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B. Tech in Electrical and Electronics Engineering 2020-21

MAR BASELIOS COLLEGE OF ENGINEERING AND TECHNOLOGY

Vision and Mission of the Institution

Vision:

To be an Institution moulding globally competent professionals as epitomes of Noble
Values.

Mission:

To transform the Youth as technically competent, ethically sound and socially committed
professionals, by providing a vibrant learning ambience for the welfare of humanity.

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

Vision and Mission of the Department

Vision:

To be a Centre of Excellence in Electrical & Electronics Engineering Education, Research and
Application of knowledge to benefit the society at large.

Mission:

To mould quality Electrical Engineers, fostering creativity and innovation to address global
issues.



PEOL1:

PEO2:

PEO3:

B. Tech in Electrical and Electronics Engineering 2020-21

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

Graduates will succeed as Professionals in Industry or as Entrepreneurs in Electrical
and Electronics Engineering and related disciplines.

Graduates will be able to adapt to the advances in Technology by continuously
acquiring knowledge and skills, with an urge for innovation.

Graduates will be socially committed individuals, exhibiting professional ethics in
addressing technical and engineering challenges.
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B. Tech in Electrical and Electronics Engineering 2020-21

PROGRAMME OUTCOMES (POs)

Engineering graduates will be able to:

1.

10.

11.

12.

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

Conduct investigations of complex problems: 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.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent responsibilities
relevant to the professional engineering practice.

Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and
need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

Project management and finance: 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.
Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.
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B. Tech in Electrical and Electronics Engineering 2020-21

PROGRAMME SPECIFIC OUTCOMES (PSOs)

PSO1: To apply the knowledge in Electrical and Electronics Engineering for the design of
Power Generation, Transmission, Distribution and Utilization systems.

PS02: To demonstrate the knowledge required to design, develop, test, and implement
Electrical & Electronics systems.
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DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

For the students admitted from 2020-21

Scheduling of Courses

i) Knowledge Segments and Credits

B.Tech. Programme in Electrical and Electronics Engineering

Every course of BTech Programme is placed in one of the nine categories as listed in

table below. No semester shall have more than six lecture-based courses and two laboratory
courses, and/or drawing/seminar/project courses in the curriculum.

Table 1: Credit distribution and the Knowledge Domains

Sl Category .
No. Category Code Total credits
1 Humanities and Social Sciences including HSC 3
Management Courses
2 Basic Science Courses BSC 26
3 Engineering Science Courses ESC 22
Programme Core Courses, Comprehensive Course
4 Work and Viva Voce PCC 76
5 Programme Elective Courses PEC 15
6 Open Elective Courses OEC 3
7 Project Work and Seminar PWS 10
8 Mandatory Non-credit Courses (P/F) with Grade MNC ---
9 Mandatory Student Activities (P/F) MSA 2
Total Mandatory Credits 162
Value Added Courses (Optional) — Honours/Minor VAC 20
ii) Semester-wise Credit Distribution
Semester | Im | 1Ir | 1v | v | VI | VII | VI | Total Credits
Credits for Courses 17 21 22 22 |1 23| 23 15 17 160
Activity Points (Min.) 40 60 100
Credits for Activities 2 2
Total Credits 162
Value Added Courses (Optional) — Honours / Minor 20
Total Credits 182

Passed in BoS Meetings held on 13/11/2020 & 29/01/2021

1-1

Approved in AC Meetings held on 30/12/2021 & 17/02/2021



SEMESTER 1
Cate- Course
Slot | gory Courses L-T-P | Hours | Credit
Number
Code
A BSC | MAOU10A | Linear Algebra and Calculus 3-1-0 4 4
B BSC PHOU10A | Engineering Physics A 3-1-0 4 4
1/2 CYOU10A | Engineering Chemistry 3-1-0 4 4
C ESC ESOU10A | Engineering Mechanics 2-1-0 3 3
172 ESOU10B | Engineering Graphics 2-0-2 4 3
ESOU10C Ba51'cs of Civil and Mechanical 4-0-0 4 4
D ESC Engineering
12 ESOUL0D BaS{cs of Electrical and Electronics 4-0-0 4 4
Engineering
E HSC | HSOU10A | Life Skills 2-0-2 4 -
S BSC PHOU18A | Engineering Physics Lab 0-0-2 2 1
172 CYOU18A | Engineering Chemistry Lab 0-0-2 2 1
T ESC ESOUI18A | Civil and Mechanical Workshop 0-0-2 2 1
1/2 ESOU18B | Electrical and Electronics Workshop 0-0-2 2 1
TOTAL 23/24 17
SEMESTER 11
Cate- Course
Slot | gory Courses L-T-P | Hours | Credit
Number
Code
A BSC | MAOU10B Vector Calculus, Differential Equations 3-1-0 4 4
and Transforms
B BSC PHOUI10A | Engineering Physics A 3-1-0 4 4
172 CYOU10A | Engineering Chemistry 3-1-0 4 4
C ESC ESOU10A | Engineering Mechanics 2-1-0 3 3
172 ESOU10B | Engineering Graphics 2-0-2 4 3
ESOU10C BaS{cs of' Civil and Mechanical 4-0-0 4 4
D ESC Engineering
1/2 ESOU10D BaS{cs of' Electrical and Electronics 4-0-0 4 4
Engineering
E HSC | HSOU10B | Professional Communication 2-0-2 4 -
F ESC | ESOUI0E | Programming in C 2-1-2 5 4
S BSC PHOU18A | Engineering Physics Lab 0-0-2 2 1
172 CYOU18A | Engineering Chemistry Lab 0-0-2 2 1
T ESC ESOUI8A | Civil and Mechanical Workshop 0-0-2 2 1
172 ESOU18B | Electrical and Electronics Workshop 0-0-2 2 1
TOTAL 28/29 21

Passed in BoS Meetings held on 13/11/2020 & 29/01/2021
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Approved in AC Meetings held on 30/12/2021 & 17/02/2021



SEMESTER III
Cate- Course
Slot | gory Courses L-T-P | Hours | Credit
Number
Code
A BSC | MAOU20A Partial leferentljal Equations and 3-1-0 4 4
Complex Analysis
B PCC | EE1U20A | Circuits and Networks 2-2-0 4 4
C PCC | EE1U20B | Measurements and Instrumentation 3-1-0 4 4
D PCC | EE1U20C | Analog Electronics 3-1-0 4 4
E ESC | ESOU20A | Design and Engineering 2-0-0 2 2
172 HSC | HSOU20A | Professional Ethics 2-0-0 2 2
F MNC | NCOU20A | Sustainable Engineering 2-0-0 2 -—-
S PCC | EE1U28A | Circuits and Measurements Lab 0-0-3 3 2
T PCC | EE1U28B | Analog Electronics Lab 0-0-3 3 2
R/M | VAC Remedial/Minor Course Z-_})-_(())/ 4 4
TOTAL 26/30 | 22/26
SEMESTER IV
Cate- Course
Slot gory Courses L-T-P | Hours | Credit
Number
Code
Probability, Random Processes
A BSC | MADU20C and Numerical Methods 3-1-0 4 4
B PCC | EE1U20D | DC Machines and Transformers 2-2-0 4 4
C PCC | EE1U20E | Electromagnetic Theory 3-1-0 4 4
D PCC | EE1U20F | Digital Electronics 3-1-0 4 4
E ESC | ESOU20A | Design and Engineering 2-0-0 2 2
172 HSC | HSOU20A | Professional Ethics 2-0-0 2 2
F MNC | NCOU20B | Constitution of India 2-0-0 2 -
S PCC | EE1U28C | Electrical Machines Lab | 0-0-3 3
T PCC | EE1U28D | Digital Electronics Lab 0-0-3 3
R/M/H | VAC Remedial/Minor/Honours Course 431:(1):?)/ 4 4
TOTAL 26/30 | 22/26

Passed in BoS Meetings held on 13/11/2020 & 29/01/2021
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Approved in AC Meetings held on 30/12/2021 & 17/02/2021




SEMESTER V
Cate- Course
Slot gory Courses L-T-P | Hours | Credit
Number
Code
A PCC | EEIU30A | Power Systems | 3-1-0 4 4
B PCC | EE1U30B | Microprocessors and Microcontrollers | 3-1-0 4 4
C PCC | EE1U30C | Signals and Systems 3-1-0 4 4
D PCC | EE1U30D | Synchronous and Induction Machines | 3-1-0 4 4
E HSOU30A Industrial Economics & Foreign 3-0-0 3 3
15 HSC Trade
HSOU30B | Management for Engineers 3-0-0 3 3
F MNC | NCOU30A | Disaster Management 2-0-0 2 -
S pcC | EE1U3SA i/:lc):roprocessors and Microcontrollers 0-0-3 3 )
T PCC | EE1U38B | Electrical Machines Lab II 0-0-3 3 2
R/M/H | VAC Remedial/Minor/Honours Course 1__1)__%/ 4 4
TOTAL 27/31 | 23/27
SEMESTER VI
Cate- Course
Slot gory Courses L-T-P | Hours | Credit
Number
Code
A PCC | EE1IU30E | Linear Control Systems 2-2-0 4 4
B PCC | EE1U30F Power Systems II 3-1-0 4 4
C PCC | EE1U30G | Power Electronics 3-1-0 4 4
D PEC | EEIUXXX | Program Elective I 3-0-0 3 3
HSOU30A Industrial Economics & Foreign 3-0-0 3 3
1 HSC Trade
HSOU30B | Management for Engineers 3-0-0 3 3
F PCC | EE1U30H | Comprehensive Course work 1-0-0 1 1
S PCC | EE1U38C | Power Systems Lab 0-0-3 3 2
T PCC | EE1U38D | Power Electronics Lab 0-0-3 3 2
R/M/H | VAC Remedial/Minor/Honours Course Z__i)__%/ 4 4
TOTAL 25/29 | 23/27
Passed in BoS Meetings held on 13/11/2020 & 29/01/2021 Approved in AC Meetings held on 30/12/2021 & 17/02/2021
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PROGRAMME ELECTIVE 1

Slot L IS Courses L-T-P | Hours | Credit
Code Number
EE1U31A | Biomedical Instrumentation 3-0-0 3 3
EE1U31B | Renewable Energy Sources 3-0-0 3 3
EE1U31C | Computer Organization 3-0-0 3 3
EE1U31D | High Voltage Engineering 3-0-0 3 3
D PEC EE1U31E | Object Oriented Programming 3-0-0 3 3
EE1U31F | Material Science 3-0-0 3 3
EE1U31G | Soft Computing 3-0-0 3 3
SEMESTER VII
Cate- Course
Slot gory Courses L-T-P Hours Credit
Number
Code
PCC | EE1TU40A | Advanced Control Systems 2-1-0 3 3
B PEC | EEIUXXX | Program Elective Il 23'_1)'_%/ 3 3
C | OEC | EEOUXXX | Open Elective e 3 3
D MNC | NCOU40A | Industrial Safety Engineering 2-1-0 3 -
S PCC | EE1U48A | Control Systems Lab 0-0-3 3 2
T PWS | EETU49A Seminar 0-0-3 3 2
U PWS | EE1U49B Project Phase | 0-0-6 6 2
0-1-6/
R/M/H | VAC Remedial/Minor/Honours Course 3-1-0/ 7/4 4
4-0-0
TOTAL 24/(31/28) 15/19
PROGRAMME ELECTIVE 11
Slot CAEETR7 | (EOTRE Courses L-T-P | Hours | Credit
Code Number
EE1U41A | Electric Drives 2-1-0 3 3
EE1U41B | Digital Control Systems 2-1-0 3 3
EE1U41C | Modern Operating Systems 3-0-0 3 3
B PEC EE1U41D | Data Structures 2-1-0 3 3
EE1U41E | Digital Signal Processing 2-1-0 3 3
EE1U41F | llumination Technology 2-1-0 3 3
EE1U41G | Digital Protection of Power Systems 3-0-0 3 3

Passed in BoS Meetings held on 13/11/2020 & 29/01/2021
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Approved in AC Meetings held on 30/12/2021 & 17/02/2021




OPEN ELECTIVE

Slot L IC oS Courses L-T-P | Hours | Credit
Code Number
EEOQU41A | Control Systems Engineering 2-1-0 3 3
EEOU41B | Introduction to Power Processing 2-1-0 3 3
C OEC EEOU41C | Renewable Energy Systems 3-0-0 3 3
EEOU41D | Electric Vehicles 2-1-0 3 3
EEOU41E | Energy Management 3-0-0 3 3
SEMESTER VIII
Cate- Course
Slot gory Courses L-T-P Hours | Credit
Number
Code
A PCC EE1U40B Elef:trlcgl System Design and 9-1-0 3 3
Estimation
. 2-1-0/
B PEC EE1UXXX | Program Elective III 3-0-0 3 3
) 2-1-0/
C PEC EE1TUXXX | Program Elective [V 3-0-0 3 3
) 2-1-0/
D PEC EE1UXXX | Program Elective V 3-0-0 3 3
T PCC EE1U40C | Comprehensive Course Viva 1-0-0 1 1
U PWS EE1U49C | Project Phase 11 0-0-12 12 4
M | VAC Remedial/Minor/Honours 0-1-6 7 4
Course
TOTAL 25/32 1721
PROGRAMME ELECTIVE II1
Slot Category | Course Courses L-T-P | Hours | Credit
Code Number
EE1U42A | Robotics 2-1-0 3 3
EE1U42B | Energy Management 3-0-0 3 3
EE1U42C | Smart Grid Technologies 2-1-0 3 3
B PEC EE1U42D | Electrical Machine Design 2-1-0 3 3
EE1U42E | Switch Mode Power Converters 3-0-0 3 3
EE1U42F Compuj[er Aided Power System 91-0 3 3
Analysis
EE1U42G | Machine Learning 3-0-0 3 3

Passed in BoS Meetings held on 13/11/2020 & 29/01/2021
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Approved in AC Meetings held on 30/12/2021 & 17/02/2021




PROGRAMME ELECTIVE IV

Slot Cigffl(:'y 1\?1:)1111111'?; Courses L-T-P | Hours | Credit
EE1U43A | Nonlinear Systems 2-1-0 3 3
EE1U43B | Special Electrical Machines 3-0-0 3 3
EE1U43C | Power Quality 3-0-0 3 3
C PEC EE1U43D | Computer Networks 3-0-0 3 3
EE1U43E | Design of Power Electronic Systems 2-1-0 3 3
EE1U43F | HVDC & FACTS 3-0-0 3 3
EE1U43G | Advanced Electronic Design 2-1-0 3 3
PROGRAMME ELECTIVE V
Slot CaCt(efl(;ry §$l:;s:r Courses L-T-P | Hours | Credit
EE1U44A | Electric and Hybrid Vehicles 3-0-0 3 3
EE1U44B | Internet of Things 3-0-0 3 3
EE1U44C | Energy Storage Systems 3-0-0 3 3
D PEC EE1U44D | Robust and Adaptive Control 2-1-0 3 3
EE1U44E | Solar PV Systems 2-1-0 3 3
EE{U44F gllcll;sg::ilollrllstrumentatlon and 3-0-0 3 3
EE1U44G | Big Data Analytics 3-0-0 3 3

Passed in BoS Meetings held on 13/11/2020 & 29/01/2021
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Approved in AC Meetings held on 30/12/2021 & 17/02/2021
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Passed in BoS Meeting held on 22/02/2023
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Mar Baselios College of Engineering and Technology Year 2020/Version 1.0

Course Year of

Course Name Category | L | T | P | Credit

Code Introduction

EE1U40A PCC 21110 3 2020

ADVANCED
CONTROL SYSTEMS

PRE-REQUISITE: EE1U30C: Signals and Systems, EEIU30E: Linear Control Systems.

COURSE OVERVIEW: This course introduces advanced concepts in control theory to
the students to enable them to design a controller required for a control system. The course
also presents the concept of state feedback controllers and their design. A brief introduction
to state space approach of digital control system is also covered. Apart from these, non-
linear systems and its analysis using different methods are also discussed in the course. It
thus helps the students to get an overview of the advanced concepts and enables them to
apply these advanced control principles in various areas of industry.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

COl1 | Develop the state variable representation of physical systems. Apply

CO2 | Use state variable approach to analyse the performance of linear and Apply

nonlinear systems

CO3 | Design state feedback controller for a given system. Apply

CO4 | Explain the characteristics of nonlinear systems. Understand

CO5 | Apply the tools like describing function approach or phase plane Apply

approach for assessing the performance of nonlinear systems.

CO6 | Apply Lyapunov method for the stability analysis of physical Apply

systems.

iv) SYLLABUS

State Space Representation of Systems, Examples of electrical circuits and dc servomotors,
Phase variable forms of state representation - Diagonal Canonical forms - Similarity
transformations to diagonal canonical form.

State Space Analysis: State transition matrix — Properties, Computation of state transition
matrix using Laplace transform and Cayley Hamilton method. Derivation of transfer
functions from state equations.

Solution of time invariant systems, State space analysis of Discrete Time control systems,
Pulse transfer function from state matrix, Computation of State Transition Matrix.
Controllability & observability, Duality principle, State feed-back design via pole
placement technique. State observers for LTI systems — types - Design of full order
observer.

Passed in BoS Meeting held on 22/02/2023 Approved in AC Meeting held on 20/03/2023



Mar Baselios College of Engineering and Technology Year 2020/Version 1.0

Nonlinear Systems: Types and characteristics of nonlinear systems, Describing function
method, Determination of describing function of nonlinearities, Application of describing
function for stability analysis of autonomous system with single nonlinearity.

Phase plots, Definition of stability - asymptotic stability and instability, Construction of
phase trajectories using Isocline method for linear and nonlinear systems, Lyapunov
stability analysis.

v) (a)
1)

2)
3)
4)

(b)
1)
2)
3)

4)
5)

6)
7)

TEXT BOOKS

Nagarath 1. J. and Gopal M., “Control System Engineering”, 5® Edition, New Age
Publishers, 2007.

Ogata K., “Modern Control Engineering”, 5™ Edition, Prentice Hall of India, 2010.
Gopal M, “Modern Control System Theory”, 2" Edition, New Age Publishers, 1984.
Kuo B.C, “Analysis and Synthesis of Sampled Data Systems”, Prentice Hall
Publications, 2012.

REFERENCES

Khalil H. K, “Nonlinear Systems”, 3™ Edition, Prentice Hall, 2002.
Gibson J.E., “Nonlinear Automatic Control”, Mc Graw Hill, 1963.

Gopal M., “Control Systems: Principles and Design”, 4" Edition, Tata McGraw Hill,
2012.

Slotine J. E and Weiping Li, “Applied Nonlinear Control”, Prentice-Hall, 1991,

Gopal M, “Digital Control and State Variable Methods™, 2" Edition, Tata McGraw
Hill, 2003.

Thomas Kailath, “Linear Systems”, Prentice-Hall, 1980.

Ogata K., “Discrete Time Control Systems”, 2°¢ Edition, Pearson Education, Asia,
2015.

vi) COURSE PLAN

Module Contents

No. of
hours

State Space Representation of Systems:

Introduction to state space and state model concepts - state equation of
linear continuous time systems, matrix representation- features -
Examples of electrical circuits and dc servomotors. 8
Phase variable forms of state representation, Diagonal canonical forms
of state representation - Diagonal & Jordan forms, Similarity
transformations to diagonal canonical form.

II

State Space Analysis:

State transition matrix - Properties of state transition matrix -
Computation of state transition matrix using Laplace transform -
Cayley Hamilton method, Derivation of transfer functions from state

10

Passed in BoS Meeting held on 22/02/2023 Approved in AC Meeting held on 20/03/2023
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Year 2020/Version 1.0

equations, Solution of time invariant systems: Solution of time response
of autonomous systems and forced systems.

State space analysis of Discrete Time control systems: Phase variable
form and Diagonal canonical form representations, Pulse transfer
function from state matrix - Computation of State Transition Matrix -
(problems from 2nd order systems only).

I

State Feedback Controller Design:

Controllability & observability: Kalman’s, Gilbert’s and PBH tests-
Duality property, State feedback design via pole placement technique,
State observers for LTI systems - Full order and reduced order

observers- Design of full order observer design Simulation using
MATLAB/SIMULINK.

v

Nonlinear Systems:

Types of nonlinear systems- characteristics of nonlinear systems-
peculiar features like Jump resonance, Limit cycles and Frequency
entrainment.

Describing function Method: Analysis through harmonic linearisation

Determination of describing function of nonlinearities.

Application of describing function for stability analysis of autonomous
system with single nonlinearity (relay, dead zone and saturation only).

Phase Plane and Lyapunov Stability Analysis

Phase plots: Concepts- Singular points - Classification of singular
points. Construction of phase trajectories using Isocline method for
linear and nonlinear systems, Definition of stability - asymptotic
stability = and instability. Phase Plot Simulation using
MATLAB/SIMULINK.

Lyapunov stability analysis: Lyapunov function - Lyapunov methods
to stability of nonlinear systems. Lyapunov methods to LTI continuous
time systems.

12

Total hours

45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks
CA Exams (2 numbers) : 25 marks
Assignment/Project/Case study etc. : 15 marks
Total 50 marks

viii) MARK DISTRIBUTION

Passed in BoS Meeting held on 22/02/2023

Approved in AC Meeting held on 20/03/2023
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Year 2020/Version 1.0

Total Marks

CIE

ESE

ESE Duration

150

50

100

3 hours

Passed in BoS Meeting held on 22/02/2023

Approved in AC Meeting held on 20/03/2023
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Course . Year of
Code Course Name Category | L T P | Credit Introduction
EE1U41A | ELECTRIC DRIVES PEC 2 1 0 3 2020
i) PRE-REQUISITE: EE1U30G: Power Electronics, EE1U20D: DC Machines and
Transformers. EE1U30D: Synchronous and Induction Machines
ii) COURSE OVERVIEW: The goal of this course is to expose the students to the basic

concepts of Electric Drives. It also includes the speed control methods of DC and AC
drives. The course also provides an insight on the basic concepts of space vectors.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

COl | Describe the transient and steady state aspects of electric drives. Understand
Apply the appropriate configuration of controlled rectifiers for the

o2 speed control of DC motors. Apply

O3 Id?ntlfy the different quadrant operation of chopper-fed DC motor Apply
drive.

CO4 | Illustrate the various speed control techniques of induction motors. Understand

CO5 | Examine the vector control of induction motor drives. Understand

CO6 ld)rlisvt:;gulsh different speed control methods of synchronous motor Understand

iv) SYLLABUS

Block diagram of electric drives- fundamental torque equations, types of loads —
classification of load torque, four quadrant operation of drives, Equivalent values of drive
parameters - steady state stability.

Rectifier control of DC drives- separately excited DC motor drives using single-phase and
three phase controlled rectifiers - dual converter control of DC motor - circulating current
mode.

Chopper control of DC drives - two quadrant and four quadrant chopper drives - motoring
and regenerative braking -closed loop speed control for separately excited dc motor.
Three phase induction motor drives: Stator voltage control - Stator frequency control —
v/f control - static rotor resistance speed control— static slip power recovery scheme.
Concept of space vector — Clarke and Park transformation — field orientation principle —
Introduction to direct vector control of induction motor drives-Synchronous motor drives
self-controlled mode — load commutated CSI fed synchronous motor.

Passed in BoS Meeting held on 22/02/2023 Approved in AC Meeting held on 20/03/2023
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v) (a)
1)

2)

(b)
1)

2)
3)

4)

5)

TEXT BOOKS

G. K. Dubey, “Fundamentals of Electric Drives”, Naroda publishers, 2" Edition,
2001

Bimal K. Bose, “Power Electronics and Motor Drives”, Academic press, An
Imprint of Elsevier, 2006.

REFERENCES

Vedam Subrahmanyam, “Electric Drives Concepts and Applications”, MC Graw Hill
Education, 2" Edition, 2011, New Delhi.

Dr. P. S. Bimbhra, “Power Electronics”, Khanna publishers, 5" Edition, 2012.

Ned Mohan, Tore M Undeland, William P Robbins, “Power electronics converters
applications and design”, John Wiley and Sons Inc.,3™ Edition, 2009.

Muhammad H. Rashid, “Power Electronics, Devices, Circuits and Applications”,
Pearson, 3" Edition, 2014

R Krishnan, “Electric Motor Drives: Modeling, Analysis, and Control”, Prentice Hall,
2001.

vi) COURSE PLAN

Module Contents

No. of
hours

Introduction to electric drives — block diagram — advantages of electric
drives — dynamics of motor load system, fundamental torque
equations, types of loads — classification of load torque, four quadrant 9
operation of drives, Equivalent values of drive parameters- effect of
gearing - steady state stability.

II

Rectifier control of DC drives- separately excited DC motor drives
using controlled rectifiers- single-phase fully controlled rectifier fed
drives (discontinuous and continuous mode of operation), critical
speed - single-phase semi converter fed drives (continuous mode of 9
operation) - three-phase semi converter and fully controlled converter
fed drives (continuous mode of operation) - dual converter control of
DC motor - circulating current mode.

111

Chopper control of DC drives - two quadrant and four quadrant
chopper drives - motoring and regenerative braking - chopper fed DC
series motor drive - closed loop speed control for separately excited dc
motor.

IV

Three phase induction motor drives: Stator voltage control - Stator
frequency control — v/f control - below and above base speed — Voltage 9
Source Inverter (VSI) fed v/f control using sine-triangle PWM - static

Passed in BoS Meeting held on 22/02/2023 Approved in AC Meeting held on 20/03/2023
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rotor resistance speed control employing chopper — static slip power
recovery speed control scheme for speed control below synchronous
speed.

Concept of space vector — Clarke and Park transformation — field
orientation principle — Introduction to direct vector control of
induction motor drives — decoupling of flux and torque components -
space vector diagram and block diagram

Synchronous motor drives — v/f control — open loop control — self-
controlled mode — load commutated CSI fed synchronous motor.

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks
CA Exams (2 numbers) ;25 marks
Assignment/Project/Case study etc. : 15 marks
Total : 50 marks

viii) MARK DISTRIBUTION

Total Marks CIE ESE ESE Duration
150 50 100 3 hours
Passed in BoS Meeting held on 22/02/2023 Approved in AC Meeting held on 20/03/2023
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Course . Year of
Code Course Name Category | L T P | Credit Introduction
DIGITAL CONTROL
EE1U41B SYSTEMS PEC 2 1 0 3 2020
i) PRE-REQUISITE: EE1U20A: Circuits and Networks, EE1U30C: Signals and Systems,

EE1U30E: Linear Control Systems.

COURSE OVERVIEW: This course aims to provide a strong foundation in discrete
domain modelling, analysis and design of digital controllers to meet performance
requirements.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

Co1 Explain the various control blocks and components of digital control Understand
systems.

CO2 | Use z-domain techniques to analyse sampled data systems Apply

CO3 | Design a digital controller/ compensator in the frequency domain. Apply

CO4 | Design a digital controller/ compensator in the time domain. Apply

CO5 DeYelop controllers for linear discrete time systems using state Analyse
variable concepts.

iv) SYLLABUS

Basic digital control system - Mathematical modelling - sampling and reconstruction -
Zero order and First order hold circuits - realisation of digital filters. Relation between
transfer function and pulse transfer function - Mapping between s-domain and z-domain.
Pulse transfer function of different configurations of systems - Modified z-transform -Time
Response of discrete time system.

Design of controller/Compensator in frequency domain - Bilinear transformation and
sketching of frequency response. Introduction to design and simulation using MATLAB.
Design of controller/Compensator based on time response, Design of controllers and
compensators by the method of Ragazzini - Introduction to Dead beat response and
deadbeat controller design.

Modern control approach to digital control - Introduction to state space - Computation of
solution of state equation and state transition matrix. Controllability, observability and
stability of discrete time systems. Digital controller and observer design.

v) (a) TEXT BOOKS
1) C. L. Philips, H. T. Nagle, “Digital Control Systems”, Prentice-Hall, Englewood
Cliffs, New Jersey, 1995.
Passed in BoS Meeting held on 22/02/2023 Approved in AC Meeting held on 20/03/2023
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2)
3)

(b)
1)

2)
3)
4)

5)

M. Gopal, “Digital Control and State Variable Methods”, Tata McGraw-Hill, 1997.
Ogata K., “Discrete-Time Control Systems”, Pearson Education, 2" Edition, 2005.

REFERENCES

Benjamin C. Kuo, “Digital Control Systems”, 2" Edition, Saunders College
Publishing, Philadelphia, 1992.

Constantine H. Houpis and Gary B. Lamont, “Digital Control Systems Theory”,
Hardware Software, McGraw Hill Book Company, 1985.

Isermann R., “Digital Control Systems: Fundamentals, Deterministic Control”, V. I,
2" Edition, Springer Verlag, 1989.

Liegh J. R., “Applied Digital Control Theory, Design and Implementation,”, Dover
Publishers, 2" Ed. ISBN13-.978-0486450513

Astrom, Karl J., and Bjérn Wittenmark, “Computer-controlled systems: Theory and
design”, Courier Corporation, 2013.

vi) COURSE PLAN

Module Contents

No. of
hours

Basic digital control system- Mathematical modeling - sampling and
reconstruction - Zero order and First order hold circuits - realisation of
digital filters. Relation between transfer function and pulse transfer
function - Mapping between s-domain and z-domain.

II

Pulse transfer function of different configurations of systems-
Modified z-transform-Time Response of discrete time system. Order 8
and Type of a system Steady state error and Static error constants.

111

Bilinear transformation and sketching of frequency response - Digital
P/PI/PID controller design based on frequency response - Digital
compensator based on frequency response. Introduction to design and 10
simulation using MATLAB (for demo/ assignment only and not to be
included for examination).

IV

Design of lag, lead and lag-lead compensator using root locus - Design
of controllers and compensators by the method of Ragazzini- Dead 8
beat response controller introduction.

Introduction to state space - state space modeling of discrete time SISO
system - Computation of solution of state equation and state transition
matrix. 10
Controllability, observability and stabilizability of discrete time
systems- Loss of controllability and observability due to sampling.
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Digital controller and observer design - state feedback — pole
placement - full order observer - reduced order observer.

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. : 15 marks
Total 50 marks
3) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours

Passed in BoS Meeting held on 22/02/2023

1"

Approved in AC Meeting held on 20/03/2023



Mar Baselios College of Engineering and Technology Year 2020/Version 1.0

Course . Year of
Code Course Name Category | L T P | Credit Introduction
MODERN
EE1U41C OPERATING PEC 3 0 0 3 2020
SYSTEMS
i) PRE-REQUISITE: Nil
ii) COURSE OVERVIEW: The goal of this course to understand the concepts of OS through
process/threads, system call interface, deadlock, scheduling, address space, main memory
and file systems.
iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

CO1 | Describe the key concepts of modern operating systems. Understand

Cco2 Apply the concepts of scheduling and process synchronization for Apply
process management.

CO3 | Explain the various memory management techniques. Understand

o4 [llustrate different file management and directory management Understand
methods.

COS5 | Explain Disk scheduling and RAID structures. Understand

iv) SYLLABUS

Operating System Concepts — Operating System Structure - Operating System Operations.

System Structures: System Calls - Types of System Calls, System Programs, Operating-
System Design and Implementation.

Process Management: Process Concept, Operations on Processes, Interprocess
communication, Threads Overview, Process Scheduling: Scheduling Criteria, Scheduling
Algorithms, Mutual exclusion - Algorithms, semaphores, Deadlocks.

Memory Management: Swapping - Contiguous Memory Allocation- Paging - Page tables
— Page replacement algorithms.

File Management: File Concept - File Sharing — Protection - File-System Implementation
- File-System Structure - Directory Implementation, Disk Scheduling - RAID Structure.

Protection and Security: Goals of Protection, Principles of Protection, Domain of
Protection, Access Control, The Security Problem, Program Threats, System and Network
Threats.

v) (a) TEXT BOOKS
1) Abraham Silberschatz, Peter B. Galvin, Greg Gagne, “Operating System Concepts”,
10" Edition, Wiley publishers, 2018.
Passed in BoS Meeting held on 22/02/2023 Approved in AC Meeting held on 20/03/2023
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(b) REFERENCES

1) William Stallings “Operating Systems: Internals and Design Principles”, 7 Edition,
Prentice Hall, 2012.

2) Andrew S. Tanenbaum, Herbert Bos, “Modern Operating systems”, 4™ Edition, Pearson
publications, 2015.

vi) COURSE PLAN

No. of

Module | Contents
hours

Introduction — Operating System Concepts — Operating System
Structure - Operating System Operations, Process Management -
Memory Management - Storage Management - Protection and
Security.

System Structures: System Calls - Types of System Calls, System
Programs, Operating-System Design and Implementation.

Process Management: Process Concept — Operations on Processes —
Interprocess communication, Threads Overview - Multithreading
Models.

Process Scheduling: Basic Concepts - Scheduling Criteria -
Scheduling Algorithms - First come first served scheduling - Shortest
job first - Round robin scheduling.

Mutual exclusion: Algorithms, semaphores, Introduction to
Deadlocks.

1T

Memory Management: Swapping - Contiguous Memory Allocation-
Paging - Page tables — Page replacement algorithms - Optimal page
replacement algorithm - First-in first-out algorithm - Second chance
page replacement algorithm, Clock Page Replacement algorithm.

111

File Management: File Concept - Access Methods - Directory and
Disk Structure - File-System Mounting - File Sharing — Protection -
v File-System Implementation - File-System Structure - Directory 9
Implementation - Allocation Methods - Free-Space Management -
Efficiency and Performance.

Mass Storage Structure: Disk Scheduling - RAID Structure.
Protection and Security: Goals of Protection - Principles of
\% Protection - Domain of Protection - Access Matrix - Implementation 9
of Access Matrix - Access Control - The Security Problem - Program
Threats - System and Network Threats.

Total hours 45

Passed in BoS Meeting held on 22/02/2023 Approved in AC Meeting held on 20/03/2023
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vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. : 15 marks
Total 50 arks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours

Passed in BoS Meeting held on 22/02/2023
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
DATA
EE1U41D STRUCTURES PEC 2 1 0 3 2020
i) PRE-REQUISITE: ESOU10E: Programming in C.
ii) COURSE OVERVIEW: This course aims at moulding the learner to understand the

various data structures, their organization, and operations. The course helps the learners to
assess the applicability of different data structures and associated algorithms for solving
real world problems efficiently. This course introduces abstract concepts for data
organization and manipulation using data structures such as stacks, queues, linked lists,
binary trees and graphs for designing their own data structures to solve practical
application problems.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

COl

Develop an algorithm for a computational task and calculate the

time/space complexities. Apply

CO2 | item required to be processed to solve a given computational problem | Apply

Identify suitable data structure (array or linked list) to represent a data

and write an algorithm to find the solution of the computational problem.

CO3 | selecting an appropriate data structure (binary tree/graph) to representa |  Apply

Develop an algorithm to find the solution of a computational problem by

data item to be processed.

CO4

Apply appropriate Hash Function to store a given dataset and enable

efficient access of data in the given set. Apply

CO5

Make use of appropriate sorting algorithms based on specific

. Appl
circumstances. pply

iv) SYLLABUS

Introduction: Basic Concepts of Data Structures, Algorithms, Performance Analysis,
Asymptotic Notation, Complexity Calculation of Simple Algorithms.

Arrays and Searching: Sparse matrix, Stacks and Queues, Linear Search and Binary
Search.

Linked List and Memory Management: Operations on Linked List, Types of Linked Lists,
Stacks and Queues, Memory allocation and deallocation - First-fit, Best-fit and Worst-fit.
Trees and Graphs: Binary Trees, Binary Search Trees, Graph Representations, Depth First
Search and Breadth First Search, Applications of Graphs.

Passed in BoS Meeting held on 22/02/2023 Approved in AC Meeting held on 20/03/2023
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Sorting and Hashing: Selection Sort, Insertion Sort, Quick Sort, Merge Sort and Heap Sort,
Hashing Techniques, Collision Resolution, Overflow handling, Hashing functions.

v) (a) TEXT BOOKS

1) Ellis Horowitz, Sartaj Sahni and Susan Anderson-Freed, “Fundamentals of Data
structures in C”, Universities Press, 2" Edition, 2008.

(b) REFERENCES

1) Samanta D., “Classic Data Structures”, Prentice Hall India, 2009.
2) Richard F. Gilberg, Behrouz A. Forouzan, “Data Structures: A Pseudocode Approach
with C”, 2™ Edition, Cengage Learning, 2005.
3) Aho A. V., J. E. Hopcroft and J. D. Ullman, “Data Structures and Algorithms”,
Pearson Publication, 2001

4) Tremblay J. P. and P. G. Sorenson, “Introduction to Data Structures with
Applications”, Tata McGraw Hill, 1984.

vi) COURSE PLAN

Module

Contents

No. of
hours

Introduction: Basic Concepts of Data Structures, System Life Cycle,
Algorithms, Performance Analysis, Space Complexity, Time
Complexity, Asymptotic Notation, Complexity Calculation of Simple
Algorithms.

II

Stacks, Queues-Circular Queues, Priority Queues, Double Ended
Queues, Evaluation of Expressions, Linear Search and Binary Search.

111

Linked List and Memory Management: Self-Referential Structures,
Dynamic Memory Allocation, Operations on Linked List-Singly
Linked List, Doubly Linked List, Circular Linked List. Stacks and
Queues using Linked List, Polynomial representation using Linked
List.

v

Memory allocation and deallocation-First-fit, Best-fit and Worst-fit
allocation schemes. Trees and Graphs: Trees, Binary Trees-Tree
Operations, Binary Tree Representation, Tree Traversals, Binary
Search Trees- Binary Search Tree Operations.

Graphs, Representation of Graphs, Depth First Search and Breadth
First Search on Graphs, Shortest-path algorithms, Minimum spanning
tree, Prim’s and Kruskal’s algorithms, Applications of graphs.

Total hours

45

Passed in BoS Meeting held on 22/02/2023
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vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. : 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours

Passed in BoS Meeting held on 22/02/2023
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
DIGITAL SIGNAL
EE1U41E PROCESSING PEC 2 1 0 3 2020
i) PRE-REQUISITE: EE1U30C: Signals and Systems.
ii) COURSE OVERVIEW: This course introduces the discrete Fourier transform (DFT) and

its computation using direct method and fast Fourier transform (FFT). Techniques for
designing infinite impulse response (IIR) and finite impulse response (FIR) filters from
given specifications are also introduced. Various structures for realization of IIR and FIR
filters are discussed. Detailed analysis of finite word-length effects in fixed point DSP
systems is included. Architecture of a digital signal processor is also discussed.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

COl | Construct Discrete Fourier transform and Fast Fourier transform. Apply

CO2 Understand

Describe the various structures for realization of IIR and FIR discrete-
time systems.

Develop IIR (Butterworth and Chebyshev) digital filters using

O3 impulse invariant and bilinear transformation methods. Apply

o4 DGVG.IOp FIR filters using frequency sampling method and window Apply
function method.

CO5 Compare fixed point gnd floating pomt arithmetic used in digital Understand
signal processors and discuss the finite word length effects.

CO6 Explain the architecture of digital signal processors and the Understand

applications of DSP.

iv) SYLLABUS

Discrete-Fourier Transform - Review of signals and systems - Frequency domain sampling
- Discrete Fourier transform (DFT) — inverse DFT (IDFT) - properties of DFT -Filtering
of long data sequences - Fast Fourier transform (FFT).

Realization of IIR and FIR Systems - Introduction to FIR and IIR systems - Realization of
IIR systems - conversion of lattice to direct form and vice-versa - signal flow graphs and
transposed structures - Realization of FIR systems.

IIR Filter Design - Design of IIR filters - frequency transformation in analog domain -
design of LP, HP, BP, BS IIR digital filters using impulse invariance and bilinear
transformation.

Passed in BoS Meeting held on 22/02/2023 Approved in AC Meeting held on 20/03/2023
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FIR Filter Design and Representation of Numbers - Impulse response of ideal low pass
filter - Design of FIR filter using window functions (LP, HP, BP, BS filters) - FIR filter
design based on frequency sampling approach (LP, HP, BP, BS filters).

Representation of numbers — fixed point representation - floating point representation —
IEEE 754 32-bit single precision floating point representation.

Finite Word Length Effects and Digital Signal Processors - Digital signal processor
architecture based on Harvard architecture - extended parallelism - comparison of fixed-
point and floating-point processor - applications of DSP.

v) (a) TEXT BOOKS

1) John G. Proakis & Dimitris G. Manolakis, “Digital Signal Processing Principles,
Algorithms & Applications”, Prentice Hall International Inc., 3™ Edition,1996.

(b) REFERENCES

1) Emmanuel Ifeachor & Barrie W Jervis, “Digital Signal Processing”, Pearson, 13
Edition, 2013.

2) P. Ramesh Babu, “Digital Signal Processing”, Scitech Publications (India) Pvt Ltd, 2™
Edition, 2003.

3) Li Tan, “Digital Signal Processing, Fundamentals & Applications”, Academic Press, I*
Edition, 2008.

4) D. Ganesh Rao & Vineeta P Gejji, “Digital Signal Processing, A Simplified Approach”,
Sanguine Technical Publishers, 2" Edition, 2008.

vi) COURSE PLAN

No. of

Module | Contents
hours

Discrete-Fourier Transform-Review of signals and systems -
Frequency domain sampling - Discrete Fourier transform (DFT) —
inverse DFT (IDFT) - properties of DFT — linearity, periodicity,
symmetry, time reversal, circular time shift, circular frequency shift,
I circular convolution, complex conjugate property — Filtering of long 9
data sequences — over-lap save method, over-lap add method — Fast
Fourier transform (FFT) — advantages over direct computation of DFT
- radix -2 decimation-in-time FFT (DITFFT) algorithm, Radix-2
decimation-in-frequency FFT (DIFFFT) algorithm.

Realization of IIR and FIR Systems-Introduction to FIR and IIR
systems - Realization of IIR systems — direct form 1, direct form 2,
cascade form, parallel form, lattice structure for all-pole system,
II lattice-ladder structure — conversion of lattice to direct form and vice- 9
versa - signal flow graphs and transposed structures — Realization of
FIR systems — direct form, cascade form, lattice structure, linear phase
realization.

Passed in BoS Meeting held on 22/02/2023 Approved in AC Meeting held on 20/03/2023
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IIR Filter Design -Conversion of analog transfer function to digital
transfer function — impulse invariant transformation and bilinear
transformation — warping effect. Design of IIR filters — low-pass, high-
I pass, band-pass, band-stop filters — Butterworth and Chebyshev filter 9
— frequency transformation in analog domain - design of LP, HP, BP,
BS IIR digital filters using impulse invariance and bilinear
transformation.

FIR Filter Design And Representation Of Numbers-Impulse
response of ideal low pass filter — linear phase FIR filter — frequency
response of linear phase FIR filter — Design of FIR filter using window
functions (LP, HP, BP, BS filters) — Rectangular, Bartlett, Hanning,
v Hamming and Blackmann only — FIR filter design based on frequency 9
sampling approach (LP, HP, BP, BS filters).Representation of
numbers — fixed point representation — sign-magnitude, one’s
complement, two’s complement — floating point representation — IEEE
754 32-bit single precision floating point representation.

Finite Word Length Effects and Digital Signal Processors-Finite
word length effects in digital Filters — input quantization — quantisation
noise power — steady-state output noise power — coefficient
quantisation — overflow — techniques to prevent overflow - product
quantization error — rounding and truncation — round-off noise power
— limit cycle oscillations — zero input limit cycle oscillations —
overflow limit cycle oscillations — signal scaling. Digital signal
processor architecture based on Harvard architecture (block diagram)
— Harvard architecture, pipelining, dedicated hardware
multiplier/accumulator, special instructions dedicated to DSP,
replication, on-chip memory cache, extended parallelism- comparison
of fixed-point and floating-point processor — applications of DSP.

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks
CA Exams (2 numbers) ;25 marks
Assignment/Project/Case study etc. : 15 marks
Total : 50 marks

viii) MARK DISTRIBUTION

Total Marks CIE ESE ESE Duration
150 50 100 3 hours
Passed in BoS Meeting held on 22/02/2023 Approved in AC Meeting held on 20/03/2023
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
ILLUMINATION
EE1U41F TECHNOLOGY PEC 2 1 0 3 2020

i) PRE-REQUISITE: Nil.

ii) COURSE OVERVIEW: The basic objective of this course is to deliver the fundamental
concepts of illumination engineering in the analysis and design of architectural lighting
systems.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

o1 Explain the fundamental concepts of natural and artificial lighting Understand
schemes.

Cco2 Apply the laws of %llummatlon apd concept of polar curves for the Apply
calculation of illuminance at a point.

CO3 | Design efficient indoor lighting systems. Apply

CO4 | Design efficient outdoor lighting systems Apply
Identify suitable control methods for lighting and demonstrate various

CO5 features of aesthetic lighting. Apply

CO6 Explain the fundamental concepts of natural and artificial lighting Understand
schemes.

iv) SYLLABUS

Types of illumination, Day lighting, Artificial light sources - Quality of good lighting,
shadow, glare, reflection, Colour rendering and stroboscopic effect, Lighting schemes.

Luminous intensity, Lumen, Candle power, Illumination, M.H.C.P, M.S.C.P, M.H.S.C.P,
Lamp efficiency, Laws of illumination, [llumination at horizontal and vertical plane from
point source, Concept of polar curve.

DLOR and ULOR, Selection of lamp and luminance, Calculation of wattage of each lamp
and no of lamps needed, Layout of lamp luminaire, staircase, Corridor lighting and
industrial building.

Street Lighting - Types of streets and their level of illumination required, Selection of lamp
and luminaire, Calculation of illumination level available on road. Tunnel Lighting, Flood
Lighting.

Special Features of Aesthetic Lighting: Monument and statue lighting, Sports lighting,
Hospital lighting, Auditorium lighting, Lighting controllers — dimmers, motion and
occupancy sensors, photo sensors and timers. Lighting system design using software.

Passed in BoS Meeting held on 22/02/2023 Approved in AC Meeting held on 20/03/2023
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v) (a) TEXT BOOKS

1) D.C. Pritchard, “Lighting”, Routledge, 6™ Edition, 2014.
2) Jack L. Lindsey, “Applied Illumination Engineering”, Prentice-Hall; 1st Edition,
1991.

(b) REFERENCES

1) John Matthews, “Introduction to the Design and Analysis of Building Electrical
Systems”, Springer, 1993.

2) M.A. Cayless, “Lamps and Lighting”, Routledge, 1996.

3) Craig DilLouie, “Advanced Lighting Controls: Energy Savings, Productivity,
Technology and Applications”, CRC Press, 2005.

4) R. H. Simons and A. R. Bean, “Lighting Engineering Applied calculations”,
Routledge; 1% Edition, 2020.

vi) COURSE PLAN

Module

Contents

No. of
hours

Introduction of Light: Types of illumination, Day lighting, Artificial
light sources- artificial lighting and total lighting, Quality of good
lighting, Factors affecting the Physical processes- Incandescent and
Halogen lamps, Fluorescent lamps, LPSV and HPSV lamps, mercury
vapour lamps, metal halide lamps, LED lamps- modern trends.
Supplementary lighting-shadow, glare, reflection, Colour rendering
and stroboscopic effect, Methods of artificial lighting, Lighting
systems-direct, indirect, semi direct, semi-indirect, Lighting scheme,
General and localized.

II

Measurement of Light: Definition of luminous flux, Luminous
intensity, Lumen, Candle power, Illumination, M.H.C.P, M.S.C.P,
M.H.S.C.P, Lamp efficiency. Laws of illumination- Inverse square law
and Lambert’s Cosine law, Illumination at horizontal and vertical
plane from point source, Concept of polar curve, Measuring apparatus-
Goniophotometer, Integrating sphere, lux meter.

111

Design of Interior Lighting: Definitions of maintenance factor,
Uniformity ratio, Direct ratio, Coefficients of utilisation and factors
affecting it, Illumination required for various work planes, Types of
fixtures and relative terms used for interior illumination such as DLOR
and ULOR, Selection of lamp and luminance. Determination of Lamp
Lumen output taking into account voltage and temperature variations,
Calculation of wattage of each lamp and no of lamps needed, Layout
of lamp luminaire, Calculation of space to mounting height ratio,
Indian standard recommendation and standard practices for

10
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illumination levels in various areas, Special feature for entrance,
staircase, Corridor lighting and industrial building.

vV

Design of Outdoor Lighting: Street Lighting - Types of streets and
their level of illumination required, Terms related to street lighting,
Types of fixtures used and their suitable application, Various
arrangements in street lighting, Requirements of good street lighting,
Selection of lamp and luminaire, Calculation of illumination level
available on road. Tunnel Lighting, Calculation of their wattage and
number and their arrangement, Calculation of space to mounting
height ratio.

Flood Lighting: Terms related to flood lighting, Types of fixtures and
their suitable applications, Selection of lamp and projector,
recommended method for aiming of lamp, Calculation of their wattage
and number and their arrangement, Calculation of space to mounting
height ratio.

10

Special Features of Aesthetic Lighting: Monument and statue
lighting, Sports lighting, Hospital lighting, Auditorium lighting
General Aspects of emergency lighting. Lighting controllers —
dimmers, motion and occupancy sensors, photo sensors and timers.
Lighting system design using software (eg: DIALux and Relux).
Note: Case study of indoor and outdoor lighting design using software
may be given as assignment.

Total hours

45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance . 10 marks
CA Exams (2 numbers) : 25 marks
Assignment/Project/Case study etc. : 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
DIGITAL
EE1U41G PROTECTION OF PEC 31010 3 2020
POWER SYSTEMS

PRE-REQUISITE: EE1IU30A: Power Systems I, EE1U30F: Power Systems II.

COURSE OVERVIEW: The basic objective of this course is to deliver fundamental
concepts to design various electronic circuits to implement various relaying functions. The
relays such as Static Relays, Microprocessor based protective relays, Digital relay
Travelling wave-based protection and adaptive relaying is comprehensively covered in this
course. It should be also useful to practicing engineers and the research community.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

Col C'13551fy ' the reIa'y protection §cheme suitable for over current, Understand
differential and distance protection.
Develop the protection scheme for bus bars, transformers,

CO2 | generators, motors and distribution systems using appropriate Apply
protective relays.

CO3 | Illustrate the operation of a numerical relay in his/her own way. Understand

CO4 Explan.l signal processing methods and algorithms in digital Understand
protection.

COS5 | Infer emerging protection schemes in power systems. Understand

iv) SYLLABUS

Need for protective systems, Zones of protection, Current transformers and voltage
transformers, Principle of operation of magneto optic CT/ PT.

Relays: Over current relays, Differential relays, Distance relays.

Protection of Transmission Line Systems, Use of line carrier and communication links,
Effect of power swings on the performance of distance relays.

Protection of Bus-bar, Transformer and Generator & Motor Systems, Types of faults, High
impedance and low impedance differential protection schemes, harmonic restraint relay,
Restricted Earth Fault Protection, frame leakage protection.

Pilot relaying schemes: Pilot wire protection, carrier current protection.

Protection Scheme for Distribution Systems, Fundamentals of travelling wave protection
scheme.
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Digital Relays, Signal Conditioning Subsystems, Signal processing techniques, Digital
filters, Decision making in Protective Relays, Wide Area Protection and Measurement.

v) (a) TEXT BOOKS

1) A. T. Johns and S. K. Salman, “Digital Protection for Power Systems,” Peter
Peregrinus Ltd, UK, 1995.

2) Waldemar Rebizant, “Digital Signal Processing in Power System Protection and
Control”, Springer Publication, 2013.

3) J. L. Blackburn, “Applied Protective Relaying,” Westinghouse Electric Corporation,
New York, 1982.

(b) REFERENCES

1) A. G. Phadke and J. S. Thorp, “Computer Relaying for Power Systems,” Research
study press Ltd, John Wiley & Sons, Taunton, UK, 1988.

2) S.P Patra, S.K BIl, Isu and S. Choudhary, "Power System Protection", Oxford IBH
Pub.

3) S. Ravindernath and M. Chander, "Power System Protection and Switchgear", 2™
Edition, New Age International Publishers, 2018.

4) Badri Ram and Vishwakarma, “Power System Protection and Switchgear”, 2"
Edition, McGraw Hill Education, 2017.

5) Waldemar Rebizant, Janusz Szafran, Andrzej Wiszniewski, “Digital Signal Processing
in Power System Protection and Control”, Springer, 2011.

vi) COURSE PLAN

No. of

Module Contents
hours

Introduction: Need for protective systems, Zones of protection,
Current transformers and voltage transformers (Electromagnetic
and Capacitive voltage transformers), Principle of operation of
magneto optic CT/ PT, effect on relaying philosophy.

Relays: Over current relays - time-current characteristics of over
current relays: definite time over current relays, inverse Definite
Minimum time - directional over current relays, current setting and
time setting - Numerical Problems - Differential relays: Operating
and restraining characteristics, types of differential relays, Distance
relays: impedance relays, reactance relays, mho relays,
quadrilateral relays, elliptical relays (basic principles and
characteristics only).

Protection of Transmission Line Systems: Schemes of distance
protection, Differential line protection, Phase comparison line
protection, Use of line carrier and communication links, Effect of
power swings on the performance of distance relays.

II
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Protection of Bus-bar, Transformer and Generator & Motor
Systems: Types of faults, differential protection: High impedance
and low impedance differential protection schemes, harmonic
restraint relay, Restricted Earth Fault Protection, frame leakage
protection, stator and rotor protection against various types of
faults.

Pilot relaying schemes: Pilot wire protection, carrier current
protection (Basic Principles and schematic).

Protection Scheme for Distribution Systems: Protection criteria
for distribution system, Features of directional and non-directional
protection schemes for distribution system, Fundamentals of
travelling wave protection scheme.

Introduction to Digital (Numerical) Relays- Basic Components
of numerical Relays with block diagram, Processing Unit, Human
machine Interface, Principle of operation- Comparison of
numerical relays with electromechanical and static relays,
Advantages of numerical relays - communication in protective
relays (IEC 61850), Information handling with substation
automation system (SAS).

Signal Conditioning Subsystems: Surge Protection Circuits, Anti-
aliasing filter, Conversion Subsystem, The Sampling Theorem,
aliasing, Sample and Hold Circuit, Concept of analog to digital and
digital to analog conversion, Idea of sliding window concept,
Fourier, Discrete and fast Fourier transforms.

I

Signal processing techniques: Sinusoidal wave based algorithms,
Fourier Analysis based algorithms (half cycle and full cycle), Least
squares based algorithm.

Digital filters — Fundamentals of Infinite Impulse Response Filters,
Finite Impulse Response filters, Filters with sine and cosine
windows.

v

Decision making in Protective Relays — Deterministic decision
making, Statistical Hypothesis testing, Decision making with
multiple criteria, Adaptive decision schemes.

Wide Area Protection and Measurement: Phasor Measurement
Units, concept of synchronized sampling, Definition of wide-area
protection, Architectures of wide-area protection, concept of
Adaptive relaying, advantages of adaptive relaying and its
application, Adaptive Differential protective scheme.

Total hours 45
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vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. : 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course Year of
Code

Course Name Category | L | T | P | Credit Introduction

EEOU41A OEC 21110 3 2020

CONTROL SYSTEMS
ENGINEERING

PRE-REQUISITE: MAOU10B: Vector Calculus, Differential Equations and Transforms.

COURSE OVERVIEW: This course introduces fundamental concepts in control theory
to the students to enable them to model various components a control system using transfer
function and state space model. The course also presents the concept of time response and
frequency response of the systems. This course discusses the stability analysis of systems
using different time domain and frequency domain methods. It thus helps the students to
get an overview of the basic concepts in control systems and enables them to apply these
control principles in various areas of industry.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

CO1 | Develop a mathematical model of various electromechanical systems. Apply

o2 Apply Laplace transform method to obtain the time response of various Apply
control systems.

CO3 Apply Laplace transform method to obtain the frequency response of Apply
various control systems.

CO4 | Use time domain techniques to analyse the stability of a system. Apply

COS5 | Use frequency domain techniques to analyse the stability of a system. Apply

iv) SYLLABUS

Open loop-and closed loop control systems, Transfer function of LTI systems - Mechanical
and Electromechanical systems — Introduction to state space model and concept of states
(second order system only) - Force voltage and force current analogy - block diagram
representation - signal flow graph - Mason's gain formula.

Time domain analysis of control systems: Transient and steady state responses - time
domain specifications - first and second order systems - step responses of first and second
order systems.

Error Analysis and Stability: Error analysis: Steady state error analysis and error constants
- Dynamic error coefficients, Concept of BIBO stability and Asymptotic stability - Time
response for various pole locations - stability of feedback systems - Routh's stability
criterion.

Root locus technique: Construction of Root locus - stability analysis - effect of addition of
poles and zeroes.
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Frequency Domain Analysis: Frequency domain specifications - correlation between time
domain and frequency domain responses, Polar plot, Bode Plot, Nyquist stability criterion.

v) (a) TEXT BOOKS

1) Nagarath I. J. and Gopal M., “Control System Engineering”, 5" Edition, New Age
International Publishers.

2) Ogata K, “Modern Control Engineering”, 5" Edition, Prentice Hall, 2010.

3) Nise N. S, “Control Systems Engineering”, 6™ Edition, Wiley, 2010.

4) R. C. Dorf and Bishop R. H, “Modern Control Systems”, 12% Edition, Prentice Hall,
2011.

(b) REFERENCES

1) Kuo B. C, “Automatic Control Systems”, 7 Edition, Prentice Hall Inc., 1995.

2) Desai M. D., “Control System Components”, Prentice Hall of India, 2008

3) Gopal M., “Control Systems: Principles and Design”, 4" Edition, McGraw Hill
Education, 2012.

4) Imthias Ahamed T. P, “Control Systems”, Phasor Books, 2016.

vi) COURSE PLAN

No. of

Module Contents
hours

Feedback Control Systems: Terminology and basic structure of
Open loop and Closed loop control systems - Examples of Automatic
control systems (block diagram representations only).

Transfer function approach to feed back control systems - Mechanical
I and Electromechanical systems: Force — voltage, force—current 10
analogy.

Introduction to state model and state concept (second order system
only), Block Diagram Reduction Techniques.

Signal flow graph - Mason’s gain formula, Characteristic Equation.

Performance Analysis of Control Systems: Time domain analysis
of control systems: Transient and steady state responses- Impulse
and Step responses of first and second order systems Time domain
specifications.

II 12

Error analysis and Stability: Error analysis: Steady state error
analysis - static error coefficient of Type 0, 1, 2 systems. Dynamic
error coefficients. Stability Analysis: Concept of stability - BIBO
stability and Asymptotic stability - Time response for various pole
locations - stability of feedback systems. Application of Routh's
stability criterion to control system analysis - Relative stability.

111
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Root Locus Technique: Root locus technique: General rules for
IV constructing Root loci — stability from root loci - Effect of addition 7
of poles and zeros on Root locus.

Frequency domain analysis: Frequency domain specifications -
correlation between time domain and frequency domain response.

Polar plot: Concepts of gain margin and phase margin - stability
analysis. Bode Plot: Construction of Bode plots - gain margin and
phase margin - Stability analysis based on Bode plot. Nyquist
stability criterion (criterion only).

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. : 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
INTRODUCTION
EEOU41B TO POWER OEC 21110 3 2020
PROCESSING

PRE-REQUISITE: MAOU10B: Vector Calculus, Differential Equation and Transforms,
ESOU10D: Basics of Electrical and Electronics Engineering.

COURSE OVERVIEW: The goal of this course is to enhance the problem-solving skills
by using various techniques to solve different types of AC and DC circuits. Time Domain
analysis will help students to understand the transient and the steady-state response of R,
L, C circuits. The course also aims to introduce two port network modelling and network
functions.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

COl1 | Explain different elements of power electronics. Understand

CO2 | Explain various power electronic converters. Understand

CO3 | Explain the basic principles of AC and DC motor drives. Understand

o4 Expla.m the structure of power processing systems in power Understand
supplies, renewable energy conversion and EVs.

iv) SYLLABUS

Introduction to power processing, elements of power electronics, power semiconductor
devices. Uncontrolled, Semi controlled and fully controlled switches: Diode, SCR,
MOSFETs and IGBTs, Advantages of wide bandgap devices - SiC, GaN.

Controlled rectifiers: Single- phase fully controlled SCR based bridge rectifier with R and
RL load, DC-DC Converters: Buck, Boost and Buck-Boost converter.

Single phase half and full bridge Inverter: Square-wave operation with R load, Types of
PWM - single pulse, multiple pulse and sinusoidal PWM, Total Harmonic Distortion
(THD), Three phase voltage source inverter with R load - 120 degree and 180 degree
conduction mode, Single phase AC voltage controller with R load.

Applications: Motor drives, Renewable energy, Power supplies, Electric vehicles.

v) (a) TEXT BOOKS
1) Ned Mohan, Tore M Undeland, William P Robbins, “Power electronics converters
applications and design”, John Wiley and Sons, 2003.
2) Muhammad H. Rashid, “Power Electronics Circuits, Devices and Applications”,
Pearson Education, 2009.
3) P.S. Bimbhra, “Power Electronics”, Khanna Publishers, New Delhi, 2012.
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(b) REFERENCES

1)
2)

3)
4)

5)
6)

7)

Dubey G. K. “Fundamentals of Electrical drives”, Narosa Publishing House, 1995.

Andrzej M. Trzynadlowski, “Introduction to Modern Power Electronics”, 3™ Edition,
Wiley, 2015.

Igbal Hussein, “Electric and Hybrid Vehicles: Design Fundamentals”, CRC Press,
2003.

Abbasi S. A. and N. Abbasi, “Renewable Energy Sources and their Environmental
Impact”, Prentice Hall of India, 2001.

Sawhney G. S., “Non-Conventional Energy Resources”, PHI Learning, 2012.

“Non-conventional energy sources”, NPTEL lecture by Prof. Prathap Haridoss, IIT
Chennai.

Abad, Gonzalo, “Power electronics and electric drives for traction applications”,
USA: Wiley, 2017.

vi) COURSE PLAN

Module Contents

No. of
hours

Introduction to power processing, elements of power electronics,
power semiconductor devices, Uncontrolled, Semi controlled and
Fully controlled switches: Diode, SCR, MOSFETs and IGBTs- 9
principle of operation. Advantages of wide bandgap devices - SiC,
GaN.

II

Basic power conversion circuits - converter circuits: Controlled
rectifiers: Single-phase fully controlled SCR based bridge rectifier
with R and RL load (continuous mode only). Principle of operation
and waveforms (No analysis required). 9
DC-DC Converters (Non-isolated): Buck, Boost and Buck-Boost
converter. Circuit operation, voltage gain and waveforms in
continuous conduction mode (No analysis required).

I1I

Single phase half and full bridge Inverter: Square-wave operation
with R load. Types of PWM - single pulse, multiple pulse and
sinusoidal PWM. Total Harmonic Distortion (THD).

Three phase voltage source inverter with R load - 120 degree and 180
degree conduction mode — waveforms. Single phase AC voltage
controller with R load- waveforms.

10%

Applications - Motor drives: Introduction to electric motor drive -
Block diagram, 4-quadrant operation of a separately excited dc motor
(circuit diagram and waveforms only).

Induction motor drives: Principle of operation - v/f control.
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Applications 2: Renewable energy- solar PV installations-off grid
and on grid systems: Principle of operation - Block diagram.

Applications 3: Power supplies - Principle of operation of linear and
switched mode power supply- requirements of power supplies-
Isolation, protection and regulation.
Applications 4: Electric vehicles - Introduction to HEV, PHEV and
BEV-Block schematic of power train. Introduction to energy storage
in EVs - Li Batteries, Hydrogen Fuel Cell.

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. : 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
RENEWABLE
EEO0U41C ENERGY SYSTEMS OEC 3101(0 3 2020
i) PRE-REQUISITE: Students who have taken EEOM30B MINOR are not eligible to
take this course.
ii) COURSE OVERVIEW: The goal of this course is to expose the students to learn the

concepts of solar thermal and solar electric systems. It illustrates the operating principles
of wind, and ocean energy conversion systems and the features of biomass and small hydro
energy resources. The course describes the concepts of fuel cell and hydrogen energy
technologies.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

col Illustrat.e the use of various renewable energy-based power Understand
generation scheme.

CO2 | Explain the concepts of solar thermal and solar electric systems. Understand

CO3 Illustra‘@ the operating principles of wind, and ocean energy Understand
conversion systems.

CO4 | Outline the features of biomass and small hydro energy resources. Understand

COS5 | Describe the concepts of fuel cell and hydrogen energy technologies. | Understand

iv) SYLLABUS

Introduction, Classification of Energy Resources- Conventional Energy Resources and
Non-Conventional Energy Resources.

Principle of Conversion of Solar Radiation into Heat — Solar thermal collectors. — Flat
plate collectors. Solar concentrators Solar Thermal Electric Power Generation, Solar
Photovoltaic — Solar Cell fundamentals

Solar PV Systems — stand-alone and grid connected- Applications. Ocean Thermal Energy
Conversion, Open Cycle (Claude cycle), Closed Cycle

Site-selection criteria- Biofouling - Wind Energy Conversion Systems wind speed
measurement-Classification of WECS- types of rotors. wind power equation -Betz limit.
Electrical Power Output and Capacity Factor of WECS -Environmental impacts. Small
Hydro Power - Classification as micro, mini and small hydro projects. Basic concepts and
types of turbines- selection considerations.

Fuel Cell-principle of operation- Hydrogen energy - hydrogen production, electrolysis -
thermo chemical methods - hydrogen storage and utilization.
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v) (a) TEXT BOOKS

1))
2)

G. D. Rai, “Non-Conventional Energy Sources”, Khanna Publishers, 2010.
Rao S. and B. B. Parulekar, “Energy Technology”, Khanna Publishers, 1999.

(b) REFERENCES

1y
2)
3)
4)
5)

6)
7)

8)

9)

G.N. Tiwari, “Solar Energy-Fundamentals, Design, Modelling and Applications”,
Narosa Publishers, 2002.

Earnest J. and T. Wizelius, “Wind Power Plants and Project Development”, PHI
Learning, 2011.

Sab S. L., “Renewable and Novel Energy Sources”, MI. Publications, 1995.
Sawhney G. S., “Non-Conventional Energy Resources”, PHI Learning, 2012.

Tiwari G. N., “Solar Energy- Fundamentals, Design, Modelling and Applications”,
CRC Press, 2002.

A.AM. Saigh (Ed), “Solar Energy Engineering”, Academic Press, 1977

Abbasi S. A. and N. Abbasi, “Renewable Energy Sources and Their Environmental
Impact”, Prentice Hall of India, 2001.

Boyle G. (ed.), “Renewable Energy - Power for Sustainable Future”, Oxford University
Press, 1996

Earnest J. and T. Wizelius, “Wind Power Plants and Project Development”, PHI
Learning, 2011.

10) F. Kreith and J.F. Kreider: “Principles of Solar Engineering”, McGraw Hill, 1978.
11) Khan B.H, “Non-Conventional Energy resources”, Tata McGraw Hill, 2009.

vi) COURSE PLAN

Module Contents

No. of
hours

Introduction, Classification of Energy Resources- Conventional
Energy Resources - Availability and their limitations- Non-
Conventional Energy Resources — Classification, Advantages,
Limitations; Comparison.

SOLAR THERMAL SYSTEMS- Principle of Conversion of Solar
Radiation into Heat — Solar thermal collectors. — Flat plate collectors.
Solar concentrators (parabolic trough, parabolic dish, Central Tower
Collector).

SOLAR ELECTRIC SYSTEMS - Solar Thermal Electric Power
Generation — Solar Photovoltaic — Solar Cell fundamentals -
characteristics, classification, construction. Solar PV Systems — stand-
alone and grid connected - Applications.

11
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ENERGY FROM OCEAN - Ocean Thermal Energy Conversion
(OTEC)- Principle of OTEC system - Open Cycle (Claude cycle),
Closed Cycle (Anderson cycle) and Hybrid cycle. Site-selection
11 criteria- Biofouling - Advantages & Limitations of OTEC. 10
TIDAL ENERGY - Principle of Tidal Power- Components of Tidal
Power Plant (TPP)- Classification-single basin - double basin types —
Limitations - Environmental impacts.

WIND ENERGY - Introduction - Basic principles of Wind Energy
Conversion Systems (WECS) wind speed measurement-Classification
I of WECS - types of rotors. wind power equation - Betz limit. 9
Electrical Power Output and Capacity Factor of WECS- Advantages
and Disadvantages of WECS -site selection criteria.

BIOMASS ENERGY - Introduction - Biomass fuels - Biomass
conversion technologies - Urban waste to Energy Conversion-
Biomass Gasification - Biomass to Ethanol Production- Biogas
production from waste biomass - factors affecting biogas generation-
types of biogas plants — KVIC and Janata model - Biomass program in
India.

10Y

SMALL HYDRO POWER- Classification as micro, mini and small
hydro projects - Basic concepts and types of turbines- selection
considerations.

\% EMERGING TECHNOLOGIES: Fuel Cell-principle of operation — 7
classification- conversion efficiency and losses - applications.
Hydrogen energy - hydrogen production - electrolysis - thermo
chemical methods - hydrogen storage and utilization.

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks
CA Exams (2 numbers) ;25 marks
Assignment/Project/Case study etc. : 15 marks
Total : 50 marks

viii) MARK DISTRIBUTION

Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
EEOU41D | ELECTRIC VEHICLES OEC 21110 3 2020
i) PRE-REQUISITE: Nil

COURSE OVERVIEW: The main goal of this course is to expose the students to the
fundamental concepts and trends in electric and hybrid vehicles. It gives an insight into the
drive system, battery management system and energy sources used in electric vehicles. It
also intends to deliver various communication protocols.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

CO1 | Explain the basic concepts of Electric and Hybrid Electric Vehicles. | Understand

o2 Cgmpa@ various conﬁgu.rat1.0n5 of Electric and Hybrid Electric Understand
drive trains based on application

CO3 | Explain the propulsion unit for electric and hybrid vehicles. Understand

CO4 | Compare proper energy storage systems for vehicle applications. Understand

CO5 'Compgre various communication protocols and technologies used Understand
in vehicle networks.

iv) SYLLABUS

Conventional Vehicles, Basics of vehicle performance, Basic Architecture of hybrid
traction, Power flow control.

Electric Propulsion unit, Configuration and control of DC motor drives, Induction Motor
drives.

Energy Storage Requirements in Hybrid and Electric Vehicles, Battery, fuel cell, flywheel
and supercapacitor-based energy storage.

Design of electric and hybrid electric vehicle, sizing of components.

Communication Systems, Energy Management Strategies, EV charging technologies and
policies.

v) (a) TEXT BOOKS
1) Igbal Husain, “Electric and Hybrid vehicles: Design Fundamentals”, CRC press, 3™
Edition, 2021.
2) Ehsani M., “Modern Electric, Hybrid Electric and Fuel Cell Vehicles: Fundamentals,
Theory and Design”, CRC Press, 2005.
3) GianfranCOPistoia, “Electric and Hybrid Vehicles: Power Sources, Models,
Sustainability, Infrastructure and the Market”, Elsevier, 2010.
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4) Chan C. C. and Chau K. T., “Modern Electric Vehicle Technology”, Oxford
University Press, 2001.

(b) REFERENCES

1) James Larminie, John Lowry, “Electric Vehicle Technology Explained”, 2" Edition
Wiley 2003.

2) Fuhs A. E., “Hybrid Vehicles and the Future of Personal Transportation”, CRC Press,
2009.

3) Chris Mi, Abul Masrur M., “Hybrid Electric Vehicles: Principles and Applications
with Practical Perspectives”, 2" Edition, John Wiley & Sons Ltd, 2017.

4) Sheldon S. Williamson, “Energy Management Strategies for Electric and Plug-in
Hybrid Electric Vehicles”, Springer, 2013.

(c) ONLINE RESOURCES

1) NPTEL courses/Materials (IITG, IITM,IITD) — Electric and Hybrid vehicles
https://nptel.ac.in/courses/108/103/108103009/ (IIT Guwahati)
https://nptel.ac.in/courses/108/102/108102121/ (IIT Delhi)
https://nptel.ac.in/courses/108/106/108106170/ (IIT Madras)

2) FOC Control - video lecture by Texas Instruments
https://training.ti.com/kr/field-oriented-control-permanent-magnet-motors

3) Sensored and sensorless FOC control of PMSM motors — Application notes (TI,
MATLAB)
https://www.ti.com/lit/an/sprabz0/sprabz0.pdf?ts=1620018267996 &ref url=https%?2
S3A%252F%252Fwww.google.com%252F
https://in.mathworks.com/help/physmod/sps/ref/pmsmfieldorientedcontrol.html

4) Electric Vehicle Conductive AC Charging System

https://dhi.nic.in/writereaddata/UploadFile/REPORT%200F%20COMMITTEE6364
69551875975520.pdf

Electric Vehicle Conductive AC Charging System

vi) COURSE PLAN

No. of
Module Contents
hours
Introduction to Hybrid Electric Vehicles: History of hybrid and
electric vehicles, social and environmental importance of hybrid and
electric vehicles.
| . . . 9
Basics of vehicle performance, vehicle power source
characterization, transmission characteristics, mathematical models to
describe vehicle performance.
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Hybrid Electric Drive-trains: Basic concept of hybrid traction,
introduction to various hybrid drive-train topologies, power flow
control in hybrid drive-train topologies.

II . . . . . .. . 9
Electric Drive-trains: Basic concept of electric traction, introduction
to various electric drive-train topologies, power flow control in electric
drive-train topologies.
Electric Propulsion unit: Introduction to electric components used in

I hybrid and electric vehicles. Configuration and control of separately 9

excited DC motors, Induction Motors (block diagram representation of
FOC).

Energy Storage: Introduction to energy storage requirements in
Hybrid and Electric Vehicles- Battery based energy storage systems -
Fuel Cell based energy storage systems- Introduction to
v Supercapacitors and Hydrogen energy storage - Hybridization of 10
different energy storage devices.

Types of charging stations - AC Level 1 & 2, DC - Level 3 —-V2G
concept.

Communications, supporting subsystems: In vehicle networks-
Communication Protocols - CAN, LIN, FLEXRAY (Basics only).

\% Introduction to energy management strategies: Classification of 8
different energy management strategies, comparison of different
energy management strategies.

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks
CA Exams (2 numbers) ;25 marks
Assignment/Project/Case study etc. : 15 marks
Total : 50 marks

viii) MARK DISTRIBUTION

Total Marks CIE ESE ESE Duration
150 50 100 3 hours
Passed in BoS Meeting held on 22/02/2023 Approved in AC Meeting held on 20/03/2023
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
ENERGY

EEOU41E MANAGEMENT OEC 31010 3 2020

i) PRE-REQUISITE: Nil

ii) COURSE OVERVIEW: This course is to expose the students to the fundamental

concepts of energy management and auditing.
iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

COl

Explain the significance and procedure for energy management and

. Understand
audit.

CO2

Apply energy efficiency opportunities and management for

electrical loads. Apply

CO3 | Explain the energy efficiency improvement in boilers and furnaces. | Understand

CO4 | Identify the energy management opportunities in HVAC systems Apply
CO5 Develop the economic feasibility of the energy conservation Apply
measures.
iv) SYLLABUS

Energy Management - Energy Audit- Instruments for energy audit, Energy audit report -
Power quality audit, Energy conservation in buildings.

Energy management in Electricity Utilization, Types of industrial loads, Peak demand
controls and methodologies. Energy management in boilers and furnaces, Properties of
steam.

General fuel economy measures in furnaces - Draft control.

Energy management in HVAC systems - Coefficient of performance, Capacity, Factors
affecting Refrigeration and Air conditioning system performance and savings
opportunities.

Waste Heat Recovery system, Cogeneration, Computer aided energy management.
Economic analysis methods - cash flow model, time value of money, evaluation of
proposals, pay-back method, average rate of return method, internal rate of return method,
present value method, life cycle costing approach.

v) (a) TEXT BOOKS
1) Albert Thumann, William J. Younger, “Handbook of Energy Audits”, CRC Press,
2003.
2) Charles M. Gottschalk, “Industrial Energy Conservation”, John Wiley & Sons, 1996.
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3)

(b)
1)

2)
3)
4)

5)
6)

Craig B. Smith, Kelly E. Parmenter, “Energy Management Principles”, 2" Edition,
Elsevier, 2015.

REFERENCES

D. Yogi Goswami, Frank Kreith, “Energy Management and Conservation
Handbook”, CRC Press, 2007.

G.G. Rajan, “Optimizing energy efficiencies in industry”, Tata McGraw Hill, Pub.
Co., 2001.

IEEE recommended practice for energy management in industrial and commercial
facilities, IEEE std 739 -1995 (Bronze book).

M Jayaraju and Premlet, “Introduction to Energy Conservation and Management”,
Phasor Books, 2008.

Paul O'Callaghan, “Energy management”, McGraw Hill Book Co., 1993.

Wayne C. Turner, “Energy management Hand Book”, The Fairmount Press Inc.,
1997.

vi) COURSE PLAN

Module Contents

No. of
hours

Energy Management - General Principles and Planning: General
principles of energy management and energy management planning.
Energy Audit: Definition, need, types and methodologies.
Instruments for energy audit, Energy audit report - Power quality audit.
Energy conservation in buildings: ECBC code (basic aspects),
Building Management System (BMS).

1T

Energy management in Electricity Utilization: Energy management
opportunities in Lighting, pumps, fans, compressors and Motors,
Electrolytic Process and Electric heating. Types of industrial loads.
Peak demand controls and methodologies,

111

Energy management in boilers and furnaces: Types of boilers,
Combustion in boilers, Performances evaluation, Feed water
treatment, Blow down, Energy conservation opportunities in boiler.
Properties of steam, Assessment of steam distribution losses, Steam
leakages, Steam trapping, Condensate and flash steam recovery
system, Identifying opportunities for energy savings.

Classification, General fuel economy measures in furnaces, Excess air,
Heat Distribution, Temperature control, Draft control.

IV

Energy management in HVAC systems: HVAC system: Coefficient
of performance, Capacity, Factors affecting Refrigeration and Air 9
conditioning system performance and savings opportunities.
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Classification and Advantages of Waste Heat Recovery system,
analysis of waste heat recovery for Energy saving opportunities.
Cogeneration - Types and Schemes, Optimal operation of cogeneration
plants - Case study. Computer aided energy management.

Energy Economics: Economic analysis methods-cash flow model,
time value of money, evaluation of proposals, pay-back method,
average rate of return method, internal rate of return method, present
value method, life cycle costing approach, Case studies.

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. : 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours

Passed in BoS Meeting held on 22/02/2023
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
INDUSTRIAL SAFETY
NCOU40A ENGINEERING MNC 2111]0 - 2020
i) PRE-REQUISITE: Nil
ii) COURSE OVERVIEW: Objective of the course to impart knowledge of various safety

management principles, various safety systems, various machine guarding devices, hazard
identification techniques, energy sources, systems & applications and the need in the
present context.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

Co1 Explaln t}'1e theques of accident causation and preventive measures Understand
of industrial accidents.
o2 Explain about personal protec@ve equipments, 1ts.seliec.t10n, safety Understand
performance, role of housekeeping and work permits in industry.
CO3 | Explain different safety issues in construction industries. Understand
CO4 Summarize Va.rious hazards associated with different machines and Understand
material handling.
Explain different hazard identification tools in industries with the
. . t
05 knowledge of different types of chemical hazards. Understand

iv) SYLLABUS

Need for safety. Safety and productivity. Definitions: Accident, Injury, Unsafe act,
Unsafe Condition, Dangerous Occurrence, Reportable accidents. Theories of accident
causation. Safety organization- objectives, types, functions, Role of management,
Personal protection in the work environment, Types of PPEs, Personal protective
equipment-respiratory and non-respiratory equipment. Performance: Frequency rate,
severity rate, incidence rate, activity rate. Housekeeping: Responsibility of management
and employees. Typical industrial models and methodology.

Introduction to construction industry and safety issues in construction Safety in various
construction operations — Excavation and filling — Under-water works — Under-pinning &

Shoring — Ladders & Scaffolds — Tunneling — Blasting — Demolition — Confined space —

Temporary Structures. Ergonomics Hazards - Musculoskeletal Disorders and Cumulative
Trauma Disorders.
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Machinery safeguard-Point-of-Operation, Principle of machine guarding -types of
guards and devices. Safety in turning, and grinding. Welding and Cutting-Safety
Precautions of Gas welding and Arc Welding, Material Handling equipment-operation &
maintenance. Hearing Conservation Program in Production industries.

Hazard and risk, Types of hazards —Classification of Fire, Types of Fire extinguishers.
Identification of hazards: Inventory analysis, Fire and explosion hazard rating of process
plants - Hazard and Operability study (HAZOP)) —Hazardous properties of chemicals,
Material Safety Data Sheets.

v) (a) TEXT BOOKS

1) R.K Jain, “Industrial Safety: Health and Environment management systems”, Khanna
Publications, 2000.

2) Paul S V, “Safety management System and Documentation training Programme
Handbook”, CBS Publication 2000.

3) Krishnan N.V, “Safety management in Industry”, JaiCO Publishing House, New
Delhi, 1997.

(b) REFERENCES

1) AIChE/CCPS, “Guidelines for Hazard Evaluation Procedures”, (2™ Edition), Centre
for Chemical Process Safety, American Institute of Chemical Engineers, New York.
1992.

2) Alan Waring, “Safety management system”, Chapman & Hall, England, 1996.
vi) COURSE PLAN

No. of

Module Contents
hours

Need for safety. Safety and productivity. Definitions: Accident, Injury,
Unsafe act, Unsafe Condition, Dangerous Occurrence, Reportable
accidents. Theories of accident causation. Safety, organization-
| objectives, types, functions, Role of management, supervisors, workers, 9
unions, government and voluntary agencies in safety. Safety policy.
Safety Officer-responsibilities, authority. Safety committee-need, types,
advantages.

Personal protection in the work environment, Types of PPEs, Personal
protective equipment-respiratory and non-respiratory equipment.
Standards related to PPEs. Monitoring Safety Performance: Frequency
rate, severity rate, incidence rate, activity rate. Housekeeping:
Responsibility of management and employees. Advantages of good
housekeeping. 5 s of housekeeping. Work permit system- objectives, hot
work and cold work permits. Typical industrial models and
methodology. Entry into confined spaces. Technology generation and
development, technology generation, process, technology development,
importance of technology generation and development

II
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Introduction to construction industry and safety issues in construction
Safety in various construction operations — Excavation and filling —
Under-water works — Under-pinning & Shoring — Ladders & Scaffolds
— Tunneling — Blasting — Demolition — Confined space —Temporary
Structures. Familiarization with relevant Indian Standards and the
National Building Code provisions on construction safety. Relevance of
ergonomics in construction safety. Ergonomics Hazards -
Musculoskeletal Disorders and Cumulative Trauma Disorders.

I1I

Machinery safeguard-Point-of-Operation, Principle of machine
guarding-types of guards and devices. Safety in turning, and grinding.
Welding and Cutting-Safety Precautions of Gas welding and Arc
Welding. Material Handling-Classification-safety  consideration-
v manual and mechanical handling. Handling assessments and techniques- 9
lifting, carrying, pulling, pushing, palletizing and stocking. Material
Handling equipment-operation & maintenance. Maintenance of
common elements- wire rope, chains slings, hooks, clamps. Hearing
Conservation Program in Production industries

Hazard and risk, Types of hazards —Classification of Fire, Types of Fire
extinguishers, fire explosion and toxic gas release, Structure of hazard
identification and risk assessment. Identification of hazards: Inventory
analysis, Fire and explosion hazard rating of process plants - The Dow
Fire and Explosion Hazard Index, Preliminary hazard analysis, Hazard
and Operability study (HAZOP)) — methodology, criticality analysis,
corrective action and follow-up. Control of Chemical Hazards,
Hazardous properties of chemicals, Material Safety Data Sheets.

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. : 15 marks
Total : 50 marks

viii) MARK DISTRIBUTION

Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L T | P | Credit Introduction
EE1U48A CONTR?JIA%YSTEMS PCC 0 0 3 2 2020

i) PRE-REQUISITE: EE1U30E: Linear Control Systems, EE1IU40A: Advanced Control
Theory.

ii) COURSE OVERVIEW: Objective of the course is to impart practical experience to
students to develop mathematical models for electrical systems. The course deals with the
time and frequency analysis of the systems and implementation of compensators for
systems based on system performance. The course is also designed to familiarise the
students with different simulation tools used in control engineering.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

Develop the mathematical model of a given physical system by

COl1 i . . Apply
conducting appropriate experiments

Cco2 Analyse the perfomance of second order systems in time domain Analyse
and frequency domain.

CO3 | Analyse the performance of different process control systems Analyse

CO4 | Analyse the performance of different types of controllers Analyse
Simulate and analyse various control system models and

COs compensators using MATLAB/SIMULINK tools. Analyse

iv) SYLLABUS

Modeling of Transfer function of AC Servomotor and DC Servomotor — 3 sessions.

Time and frequency responses of second order systems — 2 sessions.

Frequency response characteristics of Lag networks and Lead networks — 2 sessions.

Study of P, PI and PID controllers and various types of Synchros — 1 session.

Study of performance characteristics of a typical Level control system and inverted pendulum
— 2 sessions.

Experiments on MATLAB Software and PLC — 5 sessions.
v) REFERENCES

1)
2)
3)

Ogata K., Modern Control Engineering, Pearson Prentice Hall, 2006.
Gopal M., Control Systems, Tata McGraw-Hill, 3rd Edition, 2006.

Franklin G. F., Powell J. D. and Naeini A. E., Feedback Control of Dynamic

Systems, Pearson Education Asia, 7th Edition., 2014.
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4) Goodwin G. C., Graebe S. F. and Salgado M. E., Control System Design, Prentice
Hall India, 2003.

5) D°AzzoJ.J., Houpis C. H., Sheldon S. N., Linear Control System Analysis & Design
with MATLAB, 5" Edition, Marcel Dekker, 2003.

vi) COURSE PLAN

Expt. . . No. of
No. List of Experiments hours

Step response of a second order system

Objective: Design a second order system (eg: RLC network) to analyse the

following:

A. The effect of damping factor (&: 0, <1, =1, >1) on the unit step response

I using simulation study (M-File and SIMULINK). 3

B. Verification of the delay time, rise time, peak overshoot and settling time
with the theoretical values.

C. Performance analysis of hardware setup and comparison with the
simulation results.

Performance Analysis using Root-Locus Method

Objective: Plot the root locus of the given transfer function to analyse the

following using simulation:

A. Verification of the critical gain, with the theoretical values.

B. The effect of the controller gains K on the stability.

C. The sensitivity analysis by giving small perturbations in given poles

and zeros.

D. The effect of the addition of poles and zeros on the given system.

Stability Analysis by Frequency Response Methods.

Objective: Plot the i) Bode plot and ii) Nyquist plot of the given transfer

functions to analyse the following using simulation:

Determination of Gain Margin and Phase Margin.

Verification of GM and PM with theoretical values.

The effect of the controller gains K on the stability.

The effect of the addition of poles and zeros on the given system

(especially the poles at origin).

Realisation of lead compensator.

Objective: Design, set up and analyse the gain and phase plots of a lead

compensator by hardware experimentation using i) passive elements and ii)

active components.

Realisation of lag compensator.

Objective: Design, set up and analyse the gain and phase plots of a lag

compensator by hardware experimentation using 1) passive elements and ii)

active components.

Design of compensator in frequency domain and time domain.

Objective: Design a compensator for the given system to satisfy the given

VI specifications 3

A. Time domain specifications using MATLAB.

B. Frequency domain specifications using MATLAB.

1T

I

oW

v
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State space model for analysis and design

Objective: Study and analysis of state variable models of a given system
(eg. DC Motor speed control/ Servo motor) and design a controller by pole-
placement technique using MATLAB based tool boxes.

Vil A. Determine the open loop stability, controllability and observability. 3
B. Analyse the effect of system parameters on eigen values and system
performance.
C. Design a controller by pole-placement technique.
PID Controller Design
Objective: Design and analysis of a PID controller for a given system (eg.
DC Motor speed control/Servo motor/etc.) using SIMULINK/ MATLAB
VIII 3
based tool boxes
A. Design of PID controller to meet the given specifications
B. Study the effect of tuning of PID controller on the above system.
Phase plane analysis of nonlinear autonomous systems
Objective: Study and analysis of phase trajectory of a given nonlinear
IX autonomous system using state space model in Simulation tools. 3
A. Determination and verification of the singular points,
B. Stability Analysis of the system at various singular points from phase
portraits.
Transfer Function of Armature and Field Controlled DC Motor
X Objective: Obtain the transfer function of the armature and field-controlled 3

DC motor by experiment.

Synchro Transmitter and Receiver.
XI Objective: Plot and study the different performance characteristics of 3
Synchro transmitter- receiver units in Direct mode and Differential mode.
Transfer function of AC Servo motor.

XII | Objective: Obtain the open loop transfer function of AC Servo motor by 3
experiment.

Performance of a typical process control system

Objective: Study of performance characteristics and response analysis of a
typical temperature/Flow/ Level control system/PLC controller for lift
mechanism.

XT1IT

Closed loop performance of inverted pendulum.

Objective: Study of performance characteristics of inverted pendulum by

experiment.

A. Determine the various unknown parameters of an inverted pendulum
experimentally,

B. Obtain and analyse the non-linear and linearised models,

C. Design and implement various state feedback controllers to analyse the
performance of the system.

X1V

Total hours 45
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vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 15 marks
CA Exam (1 number) 30 marks
Assignment/Project/Case study etc. : 30 marks
Total 75 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 75 75 3 hours
ix) END SEMESTER EXAMINATION PATTERN
a) Preliminary work 15 marks
b) Implementing the work/Conducting the experiment 20 marks
c) Performance, result and inference (usage of equipment 15 marks
and troubleshooting):
d) Vivavoce 20 marks
e) Record 5 marks
Total 75 marks
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Course . Year of
Code Course Name Category | L T P | Credit Introduction
EE1U49A SEMINAR PWS 0 0 3 2 2020
i) COURSE OVERVIEW: The goal of Seminar is to develop skills in the students to

conduct literature survey, to update latest developments in their engineering disciplines, to
prepare technical reports and to make effective presentations.

ii) COURSE OUTCOMES
After the completion of the course, the student will be able to:
CO1 | Identify an engineering problem and propose a work plan to solve it. Apply
Cco2 Analys'e a current topic of professional interest and present it before Analyse
an audience.
O3 Identify .promlsmg new directions of various cutting-edge Apply
technologies.
o4 Develop skills in presentation and discussion of research topics in a Appl
public forum and compile the detailed report unfolding results. PPYY

iii) GUIDELINES

Each student shall identify a topic of current relevance in his/her branch of engineering,
get the approval of the topic and action plan from an identified guide, collect sufficient
literature on the topic, study and analyse the material collected, prepare a technical report
as per guidelines and get approval from the guide, make a presentation in the class. The
topic of seminar should be based on research publications or patents in the branch of
engineering concerned, or of interest to the engineering community as a whole. The
research papers referred should be from a publication of repute or a conference of
international level in the concerned area of engineering or published materials from
reputed publishers and business houses.

iv) ASSESSMENT PATTERN

Presentation : 40
Technical knowledge through Viva- voce : 30
Assessment by seminar guide including report 2 20
Assessment by Seminar coordinator ;10
Total marks : 100

(The evaluation committee comprises HoD or a senior faculty member and Seminar

coordinator).
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Course . Year of
Code Course Name Category | L T P | Credit Introduction
EE1U49B PROJECT PHASE I PWS 0 0 6 2 2020
i) PRE-REQUISITE: Identification of area of interest and basic subject knowledge.

ii)

iii)

COURSE OVERVIEW: The goal of this course is to enable project identification and
execution of preliminary works on final semester Project. It creates an urge in students to
develop skills in doing literature survey, technical presentation and report preparation.

COURSE OUTCOMES

After the completion of the course, the student will be able to:

CO1 | Utilize literature survey systematically. Apply
Cco2 Analyge the problems in the related area and identify current real- Analyse
world issues.
CO3 | Develop professional ethics and communicate effectively. Apply
o4 Plan a.nd work effectively as an individual and as a member or leader Apply
of a diverse team.
iv) GUIDELINES
1) Identify suitable projects relevant to the branch of study.
2) Form project team.
3) Identify a project supervisor.
4) In case of interdisciplinary projects, the faculty member(s) from the concerned
department(s) are also the supervisor(s) for the students.
5) Present the project proposal before the assessment board (excluding the external expert)
and get it approved by the board.
6) The preliminary work to be completed:

Literature survey

Formulation of objectives

Formulation of hypothesis/design/methodology
Formulation of work plan

Conducting preliminary Analysis

Seeking funds

Preparation of preliminary report

o a6 o

Note: The same project should be continued in the eighth semester by the same project team.
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v) ASSESSMENT PATTERN
Only Continuous Internal Evaluation (CIE), minimum required to pass is 50 marks.
The evaluation committee comprises HoD or a senior faculty member, Project coordinator
and Project supervisor.
Project Supervisor : 30
Interim evaluation by the evaluation Committee . 20
Final Evaluation by the evaluation Committee : 30
The report evaluated by the evaluation committee . 20
Total marks : 100
vi) EVALUATION BY GUIDE

The guide/supervisor must monitor the progress being carried out by the project groups on
regular basis. In case it is found that progress is unsatisfactory, it should be reported to the
Department Evaluation Committee for necessary action. The presence of each student in the
group and their involvement in all stages of execution of the project shall be ensured by the
guide.

Project evaluation by the guide: 30 marks

This mark shall be awarded to the students in his/her group by considering the following
aspects.

i)

vi)

vii)

viii)

Topic selection: 2 marks

Innovativeness, social relevance etc.

Problem definition: 2 marks

Identification of the social, environmental and ethical issues of the project problem.
Purpose and need of the project: 3 marks

Detailed and extensive explanation of the purpose and need of the project.

Project Objectives: 2 marks

All objectives of the proposed work are well defined, Steps to be followed to solve the
defined problem are clearly specified.

Project Scheduling and Distribution of work among team members: 3 marks
Detailed and extensive scheduling with timelines provided for each phase of project. Work
breakdown structure well defined.

Literature Survey: 4 marks

Outstanding investigation in all aspects.

Student’s diary/Daily log: 7 marks

The main purpose of writing daily diary is to cultivate the habit of documenting and to
encourage the students to search for details. It develops the students’ thought process and
reasoning abilities. The students should record in the daily/weekly activity diary the day-to-
day account of the observations, impressions, information gathered and suggestions given,
if any. It should contain the sketches and drawings related to the observations made by the
students. The daily/weekly activity diary shall be signed after every day/week by the guide.
Individual Contribution: 7 marks

The contribution of each student at various stages.
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EVALUATION RUBRICS PROJECT PHASE I: INTERIM EVALUATION

I\SI}). Parameters | Marks Poor Fair Very Good Outstanding
PHASE 1 INTERIM EVALUATION (20 MARKS)
e The team has failed to come . S
with a relevant topic. e The team has identified a topic. * EI:VJSFI,; rsee;f C\;[f(?rl dl Spr};i)gllelg
.grhcfvi dfeesw\e/zvry (iiftﬂehtzrfat?ﬁz .grhcfvi dersewe\:omgf élfteratltlgz e The selection of topic is relevant| and is potentially innovative.
’ . : . ft instormi
. background information on| background information and e brainstorming  and - good| e The team shows extreme
Literature the relevant topic needs to be revised evidences are documented. interest in the topic and has
survey and .. ) . o DO e Th i f literat is| conducted extensive literature
HIvEY eNo critical analysis or |e Critical analysis of the literature © review  © ferature 18 ) . ‘h th
Review identification of gaps is| ismissingand suggestions were appropriate and most background| survey in connection with the
. . : infi tion i ided. topic.
l-a 10 carried out. given to improve the relevance information is provided P .
(Group e Most of the statements are| and to identify the gaps o The relevant references were clearly | ® Literature review was also
assessment ) ’ i t th i f| conducted well.
) quoted directly and the team | ® Relevant  references  were ;erflfxgrln;ltl ere 15 seope 0 e Identified oans. problems and
tried to gather information as| missing and there is no clear prov . . . je¢ gaps, b .
[COI] such without verifvine the| evidence to explain the topic e Objectives identified with good| made inferences from literature
authenticity ymg ‘dentified p p clarity but some objectives need to| review
. ) . 1 . be improved. i
e No literature review was |e Identified some objectives but prov .I‘t})lz Z?\irelsh\?vsh?g}?l srzlzlgglhe clear
properly conducted and no| not strong enough to explain it. J '
objectives formed so far.
(0 - 3 Marks) (4 - 6 Marks) (7 - 9 Marks) (10 Marks)
Socio-
f?;gg:i?ta .l];:se ol;]eeﬁgzre Ofsct)lcliealpmjsg; e The objective of the project has|® The objective of the project is * TiZtObJeCtI;](fc?aﬁ/tilerIi)rrg;;::rllltﬁ
Innovation/ environmental relevance least social or environmental | socially or environmentally lt(‘gelevance
1-b . : . relevance. relevant. Lo . .
Creativity ¢ The project does not involve . o . . eThe objective is  highly
(Group clements of creativity and eNo major contributions in|e The project involves some elements innovative and involves
5 . . Y innovative aspects. of creativity and innovation. ..
assessment) innovation. creativity.
[CO2]
(0 - 1 Marks) (2 - 3 Marks) (4 Marks) (5 Marks)

Passed in BoS Meeting held on 22/02/2023

53

Approved in AC Meeting held on 20/03/2023




Mar Baselios College of Engineering and Technology

Year 2020/Version 1.0

Project . ) e Excellent evidence of
Planni e Some evidence of a primary innovative proiect
S flziml‘(?” e No evidence of planning or| plan. planning Pro)
ali de uling scheduling of the project. e Some ideas on the materials|® Good evidence of planning done. e Charts ‘were used o depict
Resources/ e The students did not have| /resources required. Materials were listed and thought detailed proiect schedulin p
any idea on what materials /| e The students have some idea on| out, but needs improvement. pro] &
Tasks . . e Modern tools were used to track
1-c Identification resources to be used in the| the finances required and they|e Schedules prepared were not a the proiect
project. have not formalized a budget| detailed one. project.
and ) . e All materials / resources were
allocation. ¢ The students do not have any| plan. e Better task allocation among group ‘dentified and listed
G awareness on the budget|eSome indication on task| members. . .
(Group required allocation among the team * Detailed budgeting is done and
assessment :
) members. eagh member knows well about
[CO2] their individual tasks.
(0 -1 Marks) (2 - 3 Marks) (4 Marks) (5 Marks)

Total — 20 marks
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EVALUATION RUBRICS PROJECT PHASE I: FINAL EVALUATION

13(1)'. Parameters Marks Poor Fair Very Good Outstanding
PHASE I FINAL EVALUATION (30 MARKYS)
e The team is comfortable . .
. . e The team is  having a well-
. with  design  methods .
e Team members have no idea adopted and have made defined design methodology
. about the design and the|e The students have some p and Excellent knowledge in
Formulation of . some progress. .
. methodology adopted. knowledge on the design . design procedure.
Design / e The methodologies were .
e Team has no progress after| procedure to be adopted, and e Good adherence to action
Methodology  and . h hodologi known to them to a larger L
1-d | Progress 5 the evaluation. the methodologies. extend plan and organization of
e Extensive support required |® Not made much progress in ) . activities effectively within
: . . e Adherence to action plan .
from the project supervisor| the design. the time frame.

(Group assessment)
[CO2]

to achieve a satisfactory
execution of various stages
of the project.

e Needs assistance at various
stages of the project.

and effective organization of
activities.

e Needs some assistance from
faculty to arrive at feasible
solutions to problems.

e Development and
implementation of feasible
solutions within the time
period.

(0 -1 Marks)

(2-3 Marks)

(4 Marks)

(5 Marks)
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Individual and

e No active involvement in the

e The student shows some
interest and participates in

¢ Provide productive
suggestions for the
betterment of the project.

o Successful completion of the
assigned part of the project
maintaining time frame and
shows quality in the work.

Teamwork project. some of the activities e Usually listens to and tries to | ® Shows excellent
Leadership e Quality of the work is « Not a 200d team pla 'er keep people working well| responsibility and leadership
1-e |(Individual 10 uncertain. «Oft % tens t ph yer. i together as a team qualities. Making
assessment) o The student does not show an delslorlrfefilirsles()’si argrstswtlhe e The student shows good| discussions with peers and

any interest in the project offorts of others pp interest in project, and takes | supports each other.
[CO4] activities. : up tasks and attempts to|e Active involvement and
complete them. provide productive
suggestions in interactions

with the supervisor.

(0 - 3 Marks) (4 - 6 Marks) (7 - 9 Marks) (10 Marks)
e Student is  thoroughly
o eThe team has started familiar with the topic and
Preliminary doing some proliminary|” Lc team has dome good| . oo nd confidently and

i ' e The team has not done any & P Y| amount of preliminary P y
Analysis/ Modeling . . work with respect  to the| . o spontaneously to complex
/ Simulation/ preliminary  work  with Foiect investigation Lestions
Experiment / respect to the project area. g ) Jd .d'ff | e They can improve further. 2 ; 'kn e .
1-f | Desion/ Feasibilit 10 o Lacks of knowled e inds difficult to answer oC handl 1 e Adequate knowledge ot the
esign/ Feasibility proper knowledge . an andle complex .
Stud . . complex questions related to . . . modern tool used in the
y in the topic. questions with relative ease.

(Individual &
group assessment).

[CO3]

e They need to improve a lot.
o Less ability for self-learning.

the project work.

e Limited knowledge about
the modern tool used in the
project.

e Adequate knowledge of the
modern tool used in the
project.

project.

e The team has completed the
required preliminary work
and Excellent progress in the
project.

(0 - 3 Marks)

(4 - 6 Marks)

(7 - 9 Marks)

(10 Marks)
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Documentation and
presentation/
Communication.
(Individual & group 5
assessment).

[CO3]

o Presentation lacks clarity.
o Student lack familiarity with

the topic.

eThe individual student
contributes only
occasionally in the
discussions.

o The team did not document
the work at all.

e No weekly discussion with
the faculty supervisor and
poor maintenance of log
book.

e Slight difficulty in
communicating the contents
in English

e Interaction with the guide is
minimal.

e Overall quality needs to be
improved

e Individual performance
desires to be enhanced.

e Performance is satisfactory.

e Presentation  is  clearly
structured and appropriate to
the audience.

e Maintains a log book and
most of the project details
were documented but needs
improvement.

e The individual presentation
and performance are very
good.

e Presentation is well
structured and follows the
conventions in the field.

e Maintains a log book and
most of the project details
were documented well.

® Good eye contact, no direct
reading from paper.

¢ Contents properly
communicated in  good
English.

e The presentation is done
professionally and with great

o The presentation was light in clarity
content and dull in e The performance is
appearance. excellent.
(0 - 1 Marks) (2 - 3 Marks) (4 Marks) (5 Marks)

Total — 30 marks
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EVALUATION RUBRICS_PROJECT PHASE I: REPORT EVALUATION
I\SI:; Parameters Marks Poor Fair VERY GOOD Outstanding
PHASE I FINAL EVALUATION (20 MARKS)
e Project report follows the * (Slzzfrrr?eﬁacltion and s
¢ ST}?;lo przliilrecllot rz;;ort éi Zzgi?rd format to some following the standard | e The report is very well organized.
1-h Report 20 standa\:d format P e Lan u‘a e needs to be format. * All referencescited properly.
[CO3] e Lack  of .effo 4 inl im rgovegd e Organization of the|e Language is excellent and follows
. P ) report is good. standard styles.
preparation. e All references are not  Most of references are
cited properly. cited properly.
(0 - 7 Marks) (8 -12 Marks) (14 - 19 Marks) (20 Marks)
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B. TECH S7 MINORS

Course Code Course Name Category | L | T | P | Credit Py Of.
Introduction
EEOM49A MINI PROJECT VAC 0103 4 2020

i) PRE-REQUISITE: Students who have taken Electrical Engineering MINOR course
are eligible to take this course.

ii) COURSE OVERVIEW: A Project topic must be selected either from research literature
or the students themselves may propose suitable topics in consultation with their guides.
The object of Project Work I is to enable the student to take up investigative study in the
broad field of Electrical and Electronics Engineering, either fully theoretical/practical or
involving both theoretical and practical work to be assigned by the Department on a group
of three/four students, under the guidance of a supervisor. This is expected to provide a
good initiation for the student(s) in R&D work.

The assignment to normally include:

Survey and study of published literature on the assigned topic.

Preparing an Action Plan for conducting the investigation, including team work.

Working out a preliminary Approach to the Problem relating to the assigned topic.

Block level design documentation.

Conducting preliminary Analysis / Modelling / Simulation / Experiment / Design /

Feasibility.

Preparing a Written Report on the Study conducted for presentation to the Department.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

cO1 | Identify and synthesize problems and propose solutions to them. Understand
Prepare work plan and liaison with the team in completing as per

CO2 | schedule. Understand

CO3 Vahd?te the above solutions by theoretical calculations and through Understand
experimental

CO4 | Write technical reports and develop proper communication skills. Understand

COS5 | Present the data and defend ideas Understand

iv) COURSE PLAN

In this course, each group consisting of three/four members is expected to design and
develop a moderately complex software/hardware system with practical applications. This
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should be a working model. The basic concept of product design may be taken into
consideration. Students should identify a topic of interest in consultation with Faculty-in-
charge of mini project /Advisor. Review the literature and gather information pertaining to
the chosen topic. State the objectives and develop a methodology to achieve the objectives.
Carryout the design/fabrication or develop codes/programs to achieve the objectives.
Demonstrate the novelty of the project through the results and outputs. The progress of the
mini project is evaluated based on a minimum of two reviews. The review committee may
be constituted by the Head of the Department. A project report is required at the end of the
semester. The product has to be demonstrated for its full design specifications. Innovative
design concepts, reliability considerations, aesthetics/ergonomic aspects taken care of in the
project shall be given due weight.

v) CONTINUOUS ASSESSMENT EVALUATION PATTERN

The End Semester Evaluation (ESE) will be conducted as an internal evaluation based on
the product, the report and a viva- voce examination, conducted by a 3-member committee
appointed by Head of the Department comprising HoD or a senior faculty member,
academic coordinator for that program and project guide/coordinator. The Committee will
be evaluating the level of completion and demonstration of functionality/specifications,
presentation, oral examination, working knowledge and involvement.

The Continuous Internal Evaluation (CIE) is conducted by evaluating the progress of the
mini project through minimum of TWO reviews. At the time of the 1st review, students are
supposed to propose a new system/design/idea, after completing a thorough literature study
of the existing systems under their chosen area. In the 2nd review students are expected to
highlight the implementation details of the proposed solution. The review committee should
assess the extent to which the implementation reflects the proposed design. A well coded,
assembled and completely functional product is the expected output at this stage. The final
CIE mark is the average of 1st and 2nd review marks.

A zeroth review may be conducted before the beginning of the project to give a chance for
the students to present their area of interest or problem domain or conduct open brain
storming sessions for innovative ideas. Zeroth review will not be a part of the CIE
evaluation process.

Continuous Internal Evaluation Pattern:

Attendance : 10 marks
Marks awarded by Guide : 15 marks
Project Report : 10 marks

Evaluation by the Committee : 40 Marks
End Semester Examination Pattern:
The following guidelines should be followed regarding award of marks.

(a) Demonstration : 50 Marks
(b) Project report : 10 Marks
(c) Viva voce : 15marks
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vi) MARK DISTRIBUTION
Total Marks CIE ESE
150 75 75
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B. TECH S7 HONOURS

Group C((:)(l)l(;'ze Course Name L-T-P Credits
I EE1H40A | Operation and Control of Generators 4-0-0 4
II EETH40B | Dynamics of Power Converters 3-1-0 4
I EE1H40C | Control and Dynamics of Microgrids 4-0-0 4
v EE1H40D | Smart Grid and interfacing 4-0-0 4
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Cg:;:e Course Name Category | L [T | P | Credit In;{:s;flgtfion
OPERATION AND

EE1H40A CONTROL OF VAC 41010 4 2020
GENERATORS

i) PRE-REQUISITE: EE1U20D: DC Machines and Transformers, EE1U30D:- Synchronous
and Induction Machines.

ii) COURSE OVERVIEW:

The goal of this course is to expose the students to impart knowledge about the broad
classification of various electric generator topologies and types of excitation systems. It also
intends to deliver the operation and control strategies of induction generators, synchronous

generators and Permanent Magnet Synchronous generators.

iii) COURSE OUTCOMES:
After the completion of the course, the student will be able to:

Col Compare the types.(?f excitation systems and explain the need for Understand
Power System Stabilizer.

Cco2 Explain the various active and reactive power control schemes of Understand
synchronous generators.

CO3 De.Velop the model of synchronous machine including the effect of Apply
saliency.

o4 Illustra}te the construction and pr1pc1ple of operatlon of Wound Rotor Understand
Induction generator and Self excited Induction generator.

COS5 | Construct the model of Permanent Magnet Synchronous Generators. Apply

iv) SYLLABUS

Electric

generators-types, applications, review.

Excitation systems-block diagram, components, classification, compensation of excitation
systems, IEEE type.

Control of active and reactive power-active power and frequency control, automatic
generation control, reactive power and voltage control.

Synchronous machine dynamics-stability, swing equation.

Induction generators-operation at power grid, Self-excited induction generators.

Permanent magnet synchronous generators-field distribution, emf and torque, autonomous

PMSG.

v) (a) TEXT BOOKS

1) Concordia C., Synchronous Machines, Wiley Publications, 1958.
2) Kimbark E. W., Power System Stability, Vol. III, Wiley Publications, 2017.
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3) Kundur P., Power system stability and control, McGraw-Hill, 1994.
4) Stevenson W. D., Elements of Power system analysis, 1995.

(b) REFERENCES

1) Hadi Saddat, Power System Analysis, McGraw-Hill, 2002.
2) Fitzgerald A. E., Charles Kingsley Jr., Stephen D. Umans, Electric Machinery,
McGraw-Hill Higher Education,6th Edition, 2003.
3) Bhag Singh Guru, Huseyin R. Hiziroglu, Electric Machinery and Transformers, Oxford
University Press Inc, 3rd Edition,2000.
4) Bhimbra P. S., Generalized theory of electrical machines, Khanna Publishers, 7th
Revised Edition 2002.

vi) COURSE PLAN

Module

Contents

No. of
hours

Electric Generators- Types of electric generators, generator
applications.

Excitation systems-block diagram, classification-DC, AC and

static systems, components-voltage regulator, power system

stabilizer. Compensation of excitation systems-IEEE type excitation

systems, instability problem of exciter, solution to the instability of

exciter, need of the power system stabilizer.

Co-ordinated AVR, PSS and speed governor control, FACTS added
control of synchronous generators.

12

I

Control of active power and reactive power:

Active power and frequency control-fundamentals of speed
governing, control of generating unit power output, fundamentals of
automatic generation control.

Reactive power and voltage control-production and absorption of
reactive power, methods of voltage control, shunt reactors, shunt
capacitors, series capacitors, synchronous condensers, static VAR
systems.

12

111

Synchronous machine dynamics: Basic dynamics of synchronous
generators in transient situations, factors affecting transient stability,
swing equation, models for stability studies, synchronous machine
model including saliency, steady-state stability-small disturbances,
transient stability-equal area criterion-application to sudden increase
in power output.

12

v

Wound rotor induction generators-construction elements, steady
state equations, equivalent circuit, phasor diagrams, operation at the
power grid- stator power versus power angle, rotor power versus
power angle and operation at zero slip.

Self-excited induction generators: cage rotor induction machine
principle, self-excitation-a qualitative view, steady state performance
of three phase SEIGs.

13

Passed in BoS Meeting held on 22/02/2023

64

Approved in AC Meeting held on 20/03/2023



Mar Baselios College of Engineering and Technology Year 2020/Version 1.0

Permanent magnet synchronous generator systems: practical
configuration and their characterization- air-gap field distribution,
emf and torque, stator core loss modelling, circuit model,
autonomous PMSGs with controlled constant speed and AC load.

11

Total hours 60

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. : 15 marks
Total : 50 marks

viii) MARK DISTRIBUTION

Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category |L|T|P| Credit Introduction
DYNAMICS OF POWER
EE1H40B CONVERTERS VAC 3(11]0 4 2020

i) PRE-REQUISITE: EE1U30G: Power Electronics.

ii) COURSE OVERVIEW: The goal of the course is to analyse the steady state equivalent
modelling and AC circuit modelling of power electronic converters. It also includes the
canonical modelling of converters. The course also imparts knowledge about the transfer
function of the converter and controller design.

iii) COURSE OUTCOMES:
After the completion of the course, the student will be able to:
CO1 | Develop DC-DC converters under steady state condition. Apply
Cco2 Explain dyna.mlc mod.elhnhg of sw1t.ched power converters using state Understand
space averaging and circuit averaging techniques.

CO3 | Develop converter transfer functions. Apply
CO4 | Analyse closed loop controllers for dc-dc power converters. Analyse
CO5 Ell(l)lzterate DC-DC converters operating in discontinuous conduction Understand

iv) SYLLABUS

Steady State Converter Analysis -Small-Ripple Approximation, Analysis of buck & boost
converter in continuous & discontinuous conduction mode

Steady-State Equivalent Circuit modelling DC Transformer Model, Inductor voltage &
capacitor voltage, inclusion of Semiconductor Conduction Losses in converters

AC Equivalent Circuit Modelling Small signal AC modelling of Buck Boost converter,
Perturbation and Linearization, Construction of the Small-Signal Equivalent Circuit Model,
Equivalent circuit model of a non-ideal flyback converter

State Space Averaging. State space averaging of non-ideal buck boost converter, Canonical
Circuit Model of DC DC converters, modelling of pulse width modulator

Converter Transfer Functions. Frequency response analysis, Transfer Functions of the Buck-
Boost Converter, graphical construction of converter transfer functions, Controller Design.

v) (a) TEXT BOOKS

1) Robert W Erickson, Dragan Maksimovic, Fundamentals of Power Electronics,
Springer, 3" edition, 2001.

2) Taylor Morey, Abraham Pressman, Keith Billings, Switching Power Supply Design,
McGraw Hill, 3" Edition, 20009.

3) Rashid M.H., Power Electronics Circuits, Devices and Applications, 3rdedition,
Prentice Hall India, New Delhi, 2014.
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(b) REFERENCES

1) Ned Mohan, Undeland, Robbins, Power Electronics: Converters, Applications and
Design, 3" ed., John Wiley, 2018.

2) Umanand L, Bhatt, Design of Magnetic Components for Switched Mode Power
Converters, S R New Age International, New Delhi, 2001.

3) John. G.Kassakian, George C. Verghese, Principles of Power Electronics Addison-
Wesley Publications, 1991.

4) Muhammad H. Rashid, “Power Electronics, Devices, Circuits and Applications”,
Pearson, 3" edition, 2014.

vi) COURSE PLAN

Module Contents No. of
hours
Fundamentals of Steady state converter modelling and analysis
applied to basic dc-dc converters: Buck, boost and buck-boost
I converter - Principle of volt-sec balance, amp-sec balance, and small- 12

ripple approximation - Steady-state (dc) equivalent circuits, losses
and efficiency. Inclusion of semiconductor conduction losses in
converter model.

Small-signal AC modelling - Averaging of inductor/capacitor
waveforms - perturbation and linearisation. State-Space Averaging-
Circuit Averaging and averaged switch modelling- Canonical Circuit
II Model - Manipulation of dc-dc converters' circuit model into 12
Canonical Form-Modelling the pulse width modulator.

(Treatment may be limited to ideal converters. Questions in the end
semester examination may be limited to buck and boost converter).

Converter Transfer Functions - Review of frequency response
analysis techniques - Bode plots - Converter transfer functions -
I graphical construction. Converter transfer functions of ideal buck, 12
boost and buck-boost converters - Measurement of ac transfer
functions and impedances.

Controller Design: Effect of negative feedback on the network
transfer functions - loop transfer function-Controller design
IV specifications- PD, PI and PID compensators - applications to the 12
basic dc-dc topologies - Practical methods to measure loop gains:
Voltage and current injection.

Converters in Discontinuous Conduction Mode: AC and DC
equivalent circuit modelling of the discontinuous conduction mode-
Generalised Switch Averaging-small-signal ac modelling of the
\% DCM switch network. Transfer functions of ideal buck and boost 12
converters in DCM.

(Note: Questions in the end semester examination should not demand
detailed derivations of transfer functions from scratch, as they're
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bode diagrams).

quite lengthy. Instead, intermediate circuits/equations may be
provided to ease the time required and test the procedure. Also, form
of the transfer functions may be given and asked to interpret/draw

Total hours 60

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
CONTROL AND DYNAMICS
EE1H40C OF MICROGRID VAC 41010 4 2020

i) PRE-REQUISITE: Nil.

ii) COURSE OVERVIEW: The goal of this course is to introduce the fundamental concepts of
dynamics and control of microgrid. This course covers different control strategies for
microgrid and their analysis.

iii) COURSE OUTCOMES:
After the completion of the course, the student will be able to:
COl1 | [lustrate the basic concept of microgrid and its components Apply
CO2 | Compare different storage systems for microgrid applications Understand
CO3 r?llilctii()nger it(}ile operating modes, interconnection standards and issues in Understand
CO4 | Infer various control strategies for microgrid Understand
CO5 | Model various components of microgrid Apply

iv) SYLLABUS
Microgrid Concept —Components — Technical and Economic advantage of microgrids-
Challenges and disadvantages of microgrid development.
Microgrids and Energy storage systems (ESS)- Application of energy storage systems in
microgrids. PE interface design for energy storage system
Operation of microgrid in grid connected and islanded mode, Interconnection standards IEEE
1547 series, Integration issues of distributed generation — Power management in microgrids—
Fault ride through capability of microgrid
Control architectures in microgrid, Basic control strategies, Coordinated control schemes in
multi-microgrids, frequency, voltage regulations and volt-VAR support
Dynamic modelling of individual components in AC and DC microgrids, brief concept on the
design of microgrid stabilizers to improve stability, Stability of hybrid AC/DC microgrid.

v) (a) TEXT BOOKS

1) H. Bevrani, B. Francois, T. Ise, “Microgrid Dynamics and Control”, John Wiley & Sons,
1st Edition, 2017.

2) 2.N. D. Hatziargyriou, “Microgrids Architecture and control”, IEEE Press Series, John
Wiley & Sons Inc, 1st Edition, 2013.

(b) REFERENCES
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1) S. Chowdhury, S P Chowdhury and P Crossely, “Microgrids and active distribution
networks”, IET Renewable energy series 6.

2) Suleiman M. Sharkh, Mohammad A. Abusara, “Power electronic converters for
microgrid”, IEEE Wiley

3) Amirnaser Yezdani, and Reza Iravani, Voltage Source Converters in Power Systems:
Modeling, Control and Applications, IEEE John Wiley Publications, 2009.

4) Magdi S. Mahmoud, Microgrid: Advanced Control Methods and Renewable Energy
System Integration, Elsevier, 2017.

vi) COURSE PLAN

Module Contents No. of
hours
Microgrids- Microgrid Concept —Components — Micro sources,
loads, power electronic interfaces - Architecture of microgrids
I (AC/DC/Hybrid AC/DC) — Technical and Economic advantage of 12
microgrids- Challenges and disadvantages of microgrid
development.

Microgrids and Energy storage systems (ESS)- Different types
of Batteries- Advanced lead acid battery, Flow battery, battery
performance, storage density, Fuel cell, Flywheel, Supercapacitor,
I Pumped hydro storage, Superconducting magnetic energy storage, 13
Compressed air energy storage system, Thermal energy storage —
Application of energy storage systems in microgrids. PE interface
design for energy storage system.

Operation of microgrid in grid connected and islanded mode —
AC microgrid, DC microgrid, Hybrid AC/DC microgrid —
I Interconnection standards IEEE 1547 series, Integration issues of 11
distributed generation Power management in microgrids— Fault
ride through capability of microgrid.

Control architectures in microgrid — Master slave with power-
based control, Hierarchical control with centralized and distributed
control - Basic control strategies — PQ control, V/f control, Droop
control — Advanced control techniques- Coordinated control
schemes in multi-microgrids, frequency, voltage regulations and
volt-VAR support.

Dynamic modelling of individual components in AC and DC
microgrids — Voltage source converter model, DC/DC converter
model, line model, load model - state space model analysis and
influence of system parameters on the microgrid dynamics - brief
concept on the design of microgrid stabilizers to improve stability,
Stability of hybrid AC/DC microgrid.

vV 13

11

Total hours 60
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vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
SMART GRID AND
EE1H40D INTERFACING VAC 41010 4 2020

i) PRE-REQUISITE: Nil.

ii) COURSE OVERVIEW: The course aims to provide students with a conceptual introduction
to smart grids, its architecture, components and communication technologies. It also aims to
provide an insight about the need for energy storage, devices and technologies available and
their applications.

iii) COURSE OUTCOMES:

After the completion of the course, the student will be able to:

Summarize the need, benefits and functions of Smart Grid and its

COl . Understand
various components.

CO2 | Explain the various Smart Grid Technologies. Understand

O3 Ident{fy the functions qf mobile electrical storage systems and Apply
explain the need for hybrid energy storage.

CO4 | Explain the concepts of [oT and its protocol Understand

CO5 Explam the communication and computing technologies in Smart Understand
Grid.

CO6 Em.lmerate the need, benefits and functions of Smart Grid and its Understand
various components.

iv) SYLLABUS

Evolution of Electric Grid-Conventional Grid vs Smart Grid - Benefits, Challenges and Key
Application Areas of Smart Grid. Smart Grid Reference Architecture-Introduction to Smart
Meters, Real Time Pricing Smart Substations, Substation Automation, IEC 61850 Substation
Architecture, Smart Appliances, Smart Sensors, Home & Building Automation.

Role of Energy storage Systems-Applications - Overview of energy storage technologies,
Comparison of Various Storage Technologies-Criteria for Selection of Storage. Mobile
Storage Systems, Basic concepts of Hybrid Energy storage systems.

Physical Design of IoT: Things in IoT, IoT Protocols. Energy management and smart grid
applications of IoT. Communication Networks for Smart Grid, Communication Protocols.
Cloud architecture of smart grid.

v) (a) TEXT BOOKS

1) Stuart Borlase “Smart Grid Infrastructure Technology and Solutions”, CRC Press; 2"
edition.

2) James Momoh, “Smart Grid: Fundamentals of Design and Analysis”, Wiley, 2012.

3) S. Chowdhury, “Microgrids and Active Distribution Networks.” Institution of
Engineering and Technology, 2009.
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4) Janaka Ekanayake, Kythira Liyanage, Jianzhong Wu, Akihiko Yokohama, Nick Jenkins-
“Smart Grids Technology and Applications”, Wiley, 2012.

(b) REFERENCES

1) Barker, Preston, Price, Rudy F., “Cybersecurity for the Electric Smart Grid: Elements
and Considerations”, Nova Science Publishers Inc, 2012.

2) Eric D. Knapp, Raj Samani, “Applied Cyber Security and the Smart Grid: Implementing
Security Controls into the Modern Power Infrastructure”, Syngress; 1% edition (26
February 2013).

3) Richard J. Campbell, “The Smart Grid and Cybersecurity: Regulatory Policy and
Issues”, Congressional Research Service, 2011.

4) Dariusz Kloza, Vagelis Papakonstantinou, Sanjay Goel, Yuan Hong, “Smart grid
security”, Springer.

5) Roger C. Dugan, “Electrical Power Systems Quality”, McGraw-Hill Publication, 3/e.

6) G.T.Heydt, “Electric Power Quality™, Stars in a Circle Publications, 2/e.

vi) COURSE PLAN

Module Contents No. of
hours
Introduction to Smart Grid: Evolution of Electric Grid-
Conventional Grid vs Smart Grid -Need and Definitions of Smart
Grid-Benefits, Challenges and Key Application Areas of Smart
Grid.
I Smart Grid Components: Smart Grid Reference Architecture- 12

Introduction to Smart Meters, Real Time Pricing- Intelligent
Electronic Devices (IED) and their application for monitoring &
protection, Wide Area Measurement System (WAMS), Phase
Measurement Unit (PMU)

Smart Grid Technologies: Smart Substations, Substation
Automation, IEC 61850 Substation Architecture, Smart
1T Appliances, Automatic Meter Reading (AMR), Advanced Metering 13
Infrastructure (AMI) Plug in Hybrid Electric Vehicles (PHEV),
Vehicle to Grid, Smart Sensors, Home & Building Automation.

Energy Storage Technologies: Role of Energy storage Systems-
Applications - Overview of energy storage technologies - Thermal,
Mechanical, Chemical, Electrochemical, Electrical - Comparison of
Various Storage Technologies-Criteria for Selection of Storage.
Mobile Storage Systems: Electric Vehicle, G2V, V2G. Basic
concepts of Hybrid Energy storage systems.

111 12

Introduction to IoT: Definition and Characteristics of IoT,
Physical Design of IoT: Things in loT, IoT Protocols.

IoT applications in Smart Grid: Energy management and smart
grid applications. IoT based home automation, Smart

metering for electricity consumers. [oT based weather stations,
Automobile [oT- Electric vehicles-platform and software.

1A% 11
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Communication Networks for Smart Grid: Interoperability and
connectivity - Home Area Network (HAN), Neighborhood-Area
Networks (NANs), Sensor and Actuator Networks (SANETS)-
Communication Protocols.

Cloud computing in Smart Grid: Private, public and Hybrid
cloud. Cloud architecture of smart grid.

12

Total hours 60

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
ELECTRICAL
EE1U40B SYSTEM DESIGN PCC 21110 3 2020
AND ESTIMATION

PRE-REQUISITE: EE1U30A: Power Systems |

COURSE OVERVIEW: Electrical System Design would provide general awareness on
IS Product standards / Codes of Practice, The Electricity Act 2003, CEA Regulations and
Rules, NEC etc. related to Domestic, Industrial and Commercial Installations. It will also
help in the design of Main and Sub Switchboards and distribution system for a medium
class domestic and industrial electrical installations.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

COo1 Explain .the standgrds and regglatlons in the design of components Understand
for medium and high voltage installations.

o2 pesign .low/medium voltage domestic and industrial electrical Apply
installations.

CO3 Demgn? testing and commissioning of 11 kV transformer Apply
substation.

CO4 | Design electrical installations in high rise buildings. Apply

iv) SYLLABUS

General awareness of IS Codes- The Electricity Act 2003- National Electric Code (NEC
2011) - Scope — Wiring installation -Classification of voltages-standards and
specifications.

Lighting design calculations - Coefficients of Utilisation (CoU)- Average lumen method -
Space to mounting height ratio- Design of lighting systems for interior and exterior
applications.

Design of electrical schematic and physical layout drawings for low and medium class
domestic installation - Pre-commissioning tests.

Design of Industrial installations - Selection of 11kV indoor and outdoor transformer
substations upto 630kVA - Pre-commissioning tests of 11kV indoor/outdoor substation of
an HT consumer.

Electrical installations of high-rise buildings - Selection of standby Diesel Generator set-
Automatic Power Factor Correction (APFC) panel - Solar PV System:s.
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v) (a)
1)

2)
3)
(b)
1)
2)
3)

4)
5)

TEXT BOOKS

K. B. Raina, S. K. Bhattacharya, “Electrical Design Estimating Costing”, New Age,
Reprint Edition, 2010.

M. K. Giridharan, “Electrical Systems Design”, I K International Publishers, New
Delhi, 2™ Edition, 2016.

J. B. Gupta, “A Course in Electrical Installation Estimating and Costing”, S.K.
Kataria & Sons, Reprint 2013 Edition.

REFERENCES

U.A.Bakshi, V.U.Bakshi, Electrical Technology, Technical publications, Pune, 1%
Edition, 2020.

National Electrical Code 2011, Bureau of Indian Standards.
National Lighting Code 2010, Bureau of Indian Standards.
National Building Code of INDIA 2016 - Bureau of Indian Standards.

Narang K.L., A Text Book of Electrical Engineering Drawing, Tech India
Publications, reprint 2005.

vi) COURSE PLAN

Module Contents

No. of
hours

General awareness of IS Codes: IS 732 - IS 3043 —IS 2026- IS 3646-
part 1&2 - IS 5216 part 1&2 - Electricity supply code-2014 (Relevance
of each code in electrical installation applications only).

The Electricity Act 2003- General introduction- Distribution of
Electricity (Part VI)- Central Electricity Authority (Part IX)-
Regulatory Commissions (Part 1X). 6
National Electric Code (NEC 2011) - Scope — Wiring installation
(Section 9)

Graphical symbols and signs as per NEC for electrical installations.
Classification of voltages-standards and specifications, tolerances for
voltage and frequency.

1T

Lighting Schemes and calculations: Lighting design calculations -
Definitions of luminous flux, Lumen, Luminous intensity/illuminance
(Lux), Illumination calculations, factors affecting Coefficients of
Utilisation (CoU) - and Light Loss Factor (LLF).

Design of illumination systems — Average lumen method - Space to
mounting height ratio - Design of lighting systems for a medium area 8
seminar hall using LED luminaires

Exterior lighting design- point to point method - road lighting and
public area lighting- Space to mounting height ratio - selection of
luminaires - Metal Halide - High & Low pressure Sodium vapour
lamps — LED lamps.
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Domestic Installation: General aspects as per NEC and IS 732 related
to the design of domestic dwellings availing single phase supply (LV)
and three phase supply (MV) for a connected load less than 15kW.
Common power ratings of domestic gadgets- connected load-diversity
factor-selection of number of sub circuits (lighting and power)-
selection of MCB distribution boards to provide over load, short circuit
and earth leakage protection.

I Principle of operation of MCB, MCB Isolator, ELCB/RCCB and 11
RCBO.

Design of electrical schematic and physical layout drawings for low
and medium class domestic installation. Preparation of schedule of
works and bill of quantities (cost estimation excluded).
Pre-commissioning tests- Insulation resistance measurement,
continuity test, polarity test, and earth resistance measurement as
applicable to domestic installations.

Industrial Power and Lighting Installations: Industrial installations
—classifications- Design of electrical distribution systems with main
switch board, sub switch boards and distribution boards with ACBs,
MCCBs and MCBs as the case may be, for feeding power (mainly
motors) and lighting loads of small and medium industries.

Design of MSB & SSB including Motor Control Centre (MCC) for
v motor controls - selection of bus bars and switchgears. 11
Selection of 11kV indoor and outdoor transformer substations upto
630k VA - selection of switchgears and protective devices.

Short circuit calculations and earthing design for the HV and LV sides
of an 11 kV substation of capacity up to 630 kVA.
Pre-commissioning tests of 11kV indoor/outdoor substation of an HT
consumer.

Electrical installations of high-rise buildings: Distribution systems —
rising main, cable system - Installation of lifts, standby generators, fire
pumps - electric schematic drawing.

Selection of standby Diesel Generator set (DG set) —power rating -
Continuous, Prime and Standby power ratings- installation and
essential protections-Introduction to Automatic Mains failure (AMF)
\% systems. 9
Energy Conservation Techniques in electrical power distribution -
Automatic Power Factor Correction (APFC) panel — Principle of
operation and advantages.

Introduction to Solar PV Systems, off-grid and on-grid systems, Solar
panel efficiencies-design of a PV system for domestic application-
Selection of battery for off-grid domestic systems.

Total hours 45
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vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category L | T|P|Credit Introduction
EE1U42A ROBOTICS PEC 21110 3 2020
i) PRE-REQUISITE: EE1U30C: Signals and Systems, EE1U30E: Linear Control Systems.
ii) COURSE OVERVIEW: This course provides an introduction to the robots types,

Configurations and application; Coordinate frames and types, Transformations and types;
Forward and Inverse Kinematics of manipulator’s; all types of robotic sensors; Open loop
and closed loop control systems.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

Co1 Iden?:lfy‘ the anatomy and specifications of robots for typical Understand
application.

CO2 | Select the appropriate sensors and actuators for robots. Apply

O3 Iden?:lfy. robotic configuration and gripper for a particular Apply
application.

CO4 | Solve forward and inverse kinematics of robotic manipulators. Apply

CO5 | Develop trajectories in joint space and Cartesian space. Apply

CO6 Develop the dynamic model of a given robotic manipulator and its Apply
control strategy.

iv) SYLLABUS

Definitions, Types of Robots, Anatomy of a robotic manipulator, open kinematic vs closed
kinematic chain, degrees of freedom, Robot considerations for an application, Robot
Applications.

Sensors and Actuators Sensor classification, Internal sensors, External sensors, Selection
of sensors.

Actuators for robots, Electric actuators, Linear actuators, selection of motors; Hydraulic
actuators, Pneumatic Actuators.

Robot configurations, features of SCARA, PUMA Robots; Classification of robots based
on motion control methods and drive technologies; 3R concurrent wrist; Classification of
End effectors.

Kinematics and Motion Planning - Robot Coordinate Systems, Kinematic parameters, D-
H representation, Direct Kinematics. The Arm equation- forward and inverse Kinematics
of typical robots upto 3 DOF, Motion Planning.
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Dynamics and Control of Robots - Dynamic model of a robot using Lagrange’s equation,
dynamic modeling of 1 DOF robot, Transfer function and state space representation,
Performance and stability of feedback control, PID control of a single link manipulator,
selection of PID controller gains; nonlinear nature of manipulators, and need for nonlinear
control techniques, Computed torque control.

v) (a) TEXT BOOKS
1) S K Saha, “Introduction to Robotics”, Mc Graw Hill Education, 2003.
2) Robert. J. Schilling, “Fundamentals of robotics — Analysis and control”, Prentice
Hall of India 1996.
3) R K Mittal and I J Nagrath, “Robotics and Control”, Tata McGraw Hill, New Delhi,
2003.
4) John. J. Craig., “Introduction to Robotics (Mechanics and control)”, Pearson
Education Asia, 2002.
5) Saeed B. Nikku, “Introduction to Robotics”, Pearson Education, 2001.
6) Rachid Manseur, “Robot Modeling and Kinematics”, Lakshmi publications, 2009.
(b) REFERENCES
1) Ashitava Ghosal, “Robotics-Fundamental concepts and analysis”, Oxford
University press.
2) S.R. Deb, “Robotics Technology and Flexible Automation”, 2" Edition.
3) Boltans W., “Mechatronics”, Pearson Education, 2009.
vi) COURSE PLAN
Module Contents No. of
hours
Introduction
Definitions - Robots, Robotics; Types of Robots- Manipulators,
Mobile Robots - wheeled & Legged Robots, Aerial Robots; Anatomy
of a robotic manipulator - links, joints, actuators, sensors, controller;
open kinematic vs closed kinematic chain; degrees of freedom.
1 Robot specifications for an application - number of axes, work volume, 3
capacity & speed, stroke & reach, Repeatability, Precision and
Accuracy, Operating environment, point to point control or continuous
path control.
Robot Applications - medical, mining, space, defense, security,
domestic, entertainment, Industrial Applications - Material handling,
welding, Spray painting, Machining.
Sensors and Actuators
Sensor classification - touch, force, proximity, vision sensors.
1T Internal sensors - Position sensors, velocity sensors, acceleration 10
sensors, Force sensors; External sensors-contact type, non-contact
type.
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Vision - Elements of vision sensor, image acquisition, image
processing; Selection of sensors.

Actuators for robots - classification - Electric, Hydraulic, Pneumatic
actuators; their advantages and disadvantages; Electric actuators-
Stepper motors, DC motors, DC servo motors and their drivers, AC
motors, Linear actuators, selection of motors;

Hydraulic actuators - Components and typical circuit, advantages and
disadvantages; Pneumatic Actuators - Components and typical circuit,
advantages and disadvantages.

Robotic configurations and end effectors

Robot configurations - PPP, RPP, RRP, RRR; features of SCARA,
PUMA Robots.

I Classification of robots based on motion control methods and drive 9
technologies; 3R concurrent wrist.

Classification of End effectors - mechanical grippers, special tools,
Magnetic grippers, Vacuum grippers, adhesive grippers, Active and

passive grippers, factors affecting selection of grippers.

Kinematics and Motion Planning

Robot Coordinate Systems- Fundamental and composite rotations,
homogeneous coordinates and transformations.

Kinematic parameters, D-H representation, Direct Kinematics. The
v Arm equation- forward Kinematic analysis of a typical robots up to 3 9
DOF.

Motion Planning - joint space trajectory planning-cubic polynomial,
linear trajectory with parabolic blends; Cartesian space planning, Point
to point vs continuous path planning.

Dynamics and Control of Robots
Dynamics - Dynamic model of a robot using Lagrange’s equation,
dynamic modeling of 1 DOF robot
Control Techniques - Transfer function and state space representation,

\% . 9
Performance and stability of feedback control.
PID control of a single link manipulator, selection of PID controller
gains; nonlinear nature of manipulators, and need for nonlinear control
techniques, Computed torque control, Gravity control.
Total hours 45
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vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category |L | T | P | Credit Introduction
ENERGY

EE1U42B MANAGEMENT PEC 3100 3 2020

i) PRE-REQUISITE: Nil.

ii) COURSE OVERVIEW: This course is to expose the students to the fundamental

concepts of energy management and auditing.
iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

CO1 | Explain the significance of energy management and auditing. Understand

o2 Identlfy energy efficiency improvement opportunities for Apply
electrical loads.

CO3 | Apply demand side management techniques. Apply

CO4 | Explain the energy management opportunities in industries. Understand

CO5 Develop the economic feasibility of the energy conservation Apply
measures.

iv) SYLLABUS

Energy Management - General Principles and Planning. Energy Audit- need, types and
methodologies. Instruments for energy audit, Energy audit report - Power quality audit
Energy conservation in buildings: ECBC code, Building Management System.

Energy Efficiency in Electricity Utilization: Electricity transmission and distribution
system, cascade efficiency. Lighting- energy conservation in lighting. Motors - energy
conservation in motors. Present maximum efficiency standards for power and distribution
transformers, design measures for increasing efficiency in electrical system components.

Demand side Management- techniques of DSM. Load management, load priority
technique, peak clipping, peak shifting, valley filling, strategic conservation, energy
efficient equipment Power factor improvement. DSM and Environment. Ancillary
services: Introduction and Types of Ancillary services.

Energy Economics: Economic analysis: methods, cash flow model, time value of money,
evaluation of proposals, pay-back period, average rate of return method, internal rate of
return method, present value method, life cycle costing approach. Computer aided Energy
Management Systems.

v) (a) TEXT BOOKS
1) Albert Thumann, William J. Younger, “Handbook of Energy Audits”, CRC
Press,9th Edition, 2013.
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2)
3)
4)
S)

(b)
1))

2)
3)

4)
5)

6)
7)

Charles M. Gottschalk, “Industrial energy conservation”, John Wiley & Sons, 1996.
Craig B. Smith, “Energy management principles”, Elsevier, 2" Edition, 2015.
Energy Conservation Act —2001 and Related Rules and Standards.

Publications of Bureau of Energy Efficiency (BEE).

REFERENCES

D. Yogi Goswami, Frank Kreith, “Energy Management and Conservation
Handbook”, CRC Press, 2007

G.G. Rajan, “Optimizing energy efficiencies in industry”, Tata McGraw Hill, Pub.
Co., 2001.

IEEE recommended practice for energy management in industrial and commercial
facilities.

IEEE std 739 -1995 (Bronze book).

M Jayaraju and Premlet, “Introduction to Energy Conservation and Management”,
Phasor Books, 2008.

Paul O'Callaghan, “Energy Management”, McGraw Hill Book Co., 1992.

Wayne C. Turner, “Energy Management Hand Book”, The Fairmount Press, Inc.,
1997.

vi) COURSE PLAN

Module Contents

No. of
hours

Energy Management - General Principles and Planning:

General principles of energy management and energy management
planning.

Energy Audit: Definition, need, types and methodologies. 9
Instruments for energy audit, Energy audit report - Power quality audit
Energy conservation in buildings: ECBC code (basic aspects),
Building Management System (BMS).

IT

Energy Efficiency in Electricity Utilization: Electricity transmission
and distribution system, cascade efficiency. Lighting: Modern energy
efficient light sources, life and efficacy comparison with older light
sources, energy conservation in lighting, use of sensors and lighting
automation.

Motors: Development of energy efficient motors and the present 9
status, techniques for improving energy efficiency, necessity for load
matching and selection of motors for constant and variable loads.
Transformers: Present maximum efficiency standards for power and
distribution transformers, design measures for increasing efficiency in
electrical system components.

I

Demand side Management: Introduction to DSM, benefits of DSM,
different techniques of DSM —time of day pricing, multi-utility power 9
exchange model, time of day models for planning. Load management,
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load priority technique, peak clipping, peak shifting, valley filling,
strategic conservation, energy efficient equipment. Power factor
improvement, numerical examples. DSM and Environment. Ancillary
services: Introduction of ancillary services — Types of Ancillary
services

Energy Management in Industries and Commercial
Establishments: Boiler - working principle - blow down, energy
conservation opportunities in boiler. Steam: properties of steam,
distribution losses, steam trapping. Identifying opportunities for
energy savings in steam distribution.

Furnace- General fuel economy measures, energy conservation
opportunities in furnaces.

HVAC system: Performance and saving opportunities in
Refrigeration and Air conditioning systems. Heat Recovery Systems:
Waste heat recovery system - Energy saving opportunities.
Cogeneration: Types and schemes, optimal operation of cogeneration
plants, combined cycle electricity generation.

1A%

Energy Economics: Economic analysis methods, cash flow model,
time value of money, evaluation of proposals, pay-back period,
\% average rate of return method, internal rate of return method, present 9
value method, life cycle costing approach. Case Studies. Computer
aided Energy Management Systems (EMS).

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks
CA Exams (2 numbers) : 25 marks
Assignment/Project/Case study etc. : 15 marks
Total : 50 marks

viii) MARK DISTRIBUTION

Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
SMART GRID
EE1U42C TECHNOLOGIES PEC 21110 3 2020
i) PRE-REQUISITE: Nil.

COURSE OVERVIEW: This course introduces various advancements in the area of
smart grid. It also introduces distributed energy resources and micro-grid. In addition,
cloud computing, cyber security and power quality issues in smart grids are also
introduced.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

col E)%plam the basw' concept of distributed energy resources, micro- Understand
grid and smart grid.
Choose appropriate Information and Communication Technology

cO2 (ICT) in a smart grid. Apply

CO3 Explain 1nfrastmcture and technologies for the consumer domain Understand
of smart grid.

Co4 E?;plgln 'mfrastructu?e and technologies for smart substation and Understand
distribution automation.

CO5 Develop clqud computing infrastructure for smart grid considering Apply
cyber security.

CO6 | Identify power quality issues in smart grid context. Apply

iv) SYLLABUS

Introduction to smart grid: Evolution, definition, need, function, opportunities, barriers,
components and architecture.

Information and Communication Technology in Smart Grid: Wired and wireless
communication, Communication Protocols in Smart grid, Introduction to IEC 61850
standard and benefits.

Introduction to smart meters, Electricity tariff, Real Time Pricing, Plug in Hybrid Electric
Vehicles, Intelligent Electronic Devices and their application for monitoring & protection.
Smart substations, Substation automation, Feeder automation, Fault detection, Isolation,
and Service Restoration. Introduction to Smart distributed energy resources and their grid
integration, Smart inverters, Concepts of micro grid. Energy Management.

Cloud Computing in Smart Grid: Private, Public and hybrid cloud. Types of cloud
computing services. Cloud architecture for smart grid, Cyber Security: Challenges and
solution in smart grid.
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Power Quality Management in Smart Grid: Power quality and Electromagnetic
compatibility.

(a) TEXT BOOKS

1)

2)
3)

4)

Stuart Borlase “Smart Grid Infrastructure Technology and Solutions”, CRC Press;
2" Edition.

James Momoh, “Smart Grid: Fundamentals of Design and Analysis”, Wiley, 2012.
S. Chowdhury, “Microgrids and Active Distribution Networks.” Institution of
Engineering and Technology, 2009.

Chris Mi, M. Abul Masrur, David Wenzhong Gao, “Hybrid Electric Vehicles:
Principles and Applications with Practical Perspectives”, 2011, Wiley publication.

(b) REFERENCES

1y

2)

3)

4)

5)
6)
7)

8)

Danda B. Rawat; Chandra Bajracharya, “Cyber security for smart grid systems: Status,
challenges and  perspectives”, IEEE  Southeast Con 2015, DOI:
10.1109/SECON.2015.7132891.

Pillitteri, V. and Brewer, T. (2014), “Guidelines for Smart Grid Cyber security”, NIST
Interagency/Internal Report (NISTIR), National Institute of Standards and Technology,
Gaithersburg, MD, [online], https://doi.org/10.6028/NIST.IR.7628r1.

Barker, Preston, Price, Rudy F., “Cyber security for the Electric Smart Grid: Elements
and Considerations”, Nova Science Publishers Inc, 2012.

Eric D. Knapp, Raj Samani, “Applied Cyber Security and the Smart Grid:
Implementing Security Controls into the Modern Power Infrastructure”, Syngress; 1st
Edition (26 February 2013).

Richard J. Campbell, “The Smart Grid and Cyber security: Regulatory Policy and
Issues™, Congressional Research Service, 2011.

Dariusz Kloza, Vagelis Papakonstantinou, Sanjay Goel, Yuan Hong, “Smart grid
security”, Springer.

Roger C. Dugan, “Electrical Power Systems Quality”, McGraw-Hill Publication, 3™
Edition.

G.T.Heydt, “Electric Power Quality”, Stars in a Circle Publications, 2" Edition.

vi) COURSE PLAN

Module Contents

No. of
hours

Introduction to Smart Grid: Evolution of electric grid, definitions
needed for smart grid, smart grid drivers, and functions of smart grid,
opportunities and barriers of smart grid, difference between
conventional grid and smart grid, concept of resilient and self- healing
grid.

Components and architecture, inter-operability, impacts of Smart Grid
on system. Present development and international policies in smart
grid, Smart grid standards.
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Information and Communication Technology in Smart Grid:
Wired and wireless communication -radio mesh, ZIGBEE, 3G, 4G and
5@, digital PLC, DSL, Wi-Max, LAN, NAN, HAN, Wi-Fi, Bluetooth.
Bluetooth Low Energy (BLE), Light-Fi, substation event - GOOSE,
IEC 61850 substation model.

Communication protocols in smart grid, introduction to IEC 61850
standard and benefits, IEC Generic Object-Oriented Substation Event
- GOOSE. IEC 61850, Substation model.

1T

Smart Grid Technologies Part I: Introduction to smart meters,
electricity tariff, real time pricing- Automatic Meter Reading (AMR)
System, services and functions, components of AMR systems,
Advanced Metering Infrastructure (AMI).

Plug in Hybrid Electric Vehicles (PHEV), Vehicle to Grid, Grid to
Vehicle.

Smart sensors, smart energy efficient end use devices, home &
I building automation, Intelligent Electronic Devices (IED) and their 11
application for monitoring & protection, DFRA, DPRA, CBMA.
Phasor Measurement Unit (PMU), standard for PMU. Time
synchronization techniques, Wide Area Monitoring, control and
protection systems - architecture, components of WAMS, and
applications: voltage stability assessment, frequency stability
assessment, power oscillation assessment, communication needs of
WAMS, remedial action scheme.

Smart Grid Technologies Part I1:

Smart substations, substation automation, feeder automation, fault
detection, isolation, and service restoration, Geographic Information
System (GIS), Outage Management System (OMS).

v Introduction to smart distributed energy resources and their grid 10
integration, smart inverters.

Concepts of micro grid, need & application of micro grid — Energy
Management-Role of technology in demand response- Demand Side
Management, Demand Side Ancillary Services, Dynamic Line rating.

Cloud Computing in Smart Grid:

Public and hybrid cloud, cloud architecture of smart grid, types of
cloud computing services- laaS, SaaS, PaaS, DaaS.

Cyber Security - Cyber security challenges and solutions in smart

\% . o o :
grid, cyber security risk assessment, and security index computation.
Power Quality Management in Smart Grid - Fundamentals, power
quality & EMC in Smart Grid.
Power quality conditioners for smart grid.
Total hours 45
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vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours

Passed in BoS Meetings held on 22/02/2023
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
ELECTRICAL
EE1U42D MACHINE DESIGN PEC 21110 3 2020
i) PRE-REQUISITE: Nil
ii) COURSE OVERVIEW: The main goal of this course is to expose the students to the

design of static machines like single phase and three phase transformers and rotating
electrical machines such as DC machines, three phase Induction machines and
Synchronous machines. It introduces students to cognitive learning and develops problem
solving skills. It gives an insight into the general idea to the computer aided design of
electrical machines.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

CO1 | Enumerate the general design considerations of electrical machines. | Understand

CO2 | Model armature and field system of DC machines. Apply

CO3 Selef:t §u1table parameters to model transformers based on Apply
applications

Co4 Make use of s‘uitable parameters to model stator and rotor of Apply
induction machines.

CO5 Make use of sultgble parameters to model stator and rotor of Apply
synchronous machines.

CO6 | Apply Software tools in electrical machine design. Apply

iv) SYLLABUS

Magnetic circuit calculations, Magnetic Leakage Calculation, Unbalanced Magnetic Pull-
Practical aspects of unbalanced magnetic pull.

Design of transformers - single phase and three phase transformers - distribution and power
transformers, overall dimensions of core.

Design of DC machines - output equation, design of field winding, conductor cross section,
design of inter pole, design of compensating winding.

Design of synchronous machines, Design of three phase induction motors, design of rotor
bar, design of end ring, design of slip ring rotor winding.

v) (a) TEXT BOOKS
1) Sawhney A.K., A Course in Electrical Machine Design, Dhanpat Rai & Co. (P)
Limited, New Delhi, 2016.
Passed in BoS Meetings held on 22/02/2023 Approved in AC Meetings held on 20/03/2023
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2)

3)
4)

S)

6)

(b)
1))

2)
3)

4)

5)

William T. Ryan, Design of Electrical Machinery, Creative Media Partners, LLC, 4"
Edition, 2015.

Upadhay K.G., Design of Electrical Machines, New Age International, 2011.

Agarwal R K., Principles of Electrical Machine Design, S. K. Kataria & Sons, 5™
Edition 2014.

Say M.G., The Performance and Design of AC Machines, CBS Publishers, New
Delhi, 3 Edition, 2002.

Albert E Clayton & Hancock N.N., Performance and Design of DC Machines,
Oxford and IBH Publishing CO& PVT Ltd, New Delhi, 3™ Edition,1971.

REFERENCES

Rajani V., Nagarajan V.S., Electrical Machine Design, Pearson Publications, 3
Edition, 2018.

Thomas A. Lipo, Introduction to AC machine design, Wiley-IEEE Press, 2017.
Deshpande M. V., Design and Testing of Electrical Machines, PHI Learning Pvt. Ltd.,
2010.

Juha Pyrhonen, Valeria Hrabovcova, Tapani Jokinen, Design of Rotating Electrical
Machines, John Wiley and Sons Inc., 2" Edition 2013.

Ramamoorthy M, “Computer Aided Design of Electrical Equipment”, East-West
Press, 2" Edition, January 2008.

vi) COURSE PLAN

Module Contents

No. of
hours

Principles of electrical machine design: General design
considerations, types of enclosures - types of ventilation. Heating -
cooling and temperature rise calculation — numerical problems.
Continuous, short time and intermittent ratings. Insulation classes —
Introduction to modern insulating materials, such as Nomex, 9
Polyamide films and Silicone. Types of cooling in transformers and
rotating electrical machines.

Magnetic system - Carter’s coefficient — real and apparent flux
density. Unbalanced magnetic pull and its practical aspects.

II

DC Machines: Output equation - main dimensions - choice of specific
electric and magnetic loadings corresponding to the insulating
materials, magnetic material and type of cooling considered - choice
of speed and number of poles - design of armature conductors, slots
and winding - design problems. Design of air-gap - design of field
system — design problems.

Fundamental design aspects of interpoles, compensating winding,
commutator and brushes.

I

Transformers: Design of transformers - single phase and three phase
transformers - distribution and power transformers - output equation - 9
core design with due consideration to percentage impedance required

Passed in BoS Meetings held on 22/02/2023 Approved in AC Meetings held on 20/03/2023
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- window area - window space factor - overall dimensions of core —
design problems. Windings - no. of turns - current density in
consideration to the insulation scheme - conductor section. Design of
cooling tank with tubes — design problems.

Essential design features of cast resin dry type transformers.
Fundamentals of K-factor rated transformer, ECBC standards for
transformers, BEE Star rating of transformers.

10Y

Induction machines: Output equation - main dimensions - choice of
specific electric and magnetic loadings corresponding to the insulating
materials, magnetic material and type of cooling considered - design
of stator and rotor windings - round conductor or rectangular
conductor - design of stator and rotor slots, air-gap of slip ring and
squirrel cage motors - calculation of rotor bar and end ring currents in
cage rotor - design of slip ring rotor winding - design problems.
Design aspects of induction motor for drive applications (basic
principles only).

Synchronous Machines: Output equation - salient pole and turbo
alternators - main dimensions - choice of specific electric and magnetic
loadings corresponding to the insulating materials, magnetic material
and type of cooling considered - significance of short circuit ratio -
choice of speed and number of poles - design of armature conductors,
slots and winding - round conductor or rectangular conductor - design
of air-gap - design problems.

Fundamental design aspects of the field system and damper winding.
Features of brushless alternators.

Introduction to computer aided design: Analysis and synthesis
methods - hybrid techniques. Introduction to machine design software
using Finite Element Method.

Design, simulation and optimization using electromagnetic field
simulation software (Assignment only).

10

Total hours

45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) : 25 marks
Assignment/Project/Case study etc. : 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours

Passed in BoS Meetings held on 22/02/2023
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
SWITCH MODE
EE1U42E POWER PEC 31010 3 2020
CONVERTERS

PRE-REQUISITE: EE1U30G: Power Electronics

COURSE OVERVIEW: The main goal of this course is to expose the students to the
analysis of different non-isolated, isolated DC-DC converters. It gives an insight to the
design of DC-DC converters. It also includes the different PWM techniques of DC- AC
converters and the concepts of Resonant converters.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

col Develop the basic design for non-isolated DC-DC converter Apply
topologies.

o2 ChO?SC .Var1ous isolated DC-DC converter topologies based on Apply
applications,

CO3 | Describe the operation of Switched mode inverters and rectifiers. Understand

CO4 | Distinguish between inverter modulation strategies. Understand

CO5 | Describe the operation of soft switching resonant converters. Understand

iv) SYLLABUS

Steady State Converter Analysis -Small-Ripple Approximation, Analysis of buck & boost
converter in continuous & discontinuous conduction mode

Steady-State Equivalent Circuit modelling DC Transformer Model, Inductor voltage &
capacitor voltage, inclusion of Semiconductor Conduction Losses in converters

AC Equivalent Circuit Modelling Small signal AC modelling of Buck Boost converter,
Perturbation and Linearization, Construction of the Small-Signal Equivalent Circuit
Model, Equivalent circuit model of a non-ideal flyback converter

State Space Averaging. State space averaging of non-ideal buck boost converter,
Canonical Circuit Model of DC-DC converters, modelling of pulse width modulator
Converter Transfer Functions. Frequency response analysis, Transfer Functions of the
Buck-Boost Converter, graphical construction of converter transfer functions, Controller
Design.

v) (a) TEXT BOOKS
1) Ned Mohan, Tore M. Undeland, William P. Robbins, “Power Electronics Converters,
Applications and Design”, 3™ Edition, Wiley India Pvt Ltd, 2018.
Passed in BoS Meetings held on 22/02/2023 Approved in AC Meetings held on 20/03/2023
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2)

3)

(b)
1y
2)
3)
4)

5)

Rashid M H, “Power Electronics — Circuits, Devices and Applications”, Prentice Hall
of India, New Delhi, 4™ Edition, 2014.

Taylor Morey, Abraham Pressman, Keith Billings, “Switching Power Supply
Design”, McGraw Hill, 3™ Edition, 2009.
REFERENCES

Daniel W Hart, “Power Electronics”, Tata McGraw Hill, 2011.

Umanand L, “Power Electronics - Essentials and Applications”, Wiley 2011.
Christophe P. Basso, “Switch-Mode Power Supplies Spice Simulations and Practical
Designs”, BPB Publication, 2010.

Muhammad Rashid, “Digital Power Electronics and Applications”, 1% Edition,
Elsevier, 2005.

Christophe Basso, “Switch-Mode Power Supplies”, SPICE Simulations and Practical
Designs, 2™ Edition 2014.

vi) COURSE PLAN

Module Contents

No. of
hours

Linear Vs Switching Power Electronics.

Buck, Boost, Buck-boost and Cuk converters: Principles of steady-
state analysis - Inductor volt-seconds balance and capacitor amp-
seconds balance — Operation in Continuous Conduction Mode (CCM)-
Voltage Gain — design of filter inductance & capacitance - boundary
between continuous and discontinuous conduction — critical values of
inductance/load resistance - Examples for buck and boost converters.
Discontinuous Conduction Mode (DCM) of buck converter with
constant output voltage — Output voltage ripple in DCM. Voltage Gain
in DCM for buck converters. Synchronous Buck Converter

II

DC-DC converters with electrical isolation:

High-frequency transformers for DC-DC converters: unidirectional
magnetic core excitation & bidirectional core excitation.

Fly back converter: Operation and waveforms in continuous &
discontinuous conduction modes — Voltage gain. CCM operation of
double ended fly-back converter.

Forward converter in CCM: Basic forward converter with ideal 9
transformer — practical forward converter with core reset — double
ended forward converter

Push-Pull, Half-Bridge and Full-Bridge converters: Operation in
Continuous Conduction Mode (CCM) — Flux-walking in isolated
converters.

Current-source DC-DC converter.

Passed in BoS Meetings held on 22/02/2023 Approved in AC Meetings held on 20/03/2023
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Switched Mode DC to AC converters:

Review of single-phase bridge inverters - 3-phase Sine-PWM inverter:
— Linear Modulation, RMS fundamental line to line voltage & RMS
fundamental line-to-line voltage — Overmodulation - Square wave
operation in three-phase inverters - Switch utilization ratio of 1-phase
& 3-phase full-bridge inverters.

PWM Rectifiers: Generation of current harmonics in diode bridge
rectifiers - Power factor - Improved single-phase utility interface -
Active shaping of input line current through PFC boost converter -
Single phase Switched mode rectifier.

I

Modulation Schemes:

Space Vector Modulation: Concept of space vector — space vector
modulation — reference vector & switching (dwell) times — space
vector sequence — comparison of sine PWM & space vector PWM.
Programmed (selective) harmonic elimination switching in single
phase inverters (Formulation example with elimination of two
harmonics at a time) — current controlled voltage source inverter -
Hysteresis current control.

1A%

Soft switching and resonant converters:

Hard-switched Vs Soft-switched converters -

Resonant Converters - Basic resonant circuit concepts — series resonant
circuit — parallel resonant circuit — series-loaded and parallel loaded
\% resonant converters (Operation in discontinuous conduction mode 9
with ®s <0.5 or).

Resonant Switch (Quasi-resonant) Converters: ZCS buck converter -
L type - ZVS buck converter — comparison of ZCS & ZVS Resonant
Converters.

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks

CA Exams (2 numbers) 25 marks

Assignment/Project/Case study etc. : 15 marks

Total : 50 marks
viii) MARK DISTRIBUTION

Total Marks CIE ESE ESE Duration
150 50 100 3 hours

Passed in BoS Meetings held on 22/02/2023 Approved in AC Meetings held on 20/03/2023
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
COMPUTER AIDED
EE1U42F POWER SYSTEM PEC 21110 3 2020
ANALYSIS

i)

ii)

iii)

PRE-REQUISITE: EE1U20A: Circuits and Networks, EEIU30A: Power Systems I,
EE1U30F: Power Systems II.

COURSE OVERVIEW: The basic objective of this course is to familiarize the efficient
computational techniques applied in analysing the power system.

COURSE OUTCOMES

After the completion of the course, the student will be able to:

CO1 | Develop the model of power system networks. Apply
CO2 | Solve linear systems using computationally efficient methods. Apply
CO3 | Solve load flow problems in power systems. Apply
CO4 | Develop optimal power flow problem in power system networks. Apply
CO5 f;lslsﬁfssfop(;)e\zie;ns;/s;re(r::e:gszrs }sllsltoerrtn f:ircuit conditions and infer the Analyse

iv)

SYLLABUS

Overview of graph theory: tree, co-tree and bus incidence matrix, development of network
matrices from graph theoretic approach. Building algorithm for bus impedance matrix.
Review of solution of equations by Gauss-Jordan method, Gauss elimination, and LDU
factorization. Inversion of Ybus for large systems.

Review of Load Flow analysis, Newton-Raphson method, Fast Decoupled Load Flow and
DC Load Flow.

Review of economic load dispatch, formulation of optimal power flow with active power
cost minimization, Solution of OPF using Gradient and Newton's methods.

Network fault calculations using Z bus, algorithm for calculating system conditions after
fault — three phase to ground fault.

v) (a) TEXT BOOKS
1) Stagg and E 1 Abiad, "Computer Methods in Power System Analysis", McGraw Hill,
1968.
2) G. L. Kusic, “Computer Aided Power System Analysis”, PHI, 1989
3) JohnlJ. Grainger, William D. Stevenson, Jr., “Power System Analysis”, Tata McGraw-
Hill Series in Electrical and Computer Engineering.
Passed in BoS Meetings held on 22/02/2023 Approved in AC Meetings held on 20/03/2023
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(b) REFERENCES

1) L. J. Nagrath and D. P. Kothari, "Modern Power System Analysis", Tata McGraw Hill,
1980.

2) J. Arriliga and N.R. Watson, Computer Modelling of Electrical Power Systems, 2™
Edition, John Wiley, 2001.

3) L. P. Singh, “Advanced Power System Analysis and Dynamics”, 3" Edition, New Age
Intl, 1996.

4) M. A. Pai, Computer Techniques in Power Systems Analysis, Tata McGraw-Hill, 2"
Edition 2005.

5) Arthur R. Bergen, Vijay Vittal, Power Systems Analysis (English) 2™ Edition, Pearson
Higher Education

6) Wood, Allen J., Bruce F. Wollenberg, and Gerald B. Sheblé. Power generation,
operation, and control. John Wiley & Sons, 2013.

vi) COURSE PLAN

Module Contents No. of
hours
Introduction, Network Equation, Concept of Linear Graph — tree, co-
tree, Bus Incidence matrix, A.
I Formation of Yuus and Zpus by singular transformation, Numerical
problem. 9

Zpus building algorithm without mutual coupling (derivation not
required), Numerical example.

Solution of linear system of equations by Gauss Jordan method and
Gauss elimination method, Numerical problems.

II Triangular factorization —LDU factors, Numerical problems. 9
Inversion of the Ygus matrix for large systems, Numerical problems.
Tinney’s Optimally Ordering.

Review of Load Flow.

Newton-Raphson method (Qualitative analysis only).

Fast Decoupled Load Flow (Numerical problems up to 2 iterations)
DC Load Flow (Numerical problems up to 2 iterations)

I1I

Review of Economic Load Dispatch - Economic dispatch of
generation without and with transmission line losses.

Concept of optimal power flow — formulation with equality and
v inequality constraints (with active power cost minimization). 9
Solution of OPF using Gradient and Newton method (Qualitative
analysis only).

Security Constrained Optimal Power Flow (concept only).
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Symmetrical and Unsymmetrical fault calculations using Zpus —
Numerical Problems (Symmetrical faults up to 3 bus systems). 9
Algorithm for SC calculations for balanced 3 phase network — three
phase to ground fault only — Numerical problem

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours

Passed in BoS Meetings held on 22/02/2023
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
MACHINE
EE1U42G LEARNING PEC 31010 3 2020

i) PRE-REQUISITE: Nil

ii) COURSE OVERVIEW: The goal of this course to understand a wide variety of learning
algorithms and how to evaluate models generated from data. The course also helps to apply
the algorithms to a real-world problem, optimize the models learned and report on the
expected accuracy that can be achieved by applying the models.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

COl1 | Explain various basic learning techniques. Understand
CO2 | Compare parametric and non-parametric methods. Understand
CO3 Apply machlne learning solutions to classification, regression, and Apply
clustering problems.
Use Perceptron modelling-based learning techniques and Support
CO4 Vector Machines to design solutions. Apply

iv) SYLLABUS

Machine Learning, Examples - Learning Associations, Classification, Regression,
Unsupervised Learning, Reinforcement Learning.

Supervised Learning: Learning a Class from Examples, Vapnik-Chervonenkis (VC)
Dimension, Noise, Learning Multiple Classes, Regression, Model Selection and
Generalization.

Parametric Methods: Maximum Likelihood Estimation, Bias and Variance, Parametric
Classification, Regression, Tuning Model Complexity, Model Selection Procedures.

Multivariate Methods: Multivariate Data, Parameter Estimation, Multivariate Normal
Distribution, Multivariate Classification, Multivariate Regression.

Clustering: Introduction, Mixture Densities, k-Means Clustering,
Maximization Algorithm, Choosing the number of clusters.

Nonparametric Methods: Nonparametric Density Estimation.

Expectation-

Decision Tree Based Learning: Univariate Trees, Pruning, Rule Extraction from Trees,
Learning Rules from Data, Multivariate Trees.

Neural Networks: Perceptron, training a Perceptron, Learning Boolean functions,
Multilayer Perceptrons, MLP as a Universal Approximator, Backpropagation
Algorithm.

Local Models:

Based Knowledge.

Competitive Learning, Radial Basis Functions, Incorporating Rule-
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v)

(@)
1)

2)

3)
(b)
)]

2)
3)

4)

TEXT BOOKS

Ethem Alpaydin, “Introduction to Machine Learning”, Second Edition, The MIT
Press, Cambridge, Massachusetts, London, England, 2010.

Christopher Bishop, “Pattern Recognition and Machine Learning”, Springer, 2006.
[CB-2006].

Tom Mitchell, “Machine Learning”, McGraw-hill, 1997.

REFERENCES

Shai Shalev-Shwartz and Shai Ben-David, “Understanding Machine Learning”,
Cambridge University Press, 2017.

Simon Haykin, “Neural networks and learning machines”, 3™ Edition. Pearson
Education India, 2010.

Trevor Hastie, Robert Tibshirani and Jerome Friedman, “The Elements of Statistical
Learning”, 2™ Edition, 2009.

Avrim Blum, John Hopcroft and Ravindran Kannan, “Foundations of Data Science”,
January 2017.

vi) COURSE PLAN

Module Contents

No. of
hours

Introduction: What Is Machine Learning, Examples of Machine
Learning Applications - Learning Associations, Classification,
Regression, Unsupervised Learning, Reinforcement Learning.
Supervised Learning: Learning a Class from Examples, Vapnik-
Chervonenkis (VC) Dimension, Noise, Learning Multiple Classes,
Regression, Model Selection and Generalization.

II

Parametric Methods: Maximum Likelihood Estimation, Evaluating
an Estimator: Bias and Variance, Parametric Classification,
Regression, Tuning Model Complexity, Model Selection Procedures.
Multivariate Methods: Multivariate Data, Parameter Estimation,
Multivariate Normal Distribution, Multivariate Classification,
Multivariate Regression.

111

Clustering: Introduction, Mixture Densities, k-Means Clustering,
Expectation-Maximization Algorithm, Choosing the number of
clusters.

Nonparametric Methods: Nonparametric Density Estimation,
Histogram Estimator, Kernel Estimator, k-Nearest Neighbour
Estimator.

Decision Tree Based Learning: Univariate Trees, Pruning, Rule
Extraction from Trees, Learning Rules from Data, Multivariate Trees.
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Neural Networks: Understanding the Brain, Neural Networks as a
Paradigm for Parallel Processing, Perceptron, Training a Perceptron,
Learning Boolean functions, Multilayer Perceptrons, MLP as a

v Universal Approximator, Backpropagation Algorithm. ?
Local Models: Competitive Learning, Radial Basis Functions,
Incorporating Rule-Based Knowledge.

Kernel Machines: Optimal Separating Hyperplane, The Non
separable Case: Soft Margin Hyperplane, v-SVM, Kernal Trick,

v Kernel Machines for Regression. 9
Reinforcement Learning: K-Armed Bandit, Elements of
Reinforcement Learning, Q Learning.

Deep Learning: Fundamentals, Basic Deep Learning Architectures.
Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. : 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category P | Credit Introduction
NONLINEAR
EE1U43A SYSTEMS PEC 0 3 2020

i) PRE-REQUISITE: EEIU30E: Linear Control Systems and EE1U40A: Advanced
Control Systems.

ii) COURSE OVERVIEW: Most of the systems that we come across are nonlinear.
Nonlinear systems exhibit interesting oscillatory behaviour and indeed unexpected
phenomena like limit cycles, bifurcation, chaos etc. The course aims in understanding the
basic phenomena of limit cycles, determine their existence and non-existence in systems
using various theorems. This course also aims to investigate the behaviour of nonlinear
systems, analyze their stability using the Lyapunov direct/indirect methods, frequency-
domain methods and design various control schemes. For understanding the concepts, a
basic mathematical foundation is also built throughout the course. The course will provide
the basis for designing controllers for various applications such as aerospace, power

systems, robotics, electric drives etc.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

COl

Analyse the qualitative behaviour of nonlinear systems about their
equilibrium points.

Analyse

Identify the existence and uniqueness of solutions of nonlinear
CO2 | differential equations, the existence of periodic orbits/limit cycles Apply
for nonlinear systems.

CO3 | Analyse the stability of nonlinear systems.

Analyse

CO4 | Develop feedback control systems for nonlinear systems. Apply

iv) SYLLABUS

Non-linear system characteristics and mathematical modelling of a non-linear system,
Stability of a nonlinear system based on equilibrium points, Bifurcation, Phase plane

analysis of nonlinear systems.

Periodic solution of nonlinear systems and existence of limit cycle, Invariant set
theorem, Bendixson's theorem and Poincare-Bendixson criteria, Existence and
uniqueness of solutions to nonlinear differential equations, Lipschitz condition.

Lyapunov stability theorems, the direct method of Lyapunov, Construction of Lyapunov

functions.

Passivity and loop transformations, KYP Lemma, Absolute stability, Circle Criterion,
Popov Criterion.

Feedback linearization, Stabilization.

Passed in BoS Meetings held on 22/02/2023

103

Approved in AC Meetings held on 20/03/2023



Mar Baselios College of Engineering and Technology

Year 2020/Version 1.0

v) (a) TEXT BOOKS

1) Khalil H. K., “Nonlinear Systems”, 3" Edition, Pearson, 2002
2) Gibson J. E., “Nonlinear Automatic Control”, Mc Graw Hill, 1963
3) Slotine J. E. and Weiping Li, “Applied Nonlinear Control”, Prentice-Hall, 1991.

(b) REFERENCES

1) Alberto Isidori, “Nonlinear Control Systems: An Introduction”, Springer-Verlag, 1985.
2) M. Vidyasagar, “Nonlinear Systems Analysis”, Prentice-Hall, India, 1991.
3) Shankar Sastry, “Nonlinear System Analysis, Stability and Control”, Springer, 1999.

vi) COURSE PLAN

Module

Contents

No. of
hours

Non-linear system characteristics and mathematical modelling of a
non-linear system, Classification of equilibrium points, Stability of
a nonlinear system based on equilibrium points, Bifurcation
(construction not included), Phase plane analysis of nonlinear
systems.

II

Periodic solution of nonlinear systems and existence of limit cycle,
Open sets, closed sets, connected sets, Invariant set theorem,
Bendixson's theorem and Poincare-Bendixson criteria, Existence
and uniqueness of solutions to nonlinear differential equations
(Proofs not required), Lipschitz condition.

I

Lyapunov stability theorems (Proofs not required)- local stability -
local linearization and stability in the small- region of attraction, the
direct method of Lyapunov, Construction of Lyapunov functions -
Variable gradient and Krasovskii’s methods, La Salles's invariance
principle.

v

Passivity and loop transformations, KYP Lemma (Proof not
required), Absolute stability, Circle Criterion, Popov Criterion.

Feedback linearization, Input state linearization method, Input-
output linearization method, Stabilization - regulation via integral
control- gain scheduling.

Total hours

45
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vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
SPECIAL ELECTRICAL
EE1U43B MACHINES PEC 31010 3 2020

i) PRE-REQUISITE: EE1U20D: DC Machines and Transformers, EEI1U30D:
Synchronous and Induction Machines, EEIU30E: Linear Control Systems.

ii) COURSE OVERVIEW: The goal of this course is to get an overview of special electrical
machines for control and industrial applications.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

COl1 | Ilustrate the principle of PMDC, BLDC motor and its drive circuits. | Understand

co2 Class1f?/ various ‘pres of .stepp.er n?oto.rs with their static and Understand
dynamic characteristics and its drive circuits.

CO3 Explain th§ pfmc1ple .of re;luctance motors and various power Understand
converter circuits used in switched reluctance motors.

CO4 Desc.rlbé the different types of AC and DC servomotors and list its Understand
applications

CO5 Explain the pr1n01p.le of various single-phase motors and linear Understand
motors by enumerating their advantages

iv) SYLLABUS

Permanent Magnet DC Motors - Brushless DC motor — construction — principle of
operation

Stepper motors — Basic principle — different types - modes of excitation — characteristics
— applications.

Reluctance motors, Synchronous Reluctance Motor — principle of operation- torque
equation —characteristics — applications; Switched reluctance motors — principle of
operation — power converter circuits— applications.

AC Servomotors, DC servomotors - principle of operation — types — comparison-
applications

Single Phase Special Electrical Machines: AC series Motor, Repulsion Motor,
Hysteresis Motor, Universal Motor.

Linear Electric Machines- Linear Induction Motor, Linear Synchronous Motor, Linear
Reluctance Motor, Linear Levitation Machines.

v) (a) TEXT BOOKS
1) E.G.Janardanan, “Special Electrical Machines”, PHI Learning Private Limited, 2014.

Passed in BoS Meetings held on 22/02/2023 Approved in AC Meetings held on 20/03/2023

106




Mar Baselios College of Engineering and Technology Year 2020/Version 1.0

2)
(b)
1)
2)
3)
4)

5)

T. J. E. Miller, “Brushless Permanent Magnet and Reluctance Motor Drives”,
Clarendon Press, Oxford, 1989.

REFERENCES

Irving L. Kosow, “Electrical Machinery and Transformers”, Pearson, 2" Edition
2007.

Theodore Wildi, “Electric Machines, Drives and Power Systems”, Pearson Education,
5t Edition, 2013.

Veinott & Martin, “Fractional & Subfractional Horsepower Electric Motors”,
McGraw Hill, 4™ Edition, 1986.

Paul Acamley, “Stepping Motor — A Guide to Theory and Practice”, IEE London,
2002.

B. K. Bose, “Modern power electronics and AC drives”, Prentice Hall of India, N J,
2002.

vi) COURSE PLAN

Module Contents

No. of
hours

Permanent Magnet DC Motors — construction — principle of
operation.

Brushless DC motor — construction — principle of Operation — 9
advantages - trapezoidal type - sinusoidal type — comparison —
applications - drive circuits.

II

Stepper motors: Basic Principle - different types — variable
reluctance-permanent magnet-hybrid type-comparison-theory of
operation-modes of operation-Open loop control of Stepper Motor, 9
Closed loop Control of Stepper Motor, Microprocessor based control
of stepper motor- static and dynamic characteristics-applications.

I

Reluctance motors — principle of operation — torque equation —torque-
slip  characteristics -applications.

Switched reluctance motors — principle of operation — power
converter circuits — Control of SRM, Rotor Position Sensors, Current
Regulators, Microprocessor — Based Control of SRM, Sensorless
Control of SRM- torque equation — different types — comparison —
applications.

Synchronous Reluctance Motor (SyRM): Construction of SyRM,
Working - Phasor Diagram and Torque Equation - Control of SyRM -
Advantages and Applications

10

1A%

AC  Servomotors- Construction - principle of  operation -
operation— performance characteristics — damped AC servomotors —
Drag cup servomotors — applications. 8
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DC servomotors — field and armature-controlled DC servomotors—
permanent magnet armature controlled — series split field DC
Servomotor.

Single Phase Special Electrical Machines: AC series Motor,
Repulsion Motor, Hysteresis Motor, Universal Motor- Construction-
principle of operation — applications.

Linear Electric Machines: Linear Induction Motor - Types of forces,

Thrust Equation, Thrust speed characteristics, End effect and 9
Transverse Edge effect; Linear Synchronous Motor, Linear Reluctance
Motor, Linear Levitation Machines: - Advantages, Disadvantages,
Application.

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks
CA Exams (2 numbers) : 25 marks
Assignment/Project/Case study etc. : 15 marks
Total : 50 marks

viii) MARK DISTRIBUTION

Total Marks CIE ESE ESE Duration

150 50 100 3 hours
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
EE1U43C POWER QUALITY PEC 31010 3 2020

i) PRE-REQUISITE: Nil

ii) COURSE OVERVIEW: The objective of this course is to introduce the fundamental
concepts of power quality. This course covers different power quality issues and its
mitigation methods.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

COl | Classify the sources and effects of power quality problems. Understand
CO2 | Apply Fourier Transform concepts for harmonic analysis. Apply
CO3 | Explain the important aspects of power quality monitoring. Understand
CO4 | Illustrate power quality mitigation techniques. Understand
CO5 Explain power quality issues in grid connected renewable energy Understand
systems.
iv) SYLLABUS

Power quality phenomenon, Sources and effects of power quality problems,
classification and origin of power quality disturbances.

Harmonics mechanism of harmonic generation, Harmonic sources, Harmonic analysis
using Fourier series and Fourier transforms.

Harmonic indices, Power quality Monitoring

Mitigation of Power quality problems, passive filters, active filters, hybrid filters, DVR,
DSTATCOM and UPQC.

Power factor correction, Single phase active power factor converter, Power Quality
issues of Grid connected Renewable Energy Systems, Grounding and wiring.

(a) TEXT BOOKS

1) R.C.Dugan, M. F. Me Granaghen, H. W. Beaty, “Electrical Power System Quality”,
McGraw-Hill, 2012.

2) C. Sankaran, “Power Quality”, CRC Press, 2002.

3) G.T. Heydt, “Power Quality”, Stars in circle publication, Indiana, 1991.

4) Jose Arillaga, Neville R. Watson, “Power System Harmonics”, Wiley, 1997.

5) Math H. Bollen, ‘Understanding Power Quality Problems’ Wiley-IEEE Press, 1999.

6) Bhim Singh, Ambrish Chandra and Kamal Al-Haddad, “Power Quality problems and
Mitigation Techniques”, John Wiley and Sons Ltd, 2015.
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(b) REFERENCES

1) Surajit Chattopadhyay, ‘Electric power quality’ — Springer, 2011
2) Angelo Baggini (Ed.) Handbook of Power Quality, Wiley, 2008.

vi) COURSE PLAN

No. of

Module Contents
hours

Power quality phenomenon - Sources and effects of power quality
problems, Need for concern of Power quality, types of power quality
disturbances —Transients — classification and origin, Short duration
voltage variation — interruption, sag, swell, Long duration voltage
variation, voltage unbalance, waveform distortion - notching,
harmonics and voltage flicker.

Harmonics - mechanism of harmonic generation, Triplen harmonics,
Harmonic sources — switching devices, arcing devices and saturable
devices, Effects of harmonics on power system equipment and loads —
transformers, capacitor banks, motors and telecommunication
systems, Effect of triplen harmonics on neutral current, line and phase
voltages.

Harmonic analysis using Fourier series and Fourier transforms —
simple numerical problems.

II 10

Harmonic indices (CF, DF, THD, TDD, TIF, DIN, C — message
weights), Displacement and total power factor.

Overview of power quality standards: IEEE 519, IEEE 1433 and IEC
I 61000. 9
Power quality Monitoring: Objectives and measurement issues,
different monitoring instruments — Power quality analyzer, harmonic
spectrum analyzer, flicker meters.

Mitigation of Power quality problems - Harmonic elimination -
Design simple problems and analysis of passive filters to reduce
harmonic distortion — demerits of passive filters —description of active
v filters - shunt, series, hybrid filters, sag and swell correction using 9
DVR.

Power quality conditioners - DSTATCOM and UPQC - Configuration
and working.

Power factor correction — Single phase active power factor converter
— circuit schematic and control block diagram.

Power Quality issues of Grid connected Renewable Energy Systems —
operating conflicts.

Grounding and wiring— reasons for grounding — wiring and grounding
problems - solutions to these problems.

Total hours 45

Passed in BoS Meetings held on 22/02/2023 Approved in AC Meetings held on 20/03/2023

110



Mar Baselios College of Engineering and Technology

Year 2020/Version 1.0

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
EE1U43D | COMPUTER NETWORKS PEC 31010 3 2020
i) PRE-REQUISITE: Nil.

COURSE OVERVIEW: The course introduces main concepts of networking; application
areas; classification; reference models; transmission environment; technologies; routing
algorithms; OSI and TCP/IP protocols; Functions and purposes of various layers in
networking: reliable data transferring methods; application protocols; network security;
management systems; perspectives of communication networks.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

col Explgm the cgmputer netwgrks, layered architecture, protocols and Understand
physical media used for setting up a network.

o2 Compar§ the ro?e of'Data link layer, ro}e of the MAC sub layer and Understand
networking devices in Ethernets and wireless LANs

CO3 Illustr.ate routing algorlthms and cgngestlon Fontrol algorithms and Understand
explain ways to achieve good quality of service.

Co4 Illugtrate the IP address classes, ICMP protocols and other external Understand
routing protocols.

COS Explain the services provided by the transport layer and application Understand
layer.

iv) SYLLABUS

Uses of computer networks, Network hardware, Network software, Reference models,
Physical Layer, Performance indicators

Data link layer, Medium Access Control (MAC) sublayer, Multiple access protocols,
Ethernet, Wireless LANSs.

Network layer design issues. Routing algorithms, Congestion control algorithms,
Quality of Service (QoS), Requirements and techniques.

[Pv4 protocol, IPv6, Internet Control Protocols, Internet multicasting.

Transport service, User Datagram Protocol (UDP), Transmission Control Protocol
(TCP), Application Layer —-Domain Name System (DNS), Electronic mail, World Wide
Web (WWW).

(a) TEXT BOOKS

1) Andrew S. Tanenbaum, David J. Wetherall, “Computer Networks”, 5" Edition,
Pearson Education, 2010.
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2)

(b)
1)
2)
3)
4)

5)
6)

Behrouz A Forouzan, “Data Communication and Networking”, 5" Edition, McGraw
Hill Higher Education, 2012.

REFERENCES
Larry L Peterson and Bruce S Dave, “Computer Networks — A Systems Approach”,

5% Edition, Elsevier, 2012.

Fred Halsall, “Computer Networking and the Internet”, 5% Edition, Pearson
Education, 2005.

James F. Kurose, Keith W. Ross, “Computer Networking: A Top-Down Approach”,
6™ Edition, Pearson Education, 2013.

Keshav, “An Engineering Approach to Computer Networks”, Addison Wesley, 1998.
W. Richard Stevens. TCP/IP Illustrated Volume 1, Addison-Wesley, 2005.

William Stallings, Computer Networking with Internet Protocols, Prentice-Hall,
2004.

vi) COURSE PLAN

Module Contents

No. of
hours

Introduction and Physical Layer: Introduction — Uses of computer
networks, Uses of computer networks, Network hardware, Network
software - Protocol hierarchies — Design issues for the layers —
Connection oriented versus connectionless service. Reference models
— The OSI reference model, The TCP/IP reference model, 9
Comparison of OSI and TCP/IP reference models.

Physical Layer — Transmission media overview — Twisted pair and
fiber optics. Performance indicators — Bandwidth, Throughput,
Latency, Bandwidth—Delay product.

1T

Data Link Layer: Data link layer - Data link layer design issues,
Error detection and correction, Sliding window protocols, Medium
Access Control (MAC) sublayer, Channel allocation problem,
Multiple access protocols — CSMA, Collision free protocols. 9
Ethernet — Switched Ethernet, fast Ethernet and gigabit Ethernet.
Wireless LANs - 802.11 — Architecture and protocol stack, Use of
Bridges, Repeaters, Hubs, Switches, Routers and Gateways.

111

Network Layer: Network layer design issues, Routing algorithms,
The Optimality Principle, Shortest path routing, Flooding, Distance
Vector Routing, Link State Routing, Routing for mobile hosts,
Congestion control algorithms — Approaches to congestion control 9
(Details not required).

Quality of Service (QoS) - Requirements, Techniques for achieving
good QoS — Traffic shaping, Packet scheduling.
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Network Layer in the Internet: Internet Protocol (IP) - IPv4
protocol, IP addresses, IPv6, Internet Control Protocols - Internet
Control Message Protocol (ICMP), Address Resolution Protocol
(ARP), Dynamic Host Configuration Protocol (DHCP), Open
Shortest Path First (OSPF) Protocol, Border Gateway Protocol
(BGP), Internet multicasting.

vV

Transport Layer and Application Layer: Transport service —
Services provided to the upper layers Transport service primitives.
User Datagram Protocol (UDP) — Introduction, Remote procedure
call

Transmission Control Protocol (TCP) — Introduction, TCP service
A% model, TCP protocol, TCP segment header, Connection 9
establishment & release

Application Layer —Domain Name System (DNS) — overview of
DNS name space and Name servers, Electronic mail — Architecture
and services- SMTP — IMAP - POP3, World Wide Web (WWW) -
Architectural overview, HTTP, File Transfer Protocol (FTP).

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. : 15 marks
Total : 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category P | Credit Introduction
DESIGN OF POWER
EETU43E ELECTRONIC SYSTEMS PEC 0 3 2020

i) PRE-REQUISITE: EE1U30G: Power Electronics.

ii) COURSE OVERVIEW: The course mainly deals with the design of various power
semiconductor switches, protection circuits and magnetic component for power electronic
circuits. Design and selection of appropriate passive components and filters for converters

is analysed in detail in this course.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

col Deisign gate drive circuits for various power semiconductor Apply
switches.

CO2 | Design protection circuits for various semiconductor devices. Apply

o3 S.elec.t appropriate passive components for power electronic Apply
circuits.

CO4 | Design the magnetic components for power electronic circuits. Apply

COS5 Design signal conditioning circuits and passive filters for Apply
converters.

iv) SYLLABUS

Gate drive requirements and gate/base drive design for SCRs, BJTs, MOSFETs, IGBTs,
Gate drive design using discrete components, use of ICs such as DS0026, TLP250Boot-
strap technique for gate drives using gate drive IC IR 2110.

Design of protection elements - Snubber circuits, Snubber design for step-down
converter, Short-circuit and over-current protection in IGBTSs, desaturation protection,
Thermal protection, cooling, design and selection of heat sinks.

Inductors, Capacitors, Design of filters, Resistors, Resistors for special purpose.
Magnetic materials and cores: amorphous, ferrite and iron cores-Inductor and
transformer design based on area-product approach. Magnetic characteristics and
selection based on loss performance and size. Thermal considerations, leakage
inductance.

Design of current transformers for power electronic applications, resistive shunts,
typical design based on hall-effect sensors, signal conditioning circuits. Minimizing
stray inductance in drive circuit, shielding and portioning of drive circuit.
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v) (a)
1)
2)

(b)

1y
2)
3)

4)
5)

6)
7)

8)

TEXT BOOKS

Mohan N., T. M. Undeland and W. P. Robbins., Power Electronics, Converters,
Applications & Design, Wiley-India, 2002.
L. Umanand, Power Electronics — Essentials & Applications, Wiley-India, 2009.

REFERENCES

V. Ramanarayanan, Course material on ‘Switched mode power conversion’ 2007.
Daniel W. Hart, Power Electronics, Tata McGraw-Hill Education, 2011.

Erickson, Robert W., and Maksimovic, Dragan, Fundamentals of Power Electronics,
1997.

Krein P. T., Elements of Power Electronics, Oxford University Press, 1998.

Joseph Vithayathil, Power Electronics: Principles and Applications, McGraw-Hill
College; International Edition, 1995.

Singh M. D. and K. B. Khanchandani, Power Electronics, Tata McGraw Hill, New
Delhi, 2008.

Muhammad H. Rashid, Power Electronics Circuits, Devices and Applications,
Pearson Education, 2014.

P.S. Bimbhra, Power Electronics, Khanna Publishers, New Delhi, 1990.

vi) COURSE PLAN

Module Contents

No. of
hours

Gate and base drive design: Gate drive requirements and gate/base
drive design for SCRs, BJTs, MOSFETs, IGBTs-Gate drive design
using discrete components - open collector, totem pole, non-isolated
and isolated- optocoupler, pulse transformer based, use of ICs such as 10
DS0026, TLP250- High side and low side switch driving using isolated
gate drivers. Boot-strap technique for gate drives using gate drive IC
IR 2110.

1T

Design of protection elements: Snubber circuits: Function and types
of Snubber circuits, design of turn -off and turn-on snubber. Snubber
design for step-down converter. Short-circuit and over-current 9
protection in IGBTs, desaturation protection. Thermal protection,
cooling, design and selection of heat sinks (natural cooling only).

111

Passive elements in Power electronics: Inductors: types of inductors
and transformer assembly-. Capacitors: types of capacitors used in
power electronic circuits, selection of capacitors, dc link capacitors in
inverters, filter capacitors in dc-dc and inverter circuits, equivalent
series resistance and equivalent series Inductance of capacitors and 9
their effects in converter operation. Design of filters - input and output
filters - typical filter design for single phase and three phase inverters
- LC filter - corner frequency selection - harmonic filtering
performance — design constraints. Resistors: power resistors, use in
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snubbers. Resistors for special purpose: high voltage resistors and
current shunts.

Magnetics design: Magnetic materials and cores: amorphous, ferrite
and iron cores-Inductor and transformer design based on area-product
approach. Magnetic characteristics and selection based on loss
performance and size, eddy current and hysteresis loss. Thermal
considerations, leakage inductance, comparison of sizes of transformer
and inductor, wire selection and skin effect.

10%

Measurements and signal conditioning: Design of current
transformers for power electronic applications, resistive shunts, hall-
effect based voltage and current sensors, typical design based on hall-
\% effect sensors, signal conditioning circuits - level shifters, anti-aliasing 8
filters. Minimizing stray inductance in drive circuit, shielding and
portioning of drive circuit, reduction of stray inductance in bus bar.
Introduction to Intelligent Power Module.

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks
CA Exams (2 numbers) : 25 marks
Assignment/Project/Case study etc. : 15 marks
Total : 50 marks

viii) MARK DISTRIBUTION

Total Marks CIE ESE ESE Duration

150 50 100 3 hours
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
EE1U43F HVDC & FACTS PEC 3 00 3 2020
i) PRE-REQUISITE: Nil.
ii) COURSE OVERVIEW: This course introduces HVDC concepts and analysis of HVDC
systems. It also provides a detailed study of FACTS devices.
iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

col Explain current source and voltage source converters for HVDC Understand
systems.
CO2 | Illustrate the control schemes for HVDC systems. Understand
CO3 | Explain the need for FACTS devices. Understand
CO4 | Classify reactive power compensators in power system. Understand
CO5 Inter.pre‘.[ series and shunt connected FACTS devices for power system Understand
applications.
iv) SYLLABUS

Introduction to HVDC System - Types of HVDC system, Current Source Converters
(CSC), Voltage Source Converters (VSC).

HVDC Controls- Functions of HVDC Controls - Current Margin Control Method -
Current Control at the Rectifier - Inverter Extinction Angle Control.

Introduction to FACTS - Needs and emergence of FACTS - Types of FACTS controllers

Shunt and Series Facts Devices (Principle of operation and schematic) - Static shunt
Compensator and STATCOM. Static Series compensator and switching converter type
Series Compensators.

UPFC AND IPFC- Unified Power Flow Controller (UPFC), Interline Power Flow
Controller (IPFC) (Principle of operation and schematic).

(a) TEXT BOOKS

1) Vijay K Sood, “HVDC and FACTS Controllers”, Springer, 2004
2) N.G. Hingorani and L.Gyugyi, “Understanding FACTS”, IEEE Press 2000.

(b) REFERENCES

1) Surajit Chattopadhyay, ‘Electric power quality’ — Springer, 2011.
2) Angelo Baggini (Ed.) Handbook of Power Quality, Wiley, 2008.
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vi) COURSE PLAN

No. of

Module Contents
hours

Introduction to HVDC System

Comparison of AC and DC Transmission - Types of HVDC system -
I Current Source Converters - Analysis without and with overlap period. 8
Voltage Source Converters (VSC) - VSC with AC current control and
VSC with AC voltage control.

HVDC Controls

Functions of HVDC Controls - Equivalent circuit for a two terminal
11 DC Link - Control Basics for a two terminal DC Link - Current Margin 9
Control Method - Current Control at the Rectifier - Inverter Extinction
Angle Control - Hierarchy of Controls.

Introduction to FACTS

Power flow in Power Systems — Voltage regulation and reactive power
flow control in Power Systems - Power flow control -Constraints of
111 maximum transmission line loading - Needs and emergence of FACTS 8
- Types of FACTS controllers-Advantages and disadvantages
Transmission line compensation- Uncompensated line -shunt
compensation - Series compensation -Phase angle control.

Shunt and Series Facts Devices

Static shunt Compensator - Objectives of shunt compensations -
Variable impedance type VAR Generators -TCR, TSR, TSC, FC-TCR
(Principle of operation and schematic) and -STATCOM (Principle of
v operation and schematic). Static Series compensator - Objectives of | 11
series compensations-Variable impedance type series compensators -
GCSC. TCSC, TSSC (Principle of operation and schematic) Switching
converter type Series Compensators-(SSSC) (Principle of operation
and schematic).

UPFC AND IPFC

Unified Power Flow Controller: Circuit Arrangement, Operation of
UPFC- Basic principle of P and Q control- independent real and
reactive power flow control — Applications.

Introduction to interline power flow controller (IPFC) (Principle of
operation and schematic).

Thyristor controlled Voltage and Phase angle Regulators (Principle of
operation and schematic).

Total hours 45

Passed in BoS Meetings held on 22/02/2023 Approved in AC Meetings held on 20/03/2023

119



Mar Baselios College of Engineering and Technology

Year 2020/Version 1.0

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
EE1U43G ADVANCED PEC 21110 3 2020

ELECTRONIC DESIGN

i) PRE-REQUISITE: EE1U20C: Analog Electronics, EE1U30B: Microprocessors and
Microcontrollers.

ii) COURSE OVERVIEW: This course makes a student capable to design a system that
senses a physical quantity, condition the sensed signal and digitally measure it.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

Co1 E).;pla.un t.he ’.frequencyf response characteristics of op-amps along Understand
with its circuit properties.

o2 Develop advancediop-amp circuits v&{hch} serve as building blocks Apply
to more complex digital and analog circuits.

CO3 | Choose active filters as per situational and system demands. Apply

CO4 | Develop sensor circuits for physical quantity measurements. Apply

CO5 Analy.se the performance of m%crocontroller interfacing with analog Analyse
domain for real world applications.

iv) SYLLABUS

Op-amp Frequency response - compensating networks, non-compensated Op-Amps,
High-frequency Op-amp equivalent circuit, open loop voltage gains as a function of
frequency, closed loop frequency response.

Advanced Op-amp applications, voltage-to-current converters, current-to-voltage
converters, voltage-to-frequency and frequency-to-voltage converters, Sample and hold
circuit, performance characteristics, Phase Locked Loop (PLL).

Filters, Realisation of Active filters - Transfer function synthesis, Introduction to VCVS
filters, First order low pass Butterworth filter design and frequency scaling, second order
low pass Butterworth filter design.
IC Sensors, MEMS.

ADC, DAC and sensor interfacing to a typical Microcontroller, ADC programming /
interfacing in Atmega 32.

v) (a) TEXT BOOKS

1) L.K.Maheswari, M.M.S Anand, “Analog Electronics”, Prentice Hall India Learning
Private Limited, 2005.
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2)

(b)
1)

2)
3)
4)

5)

Muhammad Ali Mazidi, Sarmad Naimi, Sepehr Naimi, “The AVR Microcontroller
and Embedded Systems: Using Assembly and C”, Pearson Education India, 1%
Edition, 2013.

REFERENCES
Ramakant A Gayakwad, “Op-amps and Linear Integrated Circuits”, Pearson

Education; 4™ Edition, 2015

D Roy Choudhury, “Linear Integrated Circuits”, New Age International Publishers;
5™ Edition, 2018

Sergio Franco, “Design with operational amplifier and analog circuits” 3™ Edition,
McGraw Hill, 2001

Elliot Williams, “Make: AVR Programming-Learning to write software for
hardware”, 1% Edition, Shroff/Maker Media, 2014.

Data sheets and application notes of relevant ICs mentioned in the syllabus.

vi) COURSE PLAN

Module Contents

No. of
hours

Op-amp Frequency response-compensating networks, frequency
response of internally compensated Op-Amps, frequency response of
non-compensated Op-Amps, High-frequency Op-amp equivalent
circuit, open loop voltage gains as a function of frequency, closed loop
frequency response, circuit stability, slew rate, slew rate equation,
effect of slew rate.

II

Advanced Op-amp applications-Precision rectifier, peak detector
and log-converter, antilog amplifier, current mirror, voltage-to-current
and current-to-voltage converters, voltage-to-frequency and
frequency-to-voltage converters, Sample and hold circuit- Basic
Circuits, practical sample and hold circuits, performance
characteristics.

Phase Locked Loop (PLL)- Operating principles, block diagrams,
monolithic PLL, IC 565 PLL applications.

111

Filters -Introduction to basic theory of filters: Filter responses - Active
vs passive filters, Low pass, Band-pass, high-pass, band-stop filters
and their characteristics - first order vs higher order filters - Realisation
of Active filters - Transfer function synthesis, Introduction to VCVS 10
filters - Sallen Key based (VCVS) filters - Butterworth filters- First
order low pass butterworth filter design and frequency scaling, second
order low pass butterworth filter design.

10%

IC Sensors- IC sensors for different energy forms, thermal energy
sensors, mechanical energy sensors, radiant energy sensors, magnetic
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energy sensors, chemical energy sensors. MEMS-typical IC sensors,
temperature energy sensors- LM35 and ADS590, pressure sensors-
MPX2010, accelerometer-ADXIL.202E, ultrasonic sensor-873P,
infrared thermometer modules-MLX90601 family, Hall -effect
direction detection sensor - A3422xka.

ADC, DAC and sensor interfacing to a typical Microcontroller-
Review of ADC and DAC characteristics-resolution, conversion time,
parallel versus serial ADC with ADC0848 and MAX1112 examples,
sampling requirements, ADC programming / interfacing in Atmega
32, interfacing temperature sensor LM35 with Atmega32, DAC 0808

Year 2020/Version 1.0

interfacing with Atmega 32.

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks
CA Exams (2 numbers) : 25 marks
Assignment/Project/Case study etc. : 15 marks
Total : 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours

Passed in BoS Meetings held on 22/02/2023
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
ELECTRIC AND
EE1U44A HYBRID VEHICLES PEC 31010 3 2020
i) PRE-REQUISITE: EEI1U20E: DC Machines and Transformers, EE1U30G: Power
Electronics, EE1U30C: Synchronous and Induction machines.
ii) COURSE OVERVIEW: The main goal of this course is to expose the students to the

fundamental concepts and trends in electric, hybrid and autonomous vehicles and it also
discusses how to choose proper energy storage devices for vehicle applications. It gives an
insight into the electric machines used and its control for application of electric vehicles.
It also intends to deliver various charging systems and various communication protocols.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

Col Explalhn the basic concepts .of Conventional, Electric, Hybrid Understand
Electric and Autonomous Vehicles.

CcO2 C(?mpar§ various COl’lﬁgL.lI'atI.OI’lS of Electric and Hybrid Electric Understand
drive trains based on application

CO3 | Explain the propulsion unit for electric and hybrid vehicles. Understand

Co4 Choose various energy storage devices based on their performance Appl
requirements for EV application and explain EV charging systems. PPYY
Select drive systems and various communication protocols for

CO5 Electric Vehicles. Apply

iv) SYLLABUS

Conventional Vehicles, Basics of vehicle performance, Basic Architecture of hybrid
traction, Power flow control.

Electric Propulsion unit, Configuration and control of DC motor drives, Induction Motor
drives, PM and SRM motor drives.

Energy Storage Requirements in Hybrid and Electric Vehicles, Battery, fuel cell,
flywheel and supercapacitor-based energy storage.

Design of electric and hybrid electric vehicle, sizing of components.

Communication Systems, Energy Management Strategies, EV charging technologies
and policies.

v) (a) TEXT BOOKS

1) Igbal Husain: Electric and Hybrid vehicles: Design Fundamentals, CRC press, 3™
Edition 2003.
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2) Ehsani M., Modern Electric, Hybrid Electric and Fuel Cell Vehicles: Fundamentals,
Theory and Design, CRC Press, 2005.

3) Gianfran C O Pistoia, Electric and Hybrid Vehicles: Power Sources, Models,
Sustainability, Infrastructure and the Market, Elsevier,2010.

4) Chan C. C. and Chau K. T., Modern Electric Vehicle Technology, OXFORD
University Press, 2001.

(b) REFERENCES

1) James Larminie, John Lowry, Electric Vehicle Technology Explained, 2nd Edition
Wiley 2003.

2) Fuhs A. E., Hybrid Vehicles and the Future of Personal Transportation, CRC Press,
2009.

3) Chris Mi, Abul Masrur M., Hybrid Electric Vehicles: Principles and Applications with
Practical Perspectives, 2" Edition, John Wiley & Sons Ltd,2017.

4) Sheldon S. Williamson, Energy Management Strategies for Electric and Plug-in
Hybrid Electric Vehicles, Springer, 2013.

(c) ONLINE RESOURCES

1) NPTEL courses/Materials (IITG, IITM, IITD) — Electric and Hybrid vehicles

https://nptel.ac.in/courses/108/103/108103009/ (IIT Guwahati)
https://nptel.ac.in/courses/108/102/108102121/ (IIT Delhi)
https://nptel.ac.in/courses/108/106/108106170/ (IIT Madras)

2) FOC Control - video lecture by Texas Instruments
https://training.ti.com/kr/field-oriented-control-permanent-magnet-motors

3) Sensored and sensorless FOC control of PMSM motors — Application notes (TI,
MATLAB)
https://www.ti.com/lit/an/sprabz0/sprabz0.pdf?ts=1620018267996&ref url=https%2
53A%252F%252Fwww.google.com%252F
https://in.mathworks.com/help/physmod/sps/ref/pmsmfieldorientedcontrol.html

4) Electric Vehicle Conductive AC Charging System
https://dhi.nic.in/writereaddata/UploadFile/REPORT%200F%20COMMITTEE6364
69551875975520.pdf
Electric Vehicle Conductive AC Charging System
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vi) COURSE PLAN

No. of

Module Contents
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.
Conventional Vehicles: Basics of vehicle performance, vehicle power
source characterization, transmission characteristics, mathematical
models to describe vehicle performance.

Autonomous Vehicles: Levels of automation, significance & effects
of automation in vehicles

Hybrid Electric Drive-trains: Basic concept of hybrid traction,
introduction to various hybrid drive-train topologies, power flow
control in hybrid drive-train topologies, fuel efficiency analysis.
Electric Drive-trains: Basic concept of electric traction, introduction
to various electric drive-train topologies, power flow control in electric
drive-train topologies, fuel efficiency analysis.

II

Electric Propulsion unit: Introduction to electric components used in
hybrid and electric vehicles

DC Drives: Review of Separately excited DC Motor control — Speed
and torque equations - Independent control of orthogonal flux and
torque - Closed loop control of speed and torque (block diagram only)
PMSM Drives: PMSM motor basics — Independent control of
orthogonal flux and torque (concept only)- Field Oriented Control
(FOC) — Sensored and sensorless control (block diagram only)

111 10

Energy Storage: Introduction to energy storage requirements in
Hybrid and Electric Vehicles- Battery based energy storage systems,
Battery Management System, Types of battery- Fuel Cell based energy
storage systems- Supercapacitors-Hybridization of different energy
storage devices

v Overview of Electric Vehicle Battery Chargers - On-board chargers, 10
Electric Vehicle Supply Equipment (EVSE) - Grid to EVSE to On-
board chargers to battery pack power flow block schematic diagrams.
Types of charging stations - AC Level 1 & 2, DC - Level 3 -V2G
concept-Types of Connectors - CHAdeMO, CCS Typel and 2, GB/T
- PIN diagrams and differences

Sizing the drive system: Matching the electric machine and the
internal combustion engine (ICE), Sizing the propulsion motor, sizing
the power electronics

\% Vehicle Communication protocols: Need & requirements - 7
Functions of Control Pilot (CP) and Proximity Pilot (PP) pins,
Communication Protocols - CAN, LIN, FLEXRAY (Basics only)-
Power line communication (PLC) in EV

Total hours 45
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vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
EE1U44B | INTERNET OF THINGS PEC 3101(0 3 2020

i) PRE-REQUISITE: EE1U30B: Microprocessors and Microcontrollers.

ii) COURSE OVERVIEW: The goal of this course is to introduce students to the different
architectures used for connected smart devices. This course will enable students to
program embedded devices used in different levels of IoT application. It also aims to
expose students to design and develop Internet of Things based solution.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:
CO1 | Explain the role of computer networks in IoT. Understand
CO2 | Classify the different communication standards for [oT applications. | Understand
CO3 Relate suitable sensors to get the data from the “things™ and upload Understand

to cloud

CO4 | Develop programs for IoT devices using micropython language. Apply
COS5 | Develop an IoT based solution for the problem at hand. Apply

iv) SYLLABUS

Physical Design of 10T, Logical design of IoT, Design Challenges.

Internet Protocols and standards, IP addressing, Physical layer components, Sizing of
networks.

IoT and M2M Communications, Big Data Analytics.

Sensor technologies for 10T, data acquisition using embedded devices, data logging to

cloud

services-protocols and programming.

Embedded devices for IoT: Sensor interfacing and data acquisition using target boards
like Raspberry Pi 4B, ARM EMBED, ESP32, Arduino boards.

IoT Applications.
v) (a) TEXT BOOKS

1) Simone Cirani, Internet of things: Architecture, protocols and standards, Wiley, 2019.

2) Charles Bell, MicroPython for the Internet of Things: A Beginner’s Guide to
programming with Python on Microcontrollers, Apress, 2017.

3) B.K Thripathy, J Anuradha, Internet of things (IoT) - technologies, applications,

C

hallenges and solutions, CRC press, 2018.

4) Raj Kamal, Internet of Things: Architecture and Design Principles, McGraw Hill
(India) Private Limited, 2017.
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5)

(b)
1)

2)

3)

4)
5)

Peter Waher, Mastering Internet of Things: Design and create your own IoT
applications using Raspberry Pi 3, 1% Edition, Packt Publishing, 2018.

REFERENCES

Qusay F. Hassan, Internet of Things A to Z: Technologies and applications, IEEE
press, 2018

Gary Smart, Practical Python Programming for IoT: Build advanced IoT projects
using Raspberry Pi 4, MQTT, RESTful APIs, Web Sockets, and Python 3, Packt
Publishing Ltd, 2020

Gaston C. Hillar, MQTT Essentials - A Lightweight IoT Protocol, Packt Publishing
Ltd, 2017.

Alasdair Gilchrist, Industry 4.0 The Industrial Internet of Things, Apress, 2016.

David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Robert Barton, Jerome Henry,
IoT Fundamentals: Networking Technologies, Protocols, and Use Cases for the
Internet of Things, First Edition, Cis CO Press, 2017.

vi) COURSE PLAN

Module Contents

No. of
hours

Introduction: Definition and Characteristics of IoT, Physical Design
of IoT: Things in 10T, IoT Protocols, Logical Design of IoT: loT
Functional Blocks, IoT Communication Models, IoT Communication
APIs, IoT Enabling Technologies. Design challenges — power
consumption and security issues. 8
Computer networks: Internet-protocols and standards-OSI model-
TCP/IP protocol suite. IP addressing — [Pv4 and IPv6, Physical layer
components- Switch, Router, Access point, station, Server, Client,
Port, Gateway. Sizing of network- LAN, MAN, WAN

II

IoT and M2M Communications: Introduction, M2M, M2M
applications, Differences between M2M and [oT, M2M standards-
Bluetooth-LE, Zigbee, NFC, Wifi and LoRaWAN. Data logging and 8
cloud services- CoAP, MQTT and JSON. Big data analytics
(concepts only)

111

Sensor technologies for IoT- Wireless sensor network. Voltage,
Current, Speed, Temperature and humidity sensors and data
acquisition using embedded devices- block diagram. Data logging to
cloud services- protocols and programming.

IV

Embedded devices for IoT. Introduction to Python programming
and embedded programming using micropython. Sensor interfacing
and data acquisition using target boards like Raspberry Pi 4B, ARM
EMBED, ESP32, Arduino boards. Programming examples for data

10
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logging to cloud using micropython. (Assignments on hardware
implementation using these or similar boards may be given.)

IoT applications: Energy management and smart grid applications.
IoT based home automation, Smart metering for electricity
\% consumers. [oT based weather stations, Agriculture- smart farming, 10
Automobile IoT- Electric vehicles-platform and software, Industrial
IoT.

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks

CA Exams (2 numbers) : 25 marks

Assignment/Project/Case study etc. : 15 marks

Total : 50 marks
viii) MARK DISTRIBUTION

Total Marks CIE ESE ESE Duration
150 50 100 3 hours
Passed in BoS Meetings held on 22/02/2023 Approved in AC Meetings held on 20/03/2023
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
ENERGY STORAGE
EE1U44C SYSTEMS PEC 31010 3 2020

i) PRE-REQUISITE: Nil.

ii) COURSE OVERVIEW: This course is to expose the students to the fundamental
concepts of energy storage systems used in different applications.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

CO1 | Interpret the role of energy storage in power systems. Understand

CO2 Clas'sffy' thermal, kinetic and potential storage technologies and their Understand
applications.

CO3 Compare Electrgchemlcal, Electrostatic and Electromagnetic Understand
storage technologies.

CO4 | Apply energy storage technology in renewable energy integration. Apply

COS5 | Enumerate energy storage technology applications for smart grids. | Understand

iv) SYLLABUS

Introduction to energy storage in power systems- General considerations

Overview on Energy storage technologies - Thermal energy, Potential energy: Pumped
hydro-Compressed Air, Kinetic energy: Mechanical- Flywheel, Power to Gas

Overview on Energy storage technologies- Batteries- Parameters, Fuel cells, Electrostatic
energy Electromagnetic energy, Comparative analysis, Environmental impacts.

Energy storage and renewable power sources- Wave - Wind — Tidal — Hydroelectric - Solar
thermal technologies and Photovoltaics, Storage role in isolated and integrated power
systems with renewable power sources.

Energy storage Applications - Smart grid, Smart house, Mobile storage system- Electric
vehicles — Grid to Vehicle (G2V)-Vehicle to Grid (V2G), Battery SCADA, Hybrid energy
storage systems.

v) (a) TEXT BOOKS
1) Osaka T., Datta M., “Energy Storage Systems in Electronics-New Trends in
Electrochemical Technology”, CRC Press 2000.
2) Rand D.A.J., Moseley P.T., Garche J. and Parker C.D., “Valve regulated Lead—Acid
Batteries”, Elesevier 2004.
(b) REFERENCES

1) Broussely M. and Pistoia G., “Industrial Applications of Batteries from Cars to
Aerospace and Energy Storage”, Elsevier, 2007
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2) Nazri G. A. and Pistoia G., “Lithium Batteries — Science and Technology”, Kluwer
Academic Publishers, 2004

3) Larminie J., Dicks A. and Wiley-Blackwell, “Fuel Cell Systems Explained”, 2
Edition, Wiley Publications, 2013.

vi) COURSE PLAN

No. of

Module Contents
hours

Introduction to energy storage in power systems: Energy storage
systems overview - Scope of energy storage, needs and opportunities
in energy storage, comparison of storages and applications, Energy
| storage in the power and transportation sectors. Importance of energy 9
storage systems in electric vehicles, Current electric vehicle market.
Need and role of energy storage systems in power systems, General
considerations, Energy and power balance in a storage unit.

Overview on Energy storage technologies: Thermal energy: General
considerations - Storage media- Containment- Thermal energy storage
II in a power plant, Potential energy: Pumped Hydro-Compressed Air, 9
Kinetic energy: Mechanical - Flywheel, Power to Gas - Hydrogen -
Synthetic methane

Overview on Energy storage technologies: Electrochemical energy
-Batteries- Battery parameters: C-rating -SoC- DoD- Specific Energy-
Specific power (numerical examples), Fuel cells, Electrostatic energy
(Super Capacitors), Electromagnetic energy (Super conducting
Magnetic Energy Storage), Comparative analysis, Environmental
impacts of different technologies.

111

Energy storage and renewable power sources: Types of renewable
energy sources: Wave - Wind — Tidal — Hydroelectric - Solar thermal
v technologies and Photovoltaics, Storage role in isolated power systems 9
with renewable power sources, Storage role in an integrated power
system with grid-connected renewable power sources.

Energy storage Applications: Smart grid, Smart microgrid, Smart
house, Mobile storage system: Electric vehicles — Grid to Vehicle
(G2V)-Vehicle to Grid (V2G), Management and control hierarchy of
\% storage systems - Aggregating energy storage systems and distributed 9
generation (Virtual Power Plant Energy Management with storage
systems), Battery SCADA, Hybrid energy storage systems:
configurations and applications.

Total hours 45
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vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
ROBUST AND
EE1U44D ADAPTIVE CONTROL PEC 2111]0 3 2020

i) PRE-REQUISITE: EEIU30E: Linear Control Systems and EEI1U40A: Advanced
Control Systems.

ii) COURSE OVERVIEW: This course provides a mathematical introduction to the field of
robust and adaptive control. The concepts in this course are considered advanced in the
field of modern control theory.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

COol1 Deve.IOp the norms of transfer functions and transfer function Apply
matrices.

Cco2 Inter.p.ret the robustness of the control system using Robust Understand
Stability and Robust Performance measures.

CO3 | Explain the synthesis of stabilizing controllers in H> and He. Understand

CO4 | Construct sliding mode controllers for a system. Apply

COS5 | Construct adaptive controllers for a system. Apply

iv) SYLLABUS

Introduction to robust control, Computing of H2 and Hinf norms (transfer function and
transfer matrices), Computing of L2 and Linf Norms, singular value decomposition.
Proper systems, Controllability and Observability Grammians, Concept of Minimal
Realisation, Stabilizability and Detectability, Packed form notation.

Single degree and two degree of freedom Robust Control Systems - System Sensitivity,
Sensitivity and Complementary Sensitivity peak selection, Well-Posedness of Feedback
Loop, Internal Stability. Model Uncertainty, linear fractional transformation. Nominal
Performance, Nominal Stability, Robust Performance and Robust Stability.
Introduction to Regulator problem, Standard LQR and LQG problem, Introduction to
H2 control, Hinf control, mu Synthesis.

Introduction to Variable Structure Systems (VSS), Introduction to sliding mode control,
Design of sliding mode controllers using pole placement, LQR method.

Adaptive Control, effects of process variation, Real Time Parameter Estimation, Self
Tuning Regulators, Model Reference Adaptive systems (MRAS).
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v) (a) TEXT BOOKS

1) Sigurd Skogestad and Ian Postewaite, “Muti-variable Feedback Design” 2" Edition,
John Wiley, 2005.

2) Kemin Zhou and Doyle J.C, “Essentials of Robust Control”, Prentice-Hall, 1998.

3) C Edwards and Sarah Spurgeon, “Sliding Mode Control: Theory and Applications”,
Taylor and Francis,1998.

4) K. J. Astrom and B. Wittenmark, “Adaptive Control”, 2" Edition, Addison-Wesley,
1995.

(b) REFERENCES

1) P C Chandrasekharan, “Robust Control of Linear Dynamical Systems”, Academic
Press, 1996.

2) Richard C. Dorf, Robert H. Bishop, “Modern Control Systems”, Pearson Education,
2008.

3) S. Sastry and M. Bodson, “Adaptive Control”, Prentice-Hall, 1989.

4) John C. Doyle, Bruce A. Francis, Allen R. Tannenbaum, “Feedback Control Theory”,
Macmillan Pub. Co, 1992.

vi) COURSE PLAN

No. of

Module Contents
hours

Introduction to robust control- Vector space, linear subspaces, Norm
and inner product of real vectors and matrix, Hilbert Spaces, H> and
Hinr Spaces - Computing of Hz and Hinr norms (transfer function and
I transfer matrices), Computing of L» and Linr Norms, singular value 9
decomposition. Proper systems, Controllability and Observability
Grammians, Concept of Minimal Realisation, Stabilizability and
Detectability, Packed form notation- various configurations.

Single degree and two degree of freedom Robust Control Systems -
System Sensitivity, Relation between Sensitivity and disturbance
inputs in a feedback system, Sensitivity and Complementary
Sensitivity function. Sensitivity and Complementary Sensitivity peak
selection- its relation to gain and phase margin - Weighted Sensitivity
II and weighted complementary sensitivity. Well-Posedness of Feedback 9
Loop, Internal Stability. Model Uncertainty - Classification of
uncertainties -parametric, structured and unstructured-m-delta
configuration- linear fractional transformation-examples. Nominal
Performance, Nominal Stability, Robust Performance and Robust
Stability-Small Gain Theorem, Concept of loop shaping.

Introduction to Regulator problem, Standard LQR and LQG problem,
111 control-Lack of Robustness, Introduction to H2 control, Hinf control, 9
mu Synthesis.
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Introduction to Variable Structure Systems (VSS) - examples,
Introduction to sliding mode control- -sliding surface- examples of
dynamical systems with sliding modes, reaching laws-reachability
condition, Invariance conditions- chattering - equivalent control,
Design of sliding mode controllers using pole placement, LQR
method.

v

Adaptive Control, effects of process variation - Adaptive Schemes -
Adaptive Control problem - Applications — Real Time Parameter
Estimation: Introduction - Regression Models - Recursive Least
Squares, Self Tuning Regulators introduction, pole placement design,
Model Reference Adaptive systems (MRAS) - the need for MRAS,
MIT rule, MRAS for first order system.

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. : 15 marks
Total : 50 marks

viii) MARK DISTRIBUTION

Total Marks CIE ESE ESE Duration
150 50 100 3 hours
Passed in BoS Meetings held on 22/02/2023 Approved in AC Meetings held on 20/03/2023
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
EE1U44E | SOLAR PV SYSTEMS PEC 21110 3 2020

i) PRE-REQUISITE: Nil.

ii) COURSE OVERVIEW: This course introduces solar PV system and its grid integration
aspects. It also gives insight to basic knowhow for the implementation of Solar PV system
utilizing modern simulation software.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

CO1 | Describe the basics of solar energy conversion systems. Understand

CO2 | Design a standalone PV system. Apply

CO3 | Demonstrate the operation of a grid interactive PV system and its | Understand
protection against islanding.

CO4 | Utilize life cycle cost analysis in the planning of Solar PV System. Apply

iv) SYLLABUS

Source of Solar Energy Solar Constant - Solar Radiation on a Horizontal Surface - Solar
Radiation on an Inclined Surface - T Monthly Average Daily Solar Radiation on Inclined
Surfaces.

Solar Thermal System - Solar thermal collectors, Solar concentrators - Solar heating system,
Air conditioning and Refrigeration system, Pumping system, solar cooker, Solar Furnace, Solar
Greenhouse -Design of solar water heater.

Solar PV Systems - Solar Cell (Photovoltaic) Materials - Photovoltaic (PV) Module and PV
Array, Packing Factor of the PV Module - Effect of shadowing - MPPT Techniques - MPPT
using buck-boost converter.

Solar PV Systems Design, Design of Standalone System with Battery and AC or DC Load. A
Grid Interactive PV System Overview of IEEE - 2018 Standard for Interconnecting Distributed
Resources with Electric Power Systems.

Protection Against Islanding and Reverse Power Flow — AC Modules Design of EMI Filters.
Overcurrent protection of solar PV power system, Life cycle costing, Growth models.
Introduction to simulation software for solar PV system design.

v) (a) TEXT BOOKS

1) D.P. Kothari, M Jamil, “Grid Integration of Solar Photovoltaic Systems”, CRC Press
2018

2) Chetan Singh Solanki, “Solar Photovoltaics: Fundamentals, Technologies and
Applications”, 3" Edition, PHI.
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3) G.N. Tiwari: “Solar Energy: Fundamentals, Design, Modelling and Applications”,
Narosa Publishers ,2002.

4) A.A.M. Saigh (Ed), “Solar Energy Engineering”, Academic Press, 1977.
(b) REFERENCES

1) Masters, Gilbert M., “Renewable and Efficient Electric Power Systems”, John Wiley
& Sons, Inc., Hoboken, New Jersey, 2004.

2) A. Duffie and W.A. Beckman, “Solar Energy Thermal Processes”, J. Wiley, 1994.

3) Thomas E. Kissell, David M. Buchla, Thomas L. Floyd, “Renewable Energy
Systems”, Pearson, 2017.

4) G. N. Tiwari, Arvind Tiwari, Shyam, “Handbook of Solar Energy: Theory, Analysis
and Applications”, Springer, 2016.

5) F.Kreith and J.F. Kreider, “Principles of Solar Engineering”, McGraw Hill, 1978.

6) Khan B. H., “Non-Conventional Energy Resources”, Tata McGraw Hill, 2009.

7) D.P.Kothari, K.C. Singal, Rakesh Ranjan, “Renewable Energy Sources and Emerging
Technologies”, Prentice Hall of India, New Delhi, 2009.

8) Rao S. and B. B. Parulekar, “Energy Technology”, Khanna Publishers, 1999.

9) Sab S. L., “Renewable and Novel Energy Sources”, MI. Publications, 1995.

10) Sawhney G. S., “Non-Conventional Energy Resources”, PHI Learning, 2012.

11) Abbasi S. A. and N. Abbasi, “Renewable Energy Sources and their Environmental
Impact”, Prentice Hall of India, 2001.

12) Boyle G. (ed.), “Renewable Energy: Power for Sustainable Future”, Oxford
University Press, 1996.

13) Johansson T. B., H. Kelly, A. K. N. Reddy and R. H. Williams, “Renewable Energy
—Sources for Fuel and Electricity”, Earth scan Publications, London, 1993.

14) Tara Chandra Kandpal, Hari Prakash Garg, “Financial evaluation of Renewable
Energy Technologies”, Mac Millam India Limited, 2003.

15) "IEEE Application Guide for IEEE Std 1547(TM), IEEE Standard for Interconnecting
Distributed Resources with Electric Power Systems," in IEEE Std 1547.2-2008, vol.,
no., pp.1-217, 15 April 2009, doi: 10.1109/IEEESTD.2008.4816078.

vi) COURSE PLAN

Module Contents

No. of
hours

Introduction - Basic Concept of Energy -Source of Solar Energy -
Formation of the Atmosphere - Solar Spectrum. Solar Constant - Air
Mass - Solar Time - Sun—Earth Angles - Solar Radiation - Instruments
to Measure Solar Radiation-Pyrheliometer — Pyranometer - Sunshine
Recorder - Solar Radiation on a Horizontal Surface - Extra-terrestrial
Region - Terrestrial Region - Solar Radiation on an Inclined Surface -
Conversion Factors - Total Solar Radiation on an Inclined/Tilted
Surface -Monthly Average Daily Solar Radiation on Inclined Surfaces
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Solar Thermal system - Principle of Conversion of Solar Radiation into
Heat, — Solar thermal collectors — General description and
characteristics — Flat plate collectors — Heat transfer processes — Solar
concentrators (parabolic trough, parabolic dish, Central Tower
Collector) — performance evaluation. Applications - Solar heating
system, Air conditioning and Refrigeration system, Pumping system,
solar cooker, Solar Furnace, Solar Greenhouse -Design of solar water
heater.

11

Solar PV Systems-Introduction - Fundamentals of Semiconductor and
Solar Cells - Photovoltaic Effect - Solar Cell (Photovoltaic) Materials
- Basic Parameters of the Solar Cell -Generation of Solar Cell
(Photovoltaic) Materials-.Photovoltaic (PV) Module and PV Array —
Single - Crystal Solar Cell Module, Thin-Film PV Modules, III — V
I Single Junction and Multifunction PV Modules - Emerging and New 9
PV Systems - Packing Factor of the PV Module - Efficiency of the PV
Module - Energy Balance Equations for PV Modules -Series and
Parallel Combination of PV Modules.- Effect of shadowing-MPPT
Techniques - P&O, incremental conductance method-Maximum
Power Point Tracker (MPPT) using buck-boost converter.

Solar PV Systems — stand-alone and grid connected -Design steps for
a Stand-Alone system — Storage batteries and Ultra capacitors. Design
PV powered DC fan and pump without battery - Design of Standalone
System with Battery and AC or DC Load.

A Grid Interactive PV System - Phase, Frequency Matching and
Voltage Consideration — Operation of a Grid Interactive Inverter —Grid
Forming, Grid tracking, Concepts of Hybrid inverter technologies and
power quality issues,

Overview of IEEE - 2018 Standard for Interconnecting Distributed
Resources with Electric Power Systems.

IV

Protection Against Islanding and Reverse Power Flow — AC Modules
Design of EMI Filters. Overcurrent protection of solar PV power
system, Selective fuse links for PV String protection, PV fuse selection
\% flow chart, Fuse rating for PV Applications. 9
Life cycle costing, Growth models, Annual payment and present worth
factor, payback period, LCC with examples. Introduction to simulation
software for solar PV system design.

Total hours 45
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vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance 10 marks
CA Exams (2 numbers) 25 marks
Assignment/Project/Case study etc. 15 marks
Total 50 marks
viii) MARK DISTRIBUTION
Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L T P | Credit Introduction
INDUSTRIAL
EE1U44F | INSTRUMENTATION PEC 3 0 0 3 2020
AND AUTOMATION
i) PRE-REQUISITE: EE1U20C: Analog Electronics, EE1U20F: Digital Electronics,

EE1U30E: Linear Control Systems.

COURSE OVERVIEW: This course introduces basic terms and techniques applicable to
instrumentation and various automation activities related to the industry and power sector.
It also provides a basic idea of the recent developments in communication techniques and
process control in industrial automation.

iili) COURSE OUTCOMES

After the completion of the course, the student will be able to:

COl1 | Identify the sensors/transducers suitable for industrial applications. Apply

Model the signal conditioning circuits for industrial

co2 instrumentation and automation. Apply

O3 Explain the; concepts of dat'a transmission and virtual Understand
instrumentation related to automation.

Cco4 Develop the logic for the process control applications using PLC Apply

programming.

COS5 | Explain the fundamental concepts of DCS and SCADA systems. Understand

iv) SYLLABUS

Introduction to Process Control, Sensor time response, Transducers, Applications of
Transducers, Phase measurement - Analog and digital.

Signal conditioning circuits and Final control, Noise problem in instrumentation and its
minimization. Final control operation - signal conversion - actuators- control elements.
Data transmission and Virtual instrumentation system, Process control Network, Virtual
instrumentation system, concepts of graphical programming.

Programmable logic controllers (PLC) — Organization - Hardware details - Standards
Programming aspects - Ladder programming - the concept of latching, Introduction to
Timer/Counters.

SCADA and DCS systems, Human-Machine Interface (HMI), Remote Terminal Unit
(RTU) and Supervisory Stations, Protocols - IEC 60870-5-101 and DNP3, DCS.

v) (a) TEXT BOOKS

1) Curtis D Johnson, “Process Control Instrumentation Technology”, PHI Learning Pvt
Ltd New Delhi, 1997.
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2) Doeblin E.O, “Measurement Systems: Application and Design”, 4™ Edition, McGraw
Hill, Newyork, 1992.

3) DVS. Murty, “Transducers and Instrumentation”, 2" Edition, PHI Learning Pvt Ltd
New Delhi, 2013.

4) Jovitha Jerome, “Virtual instrumentation using LabVIEW™, Prentice Hall of India,
2010.

5) William Bolton, “Programmable Logic Controllers”, 5 Edition, ELSEVIER INDIA
Pvt Ltd New Delhi, 2011.

6) Stuart A. Boyer, "SCADA: Supervisory Control and Data Acquisition", Fourth Edition,
International Society of Automation, 2010.

(b) REFERENCES

1) G.K.McMillan, “Process/Industrial Instrument and control and hand book”, McGraw
Hill, New York,1999.

2) Michael P. Lucas, “Distributed Control system”, Van Nastrant Reinhold Company,
New York.

3) Patranabis, D., “Principles of Industrial Instrumentation”, 2"¢ Edition, Tata McGraw
Hill Publishing Co. Ltd. New Delhi.

4) Robert B. Northrop, “Introduction to instrumentation and measurements”, CRC,
Taylor and Francis, 2005.

vi) COURSE PLAN

No. of

Module Contents
hours

Sensors and Transducers-Introduction to Process Control - block
diagram of the process control loop, definition of elements. Sensor
time response - first and second-order responses. Transducers-
Characteristics and Choice of the transducer. Applications of
I Transducers-  Displacement measurement using Resistance 9
Potentiometer- Capacitive differential pressure measurement, Flow
measurement using Hot wire anemometer, speed measurement-
Variable reluctance tachometers, Phase measurement- Analog and
digital.

Signal conditioning circuits and Final control - Electronic
amplifiers - Differential Amplifier, Instrumentation Amplifiers,
Precision rectifiers, Log amplifiers, Carrier Amplifiers, Lock-In
Amplifiers, Isolation Amplifiers, Charge amplifiers, Phase-sensitive

11 : . ) ) e 9
detectors. Noise problem in instrumentation and its minimization.
Final control operation - signal conversion - actuators - control
elements. Actuators- Electrical, Pneumatic, Hydraulic, Control
elements — mechanical, electrical, fluid valves.
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Data transmission and Virtual instrumentation system- Cable
transmission of analog and digital data, Fiber optic data transmission,
Pneumatic transmission. Process control Network- Functions- General
111 characteristics- Fieldbus and Profibus, radio-wireless communication, 9
WLAN architecture. Virtual instrumentation system: The architecture
of virtual instruments — Virtual instruments and traditional instruments
— concepts of graphical programming.

Programmable logic controllers (PLC)- Introduction to Sequence
Control, Programmable logic controllers (PLC)- Organization-
Hardware details- I/O- Power supply - CPU- Standards Programming
aspects- Ladder programming- realization of AND, OR logic, the
concept of latching, Introduction to Timer/Counters, Exercises based
on Timers and Counters.

1A%

SCADA and DCS systems-SCADA: Introduction, SCADA
Architecture, Common System Components, Supervision and Control,
\% Human-Machine Interface (HMI), Remote Terminal Unit (RTU) and 9
Supervisory Stations, Protocols-IEC 60870-5-101 and DNP3.DCS:
Introduction, DCS Architecture, Control modes.

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks

CA Exams (2 numbers) : 25 marks

Assignment/Project/Case study etc. : 15 marks

Total : 50 marks
viii) MARK DISTRIBUTION

Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
BIG DATA
EE1U44G ANALYTICS PEC 31010 3 2020

i) PRE-REQUISITE: Nil.

ii) COURSE OVERVIEW: This course is offered to introduce fundamental algorithmic
ideas in processing data. The preliminary concepts of Hadoop and Map Reduce are
included as part of this course.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

COl1 | Explain the key concepts of data science. Understand

CO2 | Describe big data and use cases from selected business domains Understand

CO3

Apply Hadoop and related tools like Pig and Hive to perform big

data analytics Apply

CO4

Apply R language on simple data sets to perform preliminary

analytics. Apply

CO5 | data, and to interpret the concepts of supervised and unsupervised Apply

Choose various learning approaches in machine learning to process

learning.

iv)

V)

SYLLABUS

Data science in a big data world, Facets of data, Data science process, Retrieving data,
Data Exploration-Data modelling

Big Data Overview - The five V’s of big data, State of the Practice in Analytics, Apache
Hadoop and the Hadoop Ecosystem, HDFS Concepts, Managing File system Metadata,
Map Reduce

Analysing the Data with Hadoop using Map and Reduce-Developing a Map Reduce
Application, Scheduling, Task execution, Big data Management Tools: PIG, HIVE,
Introduction to NoSQL.

Review of Basic Analytic methods using R - Introduction to R, Descriptive Statistics,
Exploratory Data Analysis, statistical models in R, Graphical Procedures

Machine learning - Introduction to Machine Learning, Supervised Learning - Regression,
Classification, Unsupervised Learning, Model Selection and wvalidation, Measuring
classifier performance.

(a) TEXT BOOKS

1) Davy Cielen, Arno D. B. Meysman, and Mohamed Ali ,“Introducing Data Science -
Big data, machine learning, and more, using Python tools”, Dreamtech Press, 2016.
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2)
3)

Tom White, "Hadoop: The Definitive Guide”, 3™ Edition, O'Reilley, 2012.

Matloff, Norman, The art of R programming: A tour of statistical software design”, No
Starch Press, 2011.

(b) REFERENCES

1)

2)

3)
4)
5)
6)

7)

8)
9)

Michael Minelli, Michelle Chambers, and Ambiga Dhiraj, "Big Data, Big Analytics:
Emerging Business Intelligence and Analytic Trends for Today's Businesses", Wiley,
2013

EMC Education Services, “Data Science and Big Data Analytics: Discovering,
Analyzing, Visualizing and Presenting Data”, Wiley, January 2015.

Eric Sammer, "Hadoop Operations", O'Reilly Media, Inc, 2012.
E. Capriolo, D. Wampler, and J. Rutherglen, "Programming Hive", O'Reilley, 2012.
Alan Gates, "Programming Pig", O’Reilley,2011.

Ethem Alpaydin, “Introduction to Machine Learning (Adaptive Computation and
Machine Learning)”, MIT Press, 2004.

Shai Shalev-Shwartz, Shai Ben-David, “Understanding Machine Learning: From
Theory to Algorithms”, Cambridge University Press, 2014.

Christopher Bishop, “Pattern Recognition and Machine Learning”, Springer, 2007.
Crawley, Michael J., “The R book™, John Wiley & Sons, 2012.

10) Sourabh Mukherjee, Amit Kumar Das and Sayan Goswami, “Big Data Simplified”,

Pearson, 1% Edition, 2019.

11) Murtaza Haider, “Getting Started with Data Science”, 1° Edition, Kindle Edition, IBM

Press, 2015.

12) Thomas Erl, Wajid Khattak and Paul Buhler “Big Data Fundamentals: Concepts,

Drivers and Techniques”, Prentice Hall, Pearson Service, 2016.

vi) COURSE PLAN

Module Contents

No. of
hours

Data science in a big data world: Benefits and uses of data science
and big data-Facets of data-the big data ecosystem and data science -
Data science process-roles - stages in data science project- Defining
research goals - Retrieving data - Cleansing, integrating, and
transforming data - Data Exploration - Data modelling - Presentation
and automation.

II

Big Data Overview: The five V’s of big data-State of the Practice in
Analytics - Examples of Big Data Analytics - Apache Hadoop and the
Hadoop Ecosystem — HDFS - Design of HDFS, HDFS Concepts-
Daemons-Reading and Writing Data - Managing File system
Metadata- Map Reduce - The Stages of Map Reduce - Introducing
Hadoop Map Reduce — Daemons - YARN.

Passed in BoS Meetings held on 22/02/2023 Approved in AC Meetings held on 20/03/2023

145



Mar Baselios College of Engineering and Technology Year 2020/Version 1.0

Analysing the Data with Hadoop using Map and Reduce:
Developing a Map Reduce Application-Anatomy of a Map Reduce
Job- Scheduling-Shuffle and Sort - Task execution.

Big data Management Tools: PIG - Introduction to PIG, Execution
Modes of Pig, Pig Latin, HIVE: Hive Architecture, HIVEQL,
Introduction to NoSQL. (Introduction only).

I

Review of Basic Analytic methods using R: Introduction to R -Data
Import and Export -Attribute and Data Types - ordered and unordered
factors-arrays and matrices- lists and data frames -Descriptive
v Statistics-Exploratory Data Analysis-Dirty Data-Visualizing a Single 9
Variable-Examining Multiple Variables-statistical models in R-
Graphical Procedures-High-level plotting commands-Low-level
plotting commands.

Machine learning: Introduction to Machine Learning, Examples of
Machine Learning Applications-Supervised Learning- Regression —
Single variable, Multi variable- Classification — Logistic Regression-
Unsupervised Learning - Clustering: K-means-Reinforcement
Learning - Model Selection and validation - k-Fold Cross Validation-
Measuring classifier performance - Precision, recall.

Total hours 45

vii) CONTINUOUS ASSESSMENT EVALUATION PATTERN

Attendance : 10 marks

CA Exams (2 numbers) 25 marks

Assignment/Project/Case study etc. : 15 marks

Total : 50 marks
viii) MARK DISTRIBUTION

Total Marks CIE ESE ESE Duration
150 50 100 3 hours
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Course . Year of
Code Course Name Category | L [ T | P | Credit Introduction
COMPREHENSIVE
EE1U40C COURSE VIVA PCC 11010 1 2020

i) PREREQUISITE: EE1U30H: Comprehensive Course Work.

ii) COURSE OVERVIEW: The objective of this course viva is to ensure the basic
knowledge of each student in the most fundamental core courses in the curriculum. The
viva voce shall be conducted based on the core subjects studied from third to eighth
semester. This course helps the learner to become competent in placement tests and other
competitive examinations.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

COl

Summarize the fundamental aspects of any engineering problem or
situation relevant to the branch of study.

Understand

iv) SYLLABUS

The comprehensive course work will be conducted covering the following core courses studied
from third to eighth semester.

SI. No. | Course Code |Course Name
1 EE1U20A | Circuits and Networks
2 EE1U20B |Measurements and Instrumentation
3 EE1U20C |Analog Electronics
4 EE1U20D |DC Machines and Transformers
5 EE1U20E |Electromagnetic Theory
6 EE1U20F |Digital Electronics
7 EEIU30A  |Power Systems |
8 EE1U30B |Microprocessors and Microcontrollers
9 EE1U30C |Signals and Systems
10 EE1U30D |Synchronous and Induction Machines
11 EE1U30E |Linear Control Systems
12 EEE1U30F |Power Systems II
13 EE1U30G |Power Electronics
14 EE1U40A  |Advanced Control Systems
15 EE1U40B |Electrical System Design and Estimation
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v) GUIDELINES

2) The course should be mapped with a faculty and classes shall be arranged for practicing
questions based on the core courses listed in the curriculum.

3) The viva voce shall be conducted by the same three-member committee assigned for
final project phase II evaluation. It comprises Project coordinator, expert from industry/
research institute and a senior faculty from a sister department.

4) The mark will be treated as internal.

5) Comprehensive viva shall be conducted along with the final project evaluation by the
three-member committee.

vi) ASSESSMENT PATTERN
Only Continuous Internal Evaluation (CIE).
Total Marks : 50

Minimum required to pass : 25
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Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
EE1U49C | PROJECT PHASE II PWS 010112 4 2020

i) PRE-REQUISITE: EE1U49B: Project Phase-I.

ii) COURSE OVERVIEW: The goal of this course is to enable students to apply engineering
knowledge in practical problem solving. It equips them to foster innovation in design of
products, processes or systems. Also creates an urge to develop creative thinking in finding
viable solutions to engineering problems. It also aims to provide a good training for the
student(s) in R&D work and technical leadership.

iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

CO1 | Extend knowledge in solving the real-life engineering problems Understand

Cco2 Plal.q the project effef:tlvely (Apalysm / modelling / simulation / Apply
design / problem solving / experiment).

CO3 | Validate the prototype / process. (Demonstration and testing) Analyse

Cco4 Compreh.end and write effective reports, make effective Apply
presentations.

COS5 | Develop professional ethics and communicate effectively. Apply

iv) GUIDELINES
1. Detailed Analysis /Modelling /Simulation /Problem Solving / for implementation as

needed.

. Final development of product/process, testing, results, inferences, conclusions and future

directions.

. Preparing a paper for Conference presentation/Publication in Journals, based on the

quality/quantity of work as adjudged by the evaluation committee.

. Preparing a report in the standard format for being evaluated by the dept. evaluation

committee.

. Preparing presentations for assessments at various stages.
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v) ASSESSMENT PATTERN
Only Continuous Internal Evaluation (CIE), minimum required to pass is 75 marks.

Project Supervisor ;30

Interim evaluation by the evaluation committee (2 times in the ;50
semester by the evaluation committee)

Quality of the report evaluated by the above committee ;30
Final evaluation by a three-member committee ;40
Total marks : 150

The interim evaluation committee comprises HoD or a senior faculty member, Project
coordinator and Project supervisor.

The final evaluation committee comprises Project coordinator, Project Supervisor, Expert from
Industry/research Institute and a Senior faculty from a sister department. The same committee
will conduct comprehensive course viva for 50 marks.

vi) EVALUATION BY GUIDE

The guide/supervisor must monitor the progress being carried out by the project groups on
regular basis. In case it is found that progress is unsatisfactory, it should be reported to the
Department Evaluation Committee for necessary action. The presence of each student in the
group and their involvement in all stages of execution of the project shall be ensured by the
guide.

Project evaluation by the guide: 30 marks

This mark shall be awarded to the students in his/her group by considering the following
aspects.

i) Project Scheduling and Distribution of work among team members: 5 marks
Detailed and extensive scheduling with timelines provided for each phase of project. Work
breakdown structure well defined.

ii) Literature Survey: 4 marks
Outstanding investigation in all aspects

iii) Student’s diary/Daily log: 7 marks
The main purpose of writing daily diary is to cultivate the habit of documenting and to
encourage the students to search for details. It develops the students’ thought process and
reasoning abilities. The students should record in the daily/weekly activity diary the day to
day account of the observations, impressions, information gathered and suggestions given,
if any. It should contain the sketches and drawings related to the observations made by the
students. The daily/weekly activity diary shall be signed after every day/week by the guide.

iv) Individual Contribution: 9 marks
The contribution of each student at various stages.

v) Completion of the project: 5 marks

The students should demonstrate the project to their respective guide. The guide shall verify
the results and see that the objectives are met.
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EVALUATION RUBRICS for PROJECT Phase II: Interim Evaluation - 1
No. Parameters Marks Poor Fair Very Good Outstanding
PHASE-II INTERIM EVALUATION - 1 (25 MARKS)
eThe project does not|eNo major contributions in .zll;fneﬁ g)]e(c)tf lél;;(;lt\i]j; so;:(el e The objective is highly
Novelty of idea, involve elements of | innovative aspects. Some of innovation It's Y an innovative and involves
and creativity and innovation| the aspects of the proposed im lementéble oect idea creativity.
Implementation and it’s a non-| idea can be implemented. . Thzre s some I::Vij dence ’ for e Original work done by the
2-a |scope 5 implementable idea. eThere is still lack of S team is not yet stated
p L the originality of the work
[CO1] e The work presented so far| originality in the work done done by the team anywhere else and could be
[Group is not at all the original| so far by the team. o The t}e,am s ’ doine  some| 2 patentable / publishable
Evaluation] contribution by the team. | e No improvements. independent learning & work.
(0 - 1 Mark) (2 - 3 Marks) (4 Marks) (5 Marks)
e Some indication on task *Good evidence of planning
® No task distribution among . done. Materials were listed and | @ Excellent means of task
allocation among the team . . .

. team members and do not members but 1ot effectivel thought out, but needs| identification and each
Effectlyengss 'Of have any awareness on distributed y improvement. member knows well about
task distribution what to do. oS ) ’ bers d ) e Better task allocation among | their individual tasks.
among team e The students did not have h§$e Z?lm mfdn;a erso fo ?l?e group members but some|e All members are assigned

2-b | members. 5 any idea on what materials any . group  members  heavily| tasks inan equal manner.

[CO2] . responsibilities assigned. T

/ resources to be used in the . . loaded. e The individual members are
[Group project * Some identified tasks were e Mostly the duty is being| ensuing the tasks in an

' ) not followed independently o .
Evaluation] well tracked by the individual| outstanding manner.
: members.
(0 - 1 Mark) (2 - 3 Marks) (4 Marks) (5 Marks)
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e Good adherence to action
e No weekly discussion with | @ Maintains a log book and |e Maintains a log book and most Eletliri/i t?ensd o f?éf?ir\lzlezlam\);th?j
the faculty supervisor. some of the project details| of the project details were . Y
proj the time frame
e No indication of sustained| were documented. Regular| documented but needs N
Adherence to planning or scheduling of | updating is not satisfactory. improvement. * E).cgellent d 1n41c2:t1(in . of
: the project. e There is some improvement | e Good sign of planning done wicespread project pranfiing
project schedule. i . . . . and follow-up since phase I.
2¢ |[CO3] 5 e They do not have any idea| in the primary plan prepared| and being trailed up to a good o Task tructured and
[Group on the budget required even| during phase I. extent after phase L. inacso S Oize;ii%z lslctfle dﬁ?e
Evaluation] after the phase I. eThe students have not|eDetailed Schedules were not oW rlfl di . h th.
e Project log book not| formalized a budget plan. prepared and needs fa eel ¢ y 1scu551oin ‘rm ang
maintained. o Schedules were not prepared. | improvement. culty. superviso
proper maintenance of log
- — book.
(0 - 1 Marks) (2 - 3 Marks) (4 Marks) (5 Marks)
Interim Results eThe team showed some|e The interim results showed|e There were substantial
[CO2] ' « No interim results to show interim results, but they are| were good and mostly reliable| interim  results  which
2-d [Grou 5 “| not complete needs| with respect to the current| evidently shows the
P improvements. stage but still needs upgrading.| progress of work.
assessment]
(0 - 1 Marks) (2 - 3 Marks) (4 Marks) (5 Marks)
e The presentation was light ® Good overall presentation. :?Ecellent p r:ssntatlgn. d
Presentation in content and dull in|e Presentation is average. e Presentation is clearly roefesig(e)ilzrllla 101;1(115 v:/)irtlﬁ
5 [CO4, CO5] 5 appearance. e The student has only a weak | structured and quality is good. preat clarit Y
© e Very poor presentation. idea about the task. e Student has good idea about & v:
Individual T , - e Student  has excellent
[In ¢ No interim results. the team's project. knowledee of th .
assessment] owledge of the project.
(0 - 1 Marks) (2 - 3 Marks) (4 Marks) (5 Marks)
Total — 25 marks
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EVALUATION RUBRICS for PROJECT Phase I1I: Interim Evaluation 2

No. Parameters Marks Poor Fair Very Good Outstanding
PHASE-IT INTERIM EVALUATION - 2 (25 MARKYS)
e ® Proper selection and
© Have very little idea as how e Difficulty to identify the . . effective use of possible
to choose and use modern . e Able to correctly identify the hni Kill d
engineering tools skills and modern skills and modern techniques, | SKils o an
e The student d ' ¢ kn engineering tools that could encineering tools applicable modern engineering tools
Application of hojv Stg ngl}?e:nz?neerﬁlvg be used in achieving the to %he proj égct work pp applicable to the project
e e knowledge on the design 0%11)1]: ngl(zlsent able to appl * The student is able to show OVEV)(()(fellent knowledge in
2-f 1[<In(21\fvl.e(;ig¢i [CO2]| 10 and the methodology some basic knowledge pa?nz application of engineering design procedure &
ndividua : : .
Assessment] adop Fed'. . . not able to show the design knowledge n the design and ® The student is able to apply
e Application of engineering methodologies to a good . .
. . "2 procedure and the . engineering knowledge to
knowledge in the project is . extent possible.
poor methodologies adopted. the problem and develop
) solutions.
(0 3 Marks) (4 6 Marks) (7 - 9 Marks) (10 Marks)
® Provide productive o Active involvement and
® No active involvement in suggestions for the| provide productive
ynv.ol.vement of the project. e The student shows some| betterment of the project. suggestions in interactions
individual ® The student does not show | extent of individual j» The individual contribution is| with the supervisor.

2-g members 5 any interest. contribution. obvious. e Student acting as the prime
[CO.3]' ® No Individual participation [ Limited to some of the tasks. [ The student has good volume | technical lead and has
[Individual in the project work. of contribution in main| excellent contribution to the
Assessment] activities of the project. project.

(0 - 1 Marks) (2 - 3 Marks) (4 Marks) (5 Marks)
Results and ¢ Expected outcomes are not |® Only a few of the expected |e Many of the expected|®Most of the specified
inferences upon achieved yet. outcomes are achieved. outcomes are achieved. outcomes are met.

2-h | execution p 5 e The team is incapable to|e Limited inferences are made |e Many  observations and | e Extensive studies are done

originate any inferences on| on the observed issues. inferences are made and| and inferences drawn. Most
[CO3] [Group . .\ . . .
Assessment] the issues observed. ¢ No additional work | attempts are taken to identify | of the issues are addressed
e Any kind of remarks or| suggested. the issues. and solutions suggested.
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studies are not made. e Some suggestions are made | e Clear and effective
for further work. suggestions made  for
further work.
(0 - 1 Marks) (2 - 3 Marks) (4 Marks) (5 Marks)

Documentation
and presentation.
[CO4] 5
[Individual
assessment]

¢ Presentation lacks clarity.
e The individual student has

e Overall presentation quality
needs to be improved
e Individual performance

e Presentation is  clearly
structured and appropriate to
the audience.

e Presentation 1S well
structured and follows the
conventions in the field.

no idea on the. pres entation. desires to be enhanced. e The individual presentation * The . 1pd1V1dual S
e The presentation is of poor . . presentation  is done
. e Performance is satisfactory. | and performance are very .
quality. ood professionally and the
£00¢. performance is excellent.
(0 - 1 Marks) (2 - 3 Marks) (4 Marks) (5 Marks)

Total — 25 marks
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EVALUATION RUBRICS for PROJECT Phase I1: Final Evaluation
No |Parameters Marks Poor Fair Very Good Outstanding
PHASE-II FINAL EVALUATION (40 MARKS)
* Have very little idea as how | e Dl.f ficulty to ‘identify the) Able to correctly identify the | ® Proper selection and effective
to choose and use modern| skills and modern . . . .
. . . . skills and modern| use of possible techniques, skills
engineering tools. engineering tools that could . . . . .
) L engineering tools applicable| and modern engineering tools
o The student does not know| be used in achieving the . . .
Engineerin . . L to the project work. applicable to the project work.
g g how to apply engineering| objectives. . : )
. |knowledge. . e The student is able to show | Excellent knowledge in design
2] 10 knowledge on the design and | e The student able to apply apolication of eneincerin rocedure
[CO1] [Group the methodology adopted. some basic knowledge and| PP . &l gl P .
Assessment] . . . . knowledge in the design and | e The student is able to apply
e Application of engineering| not able to show the design . . .
. S methodologies to a good| engineering knowledge to the
knowledge in the project is| procedure and the . .
. extent possible. problem and develop solutions.
poor. methodologies adopted.
(0 - 3 Marks) (4 - 6 Marks) (7 - 9 Marks) (10 Marks)
Relevance of the eThe project has some
project with relevance with respect to|e The project is relevant to the|® The project is exceptionally
respect to eThe project has neither| social/ industrial | society /industry. relevant to society/industry.
societal and/or 5 social nor  industrial | application. e The team is mostly fruitful in | ® The team has made outstanding
2-k |industrial needs. relevance. eThe team has not taken| interpreting the problem into| contribution in resolving the
[Group much effort to explore| an engineering requirement. problem.
Assessment] further,
[CO2] (0 - 1 Mark) (2 - 3 Marks) (4 Marks) (5 Marks)
e The project does not involve | No major contributions in|® The project involves some|e The objective is  highly
Innovation / elements of creativity and| innovative aspects. Some of | elements of creativity and It’s| innovative and involves
novelty / innovation and it’s a non-| the aspects of the proposed | an implementable project. creativity.
. | Creativity implementable idea. idea can be implemented. e Some sign for the originality |  Original work done by the team
24 [CO2] 5 |eThe work presented so far is |® There is still lack of| ofthe work done by the team.| is not yet stated anywhere else
[Group not at all the original| originality in the work done [e Could be transformed into a| and could be a patentable /
Assessment] contribution by the team. so far by the team. product. publishable work.
(0 - 1 Mark) (2 - 3 Marks) (4 Marks) (5 Marks)
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e Expected outcomes are ot eMany of the expected|e Most of the specified outcomes
Quality of actf)ieve 4 vet ¢ Only a few of the expected| outcomes are achieved. are met.
results / o The tearr}ll i's incapable to| Cutcomes are achieved. eMany observations and|e Extensive studies are done and
conclusions / originate an infergnces onl|® Limited inferences are made | inferences are made and| inferences drawn. Most of the
2-m | solutions. 10 thegissues ob};erve q on the observed issues. attempts are taken to identify [ issues are addressed and
[CO3] eAnv kind of ren.qarks or|® No additional work | the issues. solutions suggested.
[Group s tuzllies are not made suggested. e Some suggestions are made | e Clear and effective suggestions
Assessment] ) for further work. made for further work.
(0 - 3 Marks) (4 - 6 Marks) (7 - 9 Marks) (10 Marks)
. _|ePresentation is  clearly|e Presentation is well structured
. .. |®Overall presentation . )
o Presentation lacks clarity structured and follows proper| and slides are exceptionally
: follows proper style formats
. and not in proper format. to some extent style format. good.
Presentation - e The individual student has |/ Laneua n | ds to bel® Organization of the slides is|e® The presentation Neatly
Part [ ) no idea on the presentation. im rg;lvfg ceds o be good. organized.
Preparation of 5 |®The presentation is of poor p | .. | ®Most of references are cited | All references cited properly.
slides. [COA4] , e All references are not cited . :
quality. properly. e Figures, Tables and equations
[Group properly.
e Presentation slides needs to | ® Some of the results are not| are properly numbered, Results
Assessment]. ) clearly shown. There is| are clearly highlighted and its
be more professional. .
scope for improvement. readable
2-n (0 - 1 Mark) (2 - 3 Marks) (4 Marks) (5 Marks)
® Good presentation/ | e Clear and concise
Presentation - eThe student is able to (S:glrggrlll‘:mcatlon by  the (S:glrggrlll‘:mcatlon showed by the
Part II: eThe student is  not| explain some of the content. ’ . . L .
Individual N . o The student is able to explain | ® Presentation is outstanding.
communicating properly. e The student requires a lot of
Communication 5 . . most of the content very well. | @ Very confident and tackles all
e Poor response to questions. efforts to get to the idea. . . ..
[CO5] . e A few areas where the student| the questions without hesitation.
o There are language issues. . . .\
[Individual shows lack of preparation. | e Exceptional qualities of a good
Assessment]. e Language is better. communicator.
(0 - 1 Mark) (2 - 3 Marks) (4 Marks) (5 Marks)
Total — 40 marks
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EVALUATION RUBRICS for PROJECT Phase II: Report Evaluation

I\SI:; Parameters | Marks Poor Fair Very Good Outstanding
PHASE-II PROJECT REPORT (30 MARKS)
e Project report follows the|e Systematic documentation and e The report is verv well
eThe prepared reportis| standard formatto  some is following the standard or anizg d y
shallow and not as per| extent. format. . Al% refer n ited
Report standard format. e Language needs to be|eOrganization of the report is o Zﬂe encescite
2-0 30 elLack of effort in| improved. good. ozanp ay‘ s excellent and
[COA4] preparation. e All references are not cited|e Most of references are cited guage 1s exceile
properly. properly. follows standard styles.
(0 - 11 Marks) (12 - 18 Marks) (19 - 28 Marks) (29 - 30 Marks)

Total — 30 marks
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B.TECH HONOURS MINI PROJECT

Course . Year of
Code Course Name Category | L | T | P | Credit Introduction
EE1H49A MINI PROJECT VAC 0O[1] 6 4 2020

i) PRE-REQUISITE: Nil.
ii) COURSE OVERVIEW: A Project topic must be selected either from research literature

or the students themselves may propose suitable topics in consultation with their guides.
The objective of Mini Project Work is to enable the student to take up investigative study
in the broad field of Electrical and Electronics Engineering, either fully
theoretical/practical or involving both theoretical and practical work to be assigned by the
Department on a group of three/four students, under the guidance of a supervisor. This is
expected to provide a good initiation for the student(s) in R&D work.

The assignment to normally include:

¢ Survey and study of published literature on the assigned topic;

¢ Preparing an Action Plan for conducting the investigation, including team work;

¢ Working out a preliminary Approach to the Problem relating to the assigned topic;

¢ Block level design documentation

¢ Conducting preliminary Analysis/ Modelling/ Simulation/ Experiment/ Design/
Feasibility;

¢ Preparing a Written Report on the Study conducted for presentation to the Department.
iii) COURSE OUTCOMES

After the completion of the course, the student will be able to:

COl | Extend knowledge in solving the real-life engineering problems Understand

cO2 Prepare work plan and liaison with the team in completing as per Apply
schedule.

CO3 | Validate the prototype / process. (Demonstration and testing) Analyse

CO4 Comprehpnd and write effective reports, make effective Apply
presentations.

COS5 | Develop professional ethics and communicate effectively. Apply

iv) GUIDELINES

1. Detailed Analysis /Modelling /Simulation /Problem Solving / for implementation as
needed.
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2. Final development of product/process, testing, results, inferences, conclusions and future
directions.

3. Preparing a paper for Conference presentation/Publication in Journals, based on the
quality/quantity of work as adjudged by the evaluation committee.

4. Preparing a report in the standard format for being evaluated by the dept. evaluation
committee.

5. Preparing presentations for assessments at various stages.

v) ASSESSMENT PATTERN
Only Continuous Internal Evaluation (CIE), minimum required to pass is 50 marks.
Project Supervisor ;30
Interim evaluation by the evaluation committee (2 times in the 20

semester by the evaluation committee)

Quality of the report evaluated by the above committee .20
Final evaluation by a three-member committee ;30
Total marks : 100

The interim evaluation committee comprises HoD or a senior faculty member, Project
coordinator and Project supervisor.

The final evaluation committee comprises Project coordinator, expert from Industry/research
Institute and a senior faculty from a sister department.

vi) EVALUATION BY GUIDE

The guide/supervisor must monitor the progress being carried out by the project groups on
regular basis. In case it is found that progress is unsatisfactory, it should be reported to the
Department Evaluation Committee for necessary action. The presence of each student in the
group and their involvement in all stages of execution of the project shall be ensured by the
guide.

Project evaluation by the guide: 30 marks

This mark shall be awarded to the students in his/her group by considering the following
aspects.

i) Project Scheduling and Distribution of work among team members: 5 marks

Detailed and extensive scheduling with timelines provided for each phase of project. Work
breakdown structure well defined.

ii) Literature Survey: 4 marks
Outstanding investigation in all aspects

iii) Student’s diary/Daily log: 7 marks
The main purpose of writing daily diary is to cultivate the habit of documenting and to
encourage the students to search for details. It develops the students’ thought process and
reasoning abilities. The students should record in the daily/weekly activity diary the day to
day account of the observations, impressions, information gathered and suggestions given,

Passed in BoS Meetings held on 22/02/2023 Approved in AC Meetings held on 20/03/2023

159



Mar Baselios College of Engineering and Technology Year 2020/Version 1.0

if any. It should contain the sketches and drawings related to the observations made by the
students. The daily/weekly activity diary shall be signed after every day/week by the guide.
iv) Individual Contribution: 9 marks
The contribution of each student at various stages.
v) Completion of the project: S marks
The students should demonstrate the project to their respective guide. The guide shall verify
the results and see that the objectives are met.
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