanical, Thermal 
breakdown ς Breakdown due to treeing and tracking ς Partial discharges in solids ς Importance of adding fillers ς 
Electrical properties of solid insulating materials with micro fillers, Breakdown under various electric field 
configurations. 
UNIT ς II  Breakdown Of Solid Insulating Materials Caused By 

Harmonics      
Hours:  12 

The voltage waveforms affecting winding insulation ς Factors affect motors fed by Adjustable Speed Drives (ASD): 
Effect of voltage amplitude, PD erosion, polarity, rise time, pulse repetition frequency, duty cycle, PD inception 
voltage ς Breakdown at high frequency high voltages and harmonics ς Effect of space charges.  
UNIT ς III Condition Monitoring Of Electrical Equipment    Hours: 12 
Introduction to  condition monitoring ς Importance ς Insulation reliability ς Fault detection methods ς Electrical 
aging of Insulation in Electrical machines and transformers ς Electrical Analysis only ς Partial Discharge monitoring 
ς Life cycle ς asset management 
UNIT ς IV Introduction To Nano-Composites    Hours: 12 
Principle of Nano dielectrics ς Processing of  Nano Composites ς chemistry and Physics of Interface region ς 3 Core 
Model ς Electrical Properties ς Properties of Interface ς Applications 
UNIT ς V Breakdown Of Nano-Composites    Hours: 12 
Breakdown on nano-composites: Understanding of dielectric breakdown of polymer with various metal oxide 
nano fillers ς effect of size, coatings ς diagnostic methods ς Effect of space charge ς Partial Discharge Resistance 
to treeing. 
Total contact Hours: 60 Total Tutorials:  Total Practical Classes:   Total Hours: 60 
Text Books: 
1. M.S. Naidu and V. Kamaraju, High Voltage Engineering, Fifth Edition, Tata McGraw Hill, India, 2013 
2. R.E. James & Q. Su, Condition Assessment of High Voltage Insulation in Power System Equipment, IET 

publications, 2008 
3. D. Fabiani, Accelerated degradation of ac-motor winding insulation due to voltage wave forms generated by 

adjustable speed drives, PhD thesis, Univ. Bologna, Italy, published by Gedit, Bologna, Italy, 2003. 

 
Reference Books: 
1. N.H.Malik , A. A. Al-A rainy and M. I. Qureshi, Electrical Insulation in Power Systems, Marcel Dekker, New York, 
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1998 
2. K.C. Agrawal, Electrical Power Engineering, Reference and Application Handbook ς Part 1, Newnes, 2001,  
3. J. Keith Nelson, Dielectric Polymer Nano composites,  Springer, 2010 

 
Websites: 

1. Web Resources from www.ieeexplore.org/deis 

  

http://www.ieeexplore.org/deis
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Department : EEE Programme : B.Tech 

Semester      :  Category      : TB 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EEP19 DIGITAL SIGNAL PROCESSING 3 1 - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To provide basic introduction to the theory of signal processing and  the study of DFT 
and Z transform techniques and its properties.  

¶ The course enables the students to study the design and implementation of digital filters 
and the finite word length effects in signal processing. 

Outcome: 

¶ The students will be able to do discrete fourier transform and finite fourier transform 
analysis for any system 

¶ They can design digital filters and implement the digital filters for the real world 
applications. 

UNIT ς I  Discrete Time Signals And Systems  Hours:  9 

Basic elements of signal processing-Sampling of analog signalsςaliasingςstandard discrete time 

signals-classification   of  discrete   time   signals-manipulations  on   discrete   time   signals- representation of 
discrete time signals. Discrete time systems-properties-Linear Time Invariant systems-convolution sum-
properties of LTI systems-difference equation representation. 

UNIT ς II  Discrete Time System Analysis Hours:  9 

Z-transformςproperties-inverse   z-transform-difference   equationςsolution   by   z-transform- application to 
discrete systems-stability analysis-frequency responseς convolution ς Discrete Time Fourier Series-Discrete 
Time Fourier Transform. 

UNIT ς III DFT And FFT Hours: 9 

Discrete Fourier Transform-properties - relationship between z- transform, DTFT and DFT-Frequency analysis of 
signal using DFT. FFT algorithms-advantages over discrete computation of DFT ςradix2 algorithms-Decimation In 
Time-Decimation In Frequency-Computation of IDFT using FFT. 

UNIT ς IV Design Of Digital Filters Hours: 9 

FIR filter design-linear phase FIR filters-Fourier series method-windowing techniquesςfrequency Sampling 
techniques. IIR filter design-analog filter design-Butterworth and Chebyshev approximations-digital filter design 
using impulse invariant technique and bilinear transformation method -warping, pre warping-Frequency 
transformation. 

UNIT ς V Filter  Implementation   And  Finite  Word  Length Effects Hours: 9 

Structures for FIR systems-direct form, cascade and linear phase structures-structures for IIR systems-direct form, 
parallel, cascade and ladder structures- Representation of numbers-errors resulting in rounding and truncation-
quantization of filter coefficients-round off effects in digital filterςproduct quantization error, overflow limit cycle 
oscillations. 

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

Text Books: 

1. John G. Proakis and Dimitris G. Manolakis, Digital Signal Processing: Principles, Algorithms, and    Applications, 
PHI Learning, NewDelhi, Fourth Edition2008. 

2.   Alan V.Oppenheim and W. Schafer, Discrete Time Signal Processing, Prentice Hall of India Pvt. Ltd., 2001. 

   Reference Books: 

1.   Rabiner and Gold, Theory and Applications of Digital Signal Processing, Prentice Hall of India Pvt. Ltd., 2001. 

2.  Sanjit K.Mitra, Digital Signal Processing: A Computer Based Approach, TataMcGrawςHill, Third Edition, 2005. 

3. Emmanuel C. Ifeachor and Barrie W. Jervis, Digital Signal Processing, Pearson Education, Second Edition, 2002 

4.   P. Ramesh Babu, άDigital Signal Processingέ, Scitech Publications, Fourth Edition, 2007. 

5.   Salivahanan S and Gnanapriya C, Digital Signal Processing, Tata McGraw Hill, New Delhi,2010. 
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Department : EEE Programme : B.Tech 

Semester      :  Category      : TCP 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EEP20 SOLID STATE DRIVES 3 - 2 4 35 65 100 

Prerequisite:  

Objectives: 

¶ This course   will make an engineering student to understand the performance of electric 
drives controlled from power electronic converters 

¶ Under the course, the students will come across characteristics, modeling and selection 
of motor power rating 

¶ They will have the theory and practical knowledge of the operation and performance of 
converter and chopper fed dc drives 

¶ The course teaches solid state control of induction motors both from stator side and 
rotor side and closed loop operation of electric drives and various control techniques. 

Outcome: 
¶ The students will be able to formulate, analyze and design DC or AC drive according to 

the requirements of the practical applications 

UNIT ς I Fundamentals Of Electric Drives Hours:  9 

Solid State Electric Drives-Merits over other drives, elements, choices; Mechanical characteristics of electrical 
motors; Components of load torque and mechanical characteristics of different loads; Joint speed ς torque 
characteristics with examples; introduction to industrial applications ς rolling mill, textile mill, paper mill etc. 
 
Modeling of dc drive system ς transfer function modeling of dc shunt motor and other system elements; 
Designing of speed loop and current controllers ς analysis with load and voltage changes. 

UNIT ς II Phase Angle Controlled Rectifier Dc Drives  Hours:  9 

Constant HP and constant torque operation. Phase Angle controlled rectifier DC Dives ςSingle phase and three 
phase full wave half controlled and fully controlled drives ς quadrants of operation, waveforms, speed-torque 
curves, related numerical problems. 

UNIT ς III DC Chopper Drives Hours: 9 

DC Chopper drives- class A, B, C, D and E chopper drives- quadrants of operation, options in gate pulse pattern, 
waveforms, speed-torque curves, related numerical problems. 

UNIT ς IV Induction Motor Drives   Hours: 9 

Stator voltage control- principle, closed loop operation, slip-torque characteristics, highlighting the drawbacks 
with constant torque load, suitability with fan type load. Stator frequency control ςprinciple, slip-torque 
characteristics, drawbacks. V/f control- principle, slip-torque characteristics. 
Rotor Resistance Control- slip-torque characteristics, equivalent chopper resistance, - chopper circuit filter-
constant current operation. Slip Power Recovery Scheme- Kramer and Scherbius drives-modes. 

UNIT ς V Synchronous And Special Motor Drives Hours: 9 

Open loop volts/hertz control, self-control, Marginal angle control and power factor control. 
Introduction to special electrical motor drives- elementary treatment to BLDC and SRM drives. 

PRACTICE 
Five Simulation/hardware experiments to understand the following concepts 
ü Single and three phase Rectifier DC Drives 
ü DC Chopper DC Drives 
ü Stator voltage controlled induction motor drives 
ü V/f controlled Induction Motor drive 
ü BLDC Motor drives                                                                                                            Hours: 30 

 

Total contact Hours: 45 Total Tutorials:  Total Practical Classes:  30 Total Hours: 75 

Text Books: 
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1.G.K. Dubey, Fundamentals of Electric Drives, Alpha Science International Ltd. 2001.  
2. G.K. Dubey, Power Semiconductor Controlled Drives, Alpha Science International Ltd. 2001. 
3. Bimal K. Bose, Modern Power Electronics and AC Drives, Prentice-hall of India Pvt. Ltd, 2005. 

 
Reference Books: 

  1. R.Krishnan, Electric Motor & Drives: Modelling, Analysis and Control, Prentice Hall of India, 2001.  
2.  M.H.Rashid,  Power  Electronic  Circuits,  Devices  and  Applications,  Prentice  Hall 

International, 2007 Edition, Newness Publications, 2006. 
  3. S.S.Dewan, G.R. Sleman and A. Straughen, Power Semi conductor Drives, John Wiley sons, 2008. 

Websites: 

                                   - 
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Department : EEE Programme : B.TECH 

Semester      :  Category      : TB 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EEG01 ELECTRICAL MACHINES AND 
UTILIZATION 

4 - - 4 40 60 100 

Prerequisite:  

Objectives: 

¶ To understand the principle of electromagnetic induction and the working principle of 
static and rotating electrical machines. 

¶ To explore the students to the construction, principle of operation and performance of 
special electrical machines 

Outcome: 
¶ The students will be able to know the principle of operation of DC and AC electrical 

machines and different types of special machines.  

UNIT ς I  Transformer Hours:  12 

Principle of operation ς Single Phase transformer ς Equivalent circuit ςRegulation ς Losses and Efficiency ς 
Introduction to 3 phase transformers ς Autotransformers ς pulse transformers. 

UNIT ς II  D.C. Machines Hours:  12 

Construction, Principles of operation of DC Generators ς types ςEMF equation ς No load and Load characteristics 
of series and shunt generators ς DC motor ς Torque ς Speed ς Torque characteristics of series and shunt motors ς 
Speed control and application. 

UNIT ς III A.C. Machines Hours: 12 

Principle of operation of 3-phase Induction Motor ς Torque, slips characteristics ς Speed control methods ς Single-
phase Induction motor starting methods ς Braking concepts. 

UNIT ς IV Special Machines Hours: 12 

 servo motor ς DC and AC servomotors; stepper motors ς variable reluctance and permanent magnet stepper 
motors; single phase synchronous motor ς reluctance motor and hysteresis motor ς universal motor ς Linear 
induction motor(LIM) ς linear synchronous motor(LSM). 

UNIT ς V Utilization Hours: 12 

 Domestic wiring ς principle of electrical heating ς The law of illumination ς Electric lamps ς Photometers ς 
Electroplating ς Electric Traction ς Air conditioning ς Earthing. 

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

Text Books: 

1. B.L. Theraja, Electrical Technology Vol.II AC/DC Machines, S. Chand, 2008 
2. I.J. Nagrath and D.P. Kothari, Electric machines, Tata McGraw Hill Publishing Company Ltd., New Delhi, 3rd  
Edition, 2008. 

Reference Books: 

1. Battacharya S K, Electrical Machines, Technical Teachers Training Institute, 2nd Edition.2003. 
2. J.B.Gupta, Theory and Performance of Electrical Machines, J.K. Kataria & Sons, 13th Edition, 2004. 
3. S.L.Uppal, Electrical power, Khanna Publications (p) Ltd, Delhi, 2002. 
4. G.C.Garg, Utilisation of Electric power and electric traction, Khanna Publications (p) Ltd, Delhi, 2006. 
5. A.Chakrabarti, M.I.Soni, P.V.Gupta, Textbook on Power Systems Engineering, Dhanpat Rai & Sons, 2008. 

Websites: 

                                   - 

 
 
 
 
 




