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VISION 
 

To be a Centre of Excellence in Globalizing Education and Research in the field of Electrical and 

Electronics Engineering 

 
MISSION 

 

The Mission of the department is to 

 

• Empower the students with state-of-art knowledge to excel as eminent electrical engineers with 

multi-disciplinary skills.  

• Emphasize social values and leadership qualities to meet the industrial needs, societal problems 

and global challenges.  

• Enable the technocrats to accomplish impactful research and innovations  

 

 

PROGRAMEDUCATIONAL OBJECTIVES (PEOs) 
 

Our graduates will be able to 

PEO 1: Pursue a diverse range of careers in engineering, consultancy, and entrepreneurship.  

PEO 2: 
Contribute to continuous professional development through higher studies and life-long 

learning.  

PEO 3: Demonstrate their technical proficiency with ethical values and social responsibility.  

PEO 4: 
Innovate and provide solutions for ever-changing global environments with familiarity in 

computational platforms in electrical engineering.  

 
PROGRAMOUTCOMES (POs) 
 

 

Engineering Graduates will be able to:  
 

PO1: 
Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering 

specialization to the solution of complex engineering problems. 

PO2: 

Identify, formulate, review research literature, and analyze complex engineering problems 

reaching substantiated conclusions using first principles of mathematics, natural sciences, 

and engineering sciences 

PO3: 

Design solutions for complex engineering problems and design system components or 

processes that meet the specified needs with appropriate consideration for the public health 

and safety, and the cultural, societal, and environmental considerations. 

PO4: 

Use research-based knowledge and research methods including design of experiments, 

analysis and interpretation of data, and synthesis of the information to provide valid 

conclusions.  

PO5: 

Create, select, and apply appropriate techniques, resources, and modern engineering and IT 

tools including prediction and modeling to complex engineering activities with an 

understanding of the limitations.  
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PO6: 

Apply reasoning informed by the contextual knowledge to assess societal, health, safety, 

legal and cultural issues and the consequent responsibilities relevant to the professional 

engineering practice 

PO7: 

Understand the impact of the professional engineering solutions in societal and 

environmental contexts, and demonstrate the knowledge of, and need for sustainable 

development.  

PO8: 
Apply ethical principles and commit to professional ethics and responsibilities and norms of 

the engineering practice.  

PO9: 
Function effectively as an individual, and as a member or leader in diverse teams, and in 

multidisciplinary settings.  

PO10: 

Communicate effectively on complex engineering activities with the engineering community 

and with society at large, such as, being able to comprehend and write effective reports and 

design documentation, make effective presentations, and give and receive clear instructions.  

PO11: 

Demonstrate knowledge and understanding of the engineering and management principles 

and apply these to one’s own work, as a member and leader in a team, to manage projects 

and in multidisciplinary environments.  

PO12: 
Recognize the need for, and have the preparation and ability to engage in independent and 

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

 

PROGRAM SPECIFIC OUTCOMES (PSOs) 

 

PSO 1: 
Apply the knowledge acquired in Electrical and Electronics Engineering to technological 

advancements  

PSO 2: Identify suitable solutions for design and control of electrical and electronic systems  
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KUMARAGURU COLLEGE OF TECHNOLOGY 

B.E ELECTRICAL AND ELECTRONICS ENGINEERING  

CURRICULUM  

REGULATIONS 2017 
 

SEMESTER III 

S. 

No 
Course code Course Title 

Course 

Mode 
CT L T P J C 

Pre-

requisite 

1 U17MAT3101 
Partial Differential Equations 

and Transforms 
Theory BS 3 1 0 0 4 - 

2 U17EEI3201 
DC Machines and 

Transformers 

Embedded- 
Theory & 

Lab 

PC 3 0 2 0 4 - 

3 U17EET3002 Electromagnetic Fields Theory PC 3 0 0 0 3 - 

4 U17EEI3203 Analog Electronics 

Embedded- 
Theory & 

Lab 

PC 3 0 2 0 4 - 

5 U17EET3004 
Measurements and 

Instrumentation 
Theory PC 3 0 0 0 3 - 

6 U17INI3600 Engineering Clinic 1 
Embedded-  
Practical & 

Project 

ES 0 0 4 2 3 - 

Total Credits 21  

Total Contact Hours/week 26  

 

SEMESTER IV 

S. 

No 
Course code Course Title 

Course 

Mode 
CT L T P J C Pre-requisite 

1 U17MAT4101 
Numerical Methods and 

Probability 
Theory BS 3 1 0 0 4 U17MAT3101 

2 U17EEI4201 
Induction and 

Synchronous   Machines 

Embedded- 
Theory & 

Lab 

PC 3 0 2 0 4 U17EEI3201 

3 U17EET4002 
Generation, Transmission 

And Distribution 
Theory PC 3 0 0 0 3 U17EET3002 

4 U17EEI4203 Digital Electronics 

Embedded- 
Theory & 

Lab 

PC 3 0 2 0 4 U17EEI3203 

5 U17EET4004 Digital Signal Processing Theory PC 3 0 0 0 3 U17MAT3101 

6 U17EEI4205 PLC Automation 
Embedded- 

Theory & 
Lab 

PC 2 0 2 0 3 - 

7 U17INI4600 Engineering Clinic 2 
Embedded-  
Practical & 

Project 
ES 0 0 4 2 3 U17INI3600 

Total Credits 24  

Total Contact Hours/week 30  
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SEMESTER V 

S. 

No 
Course code Course Title 

Course 

Mode 
CT L T P J C Pre-requisite 

1 U17EET5001 Power Electronics Theory PC 3 0 0 0 3 U17EEI3203 

2 U17EEI5202 
Microprocessors and 

Microcontrollers 

Embedded- 
Theory & 

Lab 

PC 3 0 2 0 4 U17EEI4203 

3 U17EEI5203 Control Systems 

Embedded- 
Theory & 

Lab 

PC 3 0 2 0 4 U17MAT3101 

4 U17EET5004 Electrical Machine Design Theory PC 3 0 0 0 3 
U17EEI3201 

U17EEI4201 

5 U17EEE**** Professional Elective I Theory PE 3 0 0 0 3 - 

6 U17******* Open Elective -I Theory OE 3 0 0 0 3 - 

7 U17INI5600 Engineering Clinic 3 

Embedded-  
Practical & 

Project 
ES 0 0 4 2 3 U17INI4600 

Total Credits 23  

Total Contact Hours/week 28  

 

 

SEMESTER VI 

S. 

No 
Course code Course Title 

Course 

Mode 
CT L T P J C Pre-requisite 

1 U17EET6001 Embedded System Theory PC 3 0 0 0 3 U17EEI5202 

2 U17EET6002 
Power System Protection 

and Switch Gear  
Theory PC 3 0 0 0 3 U17EET4002 

3 U17EEI6203 Solid State Drives 

Embedded- 
Theory & 

Lab 

PC 3 0 2 0 4 U17EET5001 

4 U17CSI6211 Data Structures and 

Algorithms 

Embedded- 
Theory & 

Lab 

ES 3 0 2 0 4 - 

5 U17EEE**** Professional Elective II Theory PE 3 0 0 0 3 - 

6 U17******* Open Elective - II Theory OE 3 0 0 0 3 - 

7 U17INI6600 Engineering Clinic 4 
Embedded-  
Practical & 

Project 
ES 0 0 4 2 3 U17INI5600 

Total Credits 23  

Total Contact Hours/week 28  
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SEMESTER VII 

S. 

No 
Course code Course Title 

Course 

Mode 
CT L T P J C Pre-requisite 

1 U17MBT7000 
Engineering Economics 

and Financial Management 
Theory HS 3 0 0 0 3 - 

2 U17EET7001 Special Electrical Machines  Theory PC 3 0 0 0 3 
U17EEI3201 

U17EEI4201 

3 U17EEI7202 Power System Analysis  
Embedded- 

Theory & 
Lab 

PC 2 1 2 0 4 

U17MAT3101 

U17EET4002 

U17EEI4201 

4 U17INT7000 

Professional 

Communication and 

Analytical Reasoning 

Theory HS 3 0 0 0 3 - 

5 U17EEE**** Professional Elective – III Theory PE 3 0 0 0 3 - 

6 U17EEP7702 Project Phase  I Project PW 0 0 0 6 3 - 

Total Credits 19  

Total Contact Hours/week 23  

 

SEMESTER VIII 

S. 

No 
Course code Course Title 

Course 

Mode 
CT L T P J C 

Pre-

requisite 

1 U17EEP8701  Project  Phase II   Project PW 0 0 0 24 12 - 

Total Credits 12  

Total Contact Hours/week 24  

Total Credits 166  

 

 

 

List of Mandatory Non-Credit Courses 

S. No Course Code Course Title Course Mode CT Semester 

1 U17VEP3503  Family Values Lab HS 3 

2 U17CHT3000 
Environmental Science and 

Engineering 
Theory MC 3 

3 U17VEP4504 Professional Values Lab HS 4 

4 U17VEP5505  Social Values Lab HS 5 

5 U17VEP6506  National Values Lab HS 6 

6 U17INT6000 Constitution of India Theory MC 6 

7 U17VEP7507 Global Values Lab HS 7 
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PROFESSIONAL ELECTIVES 

S.No Course code Course Title 
Course 

Mode 
CT L T P J C 

1 U17EEE0001 
Power System Operation and 

Control 
Theory PE 3 0 0 0 3 

2 U17EEE0002 
Electrical Energy Utilization and 

Conservation  
Theory PE 3 0 0 0 3 

3 U17EEE0003 High Voltage Engineering Theory PE 3 0 0 0 3 

4 U17EEE0004 Restructured Power System Theory PE 3 0 0 0 3 

5 U17EEE0005 VLSI Design Theory  PE 3 0 0 0 3 

6 U17EEE0006 Modern Control Systems Theory  PE 3 0 0 0 3 

7 U17EEE0007 Smart Grid Engineering Theory  PE 3 0 0 0 3 

8 U17EEE0008 Internet of Things Theory  PE 3 0 0 0 3 

9 U17EEE0009 Automotive Electronics Theory PE 3 0 0 0 3 

10 U17EEE0010 Energy Storage Technology Theory PE 3 0 0 0 3 

11 U17EEE0011 Switched Mode Power Converters Theory PE 3 0 0 0 3 

12 U17EEE0012 
Power Electronics for Renewable 

Energy System 
Theory PE 3 0 0 0 3 

 
ONE CREDIT COURSES  

S. 

No. 
Course code Course Title Industry that will offer the course 

1 U17EEC0001 Automotive Embedded Systems TVS MOTORS, HOSUR 

2 U17EEC0002 
Embedded System Arm Cortex 

M3 MCU 

UTL TECHNOLOGIES, 

BANGALORE 

3 U17EEC0003 

Case Study Using Arm Cortex 

M3 MCU – Automation Of 

Linear Weighing Machine 

TECHNOPAC AUTOMATION & 

CONTROLS, COIMBATORE 

4 U17EEC0004 Substation Design 
BALFOUR BEATY 

INFRASTRUCTURE,  BANGALORE 

5 U17EEC0005 
Industrial Embedded Systems 

And Communication Protocols 

TECHNOPAC AUTOMATION & 

CONTROLS, COIMBATORE 

6 U17EEC0006 
Green Building Design (Energy 

Focused Tools) 

ECOLOGICAL ADVISORS INDIA 

PVT LTD 
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U17MAT3101 
PARTIAL DIFFERENTIAL EQUATIONS 

AND TRANSFORMS 

L T P J C 

3 1 0 0 4 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 To form partial differential equations and solve certain types of partial differential Equations 

CO2 To know how to find the Fourier series and half range Fourier series of a function 

CO3 
To know how to solve one dimensional wave equation, one dimensional heat Equation in 

steady state using Fourier series. 

CO4 
To apply Fourier Series to solve the steady state equation of two dimensional heat equation 

in Cartesian coordinates. 

CO5 Using Fourier series to solve the steady state equation of Circular and Semi-circular disks. 

CO6 
To find the Fourier transform, sine and cosine transform of certain functions and use 

Parseval’s identity to evaluate integrals. 

 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 S M   M    M M   S  

CO2 S M  M           

CO3 S S S  S    M M   S  

CO4 S M M          M  

CO5 S M M  S          

CO6 S S   S    M M   S  
 

COURSE ASSESSMENT METHODS 
 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, Problem 

based Learning, Project based Learning, Mini Projects, Project Report, Quiz, Role Play, 

Self-Explanatory Videos, Prototype or Product Demonstration etc. (as applicable)  

3. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
 

 

PARTIAL DIFFERENTIAL EQUATIONS     9+3 

Hours 

Formation of partial differential equations by elimination of arbitrary constants and arbitrary functions  

- Solution of PDE by variable separable method – Solution of standard types of first order partial 

differential equations (excluding  reducible to standard types) – Lagrange’s linear equation – Linear 

Homogeneous partial differential equations of second and higher order with constant coefficients. 

FOURIER SERIES      9+3Hours 
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Dirichlet’s conditions – General Fourier series – Odd and even functions – Half range sine series – 

Half range cosine series – Parseval’s identity – Harmonic Analysis. 

BOUNDARY VALUE PROBLEMS – ONE DIMENSIONAL EQUATIONS      9+3Hours 

Classification of second order quasi linear partial differential equations – Fourier series solutions of 

one dimensional wave equation – One dimensional heat equation: Problems with temperature and 

temperature gradients. 

BOUNDARY VALUE PROBLEMS – TWO DIMENSIONAL EQUATIONS      9+3Hours 

Steady state solution of two-dimensional heat equation in Cartesian coordinates: Infinite and finite 

plates – Steady state solution of two-dimensional heat equation in Polar coordinates: Circular and 

Semicircular disks – Fourier series solutions. 

FOURIER TRANSFORM       

9+3Hours 

Infinite Fourier transform pair – Infinite Sine and Cosine transforms – Properties – Transforms of 

simple functions – Convolution theorem – Parseval’s identity. 

 

REFERENCES 

1. Grewal B.S., “Higher Engineering Mathematics”, Thirty Sixth Edition, Khanna Publishers, Delhi, 

2001.  

2. Veerarajan T., “Engineering Mathematics”, Tata  McGraw Hill, New Delhi (2001) 

3. Kandasamy P., Thilagavathy K. and Gunavathy K., “Engineering Mathematics Volume III”, 

S.Chand& Company ltd., New Delhi, 1996. 

4. Ian Sneddon., “Elements of partial differential equations” , McGraw – Hill, New Delhi, 2003.  

5. Arunachalam T., “Engineering Mathematics III”, Sri Vignesh Publications, Coimbatore 2009. 

 

 

 

 

Theory: 45            Tutorial: 15           Practical: 0               Project: 0           Total: 60 Hours 
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U17EEI3201 DC MACHINES AND TRANSFORMERS 
L T P J C 

3 0 2 0 4 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Analyse the performance characteristics of DC generator K2 

CO2 Analyse the performance characteristics of DC motor K1 

CO3 Understand various testing procedures of DC generators and motors K2 

CO4 Analyse the performance characteristics of Transformers K2 

CO5 Understand various testing procedures of Transformers K3 

CO6 Understand various applications of DC machines and Transformers K1 
 

                   CO/PO Mapping              
 

     (S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak  
 

 COs             Programme Outcomes(POs)         PSOs  
 

   

PO1 
  

PO2 
  

PO3 
  

PO4 
  

PO5 
  

PO6 
  

PO7 
  

PO8 
  

PO9 
  

PO10 
  

PO11 
  

PO12 
  

PSO1 
  

PSO2 
 

 

                               
 

 CO1   S     S   S   M   W                           S  
 

 CO2   S   S   S   M   W                             
 

 CO3     S     S   M                            M   S  
 

 CO4    M     S        W                    M   M     
 

 CO5   W   M   S                           M   M   S  
 

 CO6   W    M   S                                 
 

 

 

COURSE ASSESSMENT METHODS 
 

Direct 

1. Continuous Assessment Test I, II 

2. Model Examination (For Practical Courses  & Embedded Courses) 

3. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

4. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
 

 

THEORETICAL COMPONENT CONTENTS: 
 

DC GENERATORS     10 Hours 

Introduction to magnetic circuits - Constructional  features of DC machines – Principle of operation 

of DC generator – EMF equation – Methods of excitation – No load and Load characteristics of DC 

generators –Armature reaction and commutation – Parallel operation of DC generators. 

DC MOTORS         9 Hours 

Principle of operation - Back EMF –Torque equation –Types and characteristics - Starters – Speed 

control of DC shunt and series motors. 
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TESTING OF DC MACHINES        8 Hours 

Losses and efficiency – Testing of DC machines:  Brake test - Swinburne’s test – Hopkinson’s test 

TRANSFORMERS       12 Hours 

Single Phase Transformer : Principle of Operation – Construction - EMF Equation - Transformer on 

No Load and Load - Phasor Diagram - Equivalent Circuit – Voltage Regulation - Losses - Efficiency 

- All Day Efficiency - Parallel Operation  - Three Phase Transformer connections - Tap Changing 

Transformers  - Operation of Auto transformer 

TESTING OF TRANSFORMERS        6 Hours 

Polarity test – Open circuit and Short circuit tests – Sumpner’s test – Separation of losses. 

 

PRACTICAL COMPONENT CONTENTS: 

 

LIST OF EXPERIMENTS 

 

1. Open Circuit and load characteristics of DCshunt generator. 

2. Load characteristics of DC shunt motor 

3. Load characteristics of DC series motor 

4. Speed control of DC shunt motor 

5. Swinburne’s  test on DC motor 

6. Hopkinson’s test on DC motor generator set 

7. Load test on single-phase transformer 

8. Open circuit and short circuit test on single-phase transformer 

9. Sumpner’s test 

10. Three phase transformer connections 

 

TEXT BOOKS 

 

1. D P Kothari, and I J Nagrath, “Electric Machines”, McGraw Hill Education (India) Private 

Limited, New Delhi, 2013. 

2. K. Murugesh Kumar, “ElectricalMachines Vol.I”, Vikas Publishing Hose, New Delhi, 2010 

 

REFERENCES 

 

1. Ashfaq Husain, “Electric Machines”, DhanpatRai& Co., New Delhi 2011 

2. S.K.Bhattacharya, “Electrical Machines”, 4th Edition, Tata McGraw Hill, 2014, New Delhi. 

3. P.S.Bimbhra, “Electrical Machinery”, 7th Edition, Khanna Publishers, 2011, New Delhi. 

 

 

 

 

Theory: 45        Tutorial: 0         Practical: 30          Project: 0         Total: 75 Hours 
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U17EET3002 ELECTROMAGNETIC FIELDS 
L T P J C 

3 0 0 0 3 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 
State the laws of electrostatic fields to practical circumstances and study the behavior 

of various geometrics of materials and charge distribution. 
K3 

CO2 
Determine the electric field intensity resulting from various configurations of charge 

distribution 
K3 

CO3 
State and apply the laws of magneto static fields to practical circumstances and study 

the behavior of various geometrics of materials. 
K3 

CO4 
Analyze and classify magnetic materials and solve magneto static field problems using 

laws associated with it. 
K3 

CO5 
Apply the concept of electro dynamic fields and electromagnetic waves and analyze 

its behavior in different mediums. 
K2 

 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 S M             

CO2 S M             

CO3 M M             

CO4 M M             

CO5 S M           W  
 

COURSE ASSESSMENT METHODS 

 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

3. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
 

 

ELECTROSTATIC FIELDS  12 Hours 

Introduction to vector fields and co-ordinate systems - Types of charge distributions – Coulomb’s law 

– electric field intensity of point, line and sheet of charges – electric flux density – Gauss’s law – 

divergence theorem – electric potential – potential gradient. 

 

ELECTRIC FIELD IN MATERIALS    8 Hours 

Properties of Conductors - Current and current density - boundary conditions - electric dipole – 

Potential and field due to an electric dipole - capacitance – determination of capacitance for 

cylindrical and parallel plate configurations – electrostatic energy storage and energy density. 
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MAGNETOSTATIC FIELDS   8 Hours 

Lorentz’ law of force- BiotSavart’s law,H due to long straight conductor – Ampere’s circuital law 

and its applications – Stoke’s theorem – magnetic flux and flux density. 

 

MAGNETIC FORCE AND INDUCTANCE 8 Hours 

Force between different current elements - Torque - Magnetization - Magnetic boundary conditions – 

Inductance due to solenoid and toroidal core– Mutual Inductance – Magneto-static energy storage and 

energy density. 

 

ELECTRODYNAMIC FIELDS AND ELECTROMAGNETIC WAVES 9 Hours 

Faraday’s law – Stationary and motional EMFs - Maxwell’s equations in differential and integral 

forms. Electromagnetic wave equation – waves in free space, lossy and lossless dielectrics, good 

conductor–Poynting theorem. 
 

TEXT BOOKS 

1. John D. Kraus and Daniel A. Fleisch, “Electromagnetic with Applications”, 5th Edition, 

Tata McGraw Hill, New Delhi, 2010. 

2. W. H. Hayt and John A. Buck, “Engineering Electromagnetics”, 7th Edition, Tata McGraw 

Hill, New Delhi, 2012. 

3. Gangadhar K.A. and Ramanathan P.M., “Electromagnetic Field Theory”, 5th Edition, 

Khanna Publishers, New Delhi, 2013. 

 

REFERENCES 

1. J.A. Buck and W. H. Hayt, “Problems and Solutions in Electromagnetics”, 1st Edition, 

Tata McGraw Hill, New Delhi, 2010. 

2. Joseph A. Edminister, “Theory and Problems of Electromagnetic Schaum’s Outline 

Series”, 5th Edition, Tata McGraw Hill Inc., New Delhi, 2010. 

3. AshutoshPramanik, “Electromagnetism – Theory and Applications”, 2nd Edition, Prentice 

Hall of India, New Delhi, 2010.   

4. N.N.Rao, “Elements of Engineering Electromagnetic”, 6th Edition, Prentice Hall of India, 

New Delhi, 2010. 

5. Dr.Dhananjayan.P. “Engineering Electromagnetics”, Lakshmi publications, 2001. 

  

 

Theory: 45        Tutorial: 0         Practical: 0          Project: 0         Total: 45 Hours 
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U17EEI3203 ANALOG ELECTRONICS 
L T P J C 

3 0 2 0 4 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO

1 

Understand the characteristics and applications of various semiconductor devices. K1 

CO

2 

Gain knowledge about small signal analysis of BJT and FET amplifiers. K2 

CO

3 

Analyze large signal amplifier and oscillator circuits. K2 

CO

4 

Analyze the Op-amp based circuits. K3 

CO

5 

Familiarize with the concept of IC based voltage regulator and signal conversion 

circuits 

K2 

CO

6 

Apply the knowledge of semiconductor devices to design analog circuits for various 

applications. (Mini projects) 

K3 

 

                   CO/PO Mapping              
 

     (S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak  
 

 COs             Programme Outcomes(POs)         PSOs  
 

   

PO1 
  

PO2 
  

PO3 
  

PO4 
  

PO5 
  

PO6 
  

PO7 
  

PO8 
  

PO9 
  

PO10 
  

PO11 
  

PO12 
  

PSO1 
  

PSO2 
 

 

                               
 

 CO1   M      M                              W     
 

 CO2   M   M   W                              W     
 

 CO3         S   W                    W     M   M  
 

 CO4         S   W                    W     M   M  
 

 CO5   M   M                                 W   W  
 

 CO6   W      M                  M     M     S   W  
 

 

 

COURSE ASSESSMENT METHODS 

Direct 

4. Continuous Assessment Test I, II 

5. Model Examination (For Practical Courses  & Embedded Courses) 

6. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

7. End Semester Examination 

Indirect 

5. Course End Survey 

6. Programme Exit Survey 

7. Placement/Higher Education Record 

8. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
 

 

THEORETICAL COMPONENT CONTENTS: 

SEMICONDUCTOR DEVICES 9 

Hours 

PN junction Diode – Zener Diode – BJT –JFET- MOSFET- Structure, Operation and VI 

Characteristics - Applications of Diode: Half Wave & Full Wave Rectifier – Zener voltage regulator. 
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SMALL SIGNAL AMPLIFIERS USING BJT AND FET 9 Hours 

Need for  Biasing, Q point,  DC and AC Load line, Biasing Circuits – Base bias, Voltage divider bias, 

emitter bias, CE, CB Amplifiers –Frequency response and hybrid model of CE amplifier,– FET 

amplifier: CS Amplifier, Multistage Amplifier: RC coupled amplifier, Darlington Amplifier, 

Differential Amplifier using BJT. 

 

LARGE SIGNAL, FEEDBACK AMPLIFIERS AND OSCILLATORS 9 Hours 

Classification of Amplifiers - Push-pull Amplifiers: A, B & AB Amplifiers –– Tuned Amplifiers: 

Single Tuned Amplifiers-Advantages of Negative Feedback – Topologies of Voltage/Current: Series 

& Shunt Feedback Amplifiers – Positive Feedback – Barkhausen Criteria – Operation of RC phase 

shift, Wien Bridge, Crystal Oscillators. 

OPERATIONAL AMPLIFIER CIRCUITS 9 Hours 

Introduction– internal circuit- Basic operations of Op-Amp-Inverting, Non inverting, Differentiator, 

Integrator- Differential Amplifier: Common mode and Differential mode Analysis - Op-Amp Based 

Instrumentation Amplifier – Comparator – Multi vibrators – Schmitt trigger 

SPECIAL ICs AND SIGNAL CONVERSION CIRCUITS 9 Hours 

V/I and I/V conversion – V/F and F/V conversion – IC 555 Timer circuit: Functional block, 

characteristics & applications, Astable and monostable operation, IC 566 - voltage controlled 

oscillator, IC565-phase locked loop circuit, IC voltage regulators - LM317, 723 
 

PRACTICAL COMPONENT CONTENTS: 

LIST OF EXPERIMENTS 
. 

1. Characteristics of BJT - CE configurations.  

2. Characteristics of JFET.  

3. Voltage regulator using Zener diode  

4. Frequency response of common emitter amplifier.  

5. Half wave and full wave rectifiers with filter. 

6. Inverting &Non inverting amplifiers using op-amp  

7. Integrator and differentiator circuits using op-amp  

8. Wien bridge oscillator using op-amp.  

9. Astable operation using IC 555.  

10. Simulation of op-amp circuits using PSPICE/ MATLAB. 
 

TEXT BOOKS 

1. S. Salivahanan, N. Suresh Kumar, “Electronic Devices and Circuits”, 3
rd

 Edition, McGraw-

Hill Education, 2012.  

2. Thomas L. Floyd, “Electronic Devices (Conventional Current Version)”, 9
th

 Edition, Prentice 

Hall of India, 2012.  

3. D. Roy Choudhary, Sheil B. Jani, “Linear Integrated Circuits”, 4
th

 Edition, New Age 

International, New Delhi, 2010.  

REFERENCES 

1. Jacob Millman, Christos C. Halkias, SatyabrataJit, “Electronic Devices and Circuits”,  

2. Tata McGraw Hill Publishing Limited, New Delhi, 2010.  

3. B.P.Singh, Rekha Singh, “Electronic Devices and Circuits”, 2
nd

 Edition, Pearson Education, 

2013.  

4. David A. Bell, “Electronic Devices and Circuits”, 5
th

 Edition, Oxford University Press, 2008.  

5. J.B.Gupta, “Electronic Devices and Circuits”, 2
nd

 Edition, JPA Publications, 2009.  

6. Adel S. Sedra, Kenneth C. Smith&Arun N. Chandorkar, “Microelectronic Circuits”, 6
th

 

Edition, Oxford University Press, 2013.  

7. Donald A Neamen, “Microelectronics Circuit Analysis and Design”, 4
th

 Edition, Tata 

McGraw Hill Publishing Limited, 2009.  
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8. Ramakant A. Gayakward, “Op-amps and Linear Integrated Circuits”, 4
th

 Edition, Pearson 

Education, New Delhi, 2009.  

9. Jacob Millman, Christos C. Halkias, “Integrated Electronics - Analog and Digital circuits 

system”, 2
nd

 Edition, Tata McGraw Hill, New Delhi, 2011.  
 

Theory: 45        Tutorial: 0         Practical: 30          Project: 0         Total: 75 Hours 

 

U17EET3004 
MEASUREMENTS AND 

INSTRUMENTATION 

L T P J C 

3 0 0 0 3 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO

1 

Explain the functional elements of instruments used for measuring electrical 

parameters. 
K2 

CO

2 
Determine the circuit parameters (R,L,C and frequency) using bridges K2 

CO

3 

Explain the function and working of various transducers for measuring physical 

quantities. 
K2 

CO

4 
Illustrate the concept of digital measurement system. K2 

CO

5 

Describe the role of intelligent sensors and data acquisition system for effective 

measurement and data storage. 
K2 

CO

6 
Select appropriate instruments for measuring electrical and non electrical parameters. K3 

 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 

Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO1

0 
PO11 

PO1

2 

PSO

1 

PSO

2 

CO1 M W             

CO2 M M W           W 

CO3 M W W        W  M  

CO4 M W W          M  

CO5 W M M W W        M  

CO6  M M        W    
 

COURSE ASSESSMENT METHODS 
 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

3. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 
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4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
 

 

CONCEPT OF MEASUREMENT SYSTEMS 9 Hours 

Functional elements of an instrument – Static and dynamic characteristic – Errors in measurement – 

Standards and calibration – Construction, Principle of operation of MC & MI meters - Electro 

Dynamic moving type Wattmeter – Induction type Energy meter. 

 

COMPARISON METHODS OF MEASUREMENTS 9 Hours 

DC bridges – Kelvin double bridge, Wheat  stone  bridge, Mega Ohm Bridge,  Megger – AC 

bridges - Schering  bridge - Maxwell’s inductance bridge - capacitance bridge – Anderson bridge 

- Wein bridge. 

DIGITAL MEASUREMENT 9 Hours 

Digital Measurement of Electrical Quantities – Concept of digital measurement - Block diagram study 

of Digital voltmeter -  frequency meter - Power Analyzer - Harmonics Analyzer - Electronic 

Multimeter. 

 

ELECTRONIC TRANSDUCER AND APPLICATIONS 9 Hours 

Transducer: Characteristics, Classification of Transducers: Displacement Transducer: LVDT 

Temperature Transducer: Resistance Temperature Detector – Thermocouples – Thermistor.  

Pressure Transducer - Piezo Electric Transducer - Fluid pressure Transducer- Liquid level Transducer: 

Liquid flow Transducer – Pipe line flow Transducers – Open channel flow measurement-Fibre optic 

Transducers – pyrometer-Speed measurement using Encoder and hall effect sensor. 

 

DATA ACQUISITION SYSTEM AND INTELLIGENT SENSORS 9 Hours 

Digital to Analog Converters: R-2R Ladder D/A Converter, Analog to Digital Converters: Successive 

Approximation A/D Converter, Data acquisition system : Introduction, objectives, Types, Block 

diagram of single channel and multi-channel DAS– compact data logger, Microcomputer based data 

acquisition system Intelligent Sensors– MEMS sensors – Nano sensors. 
 

TEXT BOOKS 

 

1. A.K. Sawhney, “A Course in Electrical and Electronic Measurements and Instrumentation”, 

DhanpatRai& Sons Publications, New Delhi, 2012. 

2. H.S.Kalsi, “Electronic Instrumentation”, 3rd Edition, Tata McGraw Hill, New Delhi, 2010. 

 

 

REFERENCES 

 

1. Ernest O.Doeblin, “Measurement Systems – Applications and Design”, 5th Edition, McGraw 

Hill, New Delhi, 2007. 

2. A.D.Cooper and A.D.Helfrik, “Modern Electronic Instrumentation and Measurement 

Techniques”, 2nd Edition, Prentice Hall of India, New Delhi, 2008. 

3. S.Ramabhadran, “Electrical Measurements and Instruments”, Khanna Publishers, New 

Delhi, 2009. 

4. S.K.Singh, “Industrial Instrumentation and Control”, 3rd Edition, Tata McGraw Hill 

Publishers, New Delhi, 2008. 

5. E. W. Golding & F. C. Widdis, “Electrical Measurement & Measuring Instrument”, 5th 

Edition, A.H.Wheeler& co., India, 2011. 

 

 

Theory: 45        Tutorial: 0         Practical: 0          Project: 0         Total: 45 Hours 
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U17INI3600                    ENGINEERING CLINIC 1 

 

 
COURSE OBJECTIVES 

 

To help the students look into the functioning of simple to complex devices and systems 

To enable the students to design and build simple systems on their own 

To help experiment with innovative ideas in design and team work 

To create an engaging and challenging environment in the engineering lab 

 

COURSE OUTCOMES: 

 

Basic understanding of engineering systems 

Teamwork leading to the design of a simple toy to a complex table top model 

Understanding of the realistic constraints of engineering systems 

 

The course will offer the students with an opportunity to gain an basic understanding of computer 

controlled electronic devices and apply the concepts to design and build simple to complex devices. As 

a practical project based embedded course, the students will be taught the concepts using a variety of 

reference material available in the public domain. While the course will start with formal instruction on 

hardware, programming and applications, the major portion of the course will provide the students with 

ample opportunity to be innovative in designing and building a range of products from toys to robots 

and flying machines. 

 

 

 

 

 

 

Theory: 0            Tutorial: 0        Practical: 0               Project: 90            Total: 90 Hours 
 

 

 

 

 

L T P J C 

0 0 4 2 3 

Course Semester Focus 

Engineering Clinic I 1 IOT with C programming using Arduino 
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U17CHT3000 
ENVIRONMENTAL SCIENCE  

AND ENGINEERING  
(Common to All branches) 

L T P J C 

3 0 0 0 0 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Analyze the impact of engineering solutions in a global and societal context.   

CO2 
Discuss contemporary issues that results in environmental degradation and would 

attempt to provide solutions to overcome those problems. 
  

CO3 Highlight the importance of ecosystem and biodiversity.   

CO4 
Consider issues of environment and sustainable development in his/her personal and 

professional undertakings. 
  

CO5 Paraphrase the importance of conservation of resources.   

CO6 Play an important role in transferring a healthy environment for future generations.   
 

CO/PO Mapping 

(S/M/W indicates strength of correlation)      S-Strong, M-Medium, W-Weak 

COs 

Programme Outcomes (POs) 

PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 

10 

PO 

11 

PO 

12 

CO 1  M     S  M    

CO 2      M    M   

CO 3       M      

CO 4      M S      

CO 5       S      

CO 6   W    S     M 
 

 

COURSE ASSESSMENT METHODS 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
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INTRODUCTION TO ENVIRONMENTAL STUDIES AND NATURAL 

RESOURCES 

14 Hours 

Definition, scope and importance – Need for public awareness – Forest resources: Use and over-

exploitation, deforestation, case studies – Timber extraction, mining, dams and their effects on forests 

and tribal people.  

Water resources: Use and overutilization of surface and ground water, conflicts over water, dams – 

benefits and problems – Water conservation, rain water harvesting, watershed management. 

Mineral resources: Use and exploitation, environmental effects of extracting and using mineral 

resources, case studies. 

Food resources: World food problems, changes caused by agriculture and overgrazing, effects of 

modern agriculture, fertilizer-pesticide problems, case studies. 

Energy resources: Growing energy needs, renewable and nonrenewable energy sources, use of 

alternate energy sources, case studies. 

Land resources: Land as a resource, land degradation, man induced landslides, soil erosion and 

desertification, Wasteland reclamation – Role of an individual in conservation of natural resources. 

ECOSYSTEMS AND BIODIVERSITY     9 Hours 

ECOSYSTEM: Concept of an ecosystem – Structure and function of an ecosystem: Producers, 

consumers and decomposers, Food chain, Food web, Energy flow in the ecosystem and Ecological 

pyramids – Ecological succession – Introduction, types, characteristic features, structure and function 

of the (a) Forest ecosystem (b) Grassland ecosystem (c) Desert ecosystem (d) Aquatic ecosystems 

(ponds, streams, lakes, rivers, oceans, estuaries). 

BIODIVERSITY: Introduction to Biodiversity – Definition: genetic, species and ecosystem 

diversity – Bio geographical classification of India – Value of biodiversity: consumptive use, 

productive use, social, ethical, aesthetic values – India as a mega-diversity nation – Hot-spots of 

biodiversity – Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts – 

Endangered and endemic species of India – Conservation of biodiversity: In-situ and Ex-situ 

conservation of biodiversity. 

ENVIRONMENTAL POLLUTION     8 Hours 

Definition – Causes, effects and control measures of: (a) Air pollution – Organic and inorganic 

pollution – cyclone separator, electrostatic precipitator (b) Water pollution (c) Heavy metal pollution 

(d) Noise pollution (e) Thermal pollution (f) Nuclear hazards – Role of an individual in prevention of 

pollution – Pollution case studies – Solid waste and hazardous Management: Causes, effects and 

control measures from factories, small scale and large scale industries – Waste minimization – Disaster 

management: floods, earthquake, cyclone and landslides. 

SOCIAL ISSUES AND THE ENVIRONMENT    7 Hours 

From Unsustainable to Sustainable development – Urban problems related to energy – Resettlement 

and rehabilitation of people; its problems and concerns, case studies – Issues and possible solutions – 

Climate change, global warming, acid rain, ozone layer depletion – Environment Production Act – 

Air (Prevention and Control of Pollution) Act – Water (Prevention and control of Pollution) Act – 

Wildlife Protection Act – Forest Conservation Act – Issues involved in enforcement of environmental 

legislation – Human Rights. 

HUMAN POPULATION AND THE ENVIRONMENT    7 Hours 

Population growth and explosion – Welfare Program – Environment and human health – 

Communicable disease – Role of Information Technology in Environment and human health – Case 

studies. 
 

REFERENCES 

1. G. Tyler Miller and Scott Spoolman, ‘Environmental Science’, Fourteenth Edition, Brooks 

Cole, 2012. 

2. Gilbert M. Masters and Wendell P. Ela, ‘Introduction to Environmental Engineering and 

Science’, Third Edition, Pearson Education, 2013. 

3. BharuchaErac 

4. h, ‘The Biodiversity of India’, Mapin Publishing Pvt. Ltd., Ahmedabad, 2002. 
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5. Trivedi R.K and P.K.Goel, ‘Introduction to Air Pollution’, Techno-Science Publications, 2003. 

6. Trivedi R.K., ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and 

Standards’, Vol. I and II, Enviro Media, 1996. 

7. Cunningham, W.P.Cooper and T.H.Gorhani, ‘Environmental Encyclopedia’, Jaico Publication 

House, Mumbai, 2001. 

8. Wager K.D., ‘Environmental Management’, W.B. Saunders Co., Philadelphia, USA, 1998. 

9. Colin R. Townsend, Michael Begon and John L. Harper, ‘Essentials of Ecology’, Third 

Edition, Blackwell Publishing, 2008.  
 

Theory: 45        Tutorial: 0         Practical: 0          Project: 0         Total: 45 Hours 

 

 

 U17VEP3503  FAMILY VALUES 

 

L T P J C 

0 0 2 0 0 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Develop skills in maintaining the harmony in the family.  

CO2 Create impulsive activities for healthy family  

CO3 Be receptive to troubled Individuals  

CO4 Gain healthy life by practicing Kundalini Yoga & Kayakalpa  

CO5 Possess Empathy among family members.  

CO6 Reason the life and its significance  
  

Pre-requisites : 
1. Personal Values 

2. Interpersonal Values 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 
COs Programme Outcomes(POs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1         S    

CO2       M      

CO3          M   

CO4            S 

CO5      S       

CO6        M     
 

 

COURSE ASSESSMENT METHODS 

Direct 

1.Group Activity /  Individual performance and assignment  

2.Assessment on Value work sheet / Test  

Indirect 

1. Mini project on values / Goodwill Recognition 
 

 

FAMILY SYSTEM  

Introduction to Family Values – elements of family values    -    Adjustment, Tolerance, Sacrifice - 

Family structure in different society – work life balance. 

PEACE IN FAMILY  

Family members and their responsibility - Roles of parents, children, grant parents -. Respectable 

women hood 
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CORE VALUE: EMPATHY  

Unconditional love - Respect - Compassion - sacrifice–Care &share - helping – emotional support- 

hospitality – cleanliness 

BLESSING  

Blessing - methods - Vibration effect - Benefits - Reason for misunderstanding in the Family and 

resolution through blessings. 

HEALTHY FAMILY  

Good relationship with neighbors - Counseling -   Simplified Kundalini Yoga - Kaya Kalpa Yoga 

 

  

REFERENCES 

 1. FAMILY -  www.download.nos.org/331courseE/L-13%20FAMILY.pdf 

2. FRAMEWORK FOR ACTION ON VALUES EDUCATION IN EARLY 

CHILDHOOD – UNESCO – PDF –

www.unesdoc.unesco.org/images/0012/001287/128712e.pdf 

3. TRUE FAMILY VALUES Third Edition - Tparents Home 

             www.tparents.org/Library/Unification/Books/TFV3/_TFV3.pdf 

4. FAMILY VALUES IN A HISTORICAL PERSPECTIVE - The Tanner Lectures on            

www.tannerlectures.utah.edu/_documents/a-to-z/s/Stone95.pdf 

5. PROBLEMS OF INDIA'S CHANGING FAMILY AND STATE ... - the United 

Nations - www.un.org/esa/socdev/family/docs/egm09/Singh.pdf 

 

 

Theory: 0            Tutorial: 0        Practical: 15               Project: 0            Total: 15 Hours 
 

 

 

  

http://www.tparents.org/Library/Unification/Books/TFV3/_TFV3.pdf
http://www.un.org/esa/socdev/family/docs/egm09/Singh.pdf
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SEMESTER - IV 
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U17MAT4101 
NUMERICAL METHODS AND 

PROBABILITY 
(Common to AE/AUE/CE/ME/MCE/EEE) 

L T P J C 

3 1 0 0 4 

 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

 

PRE-REQUISITE: 

CO1: Apply the concepts of various numerical techniques for solving non-linear equations 

and systems of linear equations. 
 

CO2: Analyze and apply the knowledge of interpolation and determine the integration and 

differentiation of the functions by using the numerical data.  
 

CO3: Predict the dynamic behavior of the system through solution of ordinary differential 

equations by using numerical methods. 
 

CO4: Apply the concepts of probability, conditional probability and total probability.   

CO5: Analyze random or unpredictable experiments and investigate important features 

of    random experiments. 
 

CO6: Construct probabilistic models for observed phenomena through distributions 

which play an important role in many engineering applications. 
 

1. Partial Differential Equations And Transforms 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation)       S-Strong, M-Medium, W-Weak 

 

COs Programme Outcomes(POs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 S S           

CO2 S S           

CO3 S S       M    

CO4 S S           

CO5 S S       M    

CO6 S S           
 

 

COURSE ASSESSMENT METHODS 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

3. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
 

 

SOLUTION OF EQUATIONS AND EIGEN VALUE PROBLEMS 

 

9+3 Hours 

Linear interpolation method – Iteration method – Newton’s method – Solution of linear system by 

Gaussian elimination and Gauss-Jordan methods - Iterative methods: Gauss Jacobi and Gauss - Seidel 

methods – Inverse of matrix by Gauss – Jordan method – Eigenvalues of a matrix by Power method. 
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INTERPOLATION, NUMERICAL DIFFERENTIATION AND 

INTEGRATION 

    9+3 Hours 

Lagrange’s and Newton’s divided difference interpolation – Newton’s forward and backward 

difference interpolation – Approximation of derivatives using interpolation polynomials – Numerical 

integration using Trapezoidal and Simpson’s rules. 

 

NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS    9+3 Hours 

Single step methods: Taylor’s series method – Euler and Improved Euler methods for solving a first 

order equations – Fourth order Runge – Kutta method for solving first and second order equations – 

Multistep method: Milne’s predictor and corrector method. 

 

PROBABILITY    3+1 Hours 

Axioms of probability - Conditional probability – Total probability – Bayes’ theorem  

 

RANDOM VARIABLES    6+2 Hours 

Random variable – Distribution function – properties – Probability mass function- 

Probability density function – moments and moment generating function – properties. 

 

STANDARD DISTRIBUTIONS    9+3 Hours 

Binomial, Poisson and Normal distributions – Moments, Moment Generating functions and properties 

for the above distributions - Fitting of Binomial and Poisson distributions. 

 

 

 

REFERENCES 

 

1. Grewal, B.S. and Grewal,J.S., “ Numerical methods in Engineering and Science”, 9th Edition, 

Khanna Publishers, New Delhi, 2007.  

2. Gerald, C. F. and Wheatley, P. O., “Applied Numerical Analysis”, 7th Edition, Pearson 

Education Asia, New Delhi, 2007. 

3. Chapra, S. C and Canale, R. P. “Numerical Methods for Engineers”, 7th Edition, Tata 

McGraw-Hill, New Delhi, 2016. 

4. R.A. Johnson and C.B. Gupta, “Miller and Freund’s Probability and Statistics for Engineers”, 

Pearson Education, Asia, 9th Edition, 2016.  

5. R.E. Walpole, R.H. Myers, S.L. Myers, and K Ye, “Probability and Statistics for Engineers 

and Scientists”, Pearson Education, Asia, 9th edition, 2017. 

 

 

 

Theory: 45           Tutorial: 15        Practical: 0            Project: 0          Total: 60 Hours 
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U17EEI4201 INDUCTION AND SYNCHRONOUS 

MACHINES 

L T P J C 

3 0 2 0 4 
 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Understand the construction and principle of operation of different types of 

induction motor and synchronous generator.  
K1 

CO2 Describe the types of speed control, starting and performance characteristics of 

three phase and single phase induction motors.  
K3 

CO3 Determine the voltage regulation and analyse the performance  characteristics of 

synchronous generator using different testing methods 
K3 

CO4 Understand the starting methods and performance characteristics of synchronous 

motor. 
K2 

CO5 Select induction and synchronous machines for various applications. K2 
 

PRE-REQUISITE 
1. DC Machines and Transformers 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 

Programme Outcomes(POs) PSOs 

PO

1 

PO

2 

PO

3 

PO

4 

PO

5 

PO

6 

PO

7 

PO

8 

PO

9 

PO1

0 

PO1

1 

PO1

2 

PSO

1 

PSO

2 

CO

1 
S  W M     M    

M S 

CO

2 
S M M M     M    

M  

CO

3 
S M M M     M    

M S 

CO

4 
S W M M     M    

M  

CO

5 
M  M       M  M 

 S 

COURSE ASSESSMENT METHODS 

 

Direct 

1. Continuous Assessment Test I, II 

2. Model Examination (For Practical Courses  & Embedded Courses) 

3. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

4. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
  

 

THEORETICAL COMPONENT CONTENTS: 
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THREE PHASE INDUCTION MOTORS                                                                               9 

Hours 
Constructional details – Types– Principle of operation – Rotating Magnetic Field- Slip – Equivalent 

circuit – Torque and power output - Slip-torque characteristics - Condition for maximum torque – 

Losses and efficiency – No load and blocked rotor test - Circle diagram – Linear induction motors. 

 
STARTING AND SPEED CONTROL OF THREE PHASE INDUCTION MOTORS      9 

Hours 
Need for starters – Types of starters – Cogging and crawling - Speed control – Change of voltage, 

frequency, number of poles – Cascaded connection – Slip power recovery scheme-Separation of No 

load losses - Braking of Induction motors 
 

SINGLE PHASE INDUCTION MOTORS                                                                               9 Hours 
Constructional details of single phase induction motor – Double revolving field theory –– Starting 

methods of single-phase induction motors – Split phase motors  -  Shaded pole motors- Equivalent 

circuit – No load and blocked rotor test – Universal motors – Repulsion motors. 
 

SYNCHRONOUS GENERATORS                                                                                         10 Hours 

Constructional details – Types of rotors – EMF equation – Synchronous reactance-Synchronous 

Impedance-Equivalent circuit and phasor diagram – Armature reaction – Predetermination of 

regulation by synchronous impedance, MMF and Potier methods-Power and torque- Load division – 

Synchronizing to Infinite Busbar–Salient pole machine - Two reaction theory – Determination of 

direct and quadrature axis synchronous reactance using slip test . 
 

SYNCHRONOUS MOTORS                                                                                                     8 Hours 
Principle of operation – Hunting  – Methods of starting - Torque and Power - Effect of change in 

excitation- V and Inverted V curves  - Power factor improvement using Synchronous condenser 
 

PRACTICAL COMPONENT CONTENTS: 

 

LIST OF EXPERIMENTS 

1. Load test on three-phase induction motor 

2. Construction of circle diagram of a 3 phase induction motor by no load and 

blocked rotor test 

3. Load test on single-phase induction motor 

4. No load and blocked rotor tests on single-phase induction motor 

5. Separation of no load losses in 3 phase Induction motor 

6. Predetermination of performance characteristics of 3 phase induction motor by no load and 

blocked rotor test 

7. Regulation of 3 phase alternator by EMF and MMF method 

8. Regulation of 3 phase alternator by ZPF method 

9. Regulation of 3 phase salient pole alternator by slip test 

10. V and inverted V curves of 3 phase synchronous motor 

 

TEXT BOOKS 

1. D P Kothari, and I J Nagrath, “Electric Machines”, McGraw Hill Education (India) Private 

Limited, New Delhi, 2013. 

2. A.E.Fitzgerald, Charles Kingsley, Stephen.D.Umans, “Electric Machinery”, 7th Edition, Tata 

Mcgraw Hill, New Delhi, 2013. 

 

REFERENCES 

1. Langsdorf, “AC Machines”, McGraw Hill Education, 1984 

2. M G Say, “Performance and design of AC Machines”, CBS Publishers, 2002 
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3. P C Sen, “Principles of Electric Machines and Power Electronics”, John Wiley and sons, 2007 

 

 

Theory: 45           Tutorial: 0        Practical: 30            Project: 0          Total: 75 Hours 
 

 

U17EET4002 GENERATION, TRANSMISSION AND 

DISTRIBUTION 

L T P J C 

3 0 0 0 3 
COURSE OUTCOMES 

After successful completion of this course, the students will be able to 
 

CO1 Understand the principles of power generation utilizing various conventional energy 
sources 

K2 

CO2 Impart the knowledge of generation of electricity based on various Non-
conventional energy sources and study the PV module characteristics using modern 
software tools. 

K2 

CO3  Analyze the essential components of transmission line modeling and its 
performance. 

K3 

CO4 Describe and select the configurations of different line insulators and cables. K2 

CO5 Acquire knowledge on different types of distribution systems. K2 
 

PRE-REQUISITE 
1. Network Theory 

2. Electro Magnetic Fields 
 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 

Programme Outcomes(POs) PSOs 
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COURSE ASSESSMENT METHODS 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

3. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
  

 

CONVENTIONAL POWER GENERATION                                                                          9 

Hours 

Introduction – Basic idea   of generation (Changeover from D.C to A.C, A.C generator)- 

Classification of Power Plants – Working principles of thermal (coal, gas and diesel), Hydro-electric 

and Nuclear Power plants – Merits and Demerits. 

 

NON-CONVENTIONAL POWER GENERATION                                                               9 

Hours 
 

Environmental aspects of electric energy conversion: impacts of renewable energy generation on 

environment - Qualitative study of different renewable energy resources: Solar, wind (using Modern 

software tools), Fuel cell, Hydrogen energy systems and hybrid renewable energy systems.  
 

MODELING AND PERFORMANCE OF TRANSMISSION LINES                                 12 

Hours 
 

Structure of electrical power system Calculation of parameters of transmission lines: Resistance, 
inductance and capacitance- Classification of lines: Short line, medium line and long line - equivalent 
circuits, attenuation constant, phase constant, surge impedance, transmission efficiency and voltage 
regulation - Skin and Proximity effects- Ferranti effect, Phenomena of corona and its losses. 

 

INSULATORS AND CABLES (Qualitative study only)                                                         7 

Hours 
 

Insulators: Types - voltage distribution in insulator string and grading, improvement of string 

efficiency - Underground cables: Constructional features of LT and HT cables- capacitance, dielectric 

stress and grading - thermal characteristics. 

 

DISTRIBUTION SYSTEM                                                                                                        8 

Hours 
 

Classification of Distribution systems - AC distribution and DC Distribution - Connection Scheme of 

Distribution System - Radial system, Ring-main and Interconnected System. AC distribution - AC 

distributor with concentrated load - three-phase, four-wire distribution system. Sub-mains - Stepped 

and tapered mains. 

 

TEXTBOOK 

 

1. S. N. Singh, “Electric Power Generation, Transmission and Distribution”, 2nd Edition, Prentice 

Hall of India, New Delhi, 2008. 

2. B. R. Gupta, “Power System Analysis and Design”, 5th Edition, S. Chand, New Delhi, 2001. 
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REFERENCES 

 

1. C.L. Wadhwa, “Electrical Power Systems”, 6th Edition, New Age International (P) Ltd., New 

Delhi, 2010. 

2. D. P Kothari and I J Nagrath, “Modern Power System Analysis”, 4th Edition, Tata McGraw 

Hill, New Delhi, 2011. 

3. El-Wakil M.M., “Power Plant Technology”, 2nd Edition, Tata McGraw Hill, New Delhi, 2010. 

4. G.D. Rai, “Introduction to Power Plant Technology”, 3rd Edition, Khanna Publishers, New 

Delhi, 2013. 

 

 

 

 

Theory:  45         Tutorial: 0       Practical:0                Project: 0            Total: 45 Hours 
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U17EEI4203 DIGITAL ELECTRONICS 
L T P J C 

3 0 2 0 4 
COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Understand the operation of basic logic gates and logic families K2 

CO2 Analyze, Design and Implement various combinational logic circuits K3 

CO3 Design counters and simple synchronous sequential logic circuits using Flip Flops K3 

CO4 Classify different semiconductor memories and identify suitable PLD for the 

applications 
K2 

CO5 Design, Simulate and Implement simple digital circuits using suitable software tools 

and hardware components. 
K3 

 

 

PRE-REQUISITE 
1. Analog Electronics 
 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 S            M  

CO2 W S S          S  

CO3  S S          S  

CO4   W          M  

CO5  M M  M    S    S W 
 

COURSE ASSESSMENT METHODS 

Direct 

1. Continuous Assessment Test I, II 

2. Model Examination (For Practical Courses  & Embedded Courses) 

3. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, 

Quiz, Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. 

(as applicable)  

4. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
  

 

THEORETICAL COMPONENT CONTENTS 
 

FUNDAMENTALS OF DIGITAL SYSTEMS                                                                        9 Hours 

Introduction to Digital Circuits, Logic Gates, Boolean Algebra, Number Systems: Binary, Signed Binary, 

Octal, Hexadecimal Number, Binary Arithmetic, One’s and Two’s Complements, Binary Codes: 8421, 

2421, Gray Code, Excess 3 Code, Error detecting and Correcting Codes. 

Standard representation for logic functions: SOP, POS, Canonical Form, Simplification of Logical 

functions using K-Map, Quine-McCluskey Method – Don’t Care Conditions (upto 4 variables) 
 

DESIGN OF COMBINATIONAL LOGIC CIRCUITS                                                         9 Hours 
Design of Combinational Circuits - Adders, Subtractors, Parallel Adder, Carry Look Ahead Adder, 

Digital Comparator, Parity Generator/Checker, Code Converters, Encoders, Decoders, Multiplexer, De-

Multiplexer, Implementation of Boolean function using Multiplexer. 
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SEQUENTIAL LOGIC CIRCUITS                                                                                       11 Hours 
Latch, Flip Flops: SR, JK, T and D types – Characteristic Equation, Excitation Table, Types of 

Triggering, Master Slave JK Flip Flop,  Applications of Flip Flops, Conversion of one flip flop into other 

flip flop, Counters: Synchronous & Ripple Counter - Modulo-N Counter, Counter Design using Flip 

Flops, Shift Registers: Types and Applications, Ring Counter. 
 

SEQUENTIAL CIRCUIT DESIGN                                                                                         7 Hours                                                                                              
Classification of Sequential Circuits: Moore and Mealy Model, Design of Synchronous Sequential 

Circuit: State Diagram, State Table, State Reduction, State Assignment, Hazards in sequential circuits. 
 

SEMICONDUCTOR MEMORIES AND DIGITAL INTEGRATED CIRCUITS             9 Hours 
Introduction to Memories: RAM, ROM, PROM, EEPROM, PLA, PAL, FPGA, Implementation of 

Combinational Logic using PLA and PAL. 

Basic IC Terminologies, Characteristics of Digital Logic families: TTL and CMOS logic, Introduction 

to circuit design using Simulation Software tool. 
 

PRACTICAL COMPONENT CONTENTS 

LIST OF EXPERIMENTS 

1. Verification of truth table for Logic Gates and Flip Flops. 

2. Implementation of Boolean Function using Gates. 

3. Design and implementation of Adder / Subtractor circuits. 

4. Design of Code converters: Gray to Binary, Binary to Gray. 

5. Design and implementation of Encoder and Decoder using Logic Gates. 

6. Design of combinational circuit using MUX/DEMUX. 

7. Design and implementation of 4 – bit Synchronous Counter. 

8. Design and implementation of 4 – bit Asynchronous Counter. 

9. Design and implementation of 4 – bit Shift Registers. 

10. Design of simple combinational circuits using Simulation Software Tool. 

TEXT BOOKS 

1. M. Morris Mano, “Digital Logic and Computer Design”, Pearson India Education Services Pvt. 

Ltd., New Delhi, 2016. 

2. R. P. Jain, “Modern Digital Electronics”, 4th Edition, Tata McGraw Hill Education Pvt Ltd., 

2010. 

3. A. Anand Kumar, “Fundamentals of Digital Circuits”, 4th Edition, Prentice Hall India, 2016. 

REFERENCES 

1. Soumitra Kumar Mandal, “Digital Electronics: Principles and Applications”, Tata McGraw Hill 

Education Pvt Ltd, 2010. 

2. Thomas L. Floyd, “Digital Fundamentals”, 11th Edition, Pearson Education Limited, 2014. 

3. Raj Kamal, “Digital Systems: Principles and Design”, 3rd Edition, Pearson Education Limited, 

2009. 

4. John M. Yarbrough, “Digital Logic: Applications and Design”, West Publishing Company, 2002. 

5. David J. Comer, “Digital Logic & State Machine Design”, Oxford University Press, 2012. 

 

Theory:  45         Tutorial: 0        Practical: 30               Project: 0           Total: 75 Hours 
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U17EET4004 DIGITAL SIGNAL PROCESSING L T P J C 

3 0 0 0 3 
COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Understand the different types of signals and systems and its applications. K2 
CO2 Apply various methods of transformation techniques and analyze the systems. K3 

CO3 Compute, simulate and analyze the DFT using FFT algorithms.   K3 

CO4 Design and realize digital IIR and FIR filters. K3 

CO5 Understand the architecture and programming aspects of DSP processor. K2 
 

 

PRE-REQUISITE 
1. Partial Differential Equations and Transforms 

 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 
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COURSE ASSESSMENT METHODS 

Direct Tools 

1. Continuous Assessment Test I, II 

2. Assignment, Open book test; Cooperative learning report, Group Presentation, Problem 

based learning, Project based learning, Mini Projects, Project report, Quiz, Role play, 

Self-Explanatory videos, Prototype or Product Demonstration etc. (as applicable) 

3. End Semester Examination 

Indirect Tools 

1. Course-end survey 

2. Programme Exit survey 

3. Placement/Higher education record 

4. Feedback (Students, Employers, Parents, Professional body members, Alumni) 
  

 

SIGNALS AND REPRESENTATION                                                                                     7 

Hours 

Classification of signals: One Dimensional, Two-Dimensional, Three Dimensional Signal. Various 

Classification of Systems and signals - Basic Elements of DSP, Sampling Theorem - Applications of 

Digital Signal Processing - ECG. 

 

DISCRETE TIME SYSTEM ANALYSIS                                                                                9 
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Hours 
Z-transform and its properties, ROC, Inverse z-transforms; difference equation – Solution by z-
transform, Stability analysis, Linear and Circular Convolution. 
 

DISCRETE FOURIER TRANSFORM & COMPUTATION                                                9 

Hours 
DFT, magnitude and phase representation - Computation of DFT using FFT algorithm radix 2 – DIT 
and DIF –MATLAB Programming for FFT Computation. 
 

DESIGN OF DIGITAL FILTERS                                                                                           11 

Hours 
FIR Filter – Linear phase characteristics - Windowing Techniques. IIR design - Analog filter design - 
Butterworth approximations - digital design using impulse invariant and bilinear transformation - 
Warping, pre-warping, Frequency transformation.  FIR & IIR filter realization. 

 

DSP PROCESSOR                                                                                                                      9 

Hours 

Introduction to DSP processors - Architecture and features of TMS 320F281 Processor – General 

purpose timer - PWM generation unit - capture control units- Introduction to code composer studio - 

DSP based speed control of PMSM motor. 

 

REFERENCES 

1. J.G. Proakis and D.G. Manolakis, ‘Digital Signal Processing Principles, Algorithms and 

Applications’, Pearson Education, New Delhi, 2003 / PHI. 

2. D.H. Hayes, “Digital Signal Processing”, Schaum’s Outline Series, Tata McGraw Hill, New 

Delhi, 2007.  

3. B. Venkataramani, M. Bhaskar, “Digital Signal Processors, Architecture, Programming and 

Applications”, Tata McGraw Hill, New Delhi, 2003. 

4. Alan V. Oppenheim, Ronald W. Schafer and John R. Buck, “Discrete – Time Signal 

Processing”, Pearson Education, New Delhi, 2003. 

5. Ramesh Babu, “Digital Signal Processing”, 4th Edition, SciTech Publications (India) 

Pvt.Ltd.,2012. 

6. “TMS320F281 data sheet and application notes”, www.ti.com. 

 

 

 

 

Theory:45         Tutorial: 0       Practical: 0             Project:  0         Total: 45 Hours 
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U17EEI4205 PLC AUTOMATION 
L T P J C 

2 0 2 0 3 
COURSE OUTCOMES 

After successful completion of this course, the students would be able to 

 

CO1 Describe the architecture of PLC. K2 

CO2 Understand the working of PLC analog input and output devices. K2 

CO3 Program on basic ladder logic diagram using timer and counters. K2 

CO4 Understand the interface of PC with PLC and hardware implementation K2 
 

 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 
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COURSE ASSESSMENT METHODS 

Direct 

1. Continuous Assessment Test I, II 

2. Model Examination (For Practical Courses  & Embedded Courses) 

3. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

4. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
  

 

THEORETICAL COMPONENT CONTENTS: 
 

INTRODUCTION TO PLC                                                                                                      10 

hours 

Definition and history of PLC, Overall PLC system, PLC Input and output modules, central processing 

unit, processor, input modules (Interfaces), power supplies , PLC advantages and disadvantages, 

selection criteria for PLC, Input ON/OFF switching devices, Input analog devices, Output ON/OFF 

devices, output analog devices. 

 

PROGRAMMING OF PLC                                                                                                      10 hours 
Methods of Programming - construction of PLC ladder diagram, Basic components & their symbols 

in ladder diagram, Fundamental of ladder diagram, Boolean logic &relay logic, and analysis of rungs. 

Timers and counters, programming with timers and counters. 
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APPLICATION OF PLC                                                                                                           10 hours 

Instructions in PLC , program control instruction ,math instruction, sequencer instruction , use of PC 
as PLC , application of PLC, case studies of bottle filling system.  

 

PRACTICAL COMPONENT CONTENTS: 

 

LIST OF EXPERIMENTS 

 

1. Develop a Boolean logic to flash Lamp 

2. Implementation of simple combination logic using PLC 

3. Sequential Logic using PLC 

4. Timer – On Delay and Off Delay 

5. Counter – Up and Down 

6. Design of Alarms and Interlocks 

7. Water Level Control System 

8. Temperature control system 

9. Implementation of motor control forward and Reverse control using PLC 

 

REFERENCES 

1. Frank D. Petruzella, “Programmable Logic Controllers”, McGraw-Hill Companies, 

3rdEdition, March 2013. 

2. Ian G.Warnock, “Programmable Controllers Operation and Application”, Prentice Hall 

International, UK, 1992. 

3. John W. Webb and Ronald A.Reis, “Programmable Logic Controllers – Principles and 

Applications”, Prentice Hall Inc., New Jersey, 3rdEdition, 1995. 

4. Krishnakant , “Computer Based Industrial Control”, Prentice Hall of India, 1997. 

 
 

 

 

Theory:  30          Tutorial: 0          Practical:15         Project: 0            Total: 45 Hours 
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U17INI4600 ENGINEERING CLINIC 2 
L T P J C 

0 0 4 2 3 
 

 

COURSE OBJECTIVES 

 To help the students look into the functioning of simple to complex devices and systems 

 To enable the students to design and build simple systems on their own 

 To help experiment with innovative ideas in design and team work 

 To create an engaging and challenging environment in the engineering lab 

 

 

COURSE OUTCOMES 

 

After successful completion of this course, the students should be able to: 

 

CO1: Identify a practical problems and find a solution 

CO2: Understand the project management techniques 

CO3: Demonstrate their technical report writing and presentation skills 

 

PRE-REQUISITE: 
1. Engineering Clinic 1 

  
CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs Programme Outcomes(POs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 S S S S S M W  S   S   

CO2           S    

CO3          S     
 

 

COURSE ASSESSMENT METHODS: 
 

Direct Indirect 

1. Project reviews 50% 1. Course Exit Survey 

2. Workbook report  10%  

3. Demonstration & Viva-voce 40%  

 

Content: 

The course will offer the students with an opportunity to gain a basic understanding of computer 

controlled electronic devices and apply the concepts to design and build simple to complex 

devices. As a practical project based embedded course, the students will be taught the concepts 

using a variety of reference material available in the public domain. While the course will start 

with formal instruction on hardware, programming and applications, the major portion of the 

course will provide the students with ample opportunity to be innovative in designing and 

building a range of products from toys to robots and flying machines. 

 

 

 

 

 

 



39 
  

Signature of the Chairman BOS EEE 

 

Course Semester Focus 

Engineering Clinic II 2 
Raspberry pi based controllers with Python 

programming 

 

GUIDELINES: 

1. Practical based learning carrying credits. 

2. Multi-disciplinary/ Multi-focus group of 5-6 students. 

3. Groups can select to work on a specific tasks, or projects related to real world problems. 

4. Each group has a faculty coordinator/Instructor who will guide/evaluate the overall group as 

well as individual students. 

5. The students have to display their model in the ‘Engineering Clinics Expo’ at the end of 

semester. 

6. The progress of the course is evaluated based on reviews and final demonstration of prototype.  

 

 

  

 

Theory:  0          Tutorial: 0          Practical:0         Project: 90            Total: 90 Hours 
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 U17VEP4504 PROFESSIONAL VALUES 

 

L T P J C 

0 0 2 0 0 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Develop the ethical values in both professional and personal life  

CO2 Develop ability to take decision to reinforce professional life  

CO3 Rational in professional skills required for diverse society  

CO4 Excel in ingenious attitude to congregate professional life  

CO5 Research into the professional stand  

CO6 Spruce an Individual with decorum to achieve professional life  
  

Pre-requisites : 

1. Personal Values 

2. Interpersonal Values 

3. Family Values 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation)       S-Strong, M-Medium, W-Weak 

 
COs Programme Outcomes(POs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1        S     

CO2    M         

CO3   S          

CO4            S 

CO5        M     

CO6          M   
 

 

COURSE ASSESSMENT METHODS 

Direct 

1.Group Activity /  Individual performance and assignment  

2.Assessment on Value work sheet / Test  

Indirect 

1. Mini project on values / Goodwill Recognition 
 

 

PROFESSIONAL SKILLS WITH VALUES  

Positive Attitude, Adaptability, Responsibility, Honesty and Integrity, Self Esteem, & Self Confidence 

BUILDING INNOVATIVE WORK CULTURES  

Creative thinking, Critical thinking, Conflict Resolution, Problem Solving, & Decision making 

PROFESSIONAL WORK ETHICS  

Types of Ethics, Etiquette,  personality Grooming, Emotional quotient, Human Dignity, Safety & Role 

of Professional in Social Responsibility 

ENGINEERING ETHICS  

Engineering Council of India -    Objectives - Code of Ethics - Social responsibility -Professional 

Quality -  Ethical issues - Effects - Strategy – Corruption, Consequences, Cures 

CASE STUDIES IN ENGINEERING ETHICS  

Discussion of case studies relating to Public safety, health, welfare, Quality of product, Improper 

conduct by management, Product responsibility, Intellectual property 
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REFERENCES 

 

1. LEARNING TO DO SOURCEBOOK 3 - UNESCO-UNEVOC -PDF  

            www.unevoc.unesco.org/fileadmin/user_upload/pubs/LearningToDo.pdf 

 

2. DECLARATION OF PROFESSIONAL VALUES AND ETHICAL STANDARDS 

            www.garda.ie/Documents/User/declarationvalues.pdf 

 

3. KARMA YOGA - SWAMI VIVEKANANDA 

            www.vivekananda.net/PDFBooks/KarmaYoga.pdf 

 

4. PROFESSIONAL ETHICS IN ENGINEERING - Sasurie College of Engineering 

            www.sasurieengg.com/.../GE2025%20Professional%20Ethics%20in%20Engineering. 

 

5. ENGINEERING ETHICS CASE STUDY; Challenger 

            www.ucc.ie/en/processeng/staff/academic/ebyrne/.../PE1006PptNotesLect7.pdf 

 

 

Theory: 0            Tutorial: 0        Practical: 15               Project: 0            Total: 15 Hours 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.unevoc.unesco.org/fileadmin/user_upload/pubs/LearningToDo.pdf
http://www.garda.ie/Documents/User/declarationvalues.pdf
http://www.vivekananda.net/PDFBooks/KarmaYoga.pdf
http://www.sasurieengg.com/.../GE2025%20Professional%20Ethics%20in%20Engineering
http://www.ucc.ie/en/processeng/staff/academic/ebyrne/.../PE1006PptNotesLect7.pdf
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SEMESTER - V 
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U17EET5001 POWER ELECTRONICS 
L T P J C 

3 0 0 0 3 
 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 
 

CO1 Distinguish the operation, capabilities, characteristics of various power 

semiconductor devices and driver circuits. 

K1 

CO2 Analyze the performance of AC-DC converter for different loads  K2 
CO3 Utilize the principle of DC-DC converters with various control techniques for 

renewable energy application. K2 
CO4 Apply the Voltage and frequency control of inverters and AC-AC converters K3 

CO5 Design a simulation model for power electronic converter  
K2 

 

PRE-REQUISITE 
1. Analog Electronics 

2. Circuit Theory 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 
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COURSE ASSESSMENT METHODS 

Direct Tools 

1. Continuous Assessment Test I, II 

2. Assignment, Open book test, Group Presentation, Mini Projects, Prototype or Product 

Demonstration etc. (as applicable) 

3. End Semester Examination 

Indirect Tools 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
  

 

POWER SEMI-CONDUCTOR DEVICES                                                                               9 

Hours 

Power diode, power BJT, SCR, Power MOSFET and IGBT – Structure and operation, Static and 

switching characteristics- Structure and V-I characteristics of GTO and TRIAC- Driver and snubber 

circuits. 
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AC TO DC CONVERTERS         9 

Hours 
Single phase and three phase half and fully controlled converters – Effect of source inductance – 
Analysis of converters with R and RL loads - Performance parameters - Dual converters. 
 

DC TO DC CONVERTERS              9 

Hours 
Step-down chopper - Time ratio control and current limit control – Step-up chopper- Two quadrant 
and four quadrant choppers - Switching mode regulator - Buck, boost, buck-boost converters- Isolated 
converter: forward and flyback topology-DC-DC Converters for PV systems. 

 , 

DC TO AC CONVERTERS                                                                                                      9 Hours 
Single phase and three phase bridge voltage source inverters –Voltage control and harmonic reduction 
(waveform improvement) - Current source inverter- Inverters application for Induction Heating and 
UPS. 

 

AC TO AC CONVERTERS                                                                                                     9 Hours 

Single phase and Three phase AC voltage controllers – Phase control – PWM control- single and three 

phase cyclo converters – On load Transformer Tap Changers-Simulation of Power Electronic Circuits 

(Quantitative) 

 

TEXT BOOKS 

 

1. M.H. Rashid, “Power Electronics: Circuits, Devices and Applications”, 3rd Edition, Pearson 

Education, 2014, New Delhi. 

2. M.D. Singh, K. B. Khanchandani, “Power Electronics”, 2nd Edition, Tata McGraw Hill, 2006, 

New Delhi.John B Peatman, “Designing with PIC Micro Controller”, McGraw-Hill, 2013. 

 

REFERENCES 

 

1. Ned Mohan, Tore. M. Undeland, William. P. Robbins, “Power Electronics: Converters, 

Applications and      Design”, 3rd Edition, Wiley, 2010, India. 

2. Vidhyathil Joseph, “Power Electronics Principles and Applications”,McGraw Hill Education 

(India), 2010. 

3. Williams, B. W., “Power Electronics: Devices, Drivers, Applications, and Passive 

Components” 3rd Edition, McGraw Hill, 2006. 

4. Andrzej M. Trzynadlowski, “Introduction to Modern Power Electronics”, 2nd Edition, Wiley 

India Pvt. Ltd., 2011. 

5. P.S. Bimbra, “Power Electronics”, Khanna Publishers, 2012, New Delhi. 

 

 

 

Theory: 45           Tutorial: 0        Practical: 0               Project: 0           Total: 45 Hours 
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U17EEI5202 
MICROPROCESSORS AND 

MICROCONTROLLERS 

L T P J C 

3 0 2 0 4 
COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Understand the architecture of Microprocessors and Microcontrollers.               K2 

CO2 Understand the instructions of Microprocessors and Microcontrollers to write 

programs using assembly language and Embedded C.                                                 

K2 

CO3 Apply the techniques to control the peripheral devices with Microcontrollers. K3 

CO4 Analyze the interfacing modules of microcontrollers using Embedded C in an IDE. K4 

CO5 Analyze the real time issues involved in end product design with solutions.   K4 
 

PRE-REQUISITE 
1. Digital Electronics 

 

CO/PO Mapping 
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COURSE ASSESSMENT METHODS 

Direct 

1. Continuous Assessment Test I, II 

2. Model Examination (For Practical Courses  & Embedded Courses) 

3. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

4. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
  

 

THEORETICAL COMPONENT CONTENTS: 
 

INTRODUCTION                                                                                                                       8 Hours 
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Overview and comparison of microprocessors and microcontrollers - vendors in microprocessors and 

microcontrollers - 8085 architecture – pin diagram – addressing modes – instruction set – interrupts – 

memory and I/O interfacing – simple assembly language programming. 
 

8051 MICROCONTROLLER 9 

Hours 

8051 architecture – I/O pins – ports – addressing modes – instruction set– timers and counters – serial 

data communication – interrupts – memory organization – assembly language programming. 

 
 

8051 PROGRAMMING USING EMBEDDED ‘C’    10 

Hours 
Port initialization – data types – time delay – logic operations – data conversion – data serialization – 

Interface Programming: relay – timer – serial communication – LED – 7 segment display – Keypad – 

Programming Tools: KEIL IDE. 
 

PIC MICROCONTROLLER    8 

Hours 

Architecture of PIC 16F8xx – FSR – Oscillator Circuit – Program Memory organization- Register File 

Structure  - Addressing Modes – Instruction Set- Simple Assembly Language Programming. 
 

PICPROGRAMMING USING EMBEDDED ‘C’                                                  10 Hours 
Port initialization – data types – time delay – logic operations - Internal structure and Programming: 

I/O ports –Interrupts –Timers – capture/compare/PWM module –LCD– ADC – SPI. Programming 

Tools: MPLABORATORY IDE. 
 

PRACTICAL COMPONENT CONTENTS: 

LIST OF EXPERIMENTS 
 

8085, 8051 Program using Assembly Language 

1. Programs for 8 bit arithmetic, control instructions using 8085 processor and 8051 microcontroller. 

2. A/D interfacing and D/A interfacing with 8085 processor. 

3. Stepper motor interfacing with 8051 microcontroller. 

8051 Program using Embedded C 

1.LED and Timer programming 

2.LCD interface 

3.Serial communication to PC 

4.Temperature monitoring 

PIC Program using Embedded C 

1.LED and Timer programming 

2.LCD interface 

3.Serial communication to PC 

4.Generation of PWM pulse, Motor control 

5.RTC interface 
 

TEXT BOOKS 

1. Ramesh S Gaonkar, “Microprocessor architecture programming and application with 

8085”, 6th Edition, Penram International publication, New Delhi, 2011. 

2. Muhammad Ali Mazidi, Janice GillispieMazidi, RolinD.Mckinlay, “The 8051 

microcontroller and embedded systems using assembly and C”, 2nd Edition, Pearson 

Education, 2011. 

3. John B Peatman, “Designing with PIC Micro Controller”, McGraw-Hill, 2013. 

REFERENCES 

1. Kenneth J Ayala, “The 8051 microcontroller architecture programming and application”, 

Penram International publication, New Delhi, 2004. 
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2. MykePredko, “Programming and Customizing the PIC Microcontroller”, McGraw-Hill, New 

York, 2007. 

3. PIC16F87XA Data Sheet [Online] Available: 

     http://www.wvshare.com/datasheet/Microchip_PDF/ PIC16F877A.PDF.  
 

 

 

Theory: 45           Tutorial: 0        Practical: 30          Project: 0           Total: 75 Hours 
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U17EEI5203 CONTROL SYSTEMS L T P J C 

3 0 2 0 4 
COURSE OUTCOMES 

After successful completion of this course, the students would be able to 

 

CO1 Derive the transfer function model of electromechanical systems. K2 

CO2 Analyse the system response in time and frequency domains. K4 

CO3 Analyse system stability in time and frequency domain. K4 

CO4 Construct the state space model of Linear systems. K3 

CO5 Identify and measure Electrical and Non-Electrical quantities using appropriate 

instruments. 
K2 

 

 

PRE-REQUISITES 
1. Partial Differential Equations and Transforms 
 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 S M           W  

CO2 S M   M        W M 

CO3 S M W  M        W M 

CO4 S M W          S M 

CO5 M M   W    S   M M  

 

COURSE ASSESSMENT METHODS 

 

Direct 

1. Continuous Assessment Test I, II 

2. Model Examination (For Practical Courses  & Embedded Courses) 

3. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

4. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
 

 
 

THEORETICAL COMPONENT CONTENTS: 

 

SYSTEMS AND THEIR REPRESENTATION                                                                     9 Hours 
Basic elements in control systems – Open and closed loop systems -Mathematical modelling of physical 

systems: Transfer function model of Mechanical and Electrical systems Electrical analogue of 

mechanical systems - Transfer function of DC Servo motor and AC Servomotor-Block diagram reduction 

techniques – Signal flow graphs. 



49 
  

Signature of the Chairman BOS EEE 

 

TIME RESPONSE ANALYSIS                                                                                     9 Hours 

Time response – Types of test input-step, ramp, impulse and parabolic inputs – I order system response 

for step, ramp and impulse input and II order system Response for step input– Time domain specifications 

-Error coefficients – Generalized error series – Steady state error – P, PI, PID modes of feedback control. 
 

FREQUENCY RESPONSE ANALYSIS                                                                           9 Hours 

Frequency response – Frequency domain specifications- Correlation between frequency domain and time 

domain specifications– Polar plot – Bode plot- Introduction to Constant M and N circles. 
 

STABILITY OF CONTROL SYSTEM                                                                            9 Hours 

Definition of Stability - Location of roots of Characteristics equation in S plane for stability – Routh 

Hurwitz criterion – Root locus Techniques – Effect of pole, zero addition – Gain margin and phase 

margin –Concepts of Nyquist stability criterion. 
 

STATE VARIABLE ANALYSIS                                                                                       9 Hours 

State space formulation-state model of linear system-state diagram-state space representation using 

physical variable- state space representation using phase variable - state space representation using 

canonical variable-Solution of state equations using Laplace transform-Concepts of Controllability and 

Observability. 
 

PRACTICAL COMPONENT CONTENTS: 

LIST OF EXPERIMENTS 
 

1. Transfer function of DC and AC servo motors. 

2. Analyse the different types of Controllers (PI, PD, PID) using simulation and experiment. 

3. Time Response of First order and second order system using simulation and experiment. 

4. Stability analysis of linear systems. 

5. Measurement of R, L and C using different bridges. 

6. Calibration of 

a.  Single phase Energy Meter. 

b. Wattmeter using CT and PT. 

7. A/D and D/A Converters. 

8. Measurement of Non Electrical Quantities using Transducers.  

9. Data Acquisition System using LabView 

10. Measurement of high resistance using Megger. 

 

TEXT BOOKS 

1. I.J. Nagrath& M. Gopal, “Control Systems Engineering”, 5thEdition, New Age International   

Publishers, New Delhi, 2007. 

2. M. Gopal, “Control Systems, Principles & Design”, 4thEdition, Tata McGraw Hill, New Delhi, 

2012. 

REFERENCES 

1. K. Ogata, “Modern Control Engineering”, 5thEdition, Pearson Education, New Delhi, 2010. 

2. B.C. Kuo, “Automatic Control Systems”, 7thEdition, Prentice Hall of India Ltd., New Delhi, 

2003. 

3. R. Anandha Natarajan and B. Ramesh Babu, “Control System Engineering”, 3rdEdition, Scitech 

Publication, 2009. 

4. Norman S. Nise, “Control Systems Engineering”, 4thEdition, John Wiley & Sons, Inc., 2007. 

5. M.N. Bandyopadhyay, “Control Engineering Theory & Practice”, Prentice Hall of India, 2004. 

 

Theory: 45          Tutorial:0       Practical:   30          Project: 0      Total: 75 Hours 
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U17EET5004 ELECTRICAL MACHINE DESIGN L T P J C 

3 0 0 0 3 
COURSE OUTCOMES 

After completion of this course, the students will be able to 
 

CO1 Understand the various design factors and select suitable materials required for 

construction of Electrical Machines and Transformers. 
K2 

CO2 Design DC Machines for given specifications. K3 

CO3 Design Single phase and Three phase Transformers along with cooling methodologies. K3 

CO4 Design stator and rotor of 3 Phase Induction and Synchronous Machines. K3 

CO5 Use software tools to design electrical machines.   K3 
 

PRE-REQUISITE 
1. DC Machines and Transformers 

2. Induction and Synchronous machines 
 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 S M             

CO2 M S S          S  

CO3 M S S          S  

CO4 M S S          S  

CO5     S        M M 
 

COURSE ASSESSMENT METHODS 

 

Direct 

1. Continuous Assessment Test I, II 

2. Model Examination (For Practical Courses  & Embedded Courses) 

3. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

4. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
  

 

THEORETICAL COMPONENT CONTENTS 
 

DESIGN CONSIDERATIONS AND MAGNETIC CIRCUIT CALCULATIONS                 9 Hours 
Major Considerations and Constraints in Electrical Machine Design, Electrical and Magnetic Materials, 

Insulating Materials for rotating electrical machines and transformers, Types of Enclosures, Cooling and 

Ventilation, Indian and IEC Standard Specifications,  

B-H Curves, MMF calculation for various types of electrical machines, Choice of Specific Electric and 

Magnetic Loadings, Separation of D and L for the rotating machines, Real and Apparent Flux Densities. 
 

DC MACHINES                                                                                                                                 9 Hours 
Output Equation of DC Machines, Main Dimensions, Design of Armature, Commutator and Brushes, Losses 

and Efficiency Calculations, Design of DC Machine using C Language. 
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TRANSFORMERS                                                                                                                               9 Hours 
kVA rating of Single Phase and Three Phase Transformers, Design of Core, Yoke and Windings for Core 

and Shell Type Transformers, Overall Dimensions, Design of Welding Transformer, Current and Potential 

Transformers, Design of Cooling Tanks and tubes, Design of Transformer using C Language. 

 

INDUCTION MACHINES                                                                                                                 9 Hours 
Output Equation, Main Dimensions, Rules for selection of rotor slots of Squirrel Cage Machines, Design of 

Rotor Bars and Slots, Design of End Rings, Design of Wound Rotor. 

 

SYNCHRONOUS MACHINE                                                                                                          9 Hours 

Output Equation, Main Dimensions, Choice of Specific Loadings, Short Circuit Ratio, Design of Stator and 

Rotor of Cylindrical and Salient Pole Machines, Design of Field Coil, Introduction to CAD. 

 

TEXT BOOKS 

       1.  K.M.V. Murthy, ‘Computer Aided design of Electrical Machines’, B S Publications 2008 

       2.  S.K. Sen, ‘Principles of Electrical Machine Design with Computer Programmes’, Oxford and 

            IBH Publishing Co.Pvt Ltd., New Delhi, 2nd edition, 2006 

 

REFERENCES 

1. A.K. Sawhney, ‘A Course in Electrical Machine Design’, DhanpatRai and Sons, New Delhi, 5th 

edition,1997 

2. V.N. Mittle and A. Mittle, ‘Design of Electrical Machines’, Standard Publications and Distributors, 

Delhi, 5th edition, 2014 

3. R.K. Agarwal, ‘Principles of Electrical Machine Design’, S.K.Kataria and Sons, Delhi, 5th edition, 

2014 

4. A. Shanmugasundaram, G. Gangadharan, R. Palani, ‘Electrical Machine Design Data Book’, New 

Age Pvt. Ltd., Reprint of 1st  edition 2007 

 
 

                

 

 

Theory: 45          Tutorial:0       Practical:   0          Project: 0      Total: 45 Hours 
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U17INI5600 ENGINEERING CLINIC 3 

 

L T P J C 

0 0 4 2 3 
 

 

COURSE OBJECTIVES 

 To help the students look into the functioning of simple to complex devices and systems 

 To enable the students to design and build simple systems on their own 

 To help experiment with innovative ideas in design and team work 

 To create an engaging and challenging environment in the engineering lab 

 

 

COURSE OUTCOMES 
After successful completion of this course, the students should be able to: 

CO1: Identify a practical problems and find a solution 

CO2: Understand the project management techniques 

CO3: Demonstrate their technical report writing and presentation skills 

 

PRE-REQUISITE: 

1. Engineering Clinic 2 

  
CO/PO Mapping 

(S/M/W indicates strength of correlation)       S-Strong, M-Medium, W-Weak 

COs Programme Outcomes(POs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 S S S S S M W  S   S   

CO2           S    

CO3          S     
 

 

COURSE ASSESSMENT METHODS: 
 

Direct Indirect 

1. Project reviews 50% 1. Course Exit Survey 

2. Workbook report  10%  

3. Demonstration & Viva-voce 40%  

 

Content: 

The course will offer the students with an opportunity to gain a basic understanding of 

computer controlled electronic devices and apply the concepts to design and build simple to 

complex devices. As a practical project based embedded course, the students will be taught the 

concepts using a variety of reference material available in the public domain. While the course 

will start with formal instruction on hardware, programming and applications, the major 

portion of the course will provide the students with ample opportunity to be innovative in 

designing and building a range of products from toys to robots and flying machines. 

In the ___5th ___ semester, students will focus primarily on ____(insert focus from below 

table)____ 
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Course Semester Focus 

Engineering Clinic III 3 Design project combining concepts learnt in 

Engineering clinics I and II 

 

GUIDELINES: 

1. Practical based learning carrying credits. 

2. Multi-disciplinary/ Multi-focus group of 5-6 students. 

3. Groups can select to work on specific tasks, or projects related to real world problems. 

4. Each group has a faculty coordinator/Instructor who will guide/evaluate the overall 

group as well as individual students. 

5. The students have to display their model in the ‘Engineering Clinics Expo’ at the end 

of semester. 

6. The progress of the course is evaluated based on reviews and final demonstration of 

prototype.  

 

 

  

Theory: 0          Tutorial:0       Practical:   0          Project: 90      Total: 90 Hours 
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U17VEP5505 SOCIAL  VALUES 

 

L T P J C 

0 0 2 0 0 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Understand the transformation from self to society  

CO2 Acquire knowledge about disparity among Human Beings  

CO3 Realize the new ethics in creating a more sustainable Society  

CO4 Develop skills to manage challenges in social issues  

CO5 Acquire the skills for Management of Social work & Holistic Society  

CO6 Validate the social liabilities at dissimilar situations  
  

Pre-requisites : 

1. Personal Values 

2. Interpersonal Values 

3. Family Values 

4. Professional Values 

CO/PO Mapping 

(S/M/W indicates strength of correlation)       S-Strong, M-Medium, W-Weak 

 
COs Programme Outcomes(POs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1      S       

CO2       S      

CO3        M     

CO4           S  

CO5            S 

CO6         M    
 

 

COURSE ASSESSMENT METHODS 

Direct 

1.Group Activity /  Individual performance and assignment  

2.Assessment on Value work sheet / Test  

Indirect 

1. Mini project on values / Goodwill Recognition 
 

 

SELF AND SOCIETY  

Relation between self and society – Different forms of society - Elements of Social structures – 

Realization of Duties and Responsibilities of Individual in the Society 

SOCIAL VALUES  

Tolerance – Responsibility – Sacrifice – Sympathy - Service – peace- nonviolence - right conduct- 

Unity – forgive – dedication – Honest 

SOCIAL ISSUES  

Disparity among Human beings- Poverty-Sanitation -corruption- un employment-superstition – 

religious intolerance & castes – terrorism. 

EMERGING ETHICS FOR SUSTAINABLE SOCIETY  

Unison of Men in Society -   Positive Social Ethics - Cause and Effect - Ensuring an Equitable Society- 

Effect of Social Media in society - development of Education and Science in the Society 

SOCIAL WELFARE  
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Social welfare Organization - Programme by Government and NGO's - Benefits of Social Service - 

Balancing the Family and Social Life – Development of Holistic Society 

REFERENCES 

 

1. SOCIAL PROBLEMS IN INDIA - ForumIAS.com – PDF 

discuss.forumias.com/uploads/File upload/.../711b18f321d406be9c79980b179932.pd... 

 

2. INVESTING IN CULTURAL DIVERSITY AND INTERCULTURAL DIALOGUE: 

UNESCO. 

            www.un.org/en/events/culturaldiversityday/pdf/Investing_in_cultural_diversity.pdf 

 

3. INDIAN SOCIETY AND SOCIAL CHANGE - University of Calicut 

            www.universityofcalicut.info/SDE/BA_sociology_indian_society.pdf 

 

4. CULTURE, SOCIETY AND THE MEDIA - E-

classwww.eclass.uoa.gr/.../MEDIA164/.../%5BTony_Bennett,_James_Curran,_Michael_G 

 

5. SOCIAL WELFARE ADMINISTRATION - IGNOU 

            www.ignou.ac.in/upload/Bswe-003%20Block-2-UNIT-6-small%20size.pdf 

 

 

Theory: 0            Tutorial: 0        Practical: 15               Project: 0            Total: 15 Hours 
 

 

  

http://www.un.org/en/events/culturaldiversityday/pdf/Investing_in_cultural_diversity.pdf
http://www.universityofcalicut.info/SDE/BA_sociology_indian_society.pdf
http://www.eclass.uoa.gr/.../MEDIA164/.../%5BTony_Bennett,_James_Curran,_Michael_G
http://www.ignou.ac.in/upload/Bswe-003%20Block-2-UNIT-6-small%20size.pdf
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SEMESTER - VI 
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U17EET6001 EMBEDDED SYSTEM L T P J C 

3 0 0 0 3 
COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Understand the fundamentals of Embedded systems and its communication 

protocols. 
K2 

CO2 Understand the architectural features of ARM processor. K2 

CO3 Apply the instructions to program ARM processor using Embedded C. K3 

CO4 Analyze the internal peripherals of ARM processor to design a product. K4 

CO5 Understand the basic concepts of RTOS in accessing shared resources for optimized 

CPU performance. 
 

K2 

 

PRE-REQUISITE 
1. Microprocessors and Microcontrollers 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 

Programme Outcomes(POs) PSOs 

PO

1 

PO

2 

PO

3 

PO

4 

PO

5 

PO

6 

PO

7 

PO

8 

PO

9 

PO1

0 

PO1

1 

PO1

2 

PSO

1 

PSO

2 

CO

1 
S M           

M  

CO

2 
S M           

M  

CO

3 
 S S M M    M  M M 

M  

CO

4 
  S S S    S  M M 

M S 

CO

5 
S  M  M      M  

M M 

 

COURSE ASSESSMENT METHODS 
 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

3. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
  

 

OVERVIEW OF EMBEDDED SYSTEMS                                                                        8 Hours 

Basics of Embedded Systems – I/O Devices: Types and Examples – Synchronous, Iso-synchronous 

and Asynchronous Communication – Serial Communication Devices – Serial Communication 

Protocols: I2C, CAN, USB - Parallel Device Ports– Parallel Bus device Protocols: ISA, PCI, ARM 

bus. 
 

ARM ARCHITECTURE                                                                                                  8 Hours 
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ARM Programmer’s model -Registers – Processor modes - Pipeline - Interrupts – ARM organization 

- ARM processor families –Instruction set – Thumb instruction set – ARM Memory Management 

Unit. 
 

ARM LPC2148 PROCESSOR PROGRAMMING                                                               10 Hours 

Writing and optimizing the embedded C Code – Profiling and Cycle Counting – Instruction 

Scheduling –Register Allocation – Conditional Execution – Looping Constructs – Bit Manipulation - 

Timers and counters -Watchdog timer. Programming Tools: KEIL IDE. 

 

ARM LPC2148 PROCESSOR PERIPHERALS                                                                   12 Hours 

SPI and I2C – USB - UART– Analog to Digital conversion – temperature sensor – light sensor – 

accelerometer - Digital to Analog conversion –Digital sensors - PWM – Motor speed control. 

 

RTOS FOR EMBEDDED SYSTEMS                                                                                      7 Hours 

Introduction to RTOS - Task and Task Scheduler - Scheduling policies – Interrupt Service Routines -

Interprocess communication mechanisms - Introduction to μC/ OS II. 

 

TEXT BOOKS 

 

1. Raj Kamal, “Embedded Systems – Architecture, Programming and Design”, 2nd Edition, Tata 

McGraw Hill, New Delhi, 2013. 

2. Andrew N. Sloss, Dominic Symes, Chris Wright, John Ray field ‘ARM System Developer’s 

Guide Designing and Optimizing System Software’, Morgan Kaufmann Publishers, 2009. 

 

REFERENCES 

 

1. Steve Furber, “ARM System-on-Chip Architecture”, Pearson Education, 2013. 

2. Trevor Martin, ‘The Insider's Guide to the Philips ARM7-Based Microcontrollers, An 

Engineer's Introduction To The LPC2100 Series’ Hitex (UK) Ltd.,  

3. David E Simon, “An Embedded Software Primer”, Pearson Education India, New Delhi, 2013. 

4. https://www.nxp.com/docs/en/data-sheet/LPC2141_42_44_46_48.pdf. 

 

 

 

Theory: 45           Tutorial: 0        Practical: 0            Project: 0           Total: 45 Hours 
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U17EET6002 POWER SYSTEM PROTECTION AND 

SWITCHGEAR 

L T P J C 

3 0 0 0 3 
COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Understand the principles of protection schemes and relays against faults. K2 

CO2 Classify the various types of circuit breakers and their working K2 

CO3 Understand the protection schemes for different power system components. K2 

CO4 Describe and demonstrate the basic principles of digital protection. K2 

CO5 Understand system protection schemes, and the use of wide-area measurements. K2 
 

PRE-REQUISITE 
1. Transmission and Distribution                 

2. Electrical Machines 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 

Programme Outcomes(POs) PSOs 
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M M    M         

 

COURSE ASSESSMENT METHODS 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

3. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
  

 

PROTECTION SCHEMES                                                                                              9 Hours 

Principles and need for protective schemes – Methods of Neutral grounding – Zones of protection and 

essential qualities of protection – Protection schemes-Operating principles of relays–Classification of 

relays- Electromagnetic Relays –Directional, Differential relays. 

 

CIRCUIT BREAKERS                                                                                                    9 Hours 
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Physics of arcing phenomenon and arc interruption - DC and AC circuit breaking – re-striking voltage 

and recovery voltage - rate of rise of recovery voltage - resistance switching - current chopping - 

interruption of capacitive current - Types of circuit breakers –air break, oil, SF6 and vacuum circuit 

breakers –Rating and selection of Circuit breakers- Types of MCB curves (B,C,D). 

 

APPARATUSPROTECTION                                                                                           9 Hours 

Current transformers and Potential transformers and their applications in protection schemes- 
Transformer and Generator protection. Bus Bar arrangement schemes and its Protection. 

 

DIGITAL PROTECTION                                                                                                  9 Hours 

Computer-aided protection- Block diagram of Numerical relays –distant protection of transmission 

lines-Demonstration of time based over-current Relays, Overload Relays. 

 

SYSTEM PROTECTION                                                                                                  9 Hours 
System Protection Schemes. Under-frequency, under- voltage and df/dt relays, Synchro-phasors, 

Phasor Measurement Units and Wide-Area Measurement Systems (WAMS). Application of WAMS 

for improving protection systems. 

 

 

TEXTBOOK 

 

1. Sunil S. Rao, “Switchgear and Protection and Power System”, 13th Edition, Khanna 

publishers, New Delhi, 2008. 

2. M.L. Soni, P.V. Gupta, V.S. Bhatnagar, A. Chakrabarti, “A Text Book on Power System 

Engineering”, 2nd Edition, DhanpatRai& Co., 2009.                                                                                                             

 

REFERENCES 

1. Y.G. Paithankar and S.R. Bhide, “Fundamentals of Power System Protection”, 2nd Edition, 

Prentice Hall of India, New Delhi, 2010. 

2. Badri Ram, Vishwakarma, “Power System Protection and Switchgear”, 2nd Edition, Tata 

McGraw Hill, New Delhi, 2012. 

3. G. Phadke and J. S. Thorp, “Computer Relaying for Power Systems”, John Wiley & Sons, 

1988. 

4. G. Phadke and J. S. Thorp, “Synchronized Phasor Measurements and their Applications”, 

Springer, 2008. 

 

 

 
Theory:  45         Tutorial: 0       Practical:0           Project: 0          Total: 45 Hours 
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U17EEI6203 SOLID STATE DRIVES 
L T P J C 

3 0 2 0 4 
COURSE OUTCOMES 

After successful completion of this course, the students would be able to 

  CO1 Compare various types of loads and characteristics of motors. K2 

CO2 Design power converter circuits for DC and AC motor drives. K3 

CO3 Describe the speed control schemes for DC and AC motor drives. K3 

CO4 Choose the motor drives for appropriate applications. K2 

CO5 Simulate AC and DC drive circuits using software tool.  K2 
 

PRE-REQUISITE 

1. Power Electronics 

2. DC machines and Transformers 

3. AC Machines 

 
 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 

Programme Outcomes(POs) PSOs 
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COURSE ASSESSMENT METHODS 

 

Direct 

1. Continuous Assessment Test I, II 

2. Model Examination (For Practical Courses  & Embedded Courses) 

3. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

4. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
  

 

THEORETICAL COMPONENT CONTENTS: 
 

DRIVE CHARACTERISTICS             9 Hours 

Elements of electric drive system- dynamic equations-speed torque characteristics of various types of 

loads – multi quadrant operation- Selection of power rating for drive motors: classes of duty, heating 

and cooling – constant torque and constant power operations. 
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CONVERTER FED DC DRIVES        9 Hours 
Single phase half controlled and fully controlled converter fed DC motor drive - Three phase half 

controlled and fully controlled converter fed DC motor drive - Performance parameters -Dual 

converter fed separately excited DC motor drive. 

 

CHOPPER FED DC DRIVES     9 Hours 
Single quadrant chopper fed DC motor drive - Analysis of performance parameters of step down 

chopper fed separately excited DC motor drive – Two quadrant and four quadrant chopper fed DC 

drive. 

 

INDUCTION MOTOR DRIVES                                                               9 Hours 
Stator voltage controller fed induction motor drive – VSI and CSI fed induction motor drive - static 

rotor resistance control - Slip power recovery scheme - Introduction to vector control of induction 

motor drive. 
 

SYNCHRONOUS MOTOR DRIVE AND DRIVE APPLICATIONS    9 Hours 
Synchronous motor drive: V/F control- self-control – Permanent Magnet Synchronous motor drive. 

Drive applications: steel rolling mill– paper mill – traction – cranes and lifts- Simulation of simple 

DC and AC drive circuits using software tools. 

 

PRACTICAL COMPONENT CONTENTS: 

LIST OF EXPERIMENTS 

 

1. Single phase AC-DC Converters with R and RL load. 

2. MOSFET based step up and step down choppers. 

3. Single phase PWM inverter. 

4. TRIAC based single phase voltage controller 

5. Single phase Cyclo-converter. 

6. Speed control of DC motor using three phase AC-DC converter. 

7. Four quadrant chopper based DC motor drive. 

8. Speed control of Induction motor by V/F control method.  

9. Simulation of single phase fully controlled converter with RLE load. 

10. Simulation of Solar PV based DC drive. 

 

TEXT BOOKS 

1. Gopal K. Dubey, “Fundamentals of Electric Drives”, 2nd Edition, Narosa Publishing House, 

New Delhi, 2015. 

2. M.D. Singh, K.B. Khanchandani, “Power Electronics”, 2nd Edition, Tata McGraw Hill, New 

Delhi, 2006. 

REFERENCES 

1. S.K. Pillai, “A First Course on Electrical Drives”, 3rd Edition, New Age International 

Publishers, New Delhi, 2014. 

2. Bimal K. Bose. “Modern Power Electronics and AC Drives”, 2nd Edition, Prentice Hall of 

India, 2005. 

3. R. Krishnan, “Electric Motor & Drives Modeling, Analysis and Control”, 1st Edition, Prentice 

Hall of India, 2001. 

4. VedamSubramanium, “Electric Drives Concepts and Applications”, 2nd Edition, Tata 

McGraw Hill, New Delhi, 2011. 

5. P. C. Sen, “Thyristor DC Drives”, John Wiley & sons, New York, 2008. 

6. D. Roy Choudhary, Sheil B. Jani, “Linear Integrated Circuits”, 4th Edition, New Age 
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International, New Delhi, 2010. 

 
Theory:  45        Tutorial: 0        Practical: 30          Project: 0         Total: 75 Hours 

 

U17CSI6211 
DATA STRUCTURES AND 

ALGORITHMS 

L T P J C 

3 0 2 0 4 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 
 

CO1 Develop simple algorithms for solving problems  

CO2 Explain the basic data structures and its operations.  

CO3 Explain basics of hashing and solve problems using trees  

CO4 Summarize various searching and sorting algorithms.  

CO5 Make use of graph based algorithms to solve problems.  

CO6 Explain the concept of time complexity and space complexity.  

 
 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1  M W            

CO2 M         W     

CO3  M W       W     

CO4  M             

CO5 S M W       W     

CO6  M             
 

COURSE ASSESSMENT METHODS 
 

Direct 

1. Continuous Assessment Test I, II 

2. Model Examination (For Practical Courses  & Embedded Courses) 

3. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, 

Quiz, Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. 

(as applicable)  

4. End Semester Examination 

Indirect 
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1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
 

 

THEORETICAL COMPONENT CONTENTS: 

PROBLEM SOLVING 

 

 

      9 Hours 

Problem solving – Top-down Design – Implementation – Verification – Efficiency – Analysis – 

Sample algorithms. 

LISTS, STACKS AND QUEUES       9 Hours 

Abstract Data Type (ADT) – The List ADT – The Stack ADT – The Queue ADT 

 

TREES       9 Hours 

Preliminaries –  Binary Trees – The Search Tree ADT – Binary Search Trees – AVL Trees – Tree 

Traversals – Hashing – General Idea – Hash Function – Separate Chaining – Open Addressing – 

Linear Probing – Priority Queues (Heaps) – Model – Simple implementations – Binary Heap 

SORTING       9 Hours 

Preliminaries – Insertion Sort – Shell sort – Heap sort – Merge sort – Quick sort – External Sorting 

GRAPHS       9 Hours 

Definitions – Topological Sort – Shortest-Path Algorithms – Unweighted Shortest Paths – 

Dijkstra’s Algorithm – Minimum Spanning Tree – Prim’s Algorithm – Applications of Depth-

First Search – Undirected Graphs – Biconnectivity – Introduction to NP-Completeness 

 

PRACTICAL COMPONENT CONTENTS: 

LIST OF EXPERIMENTS 

1. Array implementation of stack 

2. Linked implementation stack 

3. Implementation of singly linked List 

4. Implementation of doubly linked List 

5. Implementation of circular Queue 

6. Implement the application for checking ‘Balanced Parenthesis’ using array 

implementation of Stack ADT.  

7. Implement the application for ‘Evaluating Postfix Expressions’ using linked list 

implementations of Stack ADT.  

8. Implement Search Tree - Binary Search Tree  

9. Implement Heap Sort 

10. Implement Quick Sort 

 

TEXT BOOK 
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1. R. G. Dromey, “How to Solve it by Computer” (Chaps 1-2), Prentice-Hall of India, 

2002.  

REFERENCES 

1. M. A. Weiss, “Data Structures and Algorithm Analysis in C”, 3rd edition, Pearson 

Education Asia, 2007. (chaps 3, 4.1-4.4 (except 4.3.6), 5.1-5.4.1, 6.1-6.3.3, 7.1-7.7 (except 

7.2.2, 7.4.1, 7.5.1, 7.6.1, 7.7.5, 7.7.6), 7.11, 9.1-9.3.2, 9.5-9.5.1, 9.6-9.6.2, 9.7) 

 

Theory: 45          Tutorial:0       Practical:   30          Project: 0      Total: 75 Hours 
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U17INI6600 ENGINEERING CLINIC 4 

 

L T P J C 

0 0 4 2 3 
 

 

COURSE OBJECTIVES 

 To help the students look into the functioning of simple to complex devices and systems 

 To enable the students to design and build simple systems on their own 

 To help experiment with innovative ideas in design and team work 

 To create an engaging and challenging environment in the engineering lab 

 

 

COURSE OUTCOMES 

 

After successful completion of this course, the students should be able to: 

CO1: Identify a practical problems and find a solution 

CO2: Understand the project management techniques 

CO3: Demonstrate their technical report writing and presentation skills 

 

PRE-REQUISITE: 

1. Engineering Clinic 3 

  
CO/PO Mapping 

(S/M/W indicates strength of correlation)       S-Strong, M-Medium, W-Weak 

COs Programme Outcomes(POs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 S S S S S M W  S   S   

CO2           S    

CO3          S     
 

Course Assessment methods: 
 

Direct Indirect 

1. Project reviews 50% 1. Course Exit Survey 

2. Workbook report  10%  

3. Demonstration & Viva-voce 40%  

 

 

Content: 

The course will offer the students with an opportunity to gain a basic understanding of 

computer controlled electronic devices and apply the concepts to design and build simple to 

complex devices. As a practical project based embedded course, the students will be taught the 

concepts using a variety of reference material available in the public domain. While the course 

will start with formal instruction on hardware, programming and applications, the major 

portion of the course will provide the students with ample opportunity to be innovative in 

designing and building a range of products from toys to robots and flying machines. 

In the ___6th ___ semester, students will focus primarily on ____(insert focus from below 

table)____ 
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Course Semester Focus 

Engineering Clinic IV 4 Reverse engineering project to improve 

performance of a product 

 

GUIDELINES: 

 

1. Practical based learning carrying credits. 

2. Multi-disciplinary/ Multi-focus group of 5-6 students. 

3. Groups can select to work on a specific tasks, or projects related to real world 

problems. 

4. Each group has a faculty coordinator/Instructor who will guide/evaluate the overall 

group as well as individual students. 

5. The students have to display their model in the ‘Engineering Clinics Expo’ at the end 

of semester. 

6. The progress of the course is evaluated based on reviews and final demonstration of 

prototype.  

 

 

 

Theory:  0        Tutorial: 0        Practical: 0          Project: 90         Total: 90 Hours 
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U17INT6000 CONSTITUTION OF INDIA 

 

L T P J C 

2 0 0 0 0 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Gain Knowledge about the Constitutional Law of India  

CO2 Understand the Fundamental Rights and Duties of a citizen  

CO3 Apply the concept of Federal structure of Indian Government  

CO4 Analyze the Amendments and Emergency provisions in the Constitution  

CO5 Develop a holistic approach in their life as a Citizen of India  
  

 

CO/PO Mapping 

(S/M/W indicates strength of correlation)       S-Strong, M-Medium, W-Weak 

 

COs Programme Outcomes(POs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1      M   W   S 

CO2      S  S    M 

CO3         M S  W 

CO4        W M   M 

CO5      M  M    S 
 

 

COURSE ASSESSMENT METHODS 

Direct 

1. Group Activity /  Quiz/ Debate / Case studies  

2. Class test / Assignment 

 

Indirect 

Surveys 
 

 

Introduction to Indian Constitution 4 Hours 

Meaning of the constitution law and constitutionalism - Historical perspective of the Constitution - 

Salient features and characteristics of the Constitution of India 

Fundamental Rights 8 Hours 

Scheme of the fundamental rights - Right to Equality - Fundamental Right under Article 19 - Scope 

of the Right to Life and Liberty - Fundamental Duties and its legal status - Directive Principles of 

State Policy – Its importance and implementation 

Federal Structure 8 Hours 

Federal structure and distribution of legislative and financial powers between the Union and the States 

- Parliamentary Form of Government in India - The constitutional powers and status of the President 

of India 

Amendment to Constitution 6 Hours 

Amendment of the Constitutional Powers and Procedure - The historical perspectives of the 

constitutional amendments in India 

Emergency Provisions 4 Hours 

National Emergency, President Rule, Financial Emergency Local Self Government – Constitutional 

Scheme in India 
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REFERENCES 

1. Constitution of India - Ministry of Law & Justice – PDF format  

      awmin.nic.in/coi/coiason29july08.pdf 

2. Introduction to the Constitution of India by DurgadasBasu  

3. The Constitution of India – Google free material -  

                 www.constitution.org/cons/india/const.html 

         4.   Parliament of India – PDF format 

               download.nos.org/srsec317newE/317EL11.pdf 

         5.   The Role of the President of India – By Prof.Balkrishna 

         6.   Local Government in India – E Book - Pradeep Sachdeva 

               https://books.google.com/books/.../Local_Government_in_In... 

 
 

 

Theory: 30            Tutorial: 0        Practical: 0               Project: 0            Total: 30 Hours 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://lawmin.nic.in/coi/coiason29july08.pdf
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Durgadas+Basu&search-alias=stripbooks
http://www.constitution.org/cons/india/const.html
http://download.nos.org/srsec317newE/317EL11.pdf
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Pradeep+Sachdeva%22
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U17VEP6506 NATIONAL  VALUES 

 

L T P J C 

0 0 2 0 0 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Acquire knowledge on the Essence of Indian Knowledge Tradition  

CO2 Know the great Indian personalities and follow their trail  

CO3 Understand the specialty of democracy  

CO4 Disseminate our Nation and its values to propagate peace  

CO5 Contribute with their energy and effort for a prosperous India  

CO6 Propagate the youth and the contribution for development of our Nation  
  

Pre-requisites : 

1. Personal Values 

2. Interpersonal Values 

3. Family Values 

4. Professional Values 

5. Social Values 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation)       S-Strong, M-Medium, W-Weak 

 
COs Programme Outcomes(POs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1      S       

CO2         M    

CO3       M      

CO4        S     

CO5           S  

CO6            M 
 

 

COURSE ASSESSMENT METHODS 

Direct 

1.Group Activity /  Individual performance and assignment  

2.Assessment on Value work sheet / Test  

Indirect 

1. Mini project on values / Goodwill Recognition 
 

 

ESSENCE OF INDIAN KNOWLEDGE TRADITION  

Basic structure of Indian Knowledge System - Modern Science and Indian Knowledge System - 

Yoga and Holistic Health care - Case studies - Philosophical Tradition -  

Indian Linguistic Tradition - Indian Artistic Tradition. 

GREAT INDIAN LEADERS  

Ancient rulers - Freedom fighters - Social reformers -Religious and Spiritual leaders - Noble laureates 

-Scientists – Statesman. 

LARGEST DEMOCRACY  

Socialist -Secular - Democratic and Republic – special features of Indian constitution – Three pillar 

of Indian democracy - Fundamental rights – Duties of a citizen – centre state relationship. 

INDIA’S CONTRIBUTION TO WORLD PEACE  

Nonaligned Nation –  Principle of Pancha Sheela – Mutual respect, non-aggression, non-interference, 

Equality and cooperation – Role of India in UNO -Yoga India’s gift to the world. 
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EMERGING INDIA  

World’s largest young work force - Stable Economic development - Labor market & Achievement in 

space technology – Value based Social structure. Emerging economic superpower. 

 

 

REFERENCES 

 

1. KNOWLEDGE TRADITIONS AND PRACTICES OF INDIA, CBSE Publication 

      cbseacademic.nic.in/web_material/Circulars/2012/68_KTPI/Module_6_2.pdf 

 

2. CULTURAL HERITAGE OF INDIA - SCERT Kerala 

            www.scert.kerala.gov.in/images/2014/HSC.../35_Gandhian_Studies_unit-01.pdf 

 

3. LEARNING TO DO: VALUES FOR LEARNING AND WORKING TOGETHER - 

UNESCO 

www.unesdoc.unesco.org/images/0014/001480/148021e.pdf 

 

4. INDIA AFTER GANDHI.pdf - Ramachandra Guha -  University of Warwick 

            www2.warwick.ac.uk/fac/arts/history/students/modules/hi297/.../week1.pdf 

 

5. INDIA'S CONTRIBUTION TO THE REST OF THE WORLD - YouSigma 

www.yousigma.com/interesting facts/indiasgifttotheworld.pdf 

 

6. INDIA AS AN EMERGING POWER - International Studies Association 

            web.isanet.org/Web/Conferences/.../11353cac-9e9b-434f-a25b-a2b51dc4af78.pdf 

 

 

 

Theory: 0            Tutorial: 0        Practical: 15               Project: 0            Total: 15 Hours 
 

 

 

 

 

 

 

 

 

 

 

http://cbseacademic.nic.in/web_material/Circulars/2012/68_KTPI/Module_6_2.pdf
http://www.scert.kerala.gov.in/images/2014/HSC.../35_Gandhian_Studies_unit-01.pdf
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SEMESTER - VII 
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U17MBT7000 
ENGINEERING ECONOMICS AND   

FINANCIAL MANAGEMENT 

L T P J C 

3 0 0 0 3 

COURSE OUTCOMES 

 

CO1 Evaluate the economic theories, Cost concepts and pricing policies K2 

CO2 Analyze the market structures and integration concepts K2 

CO3 
Apply the concepts of national income and understand the functions of banks and 

concepts of globalization 
K2 

CO4 
Apply the concepts of financial management for project appraisal and working 

capital management 
K2 

CO5 Understand accounting systems K2 

CO6 Analyze financial statements using ratio analysis K2 
 

 
 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1  M    M     M  M  

CO2    M  M     M  M  

CO3      M     M    

CO4    M       S   M 

CO5           S    

CO6  M  M       S   M 
 

COURSE ASSESSMENT METHODS 
Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

3. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
 

 

ECONOMICS, COST AND PRICING CONCEPTS       9 Hours 

Economic theories – Demand analysis – Determinants of demand – Demand forecasting – Supply – 

Actual Cost and opportunity Cost – Incremental Cost and sunk Cost – Fixed and variable Cost – 

Marginal Costing – Total Cost – Elements of Cost – Cost curves – Breakeven point and breakeven 

chart – Limitations of break even chart – Interpretation of break even chart – Contribution – P/V-ratio, 

profit-volume ratio or relationship – Price fixation – Pricing Policies – Pricing methods. 

CONCEPTS ON FIRMS AND MANUFACTURING PRACTICES 9 Hours 

Firm – Industry – Market – Market structure – Diversification – Vertical integration – Merger – 

Horizontal integration. 
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NATIONAL INCOME, MONEY AND BANKING, 

ECONOMICENVIRONMENT 
9 Hours 

National income concepts – GNP – NNP – Methods of measuring national income – Inflation – 

Deflation – Kinds of money – Value of money – Functions of bank – Types of bank – Economic 

liberalization – Privatization – Globalization 

CONCEPTS OF FINANCIAL MANAGEMENT 9 Hours 

Financial management – Scope – Objectives – Time value of money – Methods of appraising project 

profitability – Sources of finance – Working capital and management of working capital 

ACCOUNTING SYSTEM, STATEMENT AND FINANCIAL 

ANALYSIS 

9 Hours 

Accounting system – Systems of book-keeping – Journal – Ledger – Trail balance – Financial 

statements – Ratio analysis – Types of ratios – Significance – Limitations 
 

 

TEXT BOOKS 
 

1. Prasanna Chandra, “Financial Management (Theory & Practice) 7th Edition, TMH, New Delhi, 

2008. 

2. J. Fred Weston, E.F. Brigham, “Essentials of Managerial Finance” 10th Edition, Dryden Press 

Series in Finance, 1996. 
 

REFERENCES 
1. Pandey, I. M., “Financial Management” 

2. Fundamentals of Financial Management- James C. Van Horne. 

3. Bhaskar S. “Engineering Economics and Financial Accounting”,Anuradha 

Agencies, Chennai, 2003. 

4. Financial Management & Policy -James C. Van Horne. 

5. Management Accounting & Financial Management- M. Y. Khan & P. K. Jain. 

6. Management Accounting Principles & Practice -P. Saravanavel. 

7. Ramachandra Aryasri.A., and Ramana Murthy V.V., “Engineering Economics & 

Financial Accounting”-Tata McGraw Hill, New Delhi, 2006. 

8. Varshney R.L., and Maheswari K.L., “Managerial Economics” – Sultan Chand & 

Sons, New Delhi, 2001. 

9. Samvelson and Nordhaus, “Economics”-Tata McGraw Hill, New Delhi, 2002. 

 
Theory: 45        Tutorial: 0        Practical: 0          Project: 0         Total: 45 Hours 
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U17EET7001 SPECIAL ELECTRICAL MACHINES 
L T P J C 

3 0 0 0 3 

COURSE OUTCOMES 

 

CO1 
Understand the construction and principle of operation of different special 

electrical machines. 
K1  

CO2 Identify the characteristics of different special electrical machines. K2  

CO3 
Analyze the modes of operation of power controllers for special electrical 

machines. 
K2  

CO4 Describe the control strategies for special electrical machines. K2  

CO5 Select specific special machine for a particular application. K2  

 

 

PRE-REQUISITE 

1. DC Machines and Transformers 

2. Induction and Synchronous Machines  

3. Power Electronics   
 

 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 M              

CO2 M W             

CO3 M  M          M M 

CO4 M W W          M M 

CO5 W M           M  
 

COURSE ASSESSMENT METHODS 
Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open book test; Cooperative learning report, Group Presentation, Problem 

based learning, Project based learning, Mini Projects, Project report, Quiz, Role play, 

Self-Explanatory videos, Prototype or Product Demonstration etc. (as applicable) 

3. End Semester Examination 

Indirect 

1. Course-end survey 

2. Programme Exit survey 

3.   Placement/Higher education record 

4.   Feedback (Students, Employers, Parents, Professional body members, Alumni) 
 

 

SYNCHRONOUS RELUCTANCE MOTORS 9 Hours 

Constructional features – Axial and radial air gap motors – Operating principle – Reluctance Torque 

– Phasor diagram - Characteristics – Vernier motor. 

 

STEPPER MOTORS 9 Hours 

Constructional features – Principle of operation – Modes of excitation- Torque production in Variable 

reluctance stepper motor – PM stepper- Hybrid motor – Single and multi stack configurations – Linear 

and non- linear analysis – Characteristics – Drive circuits- open loop and closed loop control. 
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SWITCHED RELUCTANCE MOTORS 9 Hours 

Constructional features – Principle of operation – Torque equation – Power controllers – 

Characteristics – Microprocessor based control - Computer control. 

 

PERMANENT MAGNET BRUSHLESS DC MOTORS 9 Hours 

Commutation in DC motors – Difference between mechanical and electronic commutators – 

Hall sensors- Optical sensors- square wave PMBLDC drives - EMF and torque equations – 

Speed Torque characteristics - Power controllers - Microprocessor based control. 

 

PERMANENT MAGNET SYNCHRONOUS MOTORS 9 Hours 

Principle of operation – EMF, power input and torque expressions – Phasor diagram – Power 

controllers – Converter Volt-ampere requirements – Torque speed characteristics - Microprocessor 

based control-Introduction to magnetic levitation. 
 

 

TEXT BOOKS 

1. K. V. Ratnam “Special Electrical Machines” Orient Blackswan/ University press, 2008. 
2. T. Kenjo and S. Nagamori, “Permanent Magnet and Brushless DC Motors”, Clarendon Press, 

Oxford University, London, 1990. 
 

 

REFERENCES 
1. T.J.E. Miller, “Brushless Permanent Magnet and Reluctance Motor Drives”, Clarendon Press, 

Oxford, 1989. 
 

2. T. Kenjo, “Stepping Motors and Their Microprocessor Controls”, Clarendon Press, Oxford 

University, London, 1994 
  

3. V. V. Athani, “Stepper Motors – Fundamentals, Applications and Design”, New Age  
International Publications, India, 2013. 

 
4. R. Krishnan “Switched Reluctance Motor and Drives” CRC Press, Washington, 2001. 

 

 

 

 

Theory: 45        Tutorial: 0        Practical: 0          Project: 0         Total: 45 Hours 
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U17EEI7202 POWER SYSTEM ANALYSIS 
L T P J C 

2 1 2 0 4 
COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Draw the reactance diagram for a given power system network and make load flow 

calculations. 
K2 

CO2 Model the sequence networks in terms of symmetrical components. K2 

CO3 Calculate the fault currents, voltages when symmetrical and unsymmetrical faults 

occur. 
K2 

CO4 Analyze the stability of power system network using various methods. K2 

CO5 Analyze load flow, fault and stability of power system network using simulation tool. K2 
 

PRE-REQUISITE 
1. Partial Differential Equations and Transforms 

2. Transmission and Distribution 
3. AC Machines 

 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 

Programme Outcomes(POs) PSOs 

PO

1 

PO
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PO
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S S  M         

  

CO

2 
S M M M         

  

CO

3 
S M  M         

 M 

CO

4 
S M M W         

  

CO

5 
S M   S    W    

M  

 

COURSE ASSESSMENT METHODS 

Direct Tools 

1. Continuous Assessment Test I, II 

2. 3Assignment, Open book test; Cooperative learning report, Group Presentation, Problem 

based learning, Project based learning, Mini Projects, Project report, Quiz, Role play, 

Self-Explanatory videos, Prototype or Product Demonstration etc. (as applicable) 

3. End Semester Examination 

Indirect Tools 

1. Course-end survey 

2. Programme Exit survey 

3. Placement/Higher education record 

4. Feedback (Students, Employers, Parents, Professional body members, Alumni) 
  

 

THEORETICAL COMPONENT CONTENTS: 
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PER UNIT REPRESENTATION OF POWER SYSTEM                                                      9 

Hours                      

Basic components of a power system – Representation of Power System Components: Synchronous 

machines, Transformers, Transmission lines - Single line diagram- impedance and reactance 

diagrams, per unit quantities, changing the base of per unit quantities, advantages of per unit system. 

 

POWER FLOW ANALYSIS                                                                                                    11 Hours                       
Introduction – Bus Classification – Bus admittance matrix – Solution of load flow equations: Gauss 

Seidel method – Newton Raphson method – Fast decoupled Method – Introduction to 

(Electromagnetic Transient Analyser Programme) ETAP software for power system analysis. 

 

SYMMETRICAL FAULT ANALYSIS                                                                                   9 Hours                      
Types of faults- Formation of Zbus using building algorithm - Symmetrical faults -Transient in R-L 

series circuit, calculation of 3-phase short circuit current and reactance of synchronous machine, 

internal voltage of loaded machines under transient conditions. 

 

UNSYMMETRICAL FAULT ANALYSIS                                                                             9 Hours                        
Unsymmetrical faults- Symmetrical components- Sequence impedances and sequence networks -

Analysis of single line to ground fault, line-to-line fault and double Line to ground fault. 

 

POWER SYSTEM STABILITY                                                                                                7 Hours                         
Steady state and Transient stability–stability limits - swing equation – Equal area criterion-critical 

clearing angle and time – Multimachine stability analysis. 

 

PRACTICAL COMPONENT CONTENTS: 

 

LIST OF EXPERIMENTS 

 

1. Bus admittance matrix formulation using MATLAB. 

2. Load Flow Analysis – Gauss Seidel Method using MATLAB. 

3. Load Flow Analysis – Newton-Raphson Method using ETAP. 

4. Economic dispatch with and without losses using MATLAB. 

5. Z-bus Formation using MATLAB. 

6. Short circuit analysis on a power system using power world simulator. 

7. Unsymmetrical Fault Analysis using ETAP. 

8. Solution of swing equation using MATLAB. 

9. Stability analysis using MATLAB. 

 

TEXT BOOKS 

 

1. HadiSaadat “Power system analysis”, Tata McGraw Hill, New Delhi, 2010 

2. D P Kothari, I J Nagrath ‘Modern Power System Analysis’, 3rd Edition, 2011. 

 

REFERENCES 

 

1. John .J. Grainger &Stevenson.W.D., 'Power System Analysis', McGraw Hill, 1 st Edition, 

2003 

2. P. Kundur, “Power System Stability and Control”, 1st Edition, McGraw Hill Publishing, 2006.  

3. B. R. Gupta “Power System Analysis and Design”, 5th Edition, S.Chand& Company, 2005. 
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4. M.A. Pai, “Computer Techniques in power system Analysis”, 3rd Edition, McGraw Hill, New 

Delhi, 2014. 

 

 

Theory: 30           Tutorial: 15        Practical: 30               Project: 0           Total: 75 Hours 

 

 

U17INT7000 
PROFESSIONAL COMMUNICATION AND 

ANALYTICAL REASONING 

L T P J C 

3 0 0 0 3 
 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 
 

CO1 Prepare resumes, and face GDs & Interviews. 

CO2 Crack Questions on Quantitative Ability. 

CO3 Crack Problems and Puzzles on Analytical and Logical Reasoning. 

CO4 Crack Questions on Verbal Ability. 

CO5 Develop a holistic approach to face Campus Placements and Competitive Examinations. 
 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation)       S-Strong, M-Medium, W-Weak 

 

COs Programme Outcomes(POs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1      M   W   S 

CO2      S  S    M 

CO3         M S  W 

CO4        W M   M 

CO5      M  M    S 

CO6             
 

 

COURSE ASSESSMENT METHODS 
 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

3. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
 

 

RESUME PREPARATION, GROUP DISCUSSION AND INTERVIEW 9 Hours 
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Importance of resume, essentials of a good resume, do’s and don’ts  of resume, sample resume, 

importance of group discussion,  practice GD, interviews, types of interviews, how to prepare for 

interview, interview etiquettes, Mock GD & Interview 

 

QUANTITATIVE ABILITY 1 9 Hours 
Number theory, Average, Mixture & Allegation, Ages, Ratio, Percentage, Partnership, Profit & Loss, 

SI, CI, Clocks, and Calendar 

 

QUANTITATIVE ABILITY 2 9 Hours 

Speed Distance Time, Boats & Stream, Train, Time and Work, Pipes and Cistern, Probability, 

Permutation & Combinations, Linear and Quadratics Equations 

LOGICAL REASONING 9 Hours 
Based Problems on Cubes and Dices, Blood relations, Analytical reasoning, Syllogism, Series 

completion 

 

VERBAL REASONING 9 Hours 
Basic Grammar / Types of Sentence/ Selecting Words / Spotting Errors/ Sentence Formation / 

Sentence Improvement/ Sentence Completion / Sentence Correction / Idioms &Phrases 

 

REFERENCES 

 

1. Campus Placements – A Comprehensive Guide by Mr. ANKUR MALHOTRA - TATA 

McGRAW HILL’S PUBLICATIONS. 

2. Resumes and interviews – The art of winning by Mr. ASHRAF RIZVI - TATA McGRAW 

HILL’S PUBLICATIONS. 

3. How to Prepare for group Discussion & Interviews by Mr. HARI MOHAN PRASAD and 

Mr. RAJNISH MOHAN -  TATA McGRAW HILL’S WINNING EDGE SERIES. 

4. Quantitative Ability – Quantitative Aptitude for Competitive Examinations (Revised Edition 

– 2017) by Dr. R.S AGGARWAL – S. CHAND PUBLICATIONS. 

5. Quantitative Ability – Quantitative Aptitude – Quantum CAT by Mr. SARVESH K VARMA 

– ARIHANT PUBLICATIONS. 

6. Logical Reasoning – A Modern Approach to Verbal and Non Verbal Reasoning (Revised 

Edition) by Dr. R.S AGGARWAL – S. CHAND PUBLICATIONS. 

7. Logical Reasoning – A New Approach to Reasoning by Mr. BS SIJAWALI and Ms. INDU 

SIJWALI – ARIHANT PUBLICATIONS. 

8. Verbal Reasoning – General English for Competitions by Mr. A.N. KAPOOR – S. CHAND 

PUBLICATIONS. 

9. Verbal Reasoning – Objective English for Competitive Examinations by Mr. HARI 

MOHAN PRASAD and Ms. UMA RANI SINHA – TATA McGRAW HILL’S WINNING 

EDGE SERIES. 

 

 

 

 

Theory: 45           Tutorial: 0        Practical: 0               Project: 0           Total: 45 Hours 
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U17VEP7507 GLOBAL  VALUES 

 

L T P J C 

0 0 2 0 0 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 
Aware of the concept of Universal Brotherhood and support the organizations which 

are working for it 
 

CO2 Follow the path of Ahimsa in every aspect of their life  

CO3 Uphold the Universal declaration of Human Rights  

CO4 
Understand the unequal distribution of wealth in the World and bestow their effort 

towards inclusive growth 
 

CO5 Sensitize the environmental degradation and work for the sustainable development  

CO6 
Amalgamate harmony through Non-violence and edify the nation  headed for 

upholding development 
 

  

Pre-requisites : 

1. Personal Values 

2. Interpersonal Values 

3. Family Values 

4. Professional Values 

5. Social Values 

6. National Values  

 

CO/PO Mapping 

(S/M/W indicates strength of correlation)       S-Strong, M-Medium, W-Weak 

 
COs Programme Outcomes(POs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1       M      

CO2        S     

CO3         M    

CO4      S       

CO5           M  

CO6            S 
 

 

COURSE ASSESSMENT METHODS 

Direct 

1.Group Activity /  Individual performance and assignment  

2.Assessment on Value work sheet / Test  

Indirect 

1. Mini project on values / Goodwill Recognition 
 

 

VALUES THROUGH PRACTICAL ACTIVITIES 

UNIVERSAL BROTHERHOOD  
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Meaning of Universal Brotherhood- Functioning of Various organization for Universal human beings 

-Red Cross, UN Office for Humanitarian Affairs – Case study on humanitarian problems and 

intervention - Active role of Students/Individual on Universal Brotherhood. 

GLOBAL PEACE, HARMONY AND UNITY  

Functions of UNO - Principal Organizations - Special organization – Case study relating to 

disturbance of world peace and role of UNO – Participatory role of Students/Individual in attaining 

the Global peace and Unity. 

 

NON-VIOLENCE  

Philosophy of nonviolence- Nonviolence practiced by Mahatma Gandhi – Global recognition for 

nonviolence - Forms of nonviolence - Case study on the success story of nonviolence– Practicing 

nonviolence in everyday life. 

HUMANITY AND JUSTICE  

Universal declaration of Human Rights - Broad classification - Relevant Constitutional Provisions– 

Judicial activism on human rights violation - Case study on Human rights violation– Adherence to 

human rights by Students/Individuals. 

INCLUSIVE GROWTH AND SUSTAINABLE DEVELOPMENT  

Goals to transform our World: No Poverty - Good Health -  Education – Equality - Economic Growth 

- Reduced Inequality –Protection of environment – Case study on inequality and environmental 

degradation and remedial measures. 
 

REFERENCES 

 

1. TEACHING ASIA-PACIFIC CORE VALUES OF PEACE AND HARMONY – UNICEF 

www.unicef.org/.../pdf/Teaching%20Asia-Pacific%20core%20values.pdf 

 

2. THREE-DIMENSIONAL ACTION FOR WORLD PROSPERITY AND PEACE- IIM 

Indore - www.iimidr.ac.in/.../Three-Dimensional-Action-for-World-Prosperity-and-Peace-

Glo... 

 

3. MY NON-VIOLENCE - MAHATMA GANDHI 

            www.mkgandhi.org/ebks/my_nonviolence.pdf 

 

4. HUMAN RIGHTS AND THE CONSTITUTION OF INDIA 8th ... - India Juris 

            www.indiajuris.com/uploads/.../pdf/l1410776927qHuman%20Rights%20080914.pdf 

 

5. THE ETHICS OF SUSTAINABILITY – Research Gate 

           www.researchgate.net/file.PostFileLoader.html?id...assetKey.. 

 

 

 

Theory: 0            Tutorial: 0        Practical: 15               Project: 0            Total: 15 Hours 
 

 

 

http://www.unicef.org/.../pdf/Teaching%20Asia-Pacific%20core%20values.pdf
http://www.iimidr.ac.in/.../Three-Dimensional-Action-for-World-Prosperity-and-Peace-Glo
http://www.iimidr.ac.in/.../Three-Dimensional-Action-for-World-Prosperity-and-Peace-Glo
http://www.mkgandhi.org/ebks/my_nonviolence.pdf
http://www.indiajuris.com/uploads/.../pdf/l1410776927qHuman%20Rights%20080914.pdf
http://www.researchgate.net/file.PostFileLoader.html?id...assetKey
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ELECTIVES 
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U17EEE0001 
POWER SYSTEM OPERATION AND 

CONTROL 
L T P J C 

3 0 0 0 3 
 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Define the real power control, reactive power control and power generation cost 

minimization. 

K2 

CO2 Apply real power control, reactive power control to different cases.  K2 

CO3 Describe the controllers to maintain power system reliability. K2 

CO4 Solve Economic dispatch, Unit commitment problems at different loads using 

conventional and modern methods. 
K2 

CO5 Describe the modern computer control of power system. K2 
 

 

PRE-REQUISITE 
                1. Control Systems 
                   2.Power System Analysis 

 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 S  M   M W       M 

CO2 S M  M  W         

CO3  S  M          M 

CO4 M M  S  M        M 

CO5 M M  M  M        S 

 

COURSE ASSESSMENT METHODS 

 

Direct Tools 

1. Continuous Assessment Test I, II 

2. Assignment, Open book test; Cooperative learning report, Group Presentation, Problem 

based learning, Project based learning, Mini Projects, Project report, Quiz, Role play, 

Self-Explanatory videos, Prototype or Product Demonstration etc. (as applicable) 

3. End Semester Examination 

Indirect Tools 

1. Course-end survey 

2. Programme Exit survey 

3. Placement/Higher education record 

4. Feedback (Students, Employers, Parents, Professional body members, Alumni) 
  

 

FORECASTING AND CONTROL                                                                           9 Hours 
System load variation: System load characteristics, load curves-daily, weekly and annual, load-
duration curve, load factor, diversity factor. Reserve requirements: Installed reserves, spinning 
reserves, cold reserves, hot reserves. Overview of system operation: Load forecasting, unit 
commitment, load dispatching. Overview of system control: Governor Control, LFC, EDC, AVR, 
system voltage control, security control. 
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REAL AND  REACTIVE  POWER CONTROL                                                     10 Hours 
REAL POWER CONTROL: Speed governing mechanism and modeling: Speed-loadcharacteristics–
Loadsharingbetweentwosynchronousmachinesinparallel; LFC control of a single-area system: Static 
and dynamic analysis. 
REACTIVE POWER CONTROL: Typical excitation system, modeling, static and dynamic analysis, 
stability compensation; generation and absorption of reactive power: Relation between voltage, power 
and reactive power at anode; method of voltage control: Injection of reactive power. Tap-changing 
transformer- MVAR injection of switched capacitors 

 

UNIT COMMITMENT                                                                                               8 Hours 
Statement of Unit Commitment (UC); constraints in UC: spinning reserve thermal unit constraints, 
hydro constraints, fuel constraints and other constraints; UC solution methods: Priority-list methods, 
numerical problems. 

 

ECONOMIC DISPATCH                                                                                          9 Hours 
Incremental cost curve, co-ordination equations without loss and with loss, solution by λ-iteration 
method, Computational intelligent method (Algorithm and Flowchart only). Base point and 
participation factors, Numerical problems. 

 

COMPUTER CONTROL OF POWER SYSTEMS                                               9 Hours 
Energy control centre: Functions – Monitoring, data acquisition and control. System hard ware 
Configuration–SCADA and EMS functions: Network topology determination, state estimation, 
security analysis and control. Various operating states: Normal, alert, emergency, in extreme and 
restorative. State transition diagram showing various state transitions and control strategies. 

 

TEXTBOOKS 

1. Olle.I.Elgerd,“ElectricEnergySystemsTheory–AnIntroduction”,2
nd

Edition, Tata McGraw 

Hill, 2008, New Delhi. 

2. Allen.  J.  Wood and Bruce F. Wollenberg, “Power Generation,  Operation  and  Control”, 

Edition, John Wiley & Sons, Inc., 2014. 

 

REFERENCES 

1. I.J.NagrathandD.P.Kothari,“ModernPowerSystemAnalysis”,4
th

Edition, Tata McGraw Hill, 

2011, New Delhi. 

2. P. Kundur, “Power System Stability & Control”, 1
st
Edition, McGraw Hill, 2006, 

USA. PSR Murthy, “Operation & Control in Power System”, 1
st
Edition, CRC Press, 

2011. 

3. S Sivanagaraju, G Sreenivasan, “Power System Operation and Control”,      Edition, Pearson 

Education, 2010. 

4. Robert H. Miller, James H. Malinowski, “Power System Operation”,3
rd

Edition, McGraw Hill, 

2009. 

 

 

 

Theory:   45        Tutorial:  0      Practical:  0              Project:      0       Total: 45 Hours 

 

  

http://www.infibeam.com/Books/pearson-publisher/
http://mhprofessional.com/contributor.php?id=25083
http://mhprofessional.com/contributor.php?id=25084


86 
  

Signature of the Chairman BOS EEE 

U17EEE0002 ELECTRICAL ENERGY UTILIZATION 
AND CONSERVATION 

L T P J C 

3 0 0 0 3 
COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Design illumination systems and Heating Elements depending on the requirements. K3 

CO2 Understand the concepts of electric heating, welding, electric traction and 

breaking system. 
K1 

CO3 Understand the concepts of electro chemical processes. K1 

CO4 Estimate the different types of tariff structures, impact of tariff and methods of 

optimizing the tariff by energy conservation. 
K2 

CO5 Understand the concepts of energy management and audit. K1 
 

PRE-REQUISITE 
                1. Electric Circuits Analysis. 

                2. DC and AC Machines. 
 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 M S S M  M        M 

CO2 M     M        M 

CO3 M      M        

CO4 W     S        M 

CO5 M     S   M     M 

 

COURSE ASSESSMENT METHODS 

Direct Tools 

1. Continuous Assessment Test I, II 

2. Assignment, Open book test; Cooperative learning report, Group Presentation, Problem 

based learning, Project based learning, Mini Projects, Project report, Quiz, Role play, 

Self-Explanatory videos, Prototype or Product Demonstration etc. (as applicable) 

3. End Semester Examination 

Indirect Tools 

1. Course-end survey 

2. Programme Exit survey 

3. Placement/Higher education record 

4. Feedback (Students, Employers, Parents, Professional body members, Alumni) 
  

 

ILLUMINATION,HEATING AND WELDING                                                                  9 Hours 
Natureofradiation-definition-laws-photometry-lightingcalculations-designofillumination- systems 
(for   residential, industrial, commercial,   health care, Street lightings,   sports, administrative 
complexes) –types of lamps – energy efficient lamps. Methods of heating, requirement of heating 
material –design of heating element – furnaces – welding generator – welding transformer and its 
characteristics. 
 

ELECTRIC TRACTION                                                                                                        9 Hours 

Introduction–requirements of an ideal traction system – supply systems – mechanics of train 
movement –traction motors and control –multiple units –braking –current collection system– recent 
trends in electric traction. 
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ELECTRO CHEMICAL PROCESS                                                                                     9 Hours 
Introduction to electrolysis –electro plating–electrode position–extraction of metals–current –
efficiency– batteries types –charging methods. 

 

CONSERVATION                                                                                                 9 Hours 

LT and HT tariff structure–impact of tariff –power factor improvement methods–impact 
ofpowerqualityonHTbilling-introductiontoelectricalenergyconservation–Greenbuilding concept. 

 

ENERGY MANAGEMENT ANDAUDIT                                                                9 Hours 

Types of energy audit-Energy audit approach-understanding energy costs-Bench marking-Energy 
performance- Matching energy use to requirement-Maximizing system efficiencies-optimizing the 
input energy requirements- Fuel and energy substitution- Energy Audit instruments. 

 

TEXTBOOKS 

1. E. Openshaw Taylor, “Utilization of Electrical Energy in SI Units”,1st
t 

Edition, Orient 

Longman Pvt. Ltd., New Delhi,2006. 

2. GeneralAspectofEnergyManagementandEnergyAudit,2
nd 

Edition, By Bureau of Energy 

Efficiency, Ministry of Power, India, 2005. 

 

 

REFERENCES 

1. H.Partab,“ArtandScienceofUtilizationofElectricalEnergy”,1
st
Edition, DhanpatRai and Co., 

New Delhi, 2015. 

2. Gopal. K. Dubey, “Fundamentals of Electrical Drives”, 2
nd 

Edition, Narosa Publishing House, 

New Delhi, 2014. 
3. C.L.Wadhwa,“Generation,DistributionandUtilizationofElectricalEnergy”,Edition, New Age 

International, 2006. 
4. J.B.Gupta,“UtilizationofElectricPowerandElectricTraction”,Kattaria and Sons, 2014. 
5. M.L.Soni,P.V.Gupta,V.S.Bhatnagar,A.Chakrabarti,“ATextBookonPowerSystem 

Engineering”, 2
nd

Edition, Dhanpat Rai & Co., 2014 

6. Donald R Wulfinghoff, “Energy Efficiency Manual”, Energy Institute Press, USA,1999. 

 

 

 

 

 

Theory:     45      Tutorial:      0  Practical:   0             Project:   0          Total: 45 Hours 
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U17EEE0003 HIGH VOLTAGE ENGINEERING 
L T P J C 

3 0 0 0 3 
COURSE OUTCOMES 

 

After successful completion of this course, the students would be able to 

 

CO1 Understand the causes and effects of over voltages and protection of power system 

against over voltages. 
K1 

CO2 Understand the different breakdown mechanisms in Gases, liquids and solids. K2 

CO3 Understanding the principle of generation of high DC, AC and impulse voltages. K2 

CO4 Understanding of the various measurement techniques of high voltages and high 

currents. 
K2 

CO5 Understanding the testing of high voltage electrical power apparatus. K2 
 

 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

S     W W        S 

S M             S 

S M             S 

S M             S 

S     W         S 

 

COURSE ASSESSMENT METHODS 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

3. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 

 

 
 

OVER VOLTAGES IN ELECTRICAL POWER SYSTEMS                                       9 Hours 

Causes of over voltages and its effects on power system – Lightning, switching surges and temporary 

over voltages – protection against over voltages. 

 

ELECTRICAL BREAKDOWN IN GASES, SOLIDS AND LIQUIDS                                 9 Hours 
Gases as insulating media, collision process, Ionization process, Townsend’s criteria of breakdown 

in gases, Paschen’s law. Liquid as Insulator, pure and commercial liquids, breakdown in pure 

and commercial liquids. Intrinsic breakdown, electromechanical breakdown, thermal breakdown, 

breakdown of solid dielectrics in practice, Breakdown in composite dielectrics, solid dielectrics used 

in practice. 
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GENERATION OF HIGH VOLTAGES AND HIGH CURRENTS                                  9 Hours 
Generation of high voltages, testing transformers in cascade, series resonant circuits and their 
advantages, half and full wave rectifier circuits, voltage doubler and cascade circuits, electrostatic 
generator, characteristics parameters of impulse voltages, single stage impulse generator circuits, 
multistage impulse generation circuits. 

 

MEASUREMENT OF HIGH VOLTAGES AND HIGH CURRENTS                             9 Hours 

High Resistance with series ammeter – Dividers, Resistance, Capacitance and Mixed dividers – Peak 

Voltmeter, Generating Voltmeters – Capacitance Voltage Transformers, Electrostatic Voltmeters – 

Sphere Gaps – High current shunts- Digital techniques in high voltage measurement. 

 

HIGH VOLTAGE TESTING OF ELECTRICAL POWER APPARATUS                   9 Hours 

Testing of Insulator - Bushings - Isolators, Circuit breakers – Cables – Transformers. 

 

TEXTBOOKS 

 

1. M. S. Naidu and V. Kamaraju, “High Voltage Engineering”, 5th Edition, Tata McGraw Hill, New 

Delhi, 2013. 

2. E. Kuffel and M. Abdullah, “High Voltage Engineering”, 2nd Edition, Pergamon Press, 2000. 

 

 

REFERENCES 

 

1. C.L Wadwa, “High Voltage Engineering”, 3rd Edition, New Age International, New Delhi, 2012. 

2. T.J.Gallagher and A.J Pearmain, “High Voltage Measurement, Testing and Design”, 2nd Edition, 

Wiley, New York, 2007. 

3. R.D. Begamudre, “High Voltage Engineering (Problems and Solution)”, 1st Edition, New Age 

International, New Delhi, 2010. 

 

 

 

 

Theory:  45         Tutorial: 0       Practical:0                Project: 0            Total: 45 Hours 
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U17EEE0004 RESTRUCURED POWER SYSTEM L T P J C 

3 0 0 0 3 
COURSE OUTCOMES 

 

After successful completion of this course, the students will be able to 

 

CO1 Explain and differentiate the key issues involved in the regulated and de regulated 

power markets. 
K2 

CO2 Explain the congestion management methods. K2 

CO3 Understand transmission open access pricing issues, classification of transmission 

pricing methods and loss allocation. 
K2 

CO4 Distinguish perfectly competitive market and imperfect competitive market. K2 

CO5 Know about power marketing and bidding. K2 
 

 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 

Programme Outcomes(POs) PSOs 

PO

1 

PO

2 

PO

3 

PO

4 

PO

5 

PO

6 

PO

7 

PO

8 

PO

9 

PO1

0 

PO1

1 

PO1

2 

PSO

1 

PSO

2 

CO

1 
M            

  

CO

2 
M M           

 M 

CO

3 
M M    W       

  

CO

4 
M     W       

 M 

CO

5 
M     W       

  

 

COURSE ASSESSMENT METHODS 

 

Direct Tools 

1. Continuous Assessment Test I, II 

2. Assignment, Open book test; Cooperative learning report, Group Presentation, Problem 

based learning, Project based learning, Mini Projects, Project report, Quiz, Role play, 

Self-Explanatory videos, Prototype or Product Demonstration etc. (as applicable) 

3. End Semester Examination 

Indirect Tools 

1. Course-end survey 

2. Programme Exit survey 

3. Placement/Higher education record 

4. Feedback (Students, Employers, Parents, Professional body members, Alumni) 
  

 

INTRODUCTION TO RESTRUCTURING OF POWER INDUSTRY                                9 

Hours 

IE Act 2003 - Reasons for restructuring / deregulation of power industry - Understanding the 

restructuring process - –Market equilibrium -Market clearing price- Electricity markets around the 

world. 
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TRANSMISSIONCONGESTIONMANAGEMENT                                                           9 Hours 

Definition of congestion - Reasons for transfer capability limitation - Importance of congestion 

management in deregulated environment - Effects of congestion - Desired features of congestion 

management schemes - Classification of congestion management methods - Calculation of ATC using 

PTDF and LODF based on DC model. 

 

PRICING OF TRANSMISSION NETWORK USAGE AND LOSS ALLOCATION         9 Hours 

Power wheeling - Issues involved- Principles of transmission pricing - Classification of transmission 

pricing methods - Rolled-in transmission pricing methods: Postage stamp method, Incremental  

postage  stamp   method,   Contract   path   method. 

 

MARKET POWER ANDGENERATORS BIDDING                                                             9 Hours 

Attributes of a perfectly competitive market -The firm's supply decision under perfect competition - 

Imperfect competition: Monopoly, Oligopoly - Electricity markets under imperfect competition - 

Market power: Sources of market power, Effect of market power, Identifying market power, Market 

power mitigation. 

 

REFORMS IN INDIANPOWERSECTOR                                                                               9 Hours 

Framework of Indian power sector : Historical Developments - The Institutional Framework- The 

Electricity Act 2003 - Provisions in the generation sector - the transmission sector - the distribution 

sector - Power trading - Open Access issues - Power exchange. 

 

TEXTBOOKS 

1. Kankar Bhattacharya, Jaap E. Daadler, Math H.J Bollen, “Operation of restructured power 

systems”, 1st Edition, Kluwer Academic Publisher,2001. 

2. Mohammad Shahidehpour, MuwaffaqAlomoush, Restructured Electrical Power Systems: 

Operation, Trading and Volatility. 

REFERENCES 

1. S. A. Khaparde, A.R. Abhyankar, “Restructured Power Systems”, 1st Edition, Alpha Science 

International Publications,2006. 

2. Indian Energy Exchange :http://www.iexindia.com 

3. Power Exchange India Limited: http://www.powerexindia.com/ 

4. Indian Electricity Regulations :http://www.cercind.gov.in 

 
 

 

 

 

Theory: 45           Tutorial: 0       Practical:  0              Project:  0           Total: 45 Hours 

 

  

http://www.google.co.in/search?tbo=p&amp;tbm=bks&amp;q=inauthor%3A%22S.%2BA.%2BKhaparde%22
http://www.google.co.in/search?tbo=p&amp;tbm=bks&amp;q=inauthor%3A%22A.%2Br.%2BAbhyankar%22
http://www.powerexindia.com/
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U17EEE0005 VLSI DESIGN 
L T P J C 

3 0 0 0 3 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

CO1 Recollect and study the fundamentals of electronics devices and circuits. K1 

CO2 Understand the principle and working of MOS and CMOS device. K2 

CO3 Apply the fundamentals of digital circuits and CMOS technology to develop different 

design techniques.  
K3 

CO4 Design various digital modules and systems using different CMOS design techniques. K5 

CO5 Analyse the different CMOS digital modules for performance parameters such as gate 

size and power. 
K4 

CO6 Understand the concepts of programmable devices for custom design. K2 

 

PRE-REQUISITE:  

1. Digital electronics 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 S  W            

CO2 S  W         M   

CO3 S  M            

CO4 S  S   M M        

CO5 S S W M           

CO6 S  W         M   

 

COURSE ASSESSMENT METHODS 
 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

3. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
 

 

MOS TRANSISTOR PRINCIPLE             9 Hours 

NMOS and PMOS transistors - Process parameters for MOS and CMOS - Electrical properties of 

CMOS circuits and device modeling - Scaling principles and fundamental limits - CMOS inverter 

scaling - propagation delays - Stick diagram - Layout diagrams. 

COMBINATIONAL LOGIC CIRCUITS             9 Hours 
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Examples of Combinational Logic Design - Elmore’s constant - Pass transistor Logic -Transmission 

gates -static and dynamic CMOS design - Power dissipation – Low power design principles 

 

SEQUENTIAL LOGIC CIRCUITS             9 Hours 

Static and Dynamic Latches and Registers - Timing issues – pipelines - clock strategies - Memory 

architecture and memory control circuits - Low power memory circuits - Synchronous and 

Asynchronous design 

 

DESIGNING ARITHMETIC BUILDING BLOCKS             9 Hours 

Data path circuits - Architectures for ripple carry adders - carry look ahead adders - High speed adders 

– accumulators – Multipliers – dividers - Barrel shifters - speed and area trade-off. 

 

IMPLEMENTATION STRATEGIES             9 Hours 

Full custom and Semi custom design - Standard cell design and cell libraries - FPGA building block 

architectures - FPGA interconnect routing procedures. 

 

TEXT BOOKS  

 

1. Jan Rabaey, AnanthaChandrakasan, B.Nikolic, “Digital Integrated Circuits: A 

DesignPerspective”, 2nd Edition, Prentice Hall of India, 2003. 

2. M.J. Smith, “Application Specific Integrated Circuits”, Addison Wesley, 1997 

 

REFERENCES 

 

1. N.Weste, K.Eshraghian, “Principles of CMOS VLSI Design”, 2nd Edition, Addision Wesley 

,1993 

2. R.Jacob Baker, Harry W.LI., David E.Boyee, “CMOS Circuit Design, Layout and 

Simulation”,Prentice Hall of India 2005 

3. A.Pucknell, Kamran Eshraghian, “Basic VLSI Design”, 3rdEdition, Prentice Hall of India, 

2007. 

 

 

 

 

Theory: 45           Tutorial: 0       Practical:  0              Project:  0           Total: 45 Hours 
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U17EEE0006 
MODERN CONTROL 

SYSTEMS 

L T P J C 

3 0 0 0 3 
COURSE OUTCOMES 

After successful completion of this course, the students would be able to 

 

CO1 Understand basic concepts of state space system and to know state variable feedback. K2 

CO2 Know different types of nonlinear system and its describing function. K4 

CO3 Apply the stability criteria for nonlinear system. K4 

CO4 Apply the concept of pole placement technique for state feedback and state observer. K3 

CO5 Know different control techniques and distributed control system. K2 
 

PRE-REQUISITES 
1. Control System 

 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 M M           W  

CO2 M  W          W M 

CO3 M M           W M 

CO4 M M           S M 

CO5 M W           M  

 

COURSE ASSESSMENT METHODS 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

3. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
  

 

STATE SPACE ANALYSIS                                                                                                       9 

Hours 

State variable systems - controllability and Observability - State variable feedback and its effect on 

controllability and Observability-elements of observer theory 

 

NON LINEAR SYSTEMS                                                                                                          9 Hours 
Common types of non- linear phenomena – linearization -singular points- phase plane method -

construction of phase trajectories- describing functions. 

 

STABILITY ANALYSIS                                                                                                            9 Hours 
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Basic concepts-derivation of describing functions-stability of non- linear systems by describing 

function method- Liapunov’s method of stability studies- Popov’s criterion. 

 

STATE SPACE DESIGN                                                                                                            9 Hours 
Pole placement technique by state feedback for linear SISO time invariant system–Design of state 

observers and servo system. 

 

ADVANCES IN CONTROL SYSTEMS                                                                                   9 Hours 

Optimal control - adaptive control - robust control and intelligent control methods-Introduction to 

distributed control systems. 

 

TEXT BOOKS 

1. Chi-Tsong Chen, “Linear System Theory and Design”, Oxford University Press, 4th Edition, 

2012.  

2. Khalil H.D., “Nonlinear Systems”, Prentice Hall Publications, 3rd Edition, 2003.  

 

REFERENCES 

1. Stanley M. Shiners, “Modern Control System theory and Design”, John Wiley and Sons 

Publications, 2nd Edition, 1998. 

2. Ogata K.,“Modern Control Engineering”, Prentice Hall Publications, 5th Edition, 2010. 

 

 
 

 

Theory: 45          Tutorial: 0             Practical: 0            Project: 0            Total: 45 Hours 
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U17EEE0007 SMART GRID ENGINEERING 
L T P J C 

3 0 0 0 3 
 

COURSE OUTCOMES 

After successful completion of this course, the students would be able to 

CO1 Understand the fundamental elements of the smart grid. K2 

CO2 Understand the importance of information and communication technologies of the 

smart grid. 
K2 

CO3 Understand various sensing and measurement technologies involved with the smart 

grid. 
K2 

CO4 Illustrate the concepts of control and automation techniques in smart grid. K2 

CO5 Understand the role of power electronics in smart grid and to classify the different 

energy storage techniques. 
K3 

 

 

PRE-REQUISITE 

1. Power System Analysis 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1              M 

CO2          S   S S 

CO3     S     M   S S 

CO4     S         S 

CO5 S            S S 

 

COURSE ASSESSMENT METHODS 
 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, 

Quiz, Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. 

(as applicable)  

3. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
  

 

SMART GRID ARCHITECTURAL DESIGNS                                                                       9 

hours 

Need for implementation of Smart grid - Smart Grid initiatives - Overview of the technologies required 

for the Smart Grid -Working Definition of the Smart Grid Based on Performance Measures - 

Representative Architecture - Functions of Smart Grid Components: Smart Devices Interface 

Component-Storage Component. Transmission Subsystem Component- Monitoring and Control 

Technology Component- Intelligent Grid Distribution Subsystem Component - Demand Side 

Management Component. 
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INFORMATION AND COMMUNICATION TECHNOLOGIES                                      9 Hours 
Data Communication, Dedicated and shared communication channels, Layered architecture and 

protocols, Communication technology for smart grids, Information security for the smart grid. 

 

SENSING AND MEASUREMENT TECHNOLOGIES                                                         9 

Hours 

Synchrophasor Technology – Phasor Measurement Unit, Smart metering and demand side integration 
- Communication infrastructure and protocol for smart metering – Data Concentrator, Meter Data 
Management System. Demand side Integration – Services, Implementation and Hardware Support of 
DSI. 

 

CONTROL AND AUTOMATION TECHNIQUES                                                                9 

Hours 

Distribution automation equipment – Substation automation equipments: current transformer - 

potential transformer - Intelligent Electronic Devices - Bay controller - Remote Terminal Unit. 

Distribution management systems – SCADA: Modelling and analysis tools, applications. 

 

POWER ELECTRONICS AND ENERGY STORAGE SYSTEMS                                   9 Hours 
Power Electronics in smart grid application – Role of FACTS in smart grid by Shunt and series 

compensation techniques - Role of HVDC in smart grid for bulk power transfer and offshore wind 

connections. Energy Storage Technologies – Batteries - Flow Battery - Fuel Cell and Hydrogen 

Electrolyser – Flywheel - Super-Conducting magnetic energy storage system - Super Capacitor. 

 

 

REFERENCES 

 

1. Janaka Ekanayake, Nick Jenkins, Kithsiri Liyanage, “Smart Grid Technologies and 

applications”, John Wiley Publishers Ltd., 2012. 

2. James Momoh, “Smart Grid Fundamentals of Design and Analysis”, IEEE Press, 2012. 

3. Lars T. Berger, Krzysztof Iniewski, “Smart Grid applications, Communications and Security”, 

John Wiley Publishers Ltd., 2012.  

4. Yang Xiao, “Communication and Networking in Smart Grids”, CRC Press, Taylor and Francis 

Group, 2012.  

5. Caitlin G. Elsworth, “The Smart Grid and Electric Power Transmission”, Nova Science 

Publishers, 2010. 

 
 

 

 

Theory:  45         Tutorial: 0       Practical: 0                Project: 0            Total: 45 Hours 
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U17EEE0008 INTERNET OF THINGS 
L T P J C 

3 0 0 0 3 
 

COURSE OUTCOMES 

After successful completion of this course, the students would be able to 

CO1 Outline basics and middleware components of IoT K2 

CO2 Summarize various protocols for IoT K2 

CO3 Outline about Web of Things K2 

CO4 Demonstrate different models for network dynamics and cloud K2 

CO5 Apply IoT for different electrical applications. K3 
 

 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1     S          

CO2     S          

CO3     S          

CO4     S          

CO5     S        S S 

 

COURSE ASSESSMENT METHODS 
 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

3. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
 

 
 

INTRODUCTION                                                                                                                      10 

hours 

Definitions and Functional Requirements –Motivation – Architecture - Web 3.0 View of IoT–

Ubiquitous IoT Applications – Four Pillars of IoT – DNA of IoT - The Toolkit Approach for End user 

Participation in the Internet of Things. Middleware for IoT: Overview – Communication middle ware 

for IoT –IoT Information Security. 

 

IOT PRTOCOLS                                                                                                                         8 Hours 
Protocol Standardization for IoT – Efforts – M2M and WSN Protocols – SCADA and RFID Protocols 

–Issues with IoT Standardization – Unified Data Standards – Protocols – IEEE 802.15.4 –BAC Net 

Protocol – Modbus – KNX – Zigbee Architecture – Network layer – APS layer – Security 
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WEB OF THINGS                                                                                                                     10 

Hours 

Web of Things versus Internet of Things – Two Pillars of the Web – Architecture standardization for 
WoT– Platform Middleware for WoT – Unified Multitier WoT Architecture – WoT Portals and 
Business Intelligence. Cloud of Things: Grid/SOA and Cloud Computing–Cloud Middleware – Cloud 
Standards – Cloud Providers and Systems – Mobile Cloud Computing – The Cloud of Things 
Architecture 

 

INTEGRATED                                                                                                                            9 

Hours 

Integrated Billing Solutions in the Internet of Things Business Models for the Internet of Things -

Network Dynamics: Population Models – Information Cascades - Network Effects – Network 

Dynamics: Structural Models - Cascading Behaviour in Networks - The Small-World Phenomenon. 

 

APPLICATIONS                                                                                                                         8 Hours 
The Role of the Internet of Things for Increased Autonomy and Agility in Collaborative 

ProductionEnvironments - Resource Management in the Internet of Things: Clustering, 

Synchronisation andSoftware Agents. Applications - Smart Grid – Electrical Vehicle Charging. 

 

REFERENCES 

 

1. Honbo Zhou, “The Internet of Things in the Cloud: A Middleware Perspective”, CRCPress, 

2012. 

2. Dieter Uckelmann, Mark Harrison, Florian Michahelles, “Architecting the Internet ofThings”, 

Springer, 2011. 

3. David Easley and Jon Kleinberg, “Networks, Crowds, and Markets: Reasoning About a Highly 

Connected World”, Cambridge University Press, 2010. 

4. Olivier Hersent, Omar Elloumi and David Boswarthick, “The Internet of Things:Applications 

to the Smart Grid and Building Automation”, Wiley, 2012 

5. Olivier Hersent, David Boswarthick, Omar Elloumi, “The Internet of Things – 

Keyapplications and Protocols”, Wiley, 2012. 

 

 

 

 

Theory:  45         Tutorial: 0       Practical: 0                Project: 0            Total: 45 Hours 
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U17EEE0009 AUTOMOTIVE ELECTRONICS 
L T P J C 

3 0 0 0 3 
 

COURSE OUTCOMES 

 

After successful completion of this course, the students would be able to 

 

CO1 Gain the knowledge on electrical and electronics systems available in modern 

automobiles. 
K2 

CO2 Understand the role of various Electronics Control Units embedded in modern 

automobiles. 
K2 

CO3 Outline the various stages of Integrated development environment to design an 

embedded system and understand the various communication Protocols 
K2 

CO4 Understand the internals of various embedded systems design to ensure drivers safety 

and comfort. 
K2 

CO5 Understand the performance characteristics of Electric Vehicles by analyzing HEVs 

with conventional vehicles. 
K2 

 

 

PRE-REQUISITE 

 
1. Basics of Electrical and Electronics Engineering  

2. Microprocessor and Microcontrollers 

 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 S              

CO2 S M           S S 

CO3 M S  M M        S S 

CO4 S M           S M 

CO5 S            S M 

 

COURSE ASSESSMENT METHODS 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open book test; Cooperative learning report, Group Presentation, 

Problem based learning, Project based learning, Mini Projects, Project report, Quiz, 

Role play, Self-Explanatory videos, Prototype or Product Demonstration etc. (as 

applicable) 

3. End Semester Examination 

Indirect 

1. Course-end survey 

2. Programme Exit survey 

3. Placement/Higher education record 

4. Feedback (Students, Employers, Parents, Professional body members, Alumni) 
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AUTOMOBILE ELECTRICALS AND ELECTRONICS                                                      9 

Hours 

Basic Electrical Components in an automobile - Starting system (Battery, Ignition Switch, Solenoid, 

Starter, Neutral Safety Switch), Charging system (Alternator Drive Belt, Battery, Alternator, Voltage 

Regulator), Fuses. Overview of Vehicle Electronic system - Driver -Vehicle - Environment system 

(Control and monitoring systems, Electronic systems of the vehicle and the environment) 

 

ELECTRONICS CONTROL UNITS AND PROTOCOLS                                                    9 Hours 
ECUs and vehicle subsystems - Electronic systems of Power train subsystem – Electronic systems of 

Chassis subsystem -  Multimedia subsystems. Automobile sensors and actuators - Engine management 

system - - Environmental legislation (Pollution Norms - Euro / Bharat standards). Introduction to 

Control networking - Communication protocols in embedded systems - SPI, I2C, USB, -Vehicle 

communication protocols – Introduction to CAN, LIN, FLEXRAY, MOST, Details of CAN 

 

INTEGRATED DEVELOPMENT ENVIRONMENT IN EMBEDDED SYSTEMS            9 

hours 

Integrated Development Environment (Introduction to IDE, Getting Started, Hardware / Software 

Configuration (Boot Service, Host – Target Interaction) - Booting (IDE-Interaction, target-Agent) – 

Reconfiguration - Managing IDE - Target Servers – Agents - Cross – Development, debugging) - 

Introduction to an IDE for the Laboratory board – RTOS – PC based debugger. 

 

EMBEDDED SYSTEMS IN AUTOMOTIVE CONTEXT                                                     9 

Hours 

Embedded systems in typical modern automobile - Distributed systems – Embedded components a) 

Engine Management system - Diesel / Gasoline system, Components - System architecture (H/W, 

S/W) - b) Vehicle safety systems - c) Body electronics systems - d) Infotainment systems – Navigation, 

Car radio. 

 

HYBRID ELECTRIC VEHICLES                                                                                            9 

Hours 

Introduction to Hybrid Electric Vehicles: History of hybrid and electric vehicles, social and 

environmental importance of hybrid and electric vehicles, impact of modern drive-trains on energy 

supplies, Basic concepts  of hybrid traction, introduction to various hybrid drive-train topologies, 

power flow control in hybrid drive-train topologies, fuel efficiency analysis, AUTOSAR 

 

REFERENCES 

 

1. Robert Bosch, “Bosch Automotive Handbook”, 9th Edition, Bentley Publishers, 2014. 

2. Joerg Schaeuffele, Thomas Zurawka, “Automotive Software Engineering – Principles, 

Processes, Methods and Tools”, 1st Edition, SAE International, 2005 

3. Jean J. Labrosse, “μC/OS-II Real Time Kernel”, 2nd Edition, CMP Books, 2002. 

4. Mehrdad Ehsani, YimiGao, Sebastian E. Gay, Ali Emadi, Modern Electric, Hybrid Electric 

and Fuel Cell Vehicles: Fundamentals, Theory and Design, CRC Press, 2004. 

5. Iqbal Husain, Electric and Hybrid Vehicles: Design Fundamentals, CRC Press, 2010 

 
 

 

Theory:  45         Tutorial: 0         Practical: 0             Project: 0            Total: 45 Hours 
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U17EEE0010              ENERGY STORAGE TECHNOLOGY 
L T P J C 

3 0 0 0 3 
COURSE OUTCOMES 
 

After successful completion of this course, the students would be able to 
 

CO1 Describe the charge, energy demand supply and issues K2 K2 

CO2 understanding the materials used in modern storage devices  K2 K2 

CO3 Summarize the factors that control battery operational characteristics and the primary 
mechanisms. 

K2 K2 

CO4 Understanding the fuel cells, its application and need for storage of hybrid energy K2 K2 

CO5 Describe the super capacitors and design parameters K2 K2 
 

 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 

Programme Outcomes(POs) PSOs 

PO

1 

PO

2 

PO

3 

PO

4 

PO
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PO

6 

PO
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PO
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0 

PO1
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PO1
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1 

PSO

2 

CO

1 
S M             

CO

2 
S  M            

CO
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 M             

CO

4 

 M            M 

CO

5 

 M            M 

 

COURSE ASSESSMENT METHODS 
 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, Quiz, 

Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. (as 

applicable)  

3. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
  

 

STORAGE: HISTORICAL PERSPECTIVE, INTRODUCTION AND CHANGES           9 

hours 

Storage Needs-Variations in Energy Demand-Variations in Energy Supply-Interruptions in Energy 

Supply-Transmission Congestion -Demand for Portable Energy -Demand and scale - requirements -

Environmental and sustainability issues. 

 

TECHNICAL METHODS OF STORAGE                                                                           9 hours 
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Introduction: Energy and Energy Transformations - Potential energy (pumped hydro, compressed air, 

springs) - Kinetic energy (mechanical flywheels) -Thermal energy without phase change passive 

(adobe) and active (water)-Thermal energy with phase change (ice, molten salts, steam) - Chemical 

energy (hydrogen, methane, gasoline, coal, oil)- Electrochemical energy (batteries, fuel cells) - 

Electrostatic energy (capacitors), Electromagnetic energy (superconducting magnets) - Different 

Types of Energy Storage Systems. 

 

PERFORMANCE FACTORS OF ENERGY STORAGE SYSTEMS                                    9 

hours 

Energy capture rate and efficiency -discharge rate and efficiency-dispatch ability and load flow 
characteristics -Scale flexibility, durability-cycle lifetime, mass and safety – risks of fire, explosion, 
toxicity-ease of materials recycling and recovery -Environmental consideration and recycling-Merits 
and demerits of different types of Storage. 

 

HYDROGEN FUEL CELLS AND HYBRID ENERGY                                                          9 

hours 

Hydrogen Economy - Generation Techniques - Storage of Hydrogen - Hybrid Energy generation. 

Applications: Storage for Hybrid Electric Vehicles -Regenerative Power and capturing methods 

 

 FLOW BATTERIES AND SUPER CAPACITORS                                                                9 

hours 

Flow battery operation -Super Capacitors: power calculation -operation and design. 

 

TEXTBOOK 

 

1. Detlef Stolten, “Hydrogen and Fuel Cells: Fundamentals, Technologies and Applications”, 

Wiley, 2010. 

2. Jiujun Zhang, LeiZhang, Hansan Liu, Andy Sun, Ru-Shi Liu, “Electrochemical Technologies for 

Energy Storage and Conversion”, John Wiley and Sons, 2010. 

 

 

REFERENCES 

 

1. Francois Beguin and Elzbieta Frackowiak, “Super capacitors”, Wiley, 2013. 

2. Doughty Liaw, Narayan and Srinivasan, “Batteries for Renewable Energy Storage”, The      

Electrochemical Society, New Jersy,2010. 

3. Robert Huggins ,Energy Storage: Fundamentals, Materials and Applications 2nd ed. Springer, 

2016 Edition 

 

 

 
Theory:  45         Tutorial: 0             Practical: 0             Project: 0            Total: 45 Hours 
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U17EEE0011 
SWITCHED MODE POWER 

CONVERTERS 

L T P J C 

3 0 0 0 3 
 

COURSE OUTCOMES 

After successful completion of this course, the students would be able to 

CO1 Describe the topologies of DC-DC converters, modes of operation and their model K1 

CO2 Distinguish the Voltage mode and current mode control of converters K3 

CO3 Formulate the control method for soft switching converters K3 

CO4 Analyze the DC-DC converters using transfer functions K3 

CO5 Design the components of DC-DC converters for specific application K4 
 

 

PRE-REQUISITE 
1. Power Electronics 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 

Programme Outcomes(POs) PSOs 
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COURSE ASSESSMENT METHODS 
 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open book test; Cooperative learning report, Group Presentation, Problem 

based learning, Project based learning, Mini Projects, Project report, Quiz, Role play, 

Self-Explanatory videos, Prototype or Product Demonstration etc. (as applicable) 

3. End Semester Examination 

Indirect 

1. Course-end survey 

2. Programme Exit survey 

3. Placement/Higher education record 

4. Feedback (Students, Employers, Parents, Professional body members, Alumni) 
  

 

DC/DC CONVERTERS                 9 

Hours 

Basic topologies of buck, boost converters, buck-boost converters and cuk converter - isolated DC/DC 

converter topologies—forward and fly-back converters - half and full bridge topologies - modeling of 

switching converters. 
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CURRENT MODE AND CURRENT FED TOPOLOGIES           9 

Hours 
Voltage mode and current mode control of converters - peak and average current mode control - its 
advantages and limitations - voltage and current fed converters 

 

 

RESONANT CONVERTERS        9 

Hours 
Need for resonant converters - types of resonant converters - methods of control – phase modulation 
technique with ZVS in full-bridge topology - series resonant converter and resonant transition 
converter. 

 

CONVERTER TRANSFER FUNCTIONS         9 

Hours 
Application of state-space averaging to switching converters - derivation of converter transfer 
functions for buck, boost and fly-back topologies. 

 

POWER CONVERTER DESIGN     9 

Hours 
Design of filter inductor & capacitor - and power transformer - Ratings for switching devices, current 
transformer for current sensing - design of drive circuits for switching devices considerations for PCB 
layout. 

 

TEXTBOOKS 

 

1. Ned Mohan Tore M. Undeland, “Power Electronics: Converters, Applications, and    Design”, 

3rd Edition, John Wiley & Sons, 2007.  

2. Abraham I. Pressman, “Switching Power Supply Design”, 2nd Edition, McGraw Hill 

International, 1999.David A. Bell, “Electronic Devices and Circuits”, 5th Edition, Oxford 

University Press, 2008.  

 

REFERENCES 

 

1. Erickson, Robert W., “Fundamentals of Power Electronics”, Second Edition, Kluwer 

Academic Publishers, New York, 2004 

2. P.C. Sen, “Modern Power Electronics”, 2nd Revised Edition, S. Chand-Company, 2005.  

3. Andrzej M. Trzynadlowski, “Introduction to Modern Power Electronics”, 2nd Edition, Wiley 

India Pvt Ltd, 2011.  

4. Muhammad H. Rashid, “Power Electronics hand book”, ISBN: 81 8147 367 1. 

 
 

 

Theory:  45         Tutorial: 0        Practical: 0               Project: 0           Total: 45 Hours 
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U17EEE0012 
POWER ELECTRONICS FOR RENEWABLE 

ENERGY SYSTEM 

L T P J C 

3 0 0 0 3 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

 

CO1 Gain knowledge on various renewable energy sources and their impacts K2 

CO2 
Understand basic concepts of wind and solar energy conversion systems and the 

concepts of maximum power point tracking algorithms. 
K2 

CO3 Understand the concepts of grid connected solar and wind energy systems. K2 

CO4 
Gain the knowledge on different types of hybrid systems and expose in to various 

applications.  
K2 

CO5 Choose a power converter for the control of wind and solar energy systems. K2 

 

PRE-REQUISITE 
 

1. Power Electronics 
 

 

CO/PO Mapping 

 (S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

COs 
Programme Outcomes(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 M W             

CO2 S M           W  

CO3 M W           M  

CO4 M W            M 

CO5 M M           W M 
 

COURSE ASSESSMENT METHODS 

 

Direct 

1. Continuous Assessment Test I, II 

2. Assignment, Open Book Test, Cooperative Learning Report, Group Presentation, 

Problem based Learning, Project based Learning, Mini Projects, Project Report, 

Quiz, Role Play, Self-Explanatory Videos, Prototype or Product Demonstration etc. 

(as applicable)  

3. End Semester Examination 

Indirect 

1. Course End Survey 

2. Programme Exit Survey 

3. Placement/Higher Education Record 

4. Feedback (Students, Employers, Parents, Professional Body members, Alumni) 
 

 

INTRODUCTION 

 

         9 Hours  

Environmental aspects of electric energy conversion: impacts of renewable energy generation on 

environment - Qualitative study of different renewable energy resources: Solar, wind, ocean, 

Biomass, Fuel cell, Hydrogen energy systems and hybrid renewable energy systems. 
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PHOTOVOLTAIC ENERGY CONVERSION          9 Hours 

Solar radiation and measurements - Solar cells – Panels and their characteristics – Influence of 

insulation and temperature – PV arrays –Maximum power point tracking – Applications – Water 

pumping – Street lighting – DC-DC converters for solar PV systems. 

 

WIND ENERGY SYSTEMS          9 Hours 

Basic principle of Wind Energy Conversion System – Nature of Wind –Components of Wind Energy 

Conversion System –Generators for WECS- Classifications of WECS – Self excited induction 

generator - synchronous generator - Power conditioning schemes. 

 

GRID CONNECTED WECS AND SECS          9 Hours 

Grid connectors – Wind farm and its accessories – Grid related problems – Generator control – 

Performance improvements - Different schemes – Matrix converters -Line commutated  inverters- 

Multilevel inverters-Power converters for Grid connected WECS-Grid connected solar energy 

converter systems. 

 

HYBRID RENEWABLE ENERGY SYSTEMS          9 Hours 

Need for Hybrid Systems- Range and types of Hybrid systems- Wind-PV, Wind-Diesel, and Wind -

Mini-hydro Systems. 

 

 

TEXT BOOKS  
1. Mukund R. Patel, “Wind and Solar Power Systems: Design, Analysis, and Operation”, 2nd 

Edition, CRC Press, London, 2005. 

2. G.D.Rai, “Non - Conventional Energy Sources”, 5th Edition, Khanna publishers, 2010. 

 

REFERENCES 
1. Ned Mohan Tore. M. Undeland, William. P. Robbins, “Power Electronics converters, 

Applications and design”, 3rd Edition, John Wiley and Sons, 2006. 

2. M.H. Rashid, “Power Electronics Circuits, Devices and Applications”, 3rd Edition, Prentice 

Hall of India, New Delhi, 2004. 

3. D. P. Kothari, K.C. Singal and Rakesh Ranjan, “Renewable Energy Sources And Emerging 

Technologies”, 2nd Edition, Prentice Hall of India, New Delhi, 2011. 

4. Haitham Abu-Rub, Mariusz Malinowski, Kamal Al-Haddad, “Power Electronics for 

Renewable Energy Systems, Transportation and Industrial Applications”,IEEE, Wiley,2014. 

 

 

 

Theory:  45         Tutorial: 0        Practical: 0               Project: 0           Total: 45 Hours 
  

http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Haitham+Abu-Rub
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Mariusz+Malinowski
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Kamal+Al-Haddad
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ONE CREDIT COURSES 
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U17EEC0001 AUTOMOTIVE EMBEDDED SYSTEM 
L T P J C 

0 0 1 0 1 

 
 3 Hours 

History of Automobiles. Major components of an Automobile Systems and its functions - Overview 

of four stroke I.C.engine , Four Cylinder Engine, Spark firing sequence. Block diagram of Automobile 

electrical system, Typical wiring diagram, Starter system: General layout and Basic starting circuit 

 

 3 Hours 

Ignition system: Battery and magneto types, Battery ignition system for four cylinder engine, Ignition 

system circuit and Distributed ignition coil and ignition advance. Charging system: Typical alternator 

in common use, cut-out and regulator, Lighting & accessories system.  Wiper motor and circuit 

diagram of wind screen wiper motor and washer. 

 

 3 Hours 

Physical Variables to be measured in automobiles: Position sensor: Magnetic reluctance and Hall 

effect sensor and Temperature sensor: Coolant temperature Speed sensor, Fuel level sensor and 

Acceleration sensor. Actuator: Principle of solenoid and Fuel injector. 

 

 3 Hours 

Block diagram of Engine control unit -Diagnostics procedure: Introduction, Diagnostics theory:  On 

board and Off-board diagnostics, Diagnostics Link Connector and Vehicle condition monitoring   

 

 3 Hours 

CAN bus - topology – Data transmission – CAN Protocol – Overview of CAN controller. LIN bus: 

overview – Data Transmission System – LIN protocol. 

 

 

 

Theory:  0         Tutorial: 0         Practical: 15             Project: 0            Total: 15 Hours 
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U17EEC0002 
EMBEDDED SYSTEMS ARM® 

CORTEX®-M3 MCUS 

L T P J C 

0 0 1 0 1 
 

COURSE OUTCOMES 
 

After successful completion of this course, the students would be able to 
 

CO1 To understand the architecture and programming of ARM. K2 

CO2 To demonstrate the ability to design, troubleshoot, and simulate assembly and C 

language programs 
K3 

CO3 To demonstrate an understanding of controlling circuits and systems interfaced to a 

development board. 
K3 

CO4 To implement real time communication protocols in ARM. K3 

CO5 To sketch ARM signal processing libraries. K3 

CO6 To apply ARM processor concepts on application development. K3 
 

 

PRE-REQUISITE 

1. Microprocessors and Microcontrollers 

2. Embedded System 
 

ARM ARCHITECTURE AND PROGRAMMING 3 Hours 

ARM processor family, Application of ARM Processor, The Acorn RISC machine, Architectural 

inheritance, The ARM programmer’s model, ARM development tools-Memory System Architecture-

Data processing instructions, Data transfer instructions, Control flow instructions, Conditional 

execution, ARM Condition codes Understanding of ARM instruction execution, Exceptions in ARM, 

Thumb programmer’s model and instruction set 
 

DESIGN WITH ARM MICROCONTROLLERS 3 Hours 

General purpose I/O - Timers and counters -Watchdog timer - PWM device - Interrupt controllers - 

A/D and D/A converters - Serial communication devices 
 

ARM COMMUNICATION PROTOCOLS 3 Hours 

UART and SPI communication protocol-I2C communication protocol-I2C Protocol, Programming for 

I2C Protocol, Real time application using-RTC, Advantages & Disadvantages of I2C Protocols.-USB 

communication protocol-PCI-bus communication protocol-CAN protocol 
 

DIGITAL SIGNAL IN PROCESSING IN ARM 3 Hours 

Introduction to DSP on ARM –FIR Filter – IIR Filter – Discrete Fourier transform – Exception 

Handling – Interrupts – Interrupt handling schemes- Firmware and boot loader – Example: Standalone 

- Embedded Operating Systems – Fundamental Components - Example Simple little Operating 

System 
 

ARM APPLICATION DEVELOPMENT 3 Hours 

Introduction to Real-Time system, Definitions and examples – Case Studies- CAN, SPI Protocols. 
 

REFERENCES 
 

1. Instructor reference material 

2. ARM System Developers Guide, Designing and Optimizing System Software, by Andrew 

N. SLOSS, Dominic SYMES and Chris WRIGHT, ELSEVIER, 3004 

3. ARM System-on-Chip Architecture, Second Edition, by Steve Furber, PEARSON, 2013 

4. Operating Systems, 5th Edition, By William Stallings Manuals and Technical Documents from 

the ARM Inc, web site 

 
Theory:  0         Tutorial: 0         Practical: 15             Project: 0            Total: 15 Hours 
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U17EEC0003 

CASE STUDY USING ARM CORTEX- 

M3 ® MCU- AUTOMATION OF LINEAR 

WEIGHING MACHINE 

L T P J C 

0 0 1 0 1 

 

AN INSIGHT INTO LINEAR WEIGHING MACHINE 3 Hours 

Introduction to Embedded Systems - Case Study: Fuel Filling Station, ATM, Linear Weighing 

Machine - Identification of User Interfaces (Inputs and Outputs) - Identification of System Interfaces 

(Sensors and Actuators) – Role of Microcontroller – Development of Control Algorithm. 

 

AN INSIGHT INTO ARM CORTEX- M3 ® MCU 3 Hours 

Introduction to ARM7 Microcontroller - ARM7 LPC2138 - Power supply – Program Memory – Data 

Memory – Clock Circuit – Reset Circuit – Programming Tool Chain – Keil IDE - Simulation using 

Proteus – List of ARM Peripherals – Pin Configuration. 

 

EMBEDDED C PROGRAMMING 3 Hours 

Embedded C programming – Accessing of Digital Inputs and Outputs – ADC Programming - Timer 

and their applications - Programming of interrupts - PWM Generation – UART Communication – 

MODBUS Basics. 

 

HANDS-ON SESSION DC LOAD CONTROL 3 Hours 

On/Off Control – Regulation Control – Application of PWM for DC Control – BJT and MOSFET 

usage for DC Load – Driver Card - Real time example – PWM Control of Wiper Motor in Automotive 

Application – ARM Programming. 

 

HANDS-ON SESSION AC LOAD CONTROL 3 Hours 

Control of AC load – Firing Angle control - SCR and TRIAC Applications – Generation of Firing 

Angle from ARM (using Timer and Interrupt) - Real time example – Control of Heating element / 

Vibratory Feeder - ARM Programming. 
 

REFERENCES 
 

1. Instructor reference material 

2. ARM System Developers Guide, Designing and Optimizing System Software, by Andrew 

N. SLOSS, Dominic SYMES and Chris WRIGHT, ELSEVIER, 3004 

3. ARM System-on-Chip Architecture, Second Edition, by Steve Furber, PEARSON, 2013 

4. Operating Systems, 5th Edition, By William Stallings 

5. Manuals and Technical Documents from the ARM Inc, web site 

 
Theory:  0         Tutorial: 0         Practical: 15             Project: 0            Total: 15 Hours 
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U17EEC0004 SUBSTATION DESIGN 
L T P J C 

0 0 1 0 1 
 

INTRODUCTION TO SUBSTATION DEVICES   4 Hours 

Overview of Electrical substation – Types of substation- Isolater, Circuit breaker, Earthswitch,CT,VT 

Basic concepts, Single line diagram, Industrial methods and steps for building the substation- Bus bar 

arrangements. 

 

SUBSTATION INDUSTRIAL TOPICS 4 Hours 

Remote tap changer control – Auto bus transfer scheme – Capacitor bank concepts- Anitpumping 

relay - trip circuit supervision – Breaker Failure concepts. 

 

RELAY PANEL & INTERNATIONAL STANDARDS 4 Hours 

Single line diagram – Schematic overview –General Arrangements – bill of Materials – AC 

Distribution panel – DC Distribution panel – ANSI Code & IEC codes. 

 

HANDS ON TRAINING ON SESSION 3 Hours 

Hands on training from Microstation software and AutoCAD software for Doing the Single line 

diagram, Breaker Tripping logic, AC Distribution, DC Distribution circuits, Relay circuit, Tripping 

and Closing Circuit for the Circuit breaker. References 

 
 

REFERENCES 
 

1. John D. McDonald , Electric Power Substations Engineering, Third Edition, CRC press, Jun 

2012 

2. Network Protection & Automation Guide ,  published by Alstom Grid Worldwide Contact 

Centre, May 2011. 

 

 
Theory:  0         Tutorial: 0         Practical: 15             Project: 0            Total: 15 Hours 
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U17EEC0005 
INDUSTRIAL EMBEDDED SYSTEMS AND 

COMMUNICATION PROTOCOLS 

L T P J C 

0 0 1 0 1 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

 

CO1 Understand the various components in Industrial embedded.  K2 

CO2 
Understand the architecture and programming of ARM and  ability to design, 

troubleshoot, and simulate assembly and C language programs  
K3 

CO3 Apply the knowledge on fundamentals of communication protocols   K3 

CO4 Understanding of controlling circuits and systems interfaced to a development board.  K3 

CO5 
Understand the critical real – time issues involved in end product design with solutions 

using case studies 
K5 

 

PRE-REQUISITE 

1. Microprocessors and Microcontrollers 
 

2.  

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

CO 
PROGRAME OUTCOME(POs) PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 S M             

CO2 S M M  S          

CO3  S M  S          

CO4   S  S          

CO5   S W S    S M M  M M 
 

 

 

OVERVIEW OF INDUSTRIAL EMBEDDED SYSTEMS 3 Hours 

Introduction to Embedded Systems - Case Study: Fuel Filling Station, ATM, Linear Weighing 

Machine - Identification of User Interfaces (Inputs and Outputs) - Identification of System Interfaces 

(Sensors and Actuators) – Role of Microcontroller – Development of Control Algorithm. 

ARM ARCHITECTURE AND PROGRAMMING 3 Hours 

Introduction to ARM7 Microcontroller - ARM7 LPC2138 - Power supply – Program Memory – Data 

Memory – Clock Circuit – Reset Circuit – Programming Tool Chain – KEIL IDE - Simulation using 

Proteus – List of ARM Peripherals – Pin Configuration. 

ARM COMMUNICATION PROTOCOLS 3 Hours 

Embedded C programming – Accessing of Digital Inputs and Outputs – ADC, DAC Programming -  

Timer and their applications - Programming of interrupts - PWM Generation – I2C – SPI 

Communication - UART Communication  – RS232, RS485, MODBUS – CAN Communication. 

ARM INTERFACING 3 Hours 

Interfacing with Industrial sensors – Temperature, Pressure, Level, Flow.Interfacing with Industrial 

actuators – Solenoid Valves, Induction machine using VFD Drive, Stepper motor using Stepper Drive, 

Heater element. 

CASE STUDIES 3 Hours 

Mini Project – Development of PID Temperature control unit with PC Interfacing. 
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REFERENCES 

 
1. Instructor reference material 

2. ARM System Developers Guide, Designing and Optimizing System Software, by Andrew 

N. SLOSS, Dominic SYMES and Chris WRIGHT, ELSEVIER, 3004 

3. ARM System-on-Chip Architecture, Second Edition, by Steve Furber, PEARSON, 2013 

4. Operating Systems, 5th Edition, By William Stallings 

5. Manuals and Technical Documents from the ARM Inc, web site 

 

Theory:  0         Tutorial: 0         Practical: 15             Project: 0            Total: 15 Hours 
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U17EEC0006 
GREEN BUILDING DESIGN  

(ENERGY FOCUSSED TOOLS) 

L T P J C 

0 0 1 0 1 

COURSE OUTCOMES 

After successful completion of this course, the students will be able to 

 

 

CO1 
Communicate the potential of building energy efficiency to impact the nation’s 

energy future, especially as it applies to climate change. 
 

CO2 
Understand and apply fundamental concepts of energy and utilities as related to the 

building environment 
 

CO3 
Describe the objectives and general framework of building energy efficiency code and 

standards. 
 

 
3.  

 

COS 

 

CO/PO Mapping 

(S/M/W indicates strength of correlation) S-Strong, M-Medium, W-Weak 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO 9 PO10 PO11 PO12 

CO1 S      M      

CO2   M  M        

CO3 S      M      
 

 

 

 

INTRODUCTION 2 Hours 

Green Building Concept- Green building rating tools- codes– Standards 

 

INDOOR ENVIRONMENTAL QUALITY MANAGEMENT 1 Hour 

Psychrometry- Comfort conditions- Illumination requirement- Auditory requirement- Air 

conditioning systems 

 

LIGHTING SYSTEM DESIGN 2 Hours 

Lighting system design- Lighting economics and aesthetics- Impacts of lighting efficiency 

 

ENERGY EFFICIENCYIN BUILDINGS 2 Hours 

Energy conservation in pumps- Fans and blowers- Refrigerating machines- Heat rejection equipment- 

Energy efficient motors- Insulation. Energy audit and energy targeting- Technological options for 

energy management. 

 

ENERGY SIMULATION (Practical session) 8 Hours 

Energy Simulation using IESVE software: Building energy analysis methods- Building energy 

simulation Model- Equipment Sizing- Time based Energy simulation- Sensitivity Analysis- Energy 

scheduling -Economic Calculations- Energy Efficiency 

 

 

 

Theory:  0         Tutorial: 0         Practical: 15             Project: 0            Total: 15 Hours 
 


