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VISION

To provide the students with high quality technical education in the field of Electrical and
Electronics Engineering enabling them to become competent and responsible engineers with

employability and entrepreneurial skills.

MISSION

M1: Equip the students with adequate knowledge in the field of Electrical and Electronics
Engineering and professional skills necessary to face the future challenges with confidence and
courage.
M2: Engineer them to engage in research activities leading to innovative applications of
technology.

M3: Enable them to become responsible citizens of the country with a willingness to serve the

society.

Programm m P

At the time of their graduation students of Electrical and Electronics Engineering Programme
should be in possession of the following Programme Outcomes

PO1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex electrical

engineering problems.

PO2. Problem analysis: Identify, formulate, review research literature, and analyze electrical
engineering problems reaching substantiated conclusions using first principles of mathematics,

natural sciences, and engineering sciences.

PO3. Design/development of solutions: Design solutions for complex electrical engineering
problems and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal, and

environmental considerations.

PO4. 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.

PO5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and

modern engineering and IT tools including prediction and modeling to complex electrical
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engineering activities with an understanding of the limitations.

PO6. 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.

PO7. 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.

PO8. Ethics: Apply ethical principles and commit to professional ethics and responsibilitiesand

norms of the engineering practice.

PO9. Individual and team work: Function effectively as an individual, and as a member orleader

in diverse teams, and in multidisciplinary settings.

P0O10. 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.

PO11. 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.

PO12. Life-long learning: Recognize the need for, and have the preparation and ability toengage in

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

Program Educational Objectives (PEOS)

PEOL1: Graduates will have successful career in industry that meets the needs of Indian and
multinational companies.

PEO2: Graduates will synthesize data and technical concepts for application to product design
and to solve research problems.

PEO3: Graduates will work as a part of teams on multidisciplinary projects with good
communication and interpersonal skills.

PEO4: Graduates will exercise their knowledge in mathematical, scientific and engineering
fundamentals to formulate, analyze and solve engineering problems following ethical practices.

PEOS: Graduates will exhibit life-long learning updating knowledge continuously.
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Mapping of PO’s to PEO’s

Programme Outcomes

Programme

Educational g PO | PO | PO |PO|PO|PO|PO|PO|POL|POL|PO1

Objectives 1 2 3 4 5 6 7 8 9 0 1 2
PEO 1 3 3 3 2 3 2 3 2 2 3 2 3
PEO 2 3 3 3 2 3 2 3 2 2 3 3 3
PEO 3 2 2 2 3 2 2 3 2 2 3 2 3
PEO 4 3| 3| 3| 2|3 2|21]2]|2] 3 3 2
PEO 5 2l 2| 21| 1|3|2|3]|3]| 2 2 2

1 | Reasonably agreed | 2 | Moderately agreed | 3 | Strongly agreed

Program Specific Outcome (PSOs)

After the successful completion of the B.E. Electrical and Electronics Engineering
programme,the graduates will be able to:

PSO1: Analyze basic scientific concepts and provide solutions to Electrical and Electronics
Engineering problems with a specific focus on emerging energy challenges.

PSO2: Use relevant software apply current techniques for data processing problems in the field of

modern electronic systems for sustainable development.

PSO3: Develop products/software to cater to the societal & Industrial needs and adapt ethical
values so as to become successful electrical engineering professionals.
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Program
Specific
Year| sem | Course Code/Course Program Outcomes Outcomes
Title
4 |5|6|7|8|9|10(11|12]1| 2|3
22PM104 - Linear
Algebra, Transforms and 1/0(0|0|0O|O0O|1]|0]|2|0]0 |3
Numerical Methods
22PE101 - Analysis and
Design of Power 2/0|0|]0jO0Oj]O0O]jO|O|1|3]|]0)0
Converters
22PE102 - Modelling and
— Analysis of Electrical i1/10{0j]0|0|0O|1|0|2|3|0|O0
o) Machines
n .
) 22PE5XX - Professional
- 3(3(2(2(3[3[2|3|3|]2|3]3
§ Elective 1
22PE5XX - Professional
Electi\?ez rofessiona 3l3|2|2|3|3|2|3|3|2|3]3
22PE103 - Power
Converters Laboratory 21310111212 2|0]0310]3
22ACOXX - Audit | 3113|2232 |3|3|2|3|]3]|3
_ éiztifr(l)l—Electrchrlves ololololololololalol2lo
S 22PE202 - Electric
> Vehicles and Power o,0;j0|0(0|0|2|0|0|2 3]0
Management
ézezzﬁogf's'\l\"ﬂ‘;dse”'”ga”d 1/o/ololojo|1]|ol2|3]0]o0
) 22PE5XX - Professional
EEIective3 3(3(2(2(3[3[2|3|3|2|3]3
£ | 22PE5YY - Professional
g | oYy - Professiona 3/3|2|2|3[3|2|3|3|2|3]|3
22PE204--M|n|PrOJect 313121213213 |3/213|3]3
with Seminar
22PE205 - Electrical
Drives Laboratory Ljojop1iy272 210503103
22ACOXX - Audit Il 3(3(2(2(3[2|3|3[2]|3|3]3
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Program

Specific
Year|gem| Course Cc_)de/ Program Outcomes outcomes
CourseTitle
1/2|3|4|5|6|7|8|]9|10/11 12| 1 | 2| 3
22PESXX/YY-
_ |Professional | 3 |3(3/3|3 |2 2|33 |2|3|3]| 2 |3|3
= Elective 5
()
+— |220EZZZ -
:éopenElective333332233233233
$ | § |22PE30L-
Dissertation 3/!3(3|/3/3|2|2|3|2|3|3|2| 3 |3]|S:
Phase - |
>
5 |22PE401 -
‘gDissertation 3{3|3/3|3|2|2|3|2|3|3|2] 3 |3]|3
£ |Phase - Il
(]
]
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PG CURRICULUM DESIGN UNDER REGULATION 2022
M.E. POWER ELECTRONICS AND DRIVES

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

SEMESTER |
S.No | Course Course Lrp | ContaCt o Eviine | cat
’ Code Hrs/Wk '
Theory
Linear Algebra, Transforms
1 22PM104 and Numerical Methods 3/0/0 3 3 60/40 BSC
Analysis and Design of 60/40
2 22PE101 Power Converters 3/0/0 3 3 PCC
Modelling and Analysis of
3 22PE102 Electrical Machines 3/0/0 3 3 60/40 PCC
4 22PE5XX | Professional Elective 1 3/0/0 3 3 60/40 PEC
5 22PE5SXX | Professional Elective 2 3/0/0 3 3 60/40 PEC
Practical
Power Converters
6 22PE103 Laboratory 0/0/4 4 2 40/60 PCC
Mandatory Course
7 22AC101 | Audit | 2/0/0 2 - - -
Total | 17/0/4 21 17 600 -
SEMESTER I
Course Contact
S.No Code Course L/T/P Hrs/Wk C Ext/Int Cat.
Theory
1 22PE201 | Electric Drives System 3/0/0 3 3 | 60/40 | pcc
Electric Vehicles and Power
2 22PE202 Management 3/0/0 3 3 60/40 PCC
Modelling and Design of
3 22PE203 SMPS 3/0/0 3 3 60/40 PCC
4 22PE5XX | Professional Elective 3 3/0/0 3 3 60/40 PEC
5 22PE5YY | Professional Elective 4 3/0/0 3 3 60/40 PEC
Mini Project
6 22PE204 | Mini Project with Seminar 0/0/4 4 2 40/60 PW
Practical
7 22PE205 Electrical Drives Laboratory | 0/0/4 4 2 40/60 PCC
Mandatory Course
8 22AC201 | Auditll 2/0/0 2 - - -
Total | 17/0/8 25 19 800 -
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SEMESTER Il
Course Contact
S.No Code Course L/T/P Hrs/Wk C Ext/Int | Cat.
Theory
1 | 22PE5XX/YY| Professional Elective 5 3/0/0 3 3 60/40 PEC
2 220EZZZ | Open Elective 3/0/0 3 3 60/40 OEC
Theory Cum Laboratory
3 22PE301 Dissertation Phase - | 0/0/20 20 10 | 40/60 PW
Total | 6/0/20 26 16 | 300
SEMESTER IV
S.No| Course C Lmp [CoMact ol v int. | cat
No|  “~ode ourse Hrs/Wk xt./Int. at.
Theory
1 20PE401 |Dissertation Phase - Il 0/0/32 32 16 40/60 PW
Total | 0/0/32 32 16 100
SCHEME OF CREDIT DISTRIBUTION-SUMMARY
Credits/Semester Courses
S.No Stream .
Credits Theory | |.p %
I Il [ v Theory Cum
Lab
1. - -
Basic Science
Courses (BSC) 3 3 1 4.41
2. | Professional Core
Courses (PCC) 8 11 19 5 2 | 27.94
3. | Professional Elective
Courses (PEC) 6 6 3 15 5 22.05
4. | Open Elective Courses
(OEC) 3 03 1 4.41
5. | Project Work (PW) 2 10 16 28 3 3 | 41.17
6. | Audit Courses(AC) 0 0 0 2 -
Total | 17 19 16 16 68 17 5 100
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CURRICULUM STRUCTURE FOR UG DEGREE PROGRAMME

i . AICTE Suggested SKCET
S.No Course Work - Subject Area Breakdown of Credits Credits
1. | Basic Science Courses (BSC) - 03
2. | Professional Core Courses (PCC) 22 19
3. | Professional Elective Courses (PEC) 15 15
4. | Open Elective Courses (OEC) 03 03
5. | Project Work (PW) 28 28
6. | Audit Courses(AC) - -
Total 68 68
BASIC SCIENCE COURSES (03 Credits)
Course ; Contact
S.No Code Course Title L/T/P Hrs/WK C Cat.
1 |22PM104 Linear Algebra, Transforms and 3/0/0 3 3 BSC
Numerical Methods
PROFESSIONAL CORE COURSES (19 Credits)
S.No | Course Course Title LT/p [Contact) - Cat.
Code Hrs/Wk
1 29PE101 Analysis and Design of Power 3/0/0 3 3 PCC
Converters
5 29PE102 Mode!llng and Analysis of Electrical 3/0/0 3 3 PCC
Machines
3. 22PE103 | Power converters Laboratory 0/0/4 4 2 PCC
4, 22PE201 | Electric Drives System 3/0/0 3 3 PCC
5 29PE202 Electric Vehicles and Power 3/0/0 3 3 PCC
Management
6. 22PE203 | Modeling and Design of SMPS 3/0/0 3 3 PCC
8. 22PE205 | Electrical Drives Laboratory 0/0/4 4 2 PCC
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PROFESSIONAL ELECTIVE COURSES (18 Credits)

Course Contact
S.No Code Co_urse L/T/P hrs/wk C Cat.
Title
Group | - Elective List
1 29PE501 gli?;rslbuted Generation and Micro 3/0/0 3 3 PEC
2. 22PE502 Power Quality 3/0/0 3 3 PEC
Grid Integration of Renewable Energy
3. 22PE503 Sources 3/0/0 3 3 PEC
Power Semiconductor Devices and
4. 22PE504 Modelling 3/0/0 3 3 PEC
Modern Rectifiers and Resonant
5. 22PE505 Converters 3/0/0 3 3 PEC
Digital Control of Power Electronics
6. 22PE506 and Drive Systems 3/0/0 3 3 PEC
7. 22PES507 | Special Electrical Machines 3/0/0 3 3 PEC
Power System Restructuring and
8. 22PES08 Deregulation 3/0/0 3 3 PEC
Static VAR Controllers and Harmonic
9. 22PE509 | e g 3/0/0 3 3 | PEC
10. 22PB516 | Optimization Techniques 3/0/0 3 3 PEC
Power Electronics for Renewable
11. 22PE510 Energy Systems 3/0/0 3 3 | PEC
Group Il - Elective List
1. MEMS Design: Sensors and
22PE511 Actuators 3/0/0 3 3 PEC
2. 22PE512 Electrical Systems in Wind Energy 3/0/0 3 3 PEC
3. 22PE513 Fuzzy Systems 3/0/0 3 3 PEC
4. Machine Learning Applications in
22PES514 Power Sytem 3/0/0 3 3 PEC
5. 22PE515 System Theory 3/0/0 3 3 PEC
6. 22PE516 DSP Based System Design 2/0/2 3 3 PEC
7. 22PE517 HVDC and FACTS 2/0/2 3 3 PEC
8. 22PES18 Machine Learning and Deep Learning| 3/0/0 3 3 PEC
9. 22PB517 Internet of Everything 3/0/0 3 3 PEC
10. 22PB519 Research Methodology and IPR 3/0/0 3 3 PEC
Advanced Microcontrollers Based
11.
22PE520 | g o 300 | 3 | 3| PEC
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OPEN ELECTIVE COURSE (3 Credits)

Course Contact

S.No Code Course L/T/P hrsiwk | C Cat.
1. 22PEO01 Waste to Energy 3/0/0 3 3 OEC
2. 22PF001 Business Analytics 3/0/0 3 3 OEC
3. 22PD001 Fundamentals of Industrial Safety 3/0/0 3 3 OEC
4. 22PD002 Operational Research 2/1/0 3 3 OEC
5. Cost Management of Engineering

22PC001 Projects 3/0/0 3 3 OEC
6. 22PC002 Fundamentals of Composite Materials| 3/0/0 3 3 OEC
AUDIT COURSES (0 credits)

S. Course . Contact

No. Code Course Title L/T/P hrs. /WK C Cat.
1. 22AC001 English for Research Paper Writing 2/0/0 2 0 AC
2. 22AC002 Disaster Management 2/0/0 2 0 AC
3. 22AC003 Sanskrit for Technical Knowledge 2/0/0 2 0 AC
4, 22AC004 Value Education 2/0/0 2 0 AC
5. 22AC005 Constitution of India 2/0/0 2 0 AC
6. 22AC006 Pedagogy Studies 2/0/0 2 0 AC
7. 22AC007 Stress Management by Yoga 2/0/0 2 0 AC

Personality Development through Life
8. | 22AC008 | Epjightenment Skills. 2/0/0 2 0 | AC
SEMESTER WISE CREDIT DISTRIBUTION
Semester | [l i v Total
Credits 17 |19 16 16 68

Total Credits: 68

L: Lecture T: Tutorial P: Practical C: Credit Cat.: Category Hrs/Wk: Hours/Week

BSC : Basic Science Courses PW . Project Work
PCC : Professional Core Courses PEC  : Professional Elective Courses
OEC :Open Elective Courses AC : Audit Course
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22PM104 Linear Algebra, Transforms and Numerical Methods 3/0/0/3

Nature of Course | J (Problem Analytical)

Course Objectives:

To acquire the knowledge of Vector spaces and Inner product spaces to handle

1

problems.

To acquaint the student with Fourier, transform techniques used in which the functions
2 arise in Communication Engineering and Data Analysis. are non-periodic, Laplace

transform techniques used in analysis for continuous time systems and Z- transform
techniques used in analysis for discrete time systems.
3 To solve problems on differential equations using Numerical techniques.

Course Outcomes:
Upon completion of the course, students shall have ability to

Apply the concept of Vector spaces and Inner product spaces in the field

c104.1 of Communication Engineering.

[AP]

C104.2 | Apply the techniques in Transforms. [AP]

Apply the effective numerical methods for finding the solution of

1043 differential equations. [AP]
Course Contents:
Module 1: Linear Algebra 15 Hrs

Vector spaces and Sub spaces-Null spaces and Column spaces-Linear transformations-Matrix
of Linear Transformation - Linear Dependent and Independent set of vectors-Basis and
Dimensions— Inner product Spaces-Properties - Cauchy-Schwarz inequality— Orthonormal
bases-Length and Orthogonality-Orthogonal sets-Orthogonal projections-Gram-Schmidt
Orthogonalization Process (Excluding proof of theorems)

Module 2: Transforms 15 Hrs

Fourier transform pairs-Sine and Cosine transforms — Convolution theorem-Parseval’s identity-
Inverse Fourier transforms. Laplace transform —simple problems- Inverse Laplace transform-
simple problems- Partial fractions and Convolution theorem-Solving ordinary differential
eguations using Laplace transforms - Z-transform - elementary properties-Inverse Z-transform-
Convolution theorem — Solution of difference equation using Ztransform.

Module 3: Numerical Solution of Differential Equations 15 Hrs
Boundary value problems for ODE —Euler method- RK method- Numerical solution of PDE-
Solution of Laplace and Poisson equations-Liebmann's iteration process-Solution of heat
conduction equation by Schmidt explicit formula and Crank-Nicolson implicit scheme .

Total Hours 45

Text Books:

1 David C Lay, “Linear Algebra and its Applications”, 5th Edition, Pearson Education
Asia, NewDelhi,2017.
2 Erwin Kreyszig, “Advanced Engineering Mathematics”, 10th Edition, Wiley India, 2017.

3 Jain, M.K., lyengar, S.R.K., and Jain, R.K., “Numerical Methods for Scientific &
Engineering computation”, VI Edition, New Age International, 2017.
Reference Books:

1 Bali, N.P. and Manish Goyal, “A Text Book of Engineering” , IX Edition, Lakshmi
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Publications (P) Limited, New Delhi, 2016.

Rajasekaran S., "Numerical methods in Science and Engineering- A Practical
Approach®, 4nd edition, Wheeler Publishing, 2011.

Grewal, B.S. “Higher Engineering Mathematics”, 44th Edition, Khanna Publications,
2017.

Web References:

1 http:// http://nptel.ac.in/courses/111104075/DOE

2 http:// http://nptel.ac.in/courses/122104019/numerical-analysis
3 https://www.mooc-list.com/course/numerical-methods-engineers-saylororg
4 https://www.canvas.net/browse/usflorida/courses/numerical-methods
5 http://nptel.ac.infupcoming_courses.php
Continuous Assessment
Total
- _ < _ Continuous |eny semester Total
ormative ummative Total Examination
Assessment Assessment Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessment Compon_ent (Ch_oose a_nd map FA (16%)
Outcome Level components from t_he list - Quiz, As_S|gnment,
Case Study, Seminar, Group Assignment) [80 Marks]
Cl04.1 Apply Online Quiz 20
C104.2 Apply Class Presentation 20
C104.3 Apply Assignment 40

Assessment based on Summative and End Semester Examination

Summative Assessment (24%) End Semester Examination
Bloom’s Level [120 Marks] (60%)
CIA1 : [60 Marks] CIA2 : [60 Marks] [100 Marks]

Remember 10 10 10

Understand 10 10 10

Apply 60 60 60

Analyse 20 20 20

Evaluate - - -

Create - - -
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Assessment based on Continuous and End Semester Examination

Continuous Assessment (40%)

[200 Marks]

End
CA 1: 100 Marks CA 2: 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component [ Component (60 Component | Component - | [100 Marks]
Marks) - - I Marks) -l Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
No.of | PO|[PO|PO|[PO|PO|PO|PO|PO|PO| PO | PO| PO |PSO|PSO| PSO
the CO 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
C104.1 3 1 1 1 2
C104.2 3 2 2 1 2
C104.3 3 2 1 3 2
1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE101 Analysis and Design of Power Converters 3/0/0/3

Nature of Course G (Theory analytical)

Course Pre-requisites | Power Electronics

Course Objectives:

1 To provide the electrical circuit concepts behind the different working modes of power

converters.
2 To equip with required skills to derive the criteria for the design of power converters.
To analyze and comprehend the various operating modes of different configurations
3 of Power converters.
4 To design different power converters.

Course Outcomes:
Upon completion of the course, students shall have ability to

C101.1 | Understand the function of various power converter circuits. [U]
C101.2 | Analyze the operation of rectifier circuits and design of converter circuits. [A]
C101.3 | Analyze the operation and circuit design of DC-DC converters. [A]

Analyze the working of inversion circuits and its design, fitness in

- . A
mitigating converter harmonics. [ ]

C101.4

C101.5 | Understand the concepts of frequency conversion circuits. [U]

Course Contents:

Module 1: AC to DC Converters 15 Hrs
Analysis of power semiconductor switched circuits with R, L, RL, RLE loads. Battery charging

circuit Single-Phase and Three-Phase AC to DC converters-Half controlled configurations-
operating domains of three phase full converters and semi-converters. Reactive power
considerations. Design of converter circuits-Snubber circuit design-Control circuit strategies.
Module 2: DC to DC Converters 15 Hrs
Analysis and design of DC to DC converters - Control of DC-DC converters: Buck converters,
Boost converters, Buck-Boost converters, Cuk converters. Chopper circuit design-Control circuit
strategies- Introduction to resonant converter.

Module 3: AC Converters 15 Hrs
Single phase and three phase inverters. Voltage source and Current source inverters. Voltage
control and harmonic minimization in inverters. Inverter circuit design -SVPWM-Introduction to
multilevel inverter - single phase and three phase cyclo converters - Control circuit strategies-
Single and three phase AC Voltage regulators.

Total Hours 45

Text Books:
1 Rashid M.H., “Power Electronics Circuits, Devices and Applications ", Prentice Hall
India, 3rd Edition, New Delhi, 2013
2 Ned Mohan, Undeland and Robbin, “Power Electronics: Converters, Application and

Design”, John’s Wiley and sons, 3rd Edition 2007.

3 Sen PC,"Modern Power Electronics ", Wheeler publishing Co, McGraw Hill 2007.

Reference Books:
1 Philip T. krein, “Elements of Power Electronics” Oxford University Press, 2012.

2 P.S. Bhimbra, “Power Electronics”, Khanna Publishers, Fifth edition, 2012.

Web References:
1 https://nptel.ac.in/courses/108107128/
2 https://nptel.ac.in/courses/108101126/
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3 https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-334-
powerelectronics-spring-2007/lecture-notes/

Continuous Assessment
_ _ C 'I;9tal End Semester Total
Formative Summative Total ontinuous | e, ~mination ota
Assessment Assessment
Assessment
80 120 200 40 60 100

Assessment Methods & Levels (based on Blooms’ Taxonomy)

Formative Assessment based on Capstone Model

Course Bloom’s Assessmen'ﬁc Com?]onl_ent (Choose and map FA (16%)
Outcome Level components from the list - Quiz, Assignment,

Case Study, Seminar, Group Assignment) [80 Marks]
C101.1 | Understand Online Quiz 20
C101.2 | Analyze Class Presentation 20
C101.3 | Understand , .
C101.4 | Analyze Simulation Program 20
C101.5 | Understand Assignment 20

Assessment based on Summative and End Semester Examination

Summative Assessment (24%) End Semester Examination
Bloom’s Level [120 Marks] (60%)
CIAL: [60 Marks] | CIA2: [60 Marks] [100 Marks]
Remember 20 20 20
Understand 20 20 0
Apply 30 30 30
Analyse 30 30 320
Evaluate - - -
Create - - -

Assessment based on Continuous and End Semester Examination

Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2 : 100 Marks Semester

Examination

SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component | Component 60 | Component [ Component - | [100 Marks]

Marks) - -1l Marks) -l I
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of [PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO|PSO
theCO | 1 2 3| 4 5 6 7 8 9| 10 | 11 | 12 1 2 3
C101.1 | 3 1 1 1 2

C101.2 | 3 2 2 1 2

C101.3 3 2 1 3 2

C101.4 3 3 3 2 1 1 2 3

Cl015| 3| 3 [ 3] 2 1{1 2 3

1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed




22PE102 Modelling and Analysis of Electrical Machines 3/0/0/3

Nature of Course G (Theory Analytical)

Course Pre-requisites | DC Machines and Transformers, Synchronous and Induction Machines

Course Objectives:

1 To impart the knowledge on Electromagnetic Energy Conversion.
2 To make clear understanding about the concept of Reference frame theory.
3 To provide the knowledge about the dynamic performance of DC machines

Course Outcomes:
Upon completion of the course, students shall have ability to

C102.1 [Know about Electromagnetic Energy Conversion. [R]
C102.2 |Understand the concept of Reference frame theory. [U]
C102.3 |Analyze about DC machines with dynamic performance. [A]
C102.4 |Apply reference frame theory on Induction machines. [AP]
C102.5 |Apply reference frame theory on Synchronous machines. [AP]

Course Contents:

Module 1: Principles of Electromagnetic Energy Conversion 15 Hrs
General expression of stored magnetic energy, co-energy and force/ torque - Example using

single and doubly excited system - Air gap MMF - winding inductances.

Module 2: Reference Frame Theory and DC Machines 15 Hrs
Static and rotating reference frames - Transformation of variables-Commonly used reference
frames - Transformation between reference frames - Transformation of a balanced set -
Balanced steady state phasor and voltage equations - Variables observed from several frames
of reference. Direct current machines -Voltage and torque equations - Dynamic characteristics of
permanent magnet and shunt DC motors - State equations - Solution of dynamic characteristic
by Laplace transformation - digital computer simulation of permanent magnet and shunt DC
machines.

Module 3: Symmetrical Induction and Synchronous Machines 15 Hrs
Induction machines-voltage and torque equations - Equations of transformation for rotor circuits
- Voltage and torque equations in arbitrary reference frame variables - Analysis of steady state
operation - Free acceleration characteristics - Analysis of dynamic performance for load torque
variations-Computer simulation in the arbitrary reference frame. Synchronous machines-Voltage
and torque equations - Stator voltage equation in arbitrary reference frame variables - Park’s
equations - Rotor angle - Analysis of dynamic performance for load torque variations-Dynamic
performance for three phase fault - Transient stability limit - Critical clearing time - Equal area
criterion - Computer simulation.

Total Hours 45

Text Books:
1 Paul Krause, Oleg Wasynczuk, Scott D. Sudhoff, Steven Pekarek, “Analysis of Electric
Machinery and Drive Systems”, Wiley IEEE Press, Third Edition, 2013.
2 A.E. Fitzgerald., Charles Kingsley. Jr., Stephen D. Umans, ‘Electric Machinery’, Tata

McGraw-Hill Publishing Co-Ltd, 2015.

Reference Books:

R. Krishnan, “Electric Motor Drives, Modeling, Analysis and Control”, Pearson
Education India; 1st edition, 2015.

1
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P S Bimbhra, “Generalized Theory of Electrical Machines”, Khanna Publishers, 5th
2 -
Edition,2013.
3 Ned Mohan, “Advanced Electric Drives: Analysis, Control, and Modeling Using
MATLAB / Simulink”, Wiley & Sons, 1st Edition, 2014.

Web References:

1 http://people.ece.umn.edu/users/riaz/macsim/info.pdf

https://fece.mst.edu/media/academic/ece/documents/12_Permanent_Magnet_DC_Machin

2 e_Simulation_in_ MATLAB_Simulink.pdf

3 http://researchpub.org/journal/jac/number/vol2-nol/vol2-nol-5.pdf

Continuous Assessment
Total
. End Semester
Formative Summative Total | Continuous | "= o o otion | TOt@
Assessment Assessment
Assessment
80 120 200 40 60 100

Assessment Methods & Levels (based on Blooms’ Taxonomy)

Formative Assessment based on Capstone Model

Course Bloom’s Assessmentf Com?]onl_ent (Chpose a_nd map FA (16%)
Outcome Level components from t_ e list - Quiz, AS_S|gnment,

Case Study, Seminar, Group Assignment) [80 Marks]
C101.1 | Remember Online Quiz 20
C101.2 | Understand Class Presentation 20
C101.3 | Analyze : .
C101.4 | Apply Simulation Program 20
C101.5 | Apply Assignment 20

Assessment based on Summative and End Semester Examination

Summative Assessment (24%) End Semester Examination

Bloom’s Level [120 Marks] (60%)

CIAL : [60 Marks] | CIAZ2 : [60 Marks] [100 Marks]
Remember 10 10 10
Understand 30 30 30
Apply 40 40 40
Analyse 20 20 20
Evaluate - - -
Create - - -
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Assessment based on Continuous and End Semester Examination

[200 Marks]

Continuous Assessment (40%)

End
CA 1: 100 Marks CA 2: 100 Marks Semester
Examination
FA 1 (40 Marks) FA 2 (40 Marks) (60%)
SA 1l SA 2
(60 | Component | Component 60 | Component | Component - | [100 Marks]
Marks) - -1l Marks) -l I
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
No.of [PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO | PSO| PSO|PSO
the CO 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
C102.1 3 1 1 1 2
c102.2 | 3 2 2 1 2
C1023 | 3| 2| 1 3 2
C1024 | 3 3 3 2 1 1 2 3
C1025 | 3|1 3|1 3| 2 111 2 3
1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE103 Power Converters Laboratory 0/0/4/2
Nature of Course M (Practical application)
Pre-requisites Power Electronics
Course Objectives:
1 To provide the basic understanding of the dynamic behavior of the power electronic
switches.
2 To make the students familiar with the digital processors used in generation of gate
pulses for the power electronic switches
3 To make the students acquire knowledge on the design of power electronic circuits and
implementing the same using simulation tools
4 To facilitate the students to design gate drive circuits for power converters
5 To provide the fundamentals of DC-AC power converter topologies and analyze the

harmonics

Course Outcomes:
Upon completion of the course, students shall have ability to

Comprehensive understanding on the switching behavior of Power Electronic Al
C103.1 | switches.
Comprehensive understanding on mathematical modeling of power U]
C103.2 | electronic system and ability to implement the same using simulation tools.
Ability of the student to use Arduino/microcontroller for Power Electronic
C103.3 icati [A]
. applications.
Ability of the student to design and simulate various topologies of inverters [AP]
C103.4 | and analyze their harmonic spectrum
Ability to design and fabricate the gate drive power converter circuits.
c103.5 | Analyze the three-phase controlled rectifiers and isolated DC-DC converters [AP]
for designing the power supplies
Course Contents:
S.No List of Experiments co RBT
' Mapping
1. Study of switching characteristics of Power MOSFET & IGBT. C103.1 [A]
2 Circuit Simulation of Three-phase semi-converter with R, RL& C103.2 Al
RLE load.
Circuit Simulation of Three-phase fully controlled converter with
3. R, RL & RLE load. €103.2 [V]
4 Circuit Simulation of Three-phase Voltage Source Inverter in 180 C103.3 U]
' and 120 degree mode of conduction. '
Circuit simulation of Three-phase PWM inverter and study of
5. . . ST C103.3 [U]
spectrum analysis for various modulation indices.
6. Simulation of a single-phase Z-source inverter with R load. C103.4 [AP]
7. Simulation of a five-level cascaded multilevel inverter with R load. | C103.4 [R]
8. Simulation of three-phase AC voltage Controller with R load. C103.4 [AP]
9. Simulation of Four quadrant operation of DC Chopper. C103.5 [U]
Generation of Gating pulse using Arduino/Micro Controller/PIC
10. microcontroller for a DC-DC converter and single-phase voltage C103.5 [A]
source inverter.
11. | Simulation of a Flyback DC-DC converter C103.5 [A]
Total Hours 30
Text Books:
1 Ned Mohan, Tore M. Undeland & William P. Robbins, “Power Electronics-Converters,
Applications and Design”, John Wiley & Sons edition 2011.
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2

M.D.Singh, “Power Electronics”, Tata McGraw-Hiill, 2" edition 2014

3

P.S. Bhimbra, “Power Electronics”, Khanna Publishers edition 2018.

Reference Books:

1 Vedam Subramanian, “Power Electronics” New age international Second edition 2018.
2 P.C. Sen, “Modern Power Electronics”, Tata McGraw-Hill, edition 2018.
3 Bimal K. Bose, “Modern Power Electronics and AC Drives”, Pearson,2015

Web References:

1 https://nptel.ac.in/courses/108101038/
2 https://www.tutorialspoint.com/power_electronics/index.htm
https://in.mathworks.com/videos/developing-dc-dc-converter-control-with-
3 simulinkautomatically-generating-controller-code-for-implementation-on-embedded-
processorl535540362783.html
4 https://in.mathworks.com/videos/series/developing-dc-dc-converter-control-
withsimulink.html
Continuous Assessment
_ _ End Semester Total
Formative Summative Total Total Continuous | Examination ota
Assessment Assessment Assessment
75 25 100 60 40 100
Assessment based on Continuous and End Semester Examination
Continuous Assessment (60%)
[100 Marks] End Semester
, Practical Examination
Bloom’s Level 0
FA SA (40%)
(75 Marks) (25 Marks) [100 Marks]
Remember - - -
Understand 20 20 20
Apply 30 30 30
Analyse 30 30 30
Evaluate - - -
Create 20 20 20
No.of | PO|PO|PO|[PO|PO|PO|PO|PO|PO| PO | PO| PO |PSO|PSO| PSO
the CO | 1 2 3| 4 5 6 7 8 9| 10 | 11 | 12 1 2 3
C103.1 | 3 3 2 2 1 ]2 2 2 3 3
c103.2 | 3 2 1 1 1 ]2 2 2 3 3
C103.3 | 3 3 2 2 3 1 ]2 2 2 3 3
C1034 | 3 2 1 1 1 ]2 2 2 3 3
C1035 | 3 2 1 1 1 ]2 2 2 3 3
1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE201 Electric Drives System 3/0/0/3

Nature of Course G (Theory)

Course Pre requisites | Electrical Machines, Power Electronics

Course Objectives:

1 To introduce basic concepts of load and drive interaction.

5 To gain knowledge on speed control concepts of AC, DC drives and its braking
methods.

3 To introduce design methodology and to provide knowledge on industrial drive
applications

Course Outcomes:
Upon completion of the course, students shall have ability to

C201.1 In'Ferpret concepts of load and different speed control methods of DC U]
drives.

C201.2 | Analyze the operation chopper fed DC drives. [A]
C201.3 | Infer the operation of induction motor and synchronous motor drives. [U]
C201.4 | Examine the different speed control concepts of AC drives. [A]
C201.5 | Apply the digital drive control concepts on industrial drives. [AP]
Course Contents:

Module 1: Basic Drive system and DC motor Control 15 Hrs

Basic power electronic drive system, components. Different types of loads, shaft-load coupling
systems. Stability of power electronic drive. Conventional methods of DC motor speed control,
single phase and three phase converter fed D.C motor drive. Power factor improvement
techniques, four quadrant operation. Chopper fed drives, input filter design. Braking and speed
reversal of DC motor drives using choppers, multiphase choppers. PV fed DC drives.

Module 2: Induction Motor Control 15 Hrs
Conventional methods of induction motor speed control. Solid state controllers for Stator voltage
control, soft starting of induction motors, Rotor side speed control of wound rotor induction
motors. Slip power recovery scheme. Voltage source and Current source inverter fed induction
motor drives-d-q axis modeling and vector control.

Module 3: Synchronous Motor Control 15 Hrs
Speed control of synchronous motors, field oriented control, load commutated inverter drives,
switched reluctance motors and permanent magnet motor drives. Introduction to design aspects
of machines. Industrial Drives-Digital control of Electric Drives and their Application.

Total Hours 45

Text Books:
1 G. K. Dubey,“ Fundamentals of electric Drives, Narosa Publishing House”, 2nd edition,
2011.

2 R. Krishnan, ‘Electric Motor Drives-Modeling, Analysis and Control’, Prentice-Hall of
India Pvt. Ltd., New Delhi, 2010
3 Bimal K .Bose, ‘Modern Power Electronics and AC Drives’, Pearson Education Pvt.Ltd.,
New Delhi, 2014.
Reference Books:
1 VedamSubramanyam, “Electric Drives-Concepts and Applications”, Tata McGraw-
Hill publishing company Ltd., New Delhi, 2009
2 P.C Sen “Thyristor DC Drives”, John wiely and sons, New York, 2007

R2022 M.E Power Electronics and Drives Page 22



Web References:

1 https://www.academia.edu/28273011/Review_of Slip_Power_Recovery _Scheme

2 https://www.academia.edu/4953491/Real_Time_Control_of_Electrical_Machine_Drive
s_A_Review

Continuous Assessment
. _ C Total End Semester Total
Formative Summative Total ontinuous | "= mination | '°t&
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmentf Com?]onl_ent (Chpose a_nd map FA (16%)
Outcome Level components from t_ e list - Quiz, As_S|gnment,
Case Study, Seminar, Group Assignment) [80 Marks]
C201.1 | Understand Online Quiz 20
C201.2 | Analyse Class Presentation 20
C201.3 | Understand .
C201.4 | Analyse Group Assignment 20
C201.5 | Apply Case Study 20

Assessment based on Summative and End Semester Examination

Bloom’s Level

[120 Marks]

Summative Assessment (24%)

CIAL : [60 Marks]

CIA2 : [60 Marks]

End Semester Examination

(60%)

[100 Marks]

Remember 10 10 10
Understand 30 30 30
Apply 10 10 10
Analyse 50 50 50
Evaluate - - -
Create - - -

Assessment based on Continuous and End Semester Examination

Continuous Assessment (40%)

[200 Marks]

CA 1: 100 Marks

CA 2: 100 Marks

End
Semester

Examination

SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component | Component 60 | Component [ Component - | [100 Marks]
Marks) - -1l Marks) -l I
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of [PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO|PSO
theCO | 1 2 3| 4|5 6 7 8 9| 10 | 11 | 12 1 2 3
C201.1 | 3 1 1 1 2
Cc201.2 | 3 2 2 1 2
C201.3 3 2 1 3 2
C201.4 3 3 3 2 1 1 2 3
C2015| 3| 3|32 111 2 3
C2016 | 3| 2| 1 3 2

1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE202 Electric Vehicle and Power Management 3/0/0/3

Nature of Course E (Theory skill based)

Course Pre-requisites | Power Electronics, Electrical Machines

Course Objectives:

1 To understand the concept of electric vehicles and its operations

To present an overview of Electric Vehicle (EV), Hybrid Electric vehicle (HEV) and
their architecture

3 To understand the need for energy storage in hybrid vehicles

To provide knowledge about various possible energy storage technologies that can
be used in electric vehicles

Course Outcomes:

Upon completion of the course, students shall have ability to

2

4

C202.1 | Interpret the concept of electric vehicle and energy storage systems. [U]

C202.2 Exam!ne thg working and components of Electric Vehicle and Hybrid (Al
Electric Vehicle

C202.3 Infer. thg operation of of power converters and electrical drives in industrial AP]
applications

C202.4 IIIustrgte the operation of storage systems such as battery and super U]
capacitors

C202.5 Analyze the various energy storage systems based on fuel cells and (Al
hydrogen storage

Course Contents:

Module 1: Electric Vehicles and Vehicle Mechanics 15 Hrs

Electric Vehicles (EV), Hybrid Electric Vehicles (HEV), Engine ratings- Comparisons of EV with
internal combustion Engine vehicles- Fundamentals of vehicle mechanics. Architecture of EV’s
and HEV’s-Plug-n Hybrid Electric Vehicles (PHEV)- Power train components and sizing, Gears,
Clutches, Transmission and Brakes.

Module 2: Power Electronics and motor Drives 15 Hrs
Electric drive components-Power electronic switches- four quadrant operation of DC drives -

Induction motor and permanent magnet synchronous motor-based vector control operation -
Switched reluctance motor (SRM) drives - EV motor sizing. Battery Basics- Different types-
Battery Parameters-Battery life & safety impacts - Battery modeling-Design of battery for large
vehicles.

Module 3: Alternative Energy Storage Systems 15 Hrs
Introduction to fuel cell- Types, Operation and characteristics- proton exchange membrane
(PEM) fuel cell for E-mobility- hydrogen storage systems - Super capacitors for transportation
applications.

Total Hours | 45

Text Books:
Igbal Hussain, “Electric and Hybrid Vehicles: Design Fundamentals, Second Edition”

1 CRC Press, Taylor & Francis Group, Second Edition (2011).
Ali Emadi, Mehrdad Ehsani, John M.Miller, “Vehicular Electric Power Systems”,
2 Special Indian Edition, Marcel dekker, Inc 2010.
3 Wie Liu, “Hybrid Electric Vehicle System Modeling and Control”,Second Edition, John

Wiley & Sons,2017

Reference Books:
1 Mehrdad Ehsani, YiminGao, Sebastian E. Gay, Ali Emadi, ‘Modern Electric, Hybrid

Electric and Fuel Cell Vehicles: Fundamentals, Theory and Design', CRC Press, 2004.
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2 C.C. Chan and K.T. Chau, 'Modern Electric Vehicle Technology', OXFORD University
Press, 2001
Web References:
1. https://www.hyundai.com/in/en/find-a-car/kona electric/highlights.html
2. https://tech.hyundaimotorgroup.com/tag/futuretechnology/?gclid=EAlalQobChMImdO
Hi6 TO6AIVIHOrCh2V4Aw5PEAAYASAAEQI90 D BwE
3. https://afdc.energy.gov/files/pdfs/hev_ev_ghgreductions.pdf&ved=2ahUKEwi_tv-
KpPToAhV06nMBHdeSACQFjAAegQIBBAB&Usg=AOVVaw2KfANHI7Y4gTmkGP5xJ
QWN
Continuous Assessment
_ _ C Tptal End Semester Total
Formative Summative Total ontinuous | = mination | 1ot
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessment Compon_ent (Chpose a_nd map FA (16%)
Outcome Level components from the list - Quiz, Assignment,
Case Study, Seminar, Group Assignment) [80 Marks]
C202.1 | Understand Online Quiz 20
C202.2 | Analyze Class Presentation 20
C202.3 | Apply :
C202.4 | Understand | /\SSlgnment 20
C202.5 | Analyze Simulation Program 20

Assessment based on Summative and End Semester Examination

Bloom’s Level

Summative Assessment (24%)

[120 Marks]

(60%)

End Semester Examination

CIA1 : [60 Marks] CIA2 : [60 Marks] [100 Marks]
Understand 20 20 20
Analyze 20 20 20
Apply 30 30 30
Understand 30 30 30
Analyze - - -
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Assessment based on Continuous and End Semester Examination

Continuous Assessment (40%)

[200 Marks] End
CA 1: 100 Marks CA 2: 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component [ Component (60 Component | Component - | [100 Marks]
Marks) - - I Marks) -l Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
No.of | PO|PO|PO|[PO|PO|PO|PO|PO|PO| PO | PO| PO |PSO|PSO| PSO
the CO 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
C202.1 | 3 1 1 1 2
c202.2 | 3 2 2 1 2
C202.3 3 2 1 3 2
C202.4 | 3 3 3 2 1 1 2 3
C2025 | 3|1 3] 3|2 111 2 3
1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE203 Modelling and Design of SMPS 3/0/0/3

Nature of Course D (Theory Application)

Course Pre-requisites | Power Electronics

Course Objectives:

1 To inculcate knowledge on steady state analysis of non-isolated DC-Dc converter
2 To perform steady state analysis of Isolated DC-DC converter

3 To educate on different converter dynamics

4 To impart knowledge on the design of controllers for DC-DC converters

5 To familiarize the design magnetics for SMPS applications

Course Outcomes:
Upon completion of the course, students shall have ability to

C203.1 | Analyze and design Non-Isolated DC-DC converter [A]
C203.2 | Analyze and design Isolated DC-DC converter [A]
C203.3 | Derive transfer function of different converters [AP]
C203.4 | Design controllers for DC-DC converters [AP]
C203.5 | Design magnetics for SMPS application [AP]

Course Contents:

Module 1: Analysis of Non-Isolated and Isolated DC-DC Converters 15 Hrs
Buck, Boost, Buck- Boost and Cuk converters: Principles of operation - Continuous conduction
mode— Concepts of volt - sec balance and charge balance - Analysis and design based on
steady state relationships - Introduction to discontinuous conduction mode - SEPIC topology -
design examples - Applications to Battery operated vehicle, PV system. Isolated DC-DC
converter: Introduction - classification- forward- flyback - pushpull - half bridge - full bridge
topologies design of SMPS - Applications to Battery operated vehicle.

Module 2: Converter Dynamics 15 Hrs
AC equivalent circuit analysis - State space averaging - Circuit averaging - Averaged switch
modeling - Transfer function model for buck, boost, buck-boost and cuk converters - Input filters.

Module 3: Controller and Magnetic Design 15 Hrs
Review of P, PI, and PID control concepts - gain margin and phase margin - Bode plot based
analysis - Design of controller for buck, boost, buck-boost and cuk converters. Basic magnetic
theory revision - Inductor design - Design of mutual inductance - Design of transformer for
isolated topologies - Ferrite core table and selection of area product - wire table - selection of
wire gauge.

Total Hours | 45

Text Books:
Robert W. Erickson & Dragon Maksimovic, ” Fundamentals of Power Electronics”,
L | Third Edition, 2030.
2 Philip T Krein, “ Elements of Power Electronics”, Oxford University Press, 2017
IssaBatarseh, Ahmad Harb, “Power Electronics- Circuit Analysis and Design, Second
3 edition, 2018
Reference Books:
1 Simon Ang and Alejandra Oliva, “Power-Switching Converters”, CRC press, 3™
edition, 2011.
2 W. G. Hurley and W. H.Wolfle, “Transformers and Inductors for Power Electronics
Theory, Design and Applications”, 2013 Wiley, 1st Edition.
Web References:
1. https://www.hyundai.com/in/en/find-a-car/kona electric/highlights.html
2. https://tech.hyundaimotorgroup.com/tag/futuretechnology/?gclid=EAlalQobChMImdO
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3. https://afdc.energy.gov/files/pdfs/hev_ev_ghgreductions.pdf&ved=2ahUKEwi_tv-

KpPToAhVO6nMBHdeSACQFjAAegQIBBAB&uUsg=AOVVaw2KfANHI7Y4gTmkGP5xJ

QWN
Continuous Assessment
i i Cor;l;?r:f:lous End Semester Total
Formative Summative Total Examination
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessment Component (Choose and map FA (16%)
Outcome Level components from the list - Quiz, Assignment,
Case Study, Seminar, Group Assignment) [80 Marks]
C203.1 | Analyze Online Quiz 20
C203.2 | Analyze Class Presentation 20
C203.3 | Apply .
C203.4 | Apply Group Assignment 20
C203.5 | Apply Case Study 20

Assessment based on Summative and End Semester Examination

Bloom’s Level

Summative Assessment (24%)

[120 Marks]

CIA1 : [60 Marks]

End Semester Examination
(60%)

[100 Marks]

CIA2 : [60 Marks]

Remember 20 20 20
Understand 20 20 20
Apply 30 30 30
Analyse 30 30 30
Evaluate - - -
Create - - -
Assessment based on Continuous and End Semester Examination
Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2 : 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component | Component (60 Component | Component - | [100 Marks]
Marks) - -l Marks) -l Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of | PO|PO| PO|PO|PO|PO|PO|PO|PO| PO| PO| PO | PSO| PSO| PSO
the CO 1 2 3| 4 5 6 7| 8 9| 10| 11| 12 1 2 3
c2031 [ 3| 1] 1|1 2
C203.2 | 5 2 2 1 2
C2033 | 3 2 1 3 2
C2034 |1 3| 3| 3] 2 1 2 3
C203.5 | 3 3 3 2 1 2 3
1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE205

Electrical Drives Laboratory 0/0/4/2

Nature of Course

M (Practical application)

Pre-requisites

Power Electronics

Course Objectives:

1
2

3
4

To know the DC motor performance with controlled converter and chopper.
To gain knowledge about the Vector controlled induction motor and to verify their
performance.

To Implement IGBT based SVPWM inverter.

To control the speed of Induction and SRM motor by DSP controller.

Course Outcomes:
Upon completion of the course, students shall have ability to

C205.1 | Analyze the performance of DC and AC motor. [A]
C205.2 | Analyze the performance characteristics of DC and AC motor in [A]
Regenerative/ Dynamic breaking.
C205.3 | Understand the PLC based motor control. [U]
C205.4 | Apply DSP controller to the Induction SRM. [A]
C205.5 | Analyze the performance of DC and AC motor. [A]
Course Contents:
S.No List of Experiments CO RBT
Mapping
1 Speed control of DC motor using three phase fully controlled C205.1 [A]
converter.
2. Simulation of closed loop control of Converter fed DC drive. C205.1 [A]
3. Re_generatlve/ Dynamic breaking operation for DC motor study C205.2 U]
using software.
4 Re_generatlve/ Dynamic breaking operation for AC motor study C205.2 U]
using software.
5. PLC based AC motor control operation. C205.3 [AP]
6. DSP based speed control of SRM motor. C205.4 [AP]
7. Speed control of Induction motor drive. C205.5 [U]
g [P)(reicgrmance study of Stator Voltage Controlled Induction Motor C205.5 [A]
9. Vector Controlled Induction Motor Drive. C205.5 [A]
10. | Speed control of BLDC motor. C205.5 [A]
Total Hours 30
Text Books:
1 G. K. Dubey,“Fundamentals of Electric Drives, Narosa Publishing House”, 2nd edition,
2011.
2 R. Krishnan, ‘Electric Motor Drives-Modeling, Analysis and Control’, Prentice-Hall of
India Pvt. Ltd., New Delhi, 2010
3 BimalK .Bose, ‘Modern Power Electronics and AC Drives’, Pearson Education Puvt.
Ltd., New Delhi, 2014.
Reference Books:
1 VedamSubramanyam, “Electric Drives-Concepts and Applications”, Tata
McGraw-Hill publishing company Ltd., New Delhi, 2009
2 P.C Sen “Thyristor DC Drives”, John wiely and sons, New York, 2007.

Web References:

1 https://www.academia.edu/28273011/Review_of_Slip_Power_Recovery_Scheme
2 https://www.academia.edu/4953491/Real_Time_Control_of_Electrical_Machine_Drive
s_A Review
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http://www.academia.edu/4953491/Real_Time_Control_of_Electrical_Machine_Drive

Continuous Assessment

End Semester

Formative Summative Total Continuous | Examination Total
Total
Assessment Assessment Assessment
75 25 100 60 40 100

Assessment based on Continuous and End Semester Examination

Continuous Assessment (60%)
[100 Marks] End Semester
, Practical Examination
Bloom’s Level
(40%)
FA SA 100 Mark
(75 Marks) (25 Marks) [ arks]
Remember - - -
Understand - - -
Apply 60 60 60
Analyse 30 30 30
Evaluate 10 10 10
Create - - -
No.of [PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO | PO |PSO|PSO| PSO
theCO | 1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3
C205.1 | 3 3 2 2 112 2 2 3 3
C205.2 | 3 2 1 1 112 2 2 3 3
C205.3 | 3 3 2 2 3 112 2 2 3 3
C205.4 | 3 2 1 1 112 2 2 3 3
C2055 | 3 2 1 1 1|2 2 2 3 3
1 Reasonably Agreed 2 Moderately Agreed 3 Strongly Agreed
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22PE501 Distributed Generation and Micro Grids 3/0/0/3

Nature of Course D (Theory Application)

Course Pre-requisites | Renewable Energy Resources

Course Objectives:

1 To develop a conceptual introduction to various distributed generation.
2 To analyze the impact of grid integration.
3 To know about the structures of micro grids and various control schemes.

Course Outcomes:
Upon completion of the course, students shall have ability to

C501.1 | Examine the various distributed generation systems and IEEE standards. [A]
C501.2 | Interpret the operation of energy storage elements in distributed generation [U]
C501.3 | Analyze the Grid integration issues and stability. [A]
C501.4 | Infer the AC and DC micro grid structures and its interface. [AP]
C501.5 | Classify the various control schemes of micro grid . [A]
Course Contents:

Module 1: Distributed Generations 15 Hrs

Concept of distributed generations-topologies-selection of sources - regulatory standards/
framework - Standards for interconnecting Distributed resources to electric power systems: |IEEE
1547 - DG installation classes - security issues in DG implementations - Energy storage
elements: Batteries, ultra-capacitors, flywheels - Captive power plants.

Module 2: Impact of Grid Integration 15 Hrs
Requirements for grid interconnection - limits on operational parameters: voltage, frequency,
THD, response to grid abnormal operating conditions - islanding issues - Impact of grid
integration with NCE sources on existing power system: reliability, stability and power quality
issues.

Module 3: Microgrids 15 Hrs

Concept and definition of microgrid - microgrid drivers and benefits - review of sources of
microgrids - typical structure and configuration of a microgrid - AC and DC microgrids - Power
Electronics interfaces in DC and AC microgrids - communication infrastructure-modes of
operation and control of microgrid -grid connected and islanded mode - Active and reactive
power control-protection issues - anti-islanding schemes: passive, active and communication

based techniques.

Total Hours | 45

Text Books:

1 Amirnaser Yezdani, and Reza Iravani, “Voltage Source Converters in Power
Systems:Modeling, Control and Applications”, IEEE John Wiley Publications, 2010.

Gevork B. Gharehpetian S. Mohammad Mousavi Agah “Distributed Generation
2 Systems-Design, Operation and Grid Integration “Butterworth-Heinemann
Publications, 1st Edition May 2017

Dorin O Neacsu, “Power Switching Converters: Medium and High Power”, CRC

3 Press, Taylor & Francis, 2014

Reference Books:

1 Nikos Hatziargyriou “Microgrids: Architectures and Control” John Wiley Publications,
2014

2 F. Manwell, J.G. McGowan “Wind Energy Explained, theory design and applications”,
Wiley publication 2010.

Web References:

1 https://www.edx.org/course/solar-energy-integration-of-photovoltaic-systems-in-
microgrids
2 https://www.coursera.org/lecture/electric-utilities/5-3-microgrids-PK58x
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Continuous Assessment
. . C Total End Semester Total
Formative Summative Total ontinuous | ", - ination | 'ot@
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmentf Com;k)lor;_ent (Choose and map FA (16%)
Outcome Level components from t_ e list - Quiz, As_,3|gnment,
Case Study, Seminar, Group Assignment) [80 Marks]
C501.1 | Analyze Online Quiz 20
C501.2 | Understand Class Presentation 20
C501.3 | Analyze .
C5014 Applzz Group Assignment 20
C501.5 | Analyze Case Study 20

Assessment based on Summative and End Semester Examination

Bloom’s Level

Summative Assessment (24%)
[120 Marks]

CIAL : [60 Marks]

CIA2 : [60 Marks]

End Semester Examination
(60%)
[100 Marks]

Remember 20 20 20
Understand 20 20 20
Apply 30 30 30
Analyse 30 30 30
Evaluate - - -
Create - - -
Assessment based on Continuous and End Semester Examination
Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2 : 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component | Component (60 Component | Component - | [100 Marks]
Marks) - - I Marks) -l Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of |PO|PO|PO|PO|PO|PO|PO|PO|PO| PO| PO| PO | PSO| PSO | PSO
the CO | 1 2 3 4 5 6 7 8 9 10 | 11 12 1 2 3
C501.1 3 1 1 1 2
C501.2 | 3 2 2 1 2
C501.3 3 2 1 3 2
C501.4 3 3 3 2 1 1 2 3
C5015 | 3| 3([3] 2 1{1 2 3

1 Reasonably Agreed | 2 Moderately Agreed 3 Strongly Agreed
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22PE502 Power Quality 3/0/0/3

Nature of Course D (Theory Application)
Course Pre-requisites | Nil
Course Objectives:

1 To know the different power quality issues and IEEE standards with
recommendedpractices.

5 To estimate the various types of harmonics, sag and mitigation techniques using
filters.

3 To understand the compensation techniques used for power factor correction and
loadvoltage regulation.

Course Outcomes:

Upon completion of the course, students shall have ability to
Interpret the various power quality issues, standards with recommended

C502.1 : U
practices. [V]
Acquire knowledge about the harmonics, harmonic introducing devices

C502.2 and analyze effect of harmonics on system equipment’s and loads. [A]

C502.3 Understand the active and passive power filtering techniques for harmonics. [U]

C502.4 | Analyze the different types of load balancing problem in the power system [A]
Choose compensate system for voltage restoration and power quality
conditioning equipment’s. [AP]
Course Contents:

C502.5

Module 1: Review of various power quality (PQ) problems 15 Hrs

Source of generation and their impacts on equipment and systems - need of monitoring -
international power quality standards (IEEE Standards) and recommended practices.

Module 2: Harmonics 15 Hrs
Individual and total harmonic distortion RMS value of a harmonic waveform Triplex harmonics -
Important harmonic introducing devices - SMPS Three phase power converters-arcing devices,
saturable devices - Harmonic distortion of fluorescent lamps - Effect of power system harmonics
on power system equipment and loads - Overview of active and passive filters for harmonics -
Harmonic reduction and voltage sag reduction.

Module 3: Compensation Methods 15 Hrs
Principle of load compensation and voltage regulation - Classical load balancing problem: Open
loop balancing - Closed loop balancing, Current balancing - Analysis of unbalance -
Instantaneous real and reactive powers - Extraction of fundamental sequence component. DVR
- DVR structure - Voltage restoration - Series active filter - Unified Power Quality Conditioner -
Overview of DSTATCOM.

Total Hours | 45

Text Books:
1 Bhim Singh, Ambrish Chandra, Kamal Al-Haddad, “Power Quality: Problems
and Mitigation Techniques”, John Wiley & Sons,2015.
> Ewald Fuchs, Mohammad A. S. Masoum Power Quality in Power Systems
and Electrical Machines,Elseveir academic press publications,2011
3 G.T. Heydt, “Electric power quality”, McGraw-Hill Professional, 2007
Reference Books:
1 Ahmed F. Zobaa, Shady H.E. Abdel Aleem and Murat E. Balci, “Power System

Harmonics - Analysis, Effects, and Mitigation Solutions for Power Quality
Improvement”, Intec open 2018.
2 ArindamGhosh “Power Quality Enhancement Using Custom Power Devices”,
(Power Electronics and Power Systems)’, Springer; 2008.
Web References:

1. https://nptel.ac.in/courses/108105066/16

2. https://nptel.ac.in/courses/112107240/29
R2022 M.E Power Electronics and Drives Page 37



https://nptel.ac.in/courses/108105066/16
https://nptel.ac.in/courses/112107240/29

3. https://nptel.ac.in/courses/108107114/35
4. https://www.powerstandards.com/tutorials/ieee-power-quality-standards/
5 https://www.researchgate.net/publication/228413035_Harmonic_distortion_caused_by
' __compact_fluorescent_lights_on_electrical_networks
5 https://www.researchgate.net/publication/273203160_Power_Conditioning_Using_Dy
' namic_Voltage Restorers_under_Different_Voltage Sag Types/figures?lo=1
Continuous Assessment
. _ Total End Semester| ..,
Formative Summative Total Continuous | Examination
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmentf Comﬁonl_ent (Ch_oo;e a_nd map FA (16%)
Outcome Level components from the list - Quiz, Assignment,
Case Study, Seminar, Group Assignment) [80 Marks]
C502.1 | Understand Online Quiz 20
C502.2 | Analyze Class Presentation 20
C502.3 | Understand .
C502.4 | Analyze Group Assignment 20
C502.5 | Apply Case Study 20
Assessment based on Summative and End Semester Examination
Summative Assessment (24%) End Semester Examination
Bloom’s Level [120 Marks] (60%)
CIAL : [60 Marks] | CIAZ2 : [60 Marks] [100 Marks]
Remember 20 20 20
Understand 20 20 20
Apply 30 30 30
Analyse 30 30 30
Evaluate - - -
Create - - -
Assessment based on Continuous and End Semester Examination
Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2 : 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component | Component (60 Component | Component - | [100 Marks]
Marks) - -l Marks) - Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of | PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO|PSO
theCO| 1| 2| 34| 5|6 | 7|8 9] 10|11 12 1 2 3
C502.1 3 1 1 1 2

C502.2 | 3 2 2 1 2

C5023 | 3| 2| 1 3 2

C5024 | 3| 3| 31| 2 1 1 2 3

C5025 | 3| 3|3 [2 111 2 3

1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE503 Grid Integration of Renewable Energy Sources 3/0/0/3

Nature of Course D (Theory Application)

Course Pre-requisites | Nil

Course Objectives:

1 To study about the integration of various renewable energy sources into the grid.
2 To analyze various grid issues due to renewable energy sources..

3 To analyze the dynamics of network due to wind farm

4 To provide knowledge about power system stabilizers.

5 To provide knowledge about grid connected and standalone PV system

Course Outcomes:
Upon completion of the course, students shall have ability to

C503.1 Infer the integration of various renewable energy sources into the grid [U]
C503.2 Analyze various grid issues due to renewable energy sources [A]
C503.3 Compute the dynamics of network due to wind energy integration [AP]
C503.4 Interpret the operation of power system stabilizers. [U]
C503.5 Design the grid connected and standalone PV system. [A]

Course Contents:

Module 1: Network Management 15 Hrs

Introduction to renewable energy and grid integration - Network voltage management - Power
guality management (voltage dips, harmonics, flickers, and reactive power control) - Frequency
management-Influence of WECS on system transient response - Interconnection standards and
grid code requirements for integration.

Module 2: Influence of Wind Farms on Network Dynamic Performance 15 Hrs
Dynamic Stability and its Assessment-Dynamic characteristics of Synchronous Generation - A
Synchronizing power and Damping power model of a Synchronous Generator-Influence of
Automatic Voltage Regulator on Damping-Influence on Damping of Generator Operating
Conditions-Influence of Turbine Governor on Generator Operation-Transient Stability —Voltage
Stability-Influence of Generation Type on Network Dynamic Stability-Dynamic Interaction of Wind
Farms with the Network-influence of Wind Generation on Network Transient Performance. A
Power System Stabilizer for a Synchronous Generator - A Power System Stabilizer for a DFIG -
A Power System Stabilizer for a FRC Wind Farm.

Module 3: Stand Alone and Grid Connected PV System 15 Hrs
Solar modules-storage systems-Basics of batteries-Batteries for PV Systems-Charge
Controllers-MPPT and Inverters-Power Conditioning and Regulation-protection-Types of Solar
PV systems - standalone PV systems design-sizing-PV systems in buildings-design issues for
central power stations-safety-Economic aspect-efficiency and performance-International PV
programs

Total Hours | 45

Text Books:

1 Stuart R.Wenham, Martin A. Green, Muriel E. Watt and Richard Corkish, ‘Applied

Photovoltaics’, Earthscan, UK, 2007.

2 Joshua Earnest, ‘Wind power technology’, Il Edition, PHI, 2015.

Olimpo Anaya-Lara, Nick Jenkins, Janaka Ekanayake, Phill Cartwright and Mike
3 Hughes,’'Wind Generation Modelling and Control’, A John Wiley and Sons, Ltd.,
Publication, 2009.

Reference Books:

1 Brenden Fox, Damian Flynn and Leslie Bryans, ‘Wind Power Integration Connection
and system operational aspects’, Published by The Institute of Engineering and
Technology, London, United Kingdom, 2007.

2 Frank S. Barnes & Jonah G.Levine, ‘Large Energy Storage Systems Handbook’, CRC
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Press, 2011.

3 Chetan Singh Solanki, ‘Solar Photovoltaic Technology and Systems’-A Manual for
Technicians, Trainees and Engineers, PHI, 2014.

Web References:

1. https://www.rff.org/publications/explainers/renewables-101-integrating-renewables/

2. https://pcmp.springeropen.com/articles/10.1186/s41601-021-00181-3

Continuous Assessment
. _ Total End Semester| L ..,
Formatlve Summat|ve Total Continuous Exam|nat|0n
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmentf Com?]onl_ent (Ch'ooie a_nd map FA (16%)
Outcome Level components from t_ e list - Quiz, s_S|gnment,
Case Study, Seminar, Group Assignment) [80 Marks]
C503.1 | Understand Online Quiz 20
C503.2 | Analyze Class Presentation 20
C503.3 | Apply .
C503.4 Understand Assignment 20
C503.5 | Analyze Case Study 20

Assessment based on Summative and End Semester Examination

Summative Assessment (24%) End Semester Examination

Bloom’s Level [120 Marks] (60%)

CIAL : [60 Marks] | CIA2 : [60 Marks] [100 Marks]
Remember 10 10 10
Understand 30 30 30
Apply 10 10 10
Analyse 50 50 50
Evaluate - - -
Create - - -

Assessment based on Continuous and End Semester Examination

Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2 : 100 Marks Semester

Examination

A1 FA 1 (40 Marks) Ao FA 2 (40 Marks) (60%)
(60 | Component | Component 60 | Component [ Component - | [100 Marks]

Marks) - -l Marks) -l Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of [PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO|PSO
theCO | 1 2 3| 4|5 6 7 8 9| 10 | 11 | 12 1 2 3
C503.1 | 3 1 1 1 2
C503.2 | 3 2 2 1 2
C503.3 3 2 1 3 2
C503.4 3 3 3 2 1 1 2 3
Cc5035| 3| 3|32 111 2 3

1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PES504 Power Semiconductor Devices and Modelling 3/0/0/3

Nature of Course E (Theory skill based)

Course Pre-requisites | Power Electronics, Control Systems

Course Objectives:

1 To expose the basic theoretical and practical applications of power
semiconductor devices with simulation.

2 Understand the protection and control circuit for the semiconductor devices.

Course Outcomes:
Upon completion of the course, students shall have ability to

C504.1 Design and analysis the current controlled power semiconductordevices. [A]
C504.2 Bg\s/ilggsand analysis the voltage controlled power semiconductor Al
C504.3 Se!ect firing and protection circuit for different power semiconductor U]
switches.
Understand the methods of thermal protection for different
£504.4 semiconductor devices V]
C504.5 |Analyze and design various power electronics devices [A]

Course Contents:

Module 1: Current controlled devices 15 Hrs
Power Diode, Thyristors and BJT’s-Construction, static and dynamic characteristics; Negative
temperature coefficient and secondary breakdown- Power Darlington - series and parallel
operation; comparison of BJT and Thyristor - Steady state and dynamic models of BJT and
Thyristor - Simulation of Thyristor and BJT.

Module 2: Voltage controlled devices 15 Hrs
Power MOSFETs and IGBTs-Principle of voltage controlled devices, construction, types Static
and switching characteristics-series and parallel operation, Steady state and dynamic models of
MOSFET and IGBTSs, Basics of GTO, MCT, FCT, RCT and IGCT - Simulation of MOSFET and
IGBT.

Module 3: Firing and thermal protection circuits 15 Hrs
Necessity of isolation, pulse transformer, opto coupler - Gate drives circuit: SCR, MOSFET,
IGBTs and base driving for power BJT, Over voltage, over current and gate protections, Design
of snubbers. Heat transfer-conduction, convection and radiation, Cooling-liquid cooling, vapour-
phase cooling, Guidance for heat sink selection-Thermal resistance and impedance, Electrical
analogy of thermal components, heat sink types and design-Mounting types.

Total Hours | 45

Text Books:

Rashid M.H., “Power Electronics Circuits, Devices and Applications”, Prentice

1
Hallindia, 3'd Edition, New Delhi, 2013.

2 MD Singh and K.B Khanchandani, “Power Electronics”, Tata McGraw Hill, 2014.

3 Dr. Shailendra Jain Modelling and Simulation using MATLAB Simulink,Wiley,
2ndEdition, 2015

Reference Books:

1 Ned Mohan,Tore M. Undeland, William P.Robbins, “Power Electronics converters,
Applications, and Design”, 3 rd Edition, John Wiley & Sons, 2009.
2 Joseph Vithayathil, Power Electronics: Principles and Applications, Delhi, Tata

McGraw-Hill, 2010.

Web References:

1. http://www.nptel.ac.in/courses/Webcourse-contents/lITKharagpur/Power
Electronics/PDF/

2. https://pcmp.springeropen.com/articles/10.1186/s41601-021-00181-3
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Continuous Assessment
_ _ Total End Semester| L ..,
Formative Summative Total Continuous Examination
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmentf Com;k)lor;_ent (Chpose a_nd map FA (16%)
Outcome Level components from t_ e list - Quiz, As_,3|gnment,
Case Study, Seminar, Group Assignment) [80 Marks]
C504.1 | Analyze Online Quiz 20
C504.2 | Analyze Presentation 20
C504.3 | Understand Assianment 20
C504.4 | Understand 9
C505.5 | Analyze Simulation Program 20

Assessment based on Summative and End Semester Examination

Bloom’s Level [120 Marks]

Summative Assessment (24%)

End Semester Examination
(60%)

CIAL : [60 Marks] | CIA2 : [60 Marks] [100 Marks]
Remember 20 20 20
Understand 20 20 20
Apply 30 30 30
Analyse 30 30 30
Evaluate - - -
Create - - -
Assessment based on Continuous and End Semester Examination
Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2: 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component | Component (60 Component | Component - | [100 Marks]
Marks) -l -l Marks) - | I
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of [PO|PO|PO|PO|PO|PO|PO|PO|PO| PO|PO| PO|PSO| PSO|PSO
the CO 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
C504.1 3 1 1 1 2
C504.2 3 2 2 1 2
C5043 | 3| 2| 1 3 2
C5044 | 3 3 3 2 1 1 2 3
Cc5045 | 3| 3| 3| 2 1 (1 2 3

1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE505 Modern Rectifiers and Resonant Converters 3/0/0/3

Nature of Course G (Theory Analytical)

Course Pre-requisites | Power Electronics

Course Objectives:

To gain knowledge about the harmonics standards and operation of rectifiers in

! Continuous Conduction Mode (CCM) and Discontinuous Conduction Mode (DCM).

5 To analyze and design power factor correction rectifiers for Uninterrupted Power
Supply(UPS) applications.

3 To know the operation of resonant converters for Switched Mode Power Supply
(SMPS) applications.

4 To carry out dynamic analysis of DC- DC Converters.

5 To introduce the source current shaping methods for rectifiers

Course Outcomes:
Upon completion of the course, students shall have ability to

C505.1 | Apply the concept of various types of rectifiers. [AP]

C505.2 Simulate and design the operation of resonant converter and its [AP]
importance.

C505.3 | Identify the importance of linear system, state space model, Pl controller. [U]

C505.4 | Design the DC power supplies using advanced techniques. [A]

C505.5 | Infer the standards for supply current harmonics and its significance. [U]

Course Contents:

Module 1: Power System Harmonics and Line Commutated Rectifiers 15 Hrs

Average power-RMS value of waveform—Effect of Power factor- current and voltage harmonics-
Effect of source and load impedance - AC line current harmonic standards IEC1000-IEEE 519-
CCM and DCM operation of single phase full wave rectifier- Behaviour of full wave rectifier for
large and small values of capacitance - CCM and DCM operation of three phase full wave
rectifier- 12 pulse converters - Harmonic trap filters.

Module 2: Pulse Width Modulated Rectifiers and Resonant Converters 15 Hrs
Properties of Ideal single phase rectifiers-Realization of nearly ideal rectifier-. Single-phase
converter systems incorporating ideal rectifiers - Losses and efficiency in CCM high quality
rectifiers -single- phase PWM rectifier -PWM concepts - device selection for rectifiers - IGBT
based PWM rectifier, comparison with SCR based converters with respect to harmonic content -
applications of rectifiers. Soft Switching - classification of resonant converters - Quasi resonant
converters- basics of ZVS and ZCS- half wave and full wave operation (qualitative treatment) -
multi resonant converters - operation and analysis of ZVS and ZCS multi resonant converter -
zero voltage transition PWM converters -zero current transition PWM converters.

Module 3: Dynamic Analysis of Switching Converters and Source Current Shaping of
Rectifiers 15 Hrs
Review of linear system analysis-State Space Averaging-Basic State Space Average Model-
State Space Averaged model for an ideal Buck Converter, ideal Boost Converter, ideal Buck
Boost Converter and an ideal Cuk Converter. Pulse Width modulation - Voltage Mode PWM
Scheme - Current Mode PWM Scheme - design of PI controller. Need for current shaping -
power factor - functions of current shaper - input current shaping methods - passive

shaping methods -input inductor filter - resonant input filter - active methods-boost
rectifier employing peak current control - average current control - Hysteresis control-
Nonlinear carrier control.

Total Hours | 45

Text Books:
1 Andrzej M. Trzynadlowski, " Introduction To Modern Power Electronics”, John Wiley
& Sons, 2016.
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> Simon Ang and Alejandro Oliva, “Power Switching Converters”, Taylor & Francis
Group,2010.
3 William Shepherd and Li zhang, “Power Converters Circuits”, Marceld Ekkerin,C,
2005.
Reference Books:
1 Marian.K.Kazimierczuk and DariuszCzarkowski, “Resonant Power Converters”,John
Wiley & Sons limited, 2011
2 Abraham |.Pressman, Keith Billings and Taylor Morey, “ Switching Power Supply
Design” McGraw-Hill ,2009
3 V.Ramanarayanan, “Course Material on Switched Mode Power Conversion”lISC,
Banglore, 2007
4 Christophe P. Basso, Switch-Mode Power Supplies, McGraw-Hill ,2014
Web References:
1. http://lwww.ee.iisc.ac.in/new/people/faculty/vjohn/ref/smpcbook,%20VR.pdf
2. https://nptel.ac.in/syllabus/108104015/
3 https://nptel.ac.in/downloads/108105066/
Continuous Assessment
_ _ Total End Semester| L ..,
Formative Summative Total Continuous | Examination
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmen'ﬁc Com?]onl_ent (Choose and map FA (16%)
Outcome Level components from the list - Quiz, Assignment,
Case Study, Seminar, Group Assignment) [80 Marks]
C505.1 | Apply Online Quiz 20
C505.2 | Apply Class Presentation 20
C505.3 | Understand .
C505.4 | Analyze Group Assignment 20
C505.5 | Understand Simulation Program 20

Assessment based on Summative and End Semester Examination

Bloom’s Level

Summative Assessment (24%) End Semester Examination

[120 Marks] (60%)

[100 Marks]

CIAL : [60 Marks] CIA2 : [60 Marks]

Remember 20 20 20

Understand 20 20 20

Apply 30 30 30

Analyse 30 30 30

Evaluate - - -

Create - - -
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Assessment based on Continuous and End Semester Examination

[200 Marks]

Continuous Assessment (40%)

End
CA 1: 100 Marks CA 2: 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component [ Component (60 Component | Component - | [100 Marks]
Marks) - - I Marks) -l Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
No.of | PO|PO|PO|[PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO|PSO
the CO 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
C505.1 | 3 1 1 1 2
C505.2 3 2 2 1 2
C505.3 3 2 1 3 2
C505.4 3 3 3 2 1 1 2 3
C5055 | 3] 3] 3] 2 111 2 3
1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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Digital Control of Power Electronics and Drive
22PE506 Systems 3/0/0/3
Nature of Course E (Theory skill based)

Course Pre-requisites | Power Electronics, Control Systems
Course Objectives:
1 To expose the basic theoretical and practical applications of power semiconductor
devices with simulation.
2 To develop basic AC-DC, DC-DC, DC-AC conversion circuit fed drives.
3 To develop controllers for power electronics circuits.
Course Outcomes:
Upon completion of the course, students shall have ability to

C506.1 | Infer the basic applications of various power semiconductor devices. [U]

C506.2 | Analyse and design various machine models. [A]

C506.3 | Apply AC/DC rectifier circuits to DC Motors. [AP]

C506.4 | Design basic and advanced DC/DC converter circuits. [AP]

C506.5 | Interpret the role of power electronic systems for improvement of [U]
power quality.

C506.6 | Analyse and design inverter circuits for control of drives. [A]

Course Contents:

Module 1: Modelling of Power Devices 15 Hrs
Modelling of Diode, SCR, MOSFET, IGBT in Simulation, Simulation of gate/base drive circuits,
Simulation of Snubber circuit. Introduction to electrical machine modelling: Induction, DC, and
Synchronous machines.

Module 2: Simulation of Rectifier and Chopper fed drives 15 Hrs
Simulation of single and three phase converters-Uncontrolled, Semi controlled and fully
controlled converter fed DC motor drive, Dual Converter. Simulation of DC-DC converter fed dc
motor drives-Buck, Boost, Buck-Boost Converters, Simulation of four quadrant operations of DC-
DC converter. . Simulation of Power factor correction schemes with controllers PWM.

Module 3 Simulation of Inverter fed Drives 15 Hrs
Simulation of single and three phase inverters with MOSFET and IGBT, Space Vector
Representation, Pulse-width modulation methods for voltage and waveform control. Simulation of
Inverter fed Induction and BLDC motor drives.

Total Hours | 45

Text Books:

1 Rashid M.H., “Power Electronics Circuits, Devices and Applications”, Prentice Hall
India,3rd Edition, New Delhi, 2014.

> Randall Shaffer., “Fundamentals of Power Electronics with MATLAB”, Firewall
Media,India, 2010.

3 Dr. Shailendra Jain Modelling and Simulation using MATLAB
Simulink,Wiley, 2ndEdition, 2015

4 Viktor M. Perelmuter ,”Electrotechnical Systems Simulation with Simulink and Sim

Power Systems TM”, CRC Press, Taylor and Francis Group,2013
Reference Books:

1 Ned Mohan, Tore M. Undeland, William P. Robbins, “Power Electronics
Converters, Applications, and Design”, 3 rd Edition, John Wiley and Sons, 2009.
2 Haitham Abu-Rub., Etal., “High Performance Control of AC Drives

withMatlab/Simulink Models”, Wiley Publications. 1% Edition, 2012

Web References:
https://www.mathworks.com/support/books/book54209.html?category=1
http://nptel.ac.in/downloads/108105066/

http://nptel.ac.in/courses/108101038/
https://www.coursera.org/specializations/power-electronics

PlWIN|R
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Continuous Assessment
_ _ Total End Semester| L ..,
Formative Summative Total Continuous Examination
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmentf Com;k)lonl_ent (Chpo;e a_nd map FA (16%)
Outcome Level components from the list - Quiz, ssignment,
Case Study, Seminar, Group Assignment) [80 Marks]
C506.1 | Understand Quiz 20
C506.2 | Analyse Presentation 20
C506.3 | Apply .
C506.4 | Apply Assignment 20
C506.5 | Understand : :
C506.5 | Analyse Simulation Program 20

Assessment based on Summative and End Semester Examination

Summative Assessment (24%) End Semester Examination
Bloom’s Level [120 Marks] (60%)
CIAL : [60 Marks] | CIA2 : [60 Marks] [100 Marks]
Remember 20 20 20
Understand 20 20 20
Apply 30 30 30
Analyse 30 30 30
Evaluate - - -
Create - - -
Assessment based on Continuous and End Semester Examination
Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2 : 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) FA 2 (40 Marks) (60%)
(60 Component | Component Component | Component - | [100 Marks]
Marks) - -l Marks) -l I
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
R2022 M.E Power Electronics and Drives Page 50




No.of [PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO|PSO
the CO | 1 2 3| 4] 5 6 7 8 9 | 10 | 11 | 12 1 2 3
C506.1 | 3 1 1 1 2
C506.2 | 3 2 2 1 2
C506.3 3 2 1 3 2
C506.4 | 3| 3| 3| 2 111 2 3
C5065 | 3| 3 [ 3] 2 1 2 3
C5066 | 3| 3 [ 3] 2 1 2 3

1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
R2022 M.E Power Electronics and Drives Page 51




22PES507 Special Electrical Machines 3/0/0/3

Nature of Course D (Theory Application)

Course Pre-requisites | Electrical Machines

Course Objectives:

To impart knowledge on the performance of Permanent Magnet Brushless DC and

1 Permanent Magnet Synchronous motors

5 To realize the constructional features and control strategies of Synchronous and
switched reluctance motor.

3 To learn the working operation and performance characteristics of Stepping and

Switched reluctance motors.

4 To realize the constructional features of linear induction and servo motors
Course Outcomes:

Upon completion of the course, students shall have ability to

C507 1 lllustrate the household and vehicle applications of Brushless DC motor [AP]
' andPermanent Magnet Synchronous motors.
C507.2 | Analyze the performance of Switched reluctance motor. [A]
C507 3 gc;;gr;)are the Synchronous reluctance motor and Switched reluctance U]
C507.4 Ir:]wgeigeget the operation, characteristics and control methods of stepping U]
C507 5 Explain the operation, characteristics of linear induction motor and [AP]
Servo motors.

Course Contents:

Module 1: Permanent Magnet Synchronous and Brushless DC Motors 15 Hrs
Principle of operation EMF , Power input and torque expression , phasor diagram, power
converters and their controllers,torque speed characteristics, self-control, vector control, current
control schemes, applications, Commutation in dc motors, difference between mechanical and
electroniccommutators, Hall sensors, Optical sensors, multiphase brushless motor, square wave
permanent magnet brushless motor drives, torque and EMF equation, torque and speed
characteristics, power converters and their controllers applications.

Module 2: Switched and Synchronous Reluctance Motors 15 Hrs
Constructional features, principle ofoperation, torque equation, power converters and their
Controllers, methods of rotor position and sensorless operations, applications, Constructional
features of synchronous reluctance motor , axial and radial air gap motors, operating principle,
reluctance torque, phasor diagram, motor characteristics, applications.

Module 3 Stepping Motor 15 Hrs
Constructional features, principle of operation, modes of excitation torque production in variable
reluctance stepping motor, dynamic characteristics drive systems and circuit for open loop
control, closed loop control of stepping motor, Linear Induction motor, Construction, principle of
operation, servo motors, Types, construction, principle of operation.

Total Hours | 45

Text Books:
1 D.P.Kothari and I.J.Nagrath “Electrical machines ” Tata McGraw-Hill Education, 2013
2 K. Venkataratnam “Special Electric Machines” Universities Press, 2012.
3 E.G.Janardhanan ‘Special Electrical Machines’ PHI learning private
limited 2015
Reference Books:
1 A. Miller, T.J.E. “Brushless permanent magnet and reluctance
motordrives”,Clarendon Press, Oxford, 2012
2 B. Kenjo, T, “Stepping motors and their microprocessor control”, Clarendon
Press,Oxford 2011.
3 C. R.Krishnan, “Switched Reluctance Motors Drives: Modelling, Simulation,
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| AnalysisDesign and Applications”, CRC Press, New York, 2011.
Web References:
1. https://easyengineering.net/ee6703-special-electrical-machines
2. https://www.ametuniv.ac.in/exam.../UG/.../EE1704-special-electrical-machines.pdf
3. https://nptel.ac.in/courses/108105017/2
4. https://onlinecourses.nptel.ac.in/nocl19 ee01
Continuous Assessment
_ _ Total End Semester| L ..,
Formative Summative Total Continuous Examination
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmentf Comﬁonl_ent (Ch_oose a_nd map FA (16%)
Outcome Level components from the list - Quiz, Assignment,
Case Study, Seminar, Group Assignment) [80 Marks]
C507.1 | Apply Quiz 20
C507.2 | Analyze Presentation 20
C507.3 | Understand Assianment 20
C507.4 | Understand 9
C507.5 | Apply Case Study 20
Assessment based on Summative and End Semester Examination
Summative Assessment (24%) End Semester Examination
Bloom’s Level [120 Marks] (60%)
CIAL : [60 Marks] | CIAZ2 : [60 Marks] [100 Marks]
Remember 20 20 20
Understand 20 20 20
Apply 30 30 30
Analyse 30 30 30
Evaluate - - -
Create - - -
Assessment based on Continuous and End Semester Examination
Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2 : 100 Marks Semester
Examination
-~ FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component [ Component (60 Component | Component - | [100 Marks]
Marks) - -1l Marks) -l I
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of | PO[PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO|PSO
theCO | 1 | 2 3|1 41| 5 6 718 9] 10| 11| 12 1 2 3
C507.1 | 3 1 1 1 2
C507.2 | 3 2 2 1 2
C507.3 | 3 2 1 3 2
C5074 | 3| 3| 3| 2 1] 1 2 3
C5075| 3] 3] 3] 2 111 2 3

1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE508 Power System Restructuring and Deregulation 3/0/0/3

Nature of Course D (Theory Application)
Course Pre-requisites | Nil

Course Objectives:
To provide in-depth understanding of operation of deregulated electricity market

1 systems.

5 To examine typical issues in electricity markets and how these are handled
world-wide in various markets.

3 To enable students to analyze various types of electricity market operational and

control issues using new mathematical models.
Course Outcomes:
Upon completion of the course, students shall have ability to

C508.1 | Interpret the operation of deregulated electricity market systems [U]
C508.2 Examine the various types of electricity market operational and control A
"~ | issues using new mathematical models. [Al
C508.3 | Collect the various issues in deregulation management [AP]
C508.4 | Develop the interruption methods and models of power system deregulation [AP]
C508.5 | Analyze the reliability and regulation of the restricted power [A]
Course Contents:
Module 1: Overview of Deregulation 15 Hrs

Deregulation, Reconfiguring Power systems, unbundling of electric utilities, Background to
deregulation and the current situation around the world, benefits from a competitive electricity
market after effects of deregulation. Role of the independent system operator, Operational
planning activities of 1SO: ISO in Pool markets, ISO in Bilateral markets, Operational planning
activities of a GENCO: Genco in Pool and Bilateral markets, market participation issues,
competitive bidding

Module 2: Deregulation Management 15 Hrs
Power wheeling, Transmission open access, pricing of power transactions, security
management in deregulated environment, and congestion management in deregulation. General
description of some ancillary services, ancillary services management in various countries, and
reactive power management in some deregulated electricity markets.

Module 3 Interruption and Reliability Analysis 15 Hrs
Interruption criterion, stochastic components, component models, Calculation methods, Network
model: stochastic networks, series and parallel connections, minimum cut sets, reliability cost.
Generation, transmission and distribution reliability, Reliability and deregulation: conflict,
reliability analysis, effects on the actual reliability, regulation of the market.

Total Hours | 45

Text Books:
1 K. Bhattacharya, MHT Bollen and J.C Doolder, “Operation of Restructured Power
Systems”, Kluwer Academic Publishers, USA, 2010.
Lei Lee Lai, “Power System restructuring and deregulation”, John Wiley and Sons,
UK. 2013.
3 Electrical Power Systems: Analysis, Security and Deregulation Second Edition
P.Venkatesh, B.V. Manikandan, S. Charles Raja , A. Srinivasan, 2017.
Reference Books:

2

1 Mohammad Shahidehpour and Muwaffaq Alomoush, “Restructured electrical power
systems: operation, trading and volatility”, Marcel Dekker Pub, 2013.

2 Steven Stoft, “Power system economics: designing markets for electricity”, John Wiley
& Sons,2011.

3 Fred | Denny and David E. Dismukes, “Power System Operations and Electricity

Markets”, CRC Press, LLC, 2012.
Web References:

1. http://www.iexindia.com/

2. http://www.powerexindia.com/
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https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=P.%2BVenkatesh&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=B.V.%2BManikandan&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&field-author=S.%2BCharles%2BRaja&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_4?ie=UTF8&field-author=A.%2BSrinivasan&search-alias=stripbooks
http://www.iexindia.com/
http://www.powerexindia.com/

3. http://www.cercind.gov.in/
4, http://www.iexindia.com/
Continuous Assessment
End Semester
Formative Summative Total Cor?;(i)rtilous Examination | 1ot
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmentf Com;r)]onl_ent (Ch_oose a_nd map FA (16%)
Outcome Level components from the list - Quiz, Assignment,
Case Study, Seminar, Group Assignment) [80 Marks]
C508.1 | Understand Quiz 20
C508.2 | Analyze Presentation 20
C508.3 | Apply .
C508.4 | Apply Assignment 20
C508.5 | Analyze Case Study 20

Assessment based on Summative and End Semester Examination

Summative Assessment (24%)

End Semester Examination
(60%)

Bloom’s Level

[120 Marks]

CIAL : [60 Marks] | CIAZ2 : [60 Marks] [100 Marks]
Remember 10 10 10
Understand 20 20 20
Apply 40 40 40
Analyse 30 30 30
Evaluate - - -
Create - - -
Assessment based on Continuous and End Semester Examination
Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2 : 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component | Component (60 Component | Component - | [100 Marks]
Marks) - -1l Marks) -l I
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of [PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO|PSO
theCO | 1 2 3| 4|5 6 7 8 9| 10 | 11 | 12 1 2 3
C508.1 | 3 1 1 1 2
C508.2 | 3 2 2 1 2
C508.3 3 2 1 3 2
C508.4 3 3 3 2 1 1 2 3
cs5085 | 3| 3[3[2 111 2 3

1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE509 Static VAR Controllers and Harmonic Filtering 3/0/0/3

Nature of Course G (Theory)
Course Pre-requisites | Power Electronics
Course Objectives:

1 To study about different approaches and design of VAR Controllers

2 To impart the knowledge on various harmonics

3 To understand the concept of Filtering system in harmonics

4 To expose the ideas about recent trends in Static VAR Controllers optimization
problems

Course Outcomes:
Upon completion of the course, students shall have ability to

C509.1 | Analyze the concepts of various Harmonics system in the distributed system [A]
C509.2 | Interpret the concepts of compensation schemes [U]
C509.3 | Apply optimization schemes in Static VAR Controllers [AP]
C509.4 | Analyze the performance of Filtering Circuit in Harmonics Control [A]
Course Contents:

Module 1: Fundamentals of Load Compensators 15 Hrs

Power Quality Issues - Sources of Harmonics in Distribution Systems and impact of third order
harmonics. Static Reactive Power Compensatorsand their control.

Module 2: Compensation Scheme 15 Hrs
Shunt Compensators, Static VAR Compensators(SVC) of Thyristor Switched and Thyristor
Controlled types, control modes, STATCOMs and their control, Series Compensators of
Thyristor, Static Shunt Series Compensator(SSSC) and its Control, Sub- Synchronous
Resonance- Transient and Dynamic Stability Improvement in Power Systems - Converters for

Static Compensation.

Module 3 Standard Modulation Strategies 15 Hrs
Gate Turn ON/OFF(GTO) Inverters, Multi-Level Inverters for Static VAR Controllers-Passive
Harmonic Filtering. Single Phase Shunt Filter and its Control, Three Phase Active Filtering and
their control Hybrid Filtering using Shunt Active Filters, Series Active Filtering in Harmonic
Cancellation Mode. Series Active Filtering in Harmonic Isolation Mode, Dynamic Voltage
Restorer and its control. Power Quality Conditioner.

Total Hours | 45

Text Books:

Narain G. Hingorani and Laszlo GyugyiN.G. Hingorani and L. Gyugyi IEEE Press
Narain G.Hingorani and Laszlo Gyugyi” Understanding FACTS-Concepts and

1 Technology of Flexible AC Transmission Systems”, Standard Publishers, New Delhi,
2015.
5 Farhad Shahnia, Sumedha Rajakaruna, Arindam Ghosh “Static = Compensators

(STATCOMS) in Power Systems”Springer Singapore, 2014

3 Xiao-Ping Zhang “Flexible AC Transmission Systems” Springer ,2010

K.R. Padiyar, “FACTS Controllers for Power Transmission and Distribution” New
Age International Publishers, 2016

Reference Books:

P. Kundur,” Power system stability and control” Tata- McGraw Hill, Second

1 | Edition.2006

5 Robert Diffenderfer, ‘Electronic Devices: Systems and Applications’, Cengage
Learning, 2010

3 K.R. Padiyar, “FACTS Controllers for Power Transmission and Distribution” New

Age International Publishers, 2016

Web References:

1. \ http://nptel.ac.in/courses/108104052/1
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N

https://nptel.ac.in/syllabus/syllabus.php?subjectld=108104014

w

https://www.edx.org/course/smart-grids- electricity-future- ieee-smart grid- x-0

4, https://www.energy.siemens.com/nl/en/power-transmission/facts/static-var-
compensator- plus/references.htm

Continuous Assessment
. _ Total End Semester| ..,
Formative Summative Total Continuous | Examination
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
C Assessment Component (Choose and map FA (16%)
ourse , . . )
Outcome Bloom’s Level components from t_he list - Quiz, AS_S|gnment,
Case Study, Seminar, Group Assignment) [80 Marks]
C509.1 | Analyze Online Quiz 20
C509.2 Understand Class Presentation 20
C509.3 | Apply Group Assignment 20
C509.4 | analyse Case study 20

Assessment based on Summative and End Semester Examination

Bloom’s Level

Summative Assessment (24%)

[120 Marks]

End Semester Examination
(60%)

CIAL : [60 Marks] | CIAZ2 : [60 Marks] [100 Marks]
Remember 20 20 20
Understand 20 20 20
Apply 30 30 30
Analyse 30 30 30
Evaluate - - -
Create - - -
Assessment based on Continuous and End Semester Examination
Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2 : 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component | Component 60 | Component [ Component - | [100 Marks]
Marks) - -l Marks) -l Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of [ PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO |PSO]|PSO|PSO
theCO | 1 2 3 4 5 6 7 8 9 10 | 11 12 1 2 3
C509.1 | 3 1 1 1 2
C509.2 | 3 2 2 1 2
C509.3 3 2 1 3 2
C5094 [ 3| 3| 3| 2 111 2 3

1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PB516 Optimization Techniques 3/0/0/3

Nature of Course F (Theory Programming)

Course Pre-requisites | NIL

Course Objectives:

1 To introduce the basic concepts of linear programming

2 To educate on the advancements in Linear programming techniques
3 To introduce the interior point methods of solving problems

4 To introduce the dynamic programming method

Course Outcomes:
Upon completion of the course, students shall have ability to

C516.1 | Infer importance of optimization in process management [U]

C516.2 Apply basic concepts of mathematics to formulate an optimization [AP]
problem

C516.3 | Interpret the linear and nonlinear programming in optimization techniques. [U]
Analyze about computational complexity and performance metrics of various

C516.4 LI ) [A]
optimization algorithms.

C516.5 Analyze the different optimization methods based on requirements and Al
strategy.
Analyse and appreciate variety of performance measures for various

C516.6 ST [A]
optimization problems

Course Contents:

Module 1: Linear Programming and Advances in Lpp 15 Hrs

Introduction - formulation of linear programming model - Graphical solution—solving LPP using
simplex algorithm - Revised Simplex Method. Dualit theory - Dual simplex method - Sensitivity
analysis -Transportation problems - Assignment problems -Traveling sales man problem -Data
EnvelopmentAnalysis.

Module 2: Non Linear Programming 15 Hrs
Classification of Non Linear programming - Lagrange multipliermethod - Karush - Kuhn Tucker
conditions - Reduced gradient algorithms - Quadratic programming method - Penalty and Barrier
method.

Module 3: Interior Point Methods and Dynamic Programming 15 Hrs
Karmarkar’'s algorithm—Projection Scaling method—Dual affine algorithm—Primal affine algorithm
Barrier algorithm. Formulationof Multi stage decision problem—Characteristics —Concept of
sub-optimization and he principle of optimality-Formulation of Dynamic programming-Backward
and Forward recursion-Computational procedure—Conversion offinal value problem in to Initial
value problem.

Total Hours | 45

Text Books:
1 Hillier and Lieberman “Introduction to Operations Research”, TMH, 2000.
2 R.Panneerselvam, “Operations Research”, PHI, 2006

3 Hamdy ATaha, “Operations Research —An Introduction”, Prentice Hall India,2003.
Reference Books:

1 Philips, Ravindran and Solberg, “Operations Research”, John Wiley, 2002.

2 Donald L.Rardin, “Optimization in Operation Research” Pearson Education Pvt.Ltd.
New Delhi, 2005.
Web References:

1 https://online.stanford.edu/courses/mse211-introduction-optimization
2 https://nptel.ac.in/courses/111105039/
3 https://www.mooc-list.com/tags/optimization-methods
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Continuous Assessment
. _ Total End Semester| L ..,
Formative Summative Total Continuous | Examination
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmentf Com;k)lonl_ent (Chpo;e a_nd map FA (16%)
Outcome Level components from the list - Quiz, Assignment,
Case Study, Seminar, Group Assignment) [80 Marks]
C516.1 | Understand Quiz 20
C516.2 | Apply Class Presentation 20
C516.3 | Analyze :
C516.4 | Analyze Assignment 20
C516.5 | Analyze Case Study 20

Assessment based on Summative and End Semester Examination

Bloom’s Level

Summative Assessment (24%)

[120 Marks]

End Semester Examination

(60%)

CIAL : [60 Marks] | CIA2 : [60 Marks] [100 Marks]
Remember 20 20 20
Understand 20 20 20
Apply 30 30 30
Analyse 30 30 30
Evaluate - - -
Create - - -
Assessment based on Continuous and End Semester Examination
Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2 : 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component | Component (60 Component | Component - | [100 Marks]
Marks) - - I Marks) -l Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of [PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO|PSO
the CO | 1 2 3| 4|5 6 7 8 9| 10 | 11 | 12 1 2 3
C516.1 | 3 1 1 1 2
C516.2

3 2 2 1 2
C516.3

3 2 1 3 2
C516.4

3 3 3 2 1 1 2 3
C516.5

313[3]2 14(1 2 3
C516.6

3|13[3] 2 14(1 2 3

1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE510 Power Electronics for Renewable Energy Systems 3/0/0/3

Nature of Course D (Theory Application)
Course Pre-requisites | Power Electronics

Course Objectives:
1 To provide knowledge about different types of renewable energy systems.

To analyze the various electrical Generators used for the Wind Energy Conversion
Systems.
To design a power converter used in renewable energy systems such as AC-DC, DC-
DC, and AC-AC converters.
To understand the importance of standalone, grid connected, and hybrid operation in
renewable energy systems.

5 To analyze various maximum power point tracking algorithms.
Course Outcomes:
Upon completion of the course, students shall have ability to

2

3

4

Analyze the impacts of renewable energy technologies on the environment
C510.1 : A
and demonstrate them to harness electrical power. [A]
C510.2 | Select a suitable Electrical machine for Wind Energy Conversion Systems. [U]
Design the power converters such as AC-DC, DC-DC, and AC-AC
C510.3 [AP]
converters for Solar energy systems.
Design the power converters such as AC-DC, DC-DC, and AC-AC
C510.4 ) AP
converters for Wind energy systems. [AP]
Interpret the stand-alone, grid-connected, and hybrid renewable energy
C510.5 . [A]
systems with MPPT.
Course Contents:
Module 1: Electrical Machines for Wind Energy Conversion Systems (WECS) 15 Hrs

Introduction to renewable Energy systems - Review of reference theory fundamentals -
Construction, Principle of operation and analysis: Squirrel Cage Induction Generator (SCIG),
Doubly Fed Induction Generator (DFIG) - Permanent Magnet Synchronous Generator (PMSG).

Module 2: Power Converters and Analysis of Solar PV and Wind Systems 15 Hrs
Power Converters solar PV systems: Line commutated converters (inversion-mode) - Boost
and buck-boost converters- selection of inverter, battery sizing, array sizing. Analysis: Block
diagram of the solar PV systems - Types of Solar PV systems: Stand-alone PV systems, Grid
integrated solar PV Systems - Grid Connection Issues. Power Converters for WECS: Three-
phase AC voltage controllers- AC-DC-AC converters: uncontrolled rectifiers, PWM Inverters,
Grid-Interactive Inverters - Matrix converter. Analysis: Stand-alone operation of fixed and
variable speed WECS-Grid integrated SCIG and PMSG based WECS.

Module 3 Hybrid Renewable Energy Systems 15 Hrs
Need for Hybrid Systems- Range and type of Hybrid systems- Case studies of Diesel-PV, Wind -
PV, Microhydel - PV, Biomass-Diesel systems - Maximum Power Point Tracking (MPPT).

Total Hours | 45

Text Books:
B.H.Khan "Non-conventional Energy sources ", Tata McGraw-hill Publishing Company,
1 New Delhi, 2017.
S.N.Bhadra, D. Kastha, & S. Banerjee “Wind Electrical Systems”, Oxford University
2| press, 2009
3 Rai. G.D, “Non-conventional energy sources”, Khanna publishers, 2010.
Reference Books:
1 Rashid .M. H “Power electronics Hand book”, Academic press,2nd Edition, 2006.
2 Rai. G.D,” Solar Energy Utilization”, Khanna publishers, 5th Edition, 2008.
3 Gray, L. Johnson, ” Wind Energy Systems”, prentice hall of india, 1995.
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Web References:

1. http://unfccc.int/kyoto_protocol/items/2830.php

2. https://www.coursera.org/learn/wind-energy

3. https://www.edx.org/course/solar-energy-delftx-et3034x-0

Continuous Assessment
. _ Total End Semester| ..,
pcscooment | Assessment | Totel | Continuous | Examintion
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
) Assessment Component (Choose and map FA (16%)
O%?gcr)srr?e B:_%(\),r; S components from the list - Quiz, Assignment,
Case Study, Seminar, Group Assignment) [80 Marks]
C510.1 | Analyze Online Quiz 20
C510.2 | Understand Class Presentation 20
C510.3 | Apply :
C510.4 | Apply Assignment 20
C510.5 | Analyze Case Study 20

Assessment based on Summative and End Semester Examination

Bloom’s Level

Summative Assessment (24%)

[120 Marks]

End Semester Examination
(60%)

CIAL : [60 Marks] | CIAZ2 : [60 Marks] [100 Marks]
Remember 20 20 20
Understand 20 20 20
Apply 30 30 30
Analyse 30 30 30
Evaluate - - -
Create - - -
Assessment based on Continuous and End Semester Examination
Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2 : 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
60 | Component | Component 60 | Component [ Component - | [100 Marks]
Marks) - -1l Marks) -l I
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of | PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO|PSO
theCO| 1| 2| 34|56 | 7|8 9] 10|11 12 1 2 3
C510.1 | 3 | 3| 3| 2 111 2 3

C510.2 3 2 2 1 2

C5103 [ 3| 2|1 3 2

c5104 | 3| 2| 2| 1 2

C5105 | 3| 2| 1 3 2

1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE511 MEMS Design: Sensors and Actuators 3/0/0/3

Nature of Course D (Theory Application)
Course Pre-requisites
Course Objectives:

1 To analyze the properties of materials, microstructure and fabrication methods.

2 To desigh and modeling of Electrostatic sensors and actuators.

3 To teach the characterizing thermal sensors and actuators through design and
modeling.

4 To understand the fundamentals of piezoelectric sensors and actuators through
exposure to different MEMS and NEMS devices

Course Outcomes:

Upon completion of the course, students shall have ability to

Analyse the learning process to design of micro sensors, embedded

C511.1 [A]
sensors & actuators
Analyse the electrostatic sensors and actuators through MEMS and NEMS

Ch11.2 . [A]
devices

C511 3 Qg\igsse the thermal sensors and actuators through MEMS and NEMS A

C511.4 | Analyse the piezoelectric sensors and actuators through MEMS and NEMS [A]
Design of piezoresistive sensors for biomedical and micro fluidic

C511.5 applications [AP]
Course Contents:
Module 1: Micro-Fabrication, Materials and Electro-Mechanical Concepts 15 Hrs

Overview of micro fabrication-Silicon and other material based fabrication processes —Concepts:
Conductivity of semiconductors-Crystal planes and orientation-stress and strain- flexural beam
bending analysis- torsional deflections-Intrinsic stress- resonant frequency and quality factor.

Module 2: Electrostatic Sensors, Thermal Sensing And Actuation 15 Hrs
Principle, material, design and fabrication of parallel plate capacitors as electrostatic sensors and
actuators-Applications-Principle, material, design and fabrication of thermal couples, thermal
bimorph sensors, thermal resistor sensors-Applications

Module 3: Piezoelectric Sensing And Actuation 15 Hrs
Piezoelectric effect-cantilever piezo electric actuator model-properties of piezoelectric materials
Applications. Piezoresistive sensors, Magnetic actuation, Micro fluidics applications, Medical
applications,Optical MEMS.-NEMS Devices

Total Hours | 45

Text Books:
1 Chang Liu, “Foundations of MEMS”, Pearson International Edition, 2006.
2 Marc Madou , “Fundamentals of microfabrication”,CRC Press, 2015
Reference Books:
1 Boston , “Micromachined Transducers Source book”, WCB McGraw Hill, 1998
2 M.H.Bao “Micromechanical transducers: Pressure sensors, accelerometers and

gyroscopes”, Elsevier, Newyork, 2000
Web References:
1. https://www.bosch-sensortec.com/

2. http://www.shortcoursesportal.com
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Continuous Assessment
. _ Total End Semester| L ..,
Formative Summative Total Continuous | Examination
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmentf Com;k)lonl_ent (Chpo;e and map FA (16%)
Outcome Level components from the list - Quiz, Assignment,
Case Study, Seminar, Group Assignment) [80 Marks]
C511.1 | Analyze Quiz 20
C511.2 | Analyze Presentation 20
C511.3 | Analyze :
C511.4 | Analyze Assignment 20
C511.5 | Apply Case Study 20

Assessment based on Summative and End Semester Examination

Bloom’s Level

Summative Assessment (24%)

[120 Marks]

CIAL : [60 Marks] CIA2 : [60 Marks]

End Semester Examination
(60%)

[100 Marks]

Remember 20 20 20
Understand 20 20 20
Apply 30 30 30
Analyse 30 30 30
Evaluate - - -
Create - - -
Assessment based on Continuous and End Semester Examination
Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2: 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component | Component (60 Component | Component - | [100 Marks]
Marks) - - I Marks) -l Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of | PO|PO|PO|[PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO| PSO
the CO | 1 2 3| 4|5 6 7 8 9| 10 | 11 | 12 1 2 3
C511.2 3] 3] 2 5 1 3
C511.3 31 3|2 > 1 3
C511.4 3 3] 2 > 1 3
CllS 3311 1 2 | 3

1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed

R2022

M.E Power Electronics and Drives

Page 69




22PE512 Electrical Systems In Wind Energy 3/0/0/3

Nature of Course Descriptive

Course Pre-requisites | Electrical machines

Course Objectives:

1 To understand the role of various electrical generators and appropriate power
electronic controllers employed in wind energy conversion systems.

2 To understand the factors involved in installation and commissioning of a Wind plant.

3 To Learn the dynamics involved in grid connected system.

Course Outcomes:
Upon completion of the course, students shall have ability to

Understand the importance of energy growth of the power generation from
Ch12.1 . . . [U]
the renewable energy sources and participate in solving these problems.
C512.2 | Analyse the types of wind turbines. [A]
C512.3 | Acquire the knowledge in various generator models. [A]
Design and implement the suitable closed-loop controller for specific
C5124 applications [AP]
C512.5 | Examine the concepts in grid connected system. [A]
Course Contents:
Module 1: Introduction of WECS 15 Hrs

Principle of operation-Components of WECS - WECS schemes - Power obtained from wind -
Power coefficient- Sabinin’s theory- Aerodynamics of Wind turbine. HAWT and VAWT- Horizontal
Axis Wind Turbine - Vertical Axis Wind Turbine - Power developed- Thrust-Efficiency - Rotor
selection- Rotor design consideration- Tip speed ratio - No. of Blades-Blade profile- Power
Regulation - Yaw Control-Pitch angle control- Stall control - Schemes for maximum power
extraction.

Module 2: Generating Models in WECS 15 Hrs
Fixed Speed Systems- Generating Systems- Constant speed constant frequency systems- Choice

of Generators-Deciding Factors-Synchronous Generator-Squirrel Cage Induction Generator -
Model of Wind Speed- Model wind turbine rotor - Drive Train model- Generator model for Steady
state and Transient stability analysis. Variable Speed Systems- Need of variable speed systems -
Power-wind speed characteristics - Variable speed constant frequency systems synchronous
generator- steady state equivalent circuit- performance analysis of DFIG and PMSG- Variable
speed generators modelling.

Module 3: Grid Connected Systems 15 Hrs
Standalone WECS system - Grid Connected WECS system - Grid connection Issues - Machine
side controller - Grid side controllers - WECS in various countries - DFIG for standalone
applications- operation of DFIGs and PMSGs with different power electronic configurations for
standalone and grid connected operation.

Total Hours | 45

Text Books:
1 Hau, Erich, “Wind Turbines Fundamentals, Technologies, Application, Economics”,
Springer Publications, Third Edition, 2013.
Alois Schaffarczyk, “Understanding Wind Power Technology: Theory, Deployment and
2 Optimization”, Wiley Publications, 2014.
3 Siegfried Heier, Rachel Waddington, ‘Grid Integration of Wind Energy Conversion

Systems, 2nd Edition’, Wiley, June 2006 .

Reference Books:

1 Gasch, Robert, Twele, Jochen, “Wind Power Plants- Fundamentals, Design,
Construction and Operation”, Springer Publications, Second Edition, 2012.

2 Tony Burton, Nick Jenkins, David Sharpe, Ervin Bossanyi, “Wind Energy
Handbook”,John Wiley & Sons, Ltd, Second Edition, 2011.
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3 Bin Wu, Yongqgiang Lang, Navid Zargari, Samir Kouro, “Power Conversion and Control of
Wind Energy System”, Wiley Publications, 2011.

Web References:

1 https://www.ee.iitb.ac.in/~npsc2008/NPSC_CD/Data/Tutorial%202/Wind%20Energy%?2
0Conversion%20Systems%20-%20Prof.%20S.B.%20Kedare.pdf

2 http://www.windenergy. nref .in
3 https://teachergeek.org/wind_turbine_types.pdf
4 http://www.alternative-energy-tutorials.com/wind-energy/wind-turbine-generator.htmil
5 http://www.wvcommerce.org/App_Media/assets/pdf/energy/WWG/101910Fuller.pdf
6 https://www.energy.gov/energysaver/save-electricity-and-fuel/buying-and-
makingelectricity/small-wind-electric-systems
Continuous Assessment
, : Total End Semester
Azggggg\éi t A?susrzg?:(\a/r?t Total Continuous | Examination Total
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmen'; Comﬂonl_ent (Chpose a_nd map FA (16%)
Outcome Level components from t_ e list - Quiz, AS_S|gnment,
Case Study, Seminar, Group Assignment) [80 Marks]
C512.1 | Understand Quiz 20
C512.2 | Analyse Presentation 20
C512.3 | Analyse :
C512.4 | Apply Assignment 20
C512.5 | Analyse Case Study 20
Assessment based on Summative and End Semester Examination
Summative Assessment (24%) End Semester Examination
Bloom’s Level [120 Marks] (60%)
CIA1 : [60 Marks] CIA2 : [60 Marks] [100 Marks]
Remember 10 10 10
Understand 40 20 40
Apply 10 20 10
Analyse 40 50 40
Evaluate - - -
Create - - -
Assessment based on Continuous and End Semester Examination
Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2: 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 Component | Component (60 Component | Component - [100 Marks]
Marks) - -1l Marks) -l I
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of | PO[PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO|PSO
the CO | 1 2 3|1 4] 5 6 7 8 9 | 10 | 11 | 12 1 2 3
C512.1 | 3 1 1 1 2
C512.2 | 3 2 2 1 2
C5123 | 3 2 1 3 2
C5124 | 3 3 3 2 1 1 2 3
C5125 | 3 3 3 2 1 1 2 3

1 Reasonably Agreed | 2 Moderately Agreed 3 Strongly Agreed
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22PE513 Fuzzy Systems 3/0/0/3

Nature of Course D (Theory Application)

Course Pre-requisites | Nil

Course Objectives:

1 To impart knowledge of fuzzy sets, relations and fuzzy arithmetic.

2 To understand fuzzification and defuzzification techniques.

3 To design fuzzy inference system.

4 To apply fuzzy techniques in power electronics and drives applications.

Course Outcomes:
Upon completion of the course, students shall have ability to

C513.1 | Collect the fuzzy and classical sets and incorporate in suitable methodology [AP]

C513.2 | Interpret the concept of fuzzy relations and its functions. [U]

C513.3 Infe.r th'e fuzzification and defuzzification techniques employed in real time [AP]
apllications

C513.4 | Design and analyse the fuzzy inference system and rules creation. [A]

C513.5 | Simulate fuzzy logic systems for various applications. [A]

Course Contents:

Module 1: Introduction to Fuzzy 15 Hrs
A Historical prespective, Uncertainty and imprecision, Statistics and random processes, Fuzzy
sets and membership, Chance versus ambiguity, Classical sets-operations, properties-Fuzzy
sets- Operations, Properties. Introduction to crisp sets and fuzzy sets- Crisp Relations and Fuzzy
Relations: Cartesian product, Cardinality, operation, properties-Tolerance and equivalence
relations- crisp equivalence relation, crisp tolerance relation, Fuzzy tolerance, Max-min Method.

Module 2: Fuzzification and Defuzzification 15 Hrs
Features of the Membership Function, Standard Forms and Boundaries, Fuzzification,

Membership Value Assignments-Intuition, Inference, Rank Ordering, Fuzzy- To- Crisp
Conversions: Lambda- Cuts for Fuzzy Sets and Fuzzy Relations, Logic and Fuzzy systems,
Graphical Techniques of Inference Defuzzification Methods: Max-membership- Centroid |,
Weighted Average, Centre of Gravity, Centre of sums, Mean max membership, Centre of
largest area.

Module 3: Fuzzy Inference Systems and Applications in Ped 15 Hrs
Fuzzy inference systems- Mamdani and Takagi-Sugeno fuzzy models- Implementation of fuzzy
logic controller using Matlab fuzzy-logic toolbox, PID vs FLC Controller Fuzzy logic control for the
Maximum Power Point Tracking (MPPT)- Recent trends in fuzzy control of electrical drives.
MATLAB simulation - Fuzzy logic speed control of three phase induction motor drive- Fuzzy
Logic Controlled SPWM Converter for Wind Energy Conversion System. Case Studies: Fuzzy
Logic Control of Switched Reluctance Motor, Modelling and Fuzzy Control of DC Drive.

Total Hours | 45

Text Books:

1 Timothy J. Ross, “Fuzzy Logic with Engineering Applications”, Wiley India, 2010.

5 Driankov D., Hellendoorn H., Reinfrank M, “An Introduction to Fuzzy Control”,Narosa
Publications, 2014.

Klir, George J. and Bo Yuan, “Fuzzy sets and Fuzzy Logic: Theory and

3 Applications”, Prentice Hall of India,.2003.

Reference Books:

1 S.N. Sivanandam, S. N. Deepa, Dr. S. Sumathi, “Introduction of fuzzy logic using
matlab”,Springer Publication, 2007
2 G. Chen and T. Pham, “Introduction to fuzzy sets, fuzzy logic & Fuzzy control

systems”,CRC Press, 2008.
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Marcian Cirstea, Andrei Dinu, Malcolm Mc Cormick, Jeen Ghee Khor, “Neural and
Fuzzy Logic Control of Drives and Power Systems”, Newnes Publications, 2008.

Web References:

1 https://nptel.ac.in/courses/106105173/2
2 https://onlinecourses.nptel.ac.in/nocl9 ge07/preview
3 https://swayam.gov.in/courses/5677-jan-2019-fuzzy-logic-and-neural-networks
Continuous Assessment
. _ Total End Semester| ..,
Formative Summative Total Continuous | Examination
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmen'; Comﬂonl_ent (Choose and map FA (16%)
Outcome Level components from t_ e list - Quiz, AS_S|gnment,
Case Study, Seminar, Group Assignment) [80 Marks]
C513.1 | Apply Quiz 20
C513.2 | Understand Presentation 20
C513.3 | Analyze :
C513.4 | Analyze Assignment 20
C513.5 | Analyze Case Study 20

Assessment based on Summative and End Semester Examination

Bloom’s Level

[120 Marks]

Summative Assessment (24%)

End Semester Examination
(60%)

CIAL : [60 Marks] | CIA2 : [60 Marks] [100 Marks]
Remember 10 10 10
Understand 30 30 30
Apply 30 30 30
Analyse 30 30 30
Evaluate - - -
Create - - -
Assessment based on Continuous and End Semester Examination
Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2 : 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component | Component (60 Component | Component - | [100 Marks]
Marks) - -l Marks) - Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of |PO|[PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO|PSO
theco| 1| 2| 3|4 5|6 |7|8|9]|10|11|12]| 1 2 3
C5131 | 3 1 1 1 2

C5132 | 3 | 2| 2 1 2

C5133 | 3 | 2 1 3 2

C513.4 3 3 3 2 1 3

C5135 | 3 | 3| 3| 2 1 3

1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE514 Machine Learning Applications in Power System 3/0/0/3

Nature of Course D (Theory Application)

Course Pre-requisites | Power System Analysis

Course Objectives:

1 Understand the concept of Machine Learning (ML).

2 Recognize the applications in Renewable energy sources.

3 To investigate the effectiveness of ML in power systems.

4 To Study about load forecasting and fault detection in power system using ML topics.

To accomplish the approach of machine learning based Artificial Neural Network

5 (ANN) and Genetic Algorithm (GA) in power system.

Course Outcomes:
Upon completion of the course, students shall have ability to

C514.1 | Perceive knowledge about Machine learning concepts and its U]
classifications.

C514.2 | Analyze load forecasting and fault detection in power system using Al
Machine Learning concepts.

C514.3 | Analyze the concepts of machine learning in Renewable energy Al
generation and monitoring.

C514.4 | Understand the concept of GA and ANN in power system. [U]

C514.5 | Demonstrate Machine learning applications in smart grid. [AP]

Course Contents:

Module 1: Introduction 12 Hrs

Introduction to Machine learning - History and early works - Theoretical aspects of ML - Different
types of Machine Learning algorithms - Linear regression, Logistic regression, K - Nearest
Neighbour, Artificial Neural Networks, Random Forest, and Support Vector.

Module 2: Machine learning in Power Systems 17 Hrs
Operation and control problems of load forecasting - Renewable energy forecasting - Load flow
studies - Economic load dispatch, Unit commitment, power plant monitoring, fault identification
and security assessment - Unconstrained and constrained optimization using Genetic Algorithm
and NN in power system - Machine learning applications in smart grid.

Module 3: Machine learning in Renewable Energy Systems 16 Hrs

Machine learning techniques for renewable energy generation - Machine learning applications in
Forecasting renewable energy sources (Wind, Solar and Hydro power) - Determining plant
location, size and configuration, Managing renewable energy integrated smart grid - Forecasting
accuracy of algorithms - Battery Management Using Machine Learning. Case Study: Wind power
forecasting based on daily mean wind speed and standard deviation.

Total Hours | 45

Text Books:
Andrew Kelleher, Adam Kelleher, ‘Machine Learning in Production- Developing &
1 Optimizing Data Science Workflows and Applications, 1% Edition, Pearson

publishers, 2020.

Saifullah Khalid, ‘Applications of Artificial Intelligence in Electrical Engineering’, 1%
Edition, Gl Global Knowledge publisher, 2020.

Rakesh Sehgal, Neeraj Gupta, Anuradha Tomar, Mukund Dutt Sharma and Vigna
3 Kumaran, ‘Smart Electrical and Mechanical Systems: An Application of Artificial
Intelligence and Machine Learning’ Elsevier Science, 2022.

Reference Books:

1 Mohssen Mohammed, Muhammad Badruddin Khan, Eihab Bashier Mohammed
Bashier ,“Machine Learning: Algorithms and Applications”, CRC Press Taylor and
Francis group, 1% edition, 2020

2 Morteza Nazari-Heris, Milad Sadat-Mohammadi, Houtan Jebelli, Moloud
Abdar, Somayeh Asadi, Behnam Mohammadi-lvatloo, ‘Application of Machine

R2022 M.E Power Electronics and Drives Page 76




Learning and Deep Learning Methods to Power System Problems’ Springer
International Publishing, 1** edition, 2021.
Web References:
1 https://nptel.ac.in/courses/106105152
2 https://www.datarevenue.com/en-blog/machine-learning-for-energy-distribution
3 https://www.mdpi.com/journal/energies/special_issues/Machine Learning Optimizati
on Power System
Continuous Assessment
. _ Total End Semester| ..,
pcscsoment | Assessment | Totel | Continuous | Examination
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
, Assessment Component (Choose and map FA (16%)
O%?gcr)srr?e B:_%(\),r; s components from the list - Quiz, Assignment,
Case Study, Seminar, Group Assignment) [80 Marks]
C514.1 Understand Online Quiz 20
C514.2 Analyze Class Presentation 20
C514.3 Analyze .
C514.4 Apply Group Assignment 20
C514.5 Understand Case Study 20

Assessment based on Summative and End Semester Examination

Bloom’s Level [120 Marks]

Summative Assessment (24%)

(60%)

End Semester Examination

CIAL : [60 Marks] | CIAZ2 : [60 Marks] [100 Marks]

Remember 20 20 20
Understand 20 20 20

Apply 30 30 30

Analyse 30 30 30

Evaluate - - -

Create - - -
Assessment based on Continuous and End Semester Examination

Continuous Assessment (40%)
[200 Marks] End
Semester

CA 1: 100 Marks

CA 2: 100 Marks

Examination

A1 FA 1 (40 Marks) Ao FA 2 (40 Marks) (60%)
60 | Component | Component 60 | Component | Component - | [100 Marks]
Marks) - - I Marks) - Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of | PO|PO|PO|[PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO| PSO
theCO | 1 2 3| 4] 5 6 7 8 9| 10 | 11 | 12 1 2 3
C5143 | 3|1 3|3 3 2 3 2
C5144 | 3| 3| 3| 3 3 2
Cola5S |1 33| 2] 2 2 3 2

1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE515 System Theory 3/0/0/3

Nature of Course G (Theory Analytical)

Course Pre-requisites | Linear Algebra, Transforms and Numerical Methods

Course Objectives:

1 To study the concept of state models, controllability and observability

2 To acquire the knowledge on non-linear systems and describing function methods.

3 To understand and analyse the liapunov stability method

4 To understand the optimal control and adaptive control concepts and analyse the
problems

Course Outcomes:
Upon completion of the course, students shall have ability to

C515.1 | Infer the fundamental concepts of linear systems. [U]
Interpret the application of non-linear system concepts and describin

C515.2 P Pb y P g [AP]
function method.

C515.3 | Analyse the stability of non-linear system using Liapunov method. [A]

C515.4 | Solve the regulator and tracking problems. [AP]

C515.5 | Analyse the optimal control and adaptive control problems. [A]

Course Contents:

Module 1: Linear and Non-Linear Systems 15 Hrs

Concepts of state, state variables and state model - State model for linear time invariant
continuous systems. Diagonalization-Solution of state equations - Concepts of Controllability and
Observability - Pole placement by state feedback Observer systems - Types of non-linearity -
Typical examples - Phase plane analysis-Singular points-Limit cycles-Construction of phase
trajectories - Describing function method-Derivation of describing functions.

Module 2: Liapunov stability analysis 15 Hrs
Stability in the sense of Liapunov-Definiteness of scalar Functions-Quadratic forms - Second

method of Liapunov-Liapunov stability analysis of linear time invariant systems and non - linear
systems.

Module 3: Optimal and Advanced Control Systems Parameter Optimization 15 Hrs
Servomechanisms-Optimal Control Problems: Transfer function Approach-State variable
approach-the state regulator problem-The Infinite-time regulator problem-Output regulator and
the tracking Problems-Parameter Optimization: Regulators (Continuous system only)-Adaptive
Control: Model-Reference Adaptive Control fundamental concepts-Self tuning control - Robust
Control: Parameter perturbations - Design of robust control system-PID controllers-Fuzzy Logic
Control-Neural Network Controller.

Total Hours | 45

Text Books:
Benjamin C.Kuo. “Automatic Control Systems”, Prentice Hall of India Private Ltd.,
1 |New Delhi, 10th Edition, 2017.
Nagrath.l.J. and Gopal. M. “Control Systems Engineering”, New Age International
2 Pvt Limited, New Delhi, Fourth Edition, 2015.
3 Katsuhiko Ogata, “Modern Control Engineering”, Pearson Education, New Delhi,

Fifth Edition, 2010.

Reference Books:
1 William L Brogan, “Modern Control Theory”, Dorling Kindersley (India) Pvt. Ltd., 2011.
2 Aggarwal K.K. “Control System Analysis and Design”, Khanna Publishers, New

Delhi, First edition, 2004.

3 Horacio J Marquez, “Nonlinear Control Systems: Analysis and Design”, John Wiley &
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| Sons Inc, 2008.

Web References:

1 https://nptel.ac.in/courses/108106024/

2 https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-243j
dynamics-of-nonlinear-systems-fall-2003/lecture-notes/

3 https://magnus.ece.gatech.edu/ece6552.html

Continuous Assessment
. _ Total End Semester| L ..,
Formative Summative Total Continuous | Examination
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmen'ﬁc Comﬂonl_ent (Ch'ooi\e and map FA (16%)
Outcome Level components from the list - Quiz, Assignment,
Case Study, Seminar, Group Assignment) [80 Marks]
C515.1 | Understand Quiz 20
C515.2 | Apply Presentation 20
C515.3 | Analyze :
C515.4 | Apply Assignment 20
C515.5 | Analyze Case Study 20

Assessment based on Summative and End Semester Examination

Summative Assessment (24%) End Semester Examination
Bloom’s Level [120 Marks] (60%)
CIA1 : [60 Marks] CIA2 : [60 Marks] [100 Marks]
Remember 10 10 10
Understand 10 10 10
Apply 40 40 40
Analyse 40 40 40
Evaluate - - -
Create - - -

Assessment based on Continuous and End Semester Examination

Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2 : 100 Marks Semester

Examination

SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component | Component (60 Component | Component - | [100 Marks]

Marks) - -1l Marks) -l I
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of | PO|PO|[PO|[PO|PO|PO|PO|PO|PO| PO |PO| PO |PSO|PSO|PSO
thecol| 12| 34|56 | 7|8 9] 10|11 12 1 2 3
C5h15.1 3 1 1 1 2

C5152 | 3 | 2 | 2 1 2

Cc5153 [ 3 | 5 [ 1 3 5

C5154 | 3| 3| 3| 2 1 2 3

C5155 | 3 | 3| 3| 2 1 2 3

1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE516 DSP Based System Design 3/0/0/3

Nature of Course D (Theory Application)
Course Pre-requisites
Course Objectives:

1 To understand various representation methods of DSP system
2 To provide insight about different DSP algorithms
3 To familiarize the various architectures of DSP system

4 To perform analysis of DSP architectures and to learn the implementation of DSP
system in programmable hardware

5 To learn the details of DSP system interfacing with other peripherls

Course Outcomes:

Upon completion of the course, students shall have ability to

C516.1 | Evaluate the DSP system using various methods [A]
C516.2 | Design algorithm suitable for different DSP applications [A]
C516.3 | Explain various architectures of DSP system [U]
C516.4 | Implement DSP system in programmable hardware. [AP]
C516.5 | Build interfacing of DSP system with various peripherals. [AP]
Course Contents:

Module 1: Representation of DSP System 15 Hrs

Single Core and Multicore, Architectural requirement of DSPs - high throughput, low cost, low
power, small code size, embedded applications. Representation of digital signal processing
systems - block diagrams, signal flow graphs, data-flow graphs, dependence graphs.
Techniques for enhancing computational throughput - parallelism and pipelining.

Module 2: DSP algorithms and System Architecture 15 Hrs
DSP algorithms - Convolution, Correlation, FIR/IIR filters, FFT, adaptive filters, sampling rate
converters, DCT, Decimator, Expander and Filter Banks. DSP applications. Computational
characteristics of DSP algorithms and applications, Numerical representation of signals-word
length effect and its impact, Carry free adders, Multiplier- Introduction, Basic Architectural
Features, DSP Computational Building Blocks, Bus Architecture and Memory, Data Addressing
Capabilities, Address Generation Unit, Programmability and Program Execution, Features for
External Interfacing. VLIW architecture. Basic performance issue in pipelining, Simple
implementation of MIPS, Instruction Level Parallelism, Dynamic Scheduling,Dynamic Hardware
Prediction, Memory hierarchy.Study of FIxed point and floating point DSP architectures .

Module 3: Architecture Analysis On Programmable Hardware And System Interfacing
15 Hrs

Analysis of basic DSP Architectures on programmable hardwares. Algorithms for FIR , IIR,
Lattice filter structures, architectures for real and complex fast Fourier transforms, 1D/2D
Convolutions,Winograd minimal filtering algorithm. FPGA: Architecture, different sub-systems,
design flow for DSP system design, mapping of DSP algorithms onto FPGA.- Examples of digital
signal processing algorithms suitable for parallel architectures such as GPUs and multiGPUs.
Interfacing: Introduction, Synchronous Serial Interface CODE, A CODEC Interface

Circuit, ADC interface.

Total Hours | 45

Text Books:
1 Architectures for Digital Signal Processing, Peter Pirsch John Weily, 2007
> Digital Signal Processing and Application with C6713 and C6416 DSK, Rulph

Chassaing,Worcester Polytechnic Institute, A Wiley Interscience Publication
Reference Books:

1 Digital Signal Processing and Application with C6713 and C6416 DSK, Rulph
Chassaing,Worcester Polytechnic Institute, A Wiley Interscience Publication
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2 | K. K. Parhi - VLSI Digital Signal Processing Systems - Wiley-1999.

Web References:

1. https://www.tutorialspoint.com/digital signal processing/
2. https://www.allaboutcircuits.com/projects/category/embedded/digital-signal-
processing/
Continuous Assessment
End Semester
Formative Summative Total Cor?;(i)rt\fjllous Examination | 1ot
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmentf Comﬁor}_ent (Ch_oosAe a_nd map FA (16%)
Outcome Level components from t_ e list - Quiz, s_S|gnment,
Case Study, Seminar, Group Assignment) [80 Marks]
C516.1 | Analyze Quiz 20
C516.2 | Analyze Presentation 20
C516.3 Understand Assianment 20
C516.4 | Apply 9
C516.5 | Apply Case Study 20

Assessment based on Summative and End Semester Examination

Bloom’s Level

Summative Assessment (24%)

[120 Marks]

End Semester Examination
(60%)

CIAL : [60 Marks] | CIAZ2 : [60 Marks] [100 Marks]
Remember 10 10 10
Understand 30 30 30
Apply 30 30 30
Analyse 30 30 30
Evaluate - - -
Create - - -
Assessment based on Continuous and End Semester Examination
Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2 : 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component | Component 60 | Component [ Component - | [100 Marks]
Marks) - -1l Marks) -l I
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of [PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO|PSO
the CO | 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
C516.2 3 2 2 2 1 5 2
C516.3 3 > 1 1
Ch16.4 3 > 1 1 1 1
1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PES517 HVDC and FACTS 3/0/0/3

Nature of Course D (Theory Application)
Course Pre-requisites
Course Objectives:

1 To emphasis the need for FACTS controllers.
5 To learn the characteristics, applications and modeling of series and shunt FACTS
controllers.

To analyze the interaction of different FACTS controller and perform control

3 coordination
4 To impart knowledge on operation, modelling and control of HVDC link
5 To perform steady state analysis of AC/DC system.

Course Outcomes:
Upon completion of the course, students shall have ability to

C517 1 Refresh on basics of power transmission networks and need for FACTS (A]
controllers
C517.2 Design series and shunt compensating devices for power transfer Al
enhancement
Infer the significance about different voltage source converter based FACTS
C517.3 [U]
controllers
C517.4 Attain knowledge on AC/DC system coordinated control with FACTS and [AP]
HVDC link
Capable to explore the MMC converter applications FACTS and
CS17.5 | MTDC system. [AP]
Course Contents:
Module 1: Introduction 15 Hrs

Review of basics of power transmission networks-control of power flow in AC transmission

line- Analysis of uncompensated AC Transmission line- Passive reactive power compensation:
Effect of series and shunt compensation at the mid-point of the line on power transfer- Need for
FACTS controllers- types of FACTS controllers - Need for HVDC system-MTDC system -
Review of basics of LCC and VSC HVDC system. Configurations - Monopolar Asymmetric and
Symmetric MMC-HVDC Scheme- Bipolar and Homopolar HYDC Scheme- Multi-Terminal HVDC
Configuration- Layout of HYDC system (LCC, VSC)

Module 2: Thyristor Based Facts Controllers and Analysis OF LCC HVDC Converters And
HVDC System Control 15 Hrs
Configuration of SVC- voltage regulation by SVC- Modelling of SVC for power flow analysis-
Stability studies- Applications: transient stability enhancement and power oscillation damping

of SMIB system with SVC connected at the mid-point of the line-Concepts of Controlled Series
Compensation-Operation of TCSC- Analysis of TCSC-Modelling of TCSC for power flow and
stability studies. Choice of converter configuration-Simplified analysis of Graetz circuit Converter
bridge characteristics-characteristics of a twelve pulse converter- detailed analysis of converters.
General principles of DC link control-Converter control characteristics-System control hierarchy -
Firing angle control-Current and extinction angle control-Generation of harmonics and filtering -
power control-Higher level controllers. Modelling of LCC HVDC system and controllers,
transformer derating and core saturation instability, Concepts of Power Oscillation Damping
Controller, Frequency Controller and Sub synchronous Damping

controller in LCC HVDC.

Module 3: Voltage Source Converter Based HVDC,FACTS and system control 15 Hrs

Static synchronous compensator (STATCOM) - Static synchronous series compensator (SSSC)
Operation of STATCOM and SSSC-Power flow control with STATCOM and SSSC-Modelling of
STATCOM and SSSC for power flow and transient stability studies —operation of Unified and
Interline power flow controllers (UPFC) - Modelling of UPFC and IPFC for power flow and
transient stability studies-Concepts of Power Oscillation Damping using FACTS controllers-
Applications VSC based HVDC: Operation, Modelling for steady state and dynamic studies.
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Introduction to Modular Multilevel converters- Main circuit design-Converter Operating principle
and Averaged Dynamic Model- Per-Phase Output-Current Control - Arm-Balancing (Internal)
Control- Vector Output-Current Control-Higher-Level Control-Modulation and Sub module Energy
Balancing- Offshore HVDC integration System Studies -Control and Protection of MMC-HVDC
under AC and DC Network Fault Contingencies- Modeling and Simulation of MMC based MTDC
Simulation exercises, Steady state, Fault recovery characteristics - Solution of DC load flow-
Solution of AC-DC power flow: Sequential and Simultaneous methods

Total Hours | 45

Text Books:
1 Mohan Mathur, R., Rajiv. K. Varma, “Thyristor-Based Facts Controllers
forElectrical Transmission Systems”, IEEE press and John Wiley & Sons, Inc
> K.R.Padiyar, “FACTS Controllers in Power Transmission and Distribution”, New

Agelnternational(P) Ltd., Publishers, New Delhi, Reprint 2008.

Reference Books:

1 J.Arrillaga, “High Voltage Direct Current Transmission”, Peter Pregrinus,
London,1983
2 V.K.Sood, “HVDC and FACTS controllers- Applications of Static Converters in

Power System”, Kluwer Academic Publishers 2004

Web References:

1. http://whatis.techtarget.com/reference/Smart-Grid-Technology-Overview

2. https://nptel.ac.in/courses/108107113/

Continuous Assessment
_ _ Total End Semester| L ..,
Formative Summative Total Continuous | Examination
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmen'; Comﬁonl_ent (Choose and map FA (16%)
Outcome Level components from the list - Quiz, Assignment,
Case Study, Seminar, Group Assignment) [80 Marks]
C517.1 | Analyze Quiz 20
C517.2 | Analyze Presentation 20
C517.3 | Understand Assignment 20
C517.4 | Apply 9
C517.5 | Apply Case Study 20

Assessment based on Summative and End Semester Examination

Summative Assessment (24%) End Semester Examination

Bloom’s Level [120 Marks] (60%)

[100 Marks]
CIA1 : [60 Marks] CIA2 : [60 Marks]
Remember 10 10 10
Understand 20 20 20
Apply 40 40 40
Analyse 20 20 20
Evaluate - - -
Create - - -
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Assessment based on Continuous and End Semester Examination

[200 Marks]

Continuous Assessment (40%)

End
CA 1: 100 Marks CA 2 : 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component [ Component (60 Component | Component - | [100 Marks]
Marks) - - I Marks) -l Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
No.of [PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO | PO | PSO| PSO| PSO
the CO 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
Ch17.2 3 3 > 2 1 3
cs173] , | 4 5 1| 3 5
ce174| o[ L, 1] 1 1 1
1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE518 Machine Learning and Deep Learning 3/0/0/3

Nature of Course D (Theory Application)
Course Pre-requisites
Course Objectives:

1 Understanding about the learning problem and algorithms

2 Providing insight about neural networks

3 Introducing the machine learning fundamentals and significance

4 Enabling the students to acquire knowledge about pattern recognition.

5 Motivating the students to apply deep learning algorithms for solving real life
problems

Course Outcomes:
Upon completion of the course, students shall have ability to

C518.1 | lllustrate the categorization of machine learning algorithms [A]
Compare and contrast the types of neural network architectures, activation

C518.2 f ' [A]
unctions

C518.3 | Acquaint with the pattern association using neural networks [U]
Elaborate various terminologies related with pattern recognition and

C518.4 . ) [AP]
architectures of convolutional neural networks
Construct different feature selection and classification techniques and

C518.5 | advanced neural network architectures such as RNN, Autoencoders, [AP]
and GANSs.

Course Contents:

Module 1: Learning Problems And Algorithms Neural Networks 15 Hrs

Various paradigms of learning problems, Supervised, Semi-supervised and Unsupervised
Algorithms-Differences between Biological and Artificial Neural Networks - Typical Architecture,
Common Activation Functions, Multi-layer neural network, Linear Separability, Hebb Net,
Perceptron, Adaline, Standard Back propagation Training Algorithms for Pattern Association -
Hebb rule and Delta rule, Hetero associative, Auto associative, Kohonen Self Organising Maps,
Examples of Feature Maps, Learning Vector Quantization, Gradient descent, Boltzmann
Machine Learning.

Module 2: Machine learning-fundamentals & feature selections & Classifications 15 Hrs
Classifying Samples: The confusion matrix, Accuracy, Precision, Recall, F1- Score, the curse of
dimensionality, training, testing, validation, cross validation, overfitting, under-fitting the data,
early stopping, regularization, bias and variance. Feature Selection, normalization, dimensionality
reduction, Classifiers: KNN, SVM, Decision trees, Naive Bayes, Binary classification, multi class
classification, clustering.

Module 3: DEEP LEARNING 15 Hrs
Feed forward networks, Activation functions, back propagation in CNN, optimizers, batch
normalization, convolution layers, pooling layers, fully connected layers, dropout, Examples of
CNNs.- State, Structure of RNN Cell, LSTM and GRU, Time distributed layers, Generating Text,
Autoencoders:  Convolutional ~ Autoencoders, Denoising  autoencoders, Variational
autoencoders,GANs: The discriminator, generator, DCGANs

Total Hours | 45

Text Books:

1 J. S. R. Jang, C. T. Sun, E. Mizutani, Neuro Fuzzy and Soft Computing - A
Computational Approach to Learning and Machine Intelligence, 2012, PHI learning
Deep Learning, lan Good fellow, YoshuaBengio and Aaron Courville, MIT Press,
ISBN:9780262035613, 2016.

Reference Books:

2

1 The Elements of Statistical Learning. Trevor Hastie, Robert Tibshirani and Jerome
Friedman.Second Edition. 2009.
2 Pattern Recognition and Machine Learning. Christopher Bishop. Springer. 2006.
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Web References:

1. http://user.engineering.uiowa.edu/~ie238/Lecture/Soft_computing
2. http://www.cse.iitm.ac.in/~vplab/courses/soft_computing.html
Continuous Assessment
. _ Total End Semester| ..,
Formatlve Summat|ve Total Continuous Exam|nat|0n
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmentf Com;})]onl_ent (ChposAe a_nd map FA (16%)
Outcome Level components from the list - Quiz, ssignment,
Case Study, Seminar, Group Assignment) [80 Marks]
C518.1 | Analyze Quiz 20
C518.2 | Analyze Presentation 20
C518.3 | Understand Assioanment 20
C518.4 | Apply 9
C518.5 | Apply Case Study 20

Assessment based on Summative and End Semester Examination

Bloom’s Level [120 Marks]

Summative Assessment (24%)

End Semester Examination
(60%)

CIAL: [60 Marks] | CIA2 : [60 Marks] [100 Marks]
Remember 20 20 20
Understand 20 20 20
Apply 30 30 30
Analyse 30 30 30
Evaluate - - -
Create - - -
Assessment based on Continuous and End Semester Examination
Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2 : 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
60 | Component | Component 60 | Component [ Component - | [100 Marks]
Marks) - -l Marks) -l Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of [PO|[PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO|PSO
theCO | 1 2 3 4 5 6 7 8 9| 10 | 11 | 12 1 2 3
C518.2 3 3 2 1 3
Ch18.3 > 1 2 1 3 2
Ch18.4 3 > 1 1 1 1
1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PB517| Internet of Everything 3/0/0/3

Nature of Course G (Theory Analytical)

Course Pre-requisites | NIL

Course Objectives:

1 To Understand the vision of IOT from a global context.

To enable the students to understand the State of the Art-IOT Architecture.

To interpret the use of internet principles, protocols and network management in IOT.
To help the students to understand the principles of design in prototyping and
provide ability to change and modify it.

To be able to analyze the concepts of Industry 4.0

6 To illustrate the Application of Industrial IOT.

2
3
4
5

Course Outcomes:
Upon completion of the course, students shall have ability to

C517.1 | Understanding the concepts of IOT from a global context. [U]

C517.2 | Infer the architecture of IOT and future development. [U]

C517.3 | Understand the role of network layers in Data Management using IOT. [U]

C517 4 Inter.preF the features of prototyping the embedded devices for IOT [AP]
applications.

C517 5 Design and develop an effective usage of [IOT deployment for different (A
sectors.

C517.6 IIIustratg the application of IOT and identify Real World Design [AP]
Constraints.

Course Contents:

Module 1: Fundamentals of IOT and IOT Protocols 15 Hrs

Introduction-Characteristics-Physical design - Sensing & actuation- Protocols-Logical  design-
Enabling technologies —Input and output devices for 10T-10T Levels-Domain Specific loTs-
loT vs M2M. Future developments, Possible Architecture for the future loT- Internet
communication- IP addresses, MAC addresses- TCP and UDP ports- Application layer

protocols- IEEE 802 committee family of protocols- physical layer-Media access control layer.

Module 2: Industry 4.0 15 Hrs
Globalization and Emerging Issues, The Fourth Revolution, LEAN Production Systems, Smart

and Connected Business Perspective, Smart Factories, Cyber Physical Systems and Next
Generation Sensors, Collaborative Platform and Product Lifecycle Management, Augmented
Reality and Virtual Reality, Artificial Intelligence, Big Data and Advanced Analysis, Cyber
security in Industry 4.0.

Module 3: Industrial IOT 15 Hrs
Industrial Processes, Industrial Sensing & Actuation, Industrial Internet Systems, Business
Model and Reference Architecture: lloT-Business Models, lloT Reference Architecture
Industrial 10T- Layers: lloT Sensing, lloT Processing, IloT Communication [loT Networking,
Cloud Computing in 1loT- Fog Computing in IloT, Security in [loT - Application Domains:
Factories and Assembly Line, Food Industry, Healthcare, Plant Safety and security, Applications
of UAVS in Industries.

Total Hours | 45

Text Books:
1 Adrian McEwen and Hackim Cassimally,” Designing the Internet of Things” ,
1stEdition ,John wiley and Sons Ltd.,UK,2014.
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“Industry 4.0: The Industrial Internet of Things”, by Alasdair Gilchrist ,Apress,
2016.

3

Internet of Things: Cyber manufacturing Systems”by Sabina Jeschke, Christian
Brecher, Houbing Song, Danda B. Rawat ,Springer,2017.

Reference Books:

1 Francis daCosta, “Rethinking the Internet of Things: A Scalable Approach to
Connecting Everything”, 1st Edition, Apress Publications, 2013.

2 Manoel Carlos Ramon, “Intel® Galileo and Intel® Galileo Gen 2. API Features and
Arduino Projects for Linux Programmers”, 1st Edition, Apress,2014.

3 Olivier Hersent, David Boswarthick, Omar Elloumi, "The Internet of Things -key
applications and Protocols",1st Edition, Wiley,2012.

Web References:
1 http://www.cisco.com/c/en_in/solutions/internet-of-things/resources.html
2 https://openwsn.atlassian.net/wiki

Online Resources:

1 http://iot.ieee.org/newsletter/january-2016/hypercat-resource-discovery-onthe-
internet-of-things.html
2 https://www.coursera.org/specializations/Internet-of-things
Continuous Assessment
End Semester
Formative Summative Total CorI[(i)rtilous Examination | 1ot
Assessment Assessment
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmen'; Comﬁonl_ent (Choose and map FA (16%)
Outcome Level components from the list - Quiz, Assignment,
Case Study, Seminar, Group Assignment) [80 Marks]
C517.1 Understand Quiz 20
C517.2 Understand Presentation 20
C517.3 Understand Assianment 20
C517.4 Apply 9
C517.5 Analyse
C517 6 Apply Case Study 20

Assessment based on Summative and End Semester Examination

Summative Assessment (24%) End Semester Examination
Bloom’s Level [120 Marks] (60%)
CIAl : [60 Marks] CIA2 : [60 Marks] [100 Marks]

Remember 20 20 20

Understand 20 20 20

Apply 30 30 30

Analyse 30 30 30

Evaluate - - -

Create - - -
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Assessment based on Continuous and End Semester Examination

Continuous Assessment (40%)
[200 Marks]

End
CA 1: 100 Marks CA 2: 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component [ Component (60 Component | Component - | [100 Marks]
Marks) - - I Marks) -l Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
- Component - Component - Component -
Component - | Y | Y
(4 Marks) (4 Marks) (4 Marks) (4 Marks)
No.of [PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO|PSO
the CO | 1 2 3| 4 5 6 7 8 9| 10 | 11 | 12 1 2 3
C517.1 | 2 | 1 2 1 3 3
C517.2 | 2 1 2 1 3 3
C5173 | 2 1 2 1 3 3
c5174 | 3| 2| 1] 1 1 2 3 3
C5175 | 3| 3] 2|2 1 3
c5176 | 3| 2| 1] 1 1 2 3 3
1 Reasonably Agreed 2 Moderately Agreed 3 Strongly Agreed
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22PB519 Research Methodology and IPR 3/0/0/3

Nature of Course D (Theory Application)

Course Pre-requisites | Nil

Course Objectives:

1 To impart knowledge of handling data for carrying out research work effectively.
2 To impart the ability to use optimization technique for problem solving.

3 To impart decision making skills using statistical tool.

4 To impart report writing skills.

5 To impart knowledge about the procedure for filing patent and protecting intellectual
properties right.

Course Outcomes:
Upon completion of the course, students shall have ability to

C519.1 | Understand the fundamental search concepts and data collection methods [U]
for conducting research work.

C519.2 | Experiment the test hypothesis and analyze the outcome. [A]

C519.3 | Report the research work and write research proposals for various funding | [Ap]
agencies.

C519.4 | Analyze the procedure for patent rights, licensing and transfer of technology. [A]

Course Contents:

Module 1: Fundamentals and Data Collection 15 Hrs
Research methodology - definition, objectives, mathematical tools for analysis, Research
design. Types of research, exploratory research, conclusive research, modelling research,
algorithmic research, Research process- steps. Data collection methods- Primary data-
observation method, personal interview, telephonic interview, mail survey, questionnaire design.
Hypotheses Testing and Analysis: Hypotheses testing-Testing of hypotheses concerning
means, concerning variance-one tailed Chi-square test. Introduction to Discriminant analysis,
Factor analysis, cluster analysis, multidimensional scaling, conjoint analysis. Optimization
Tools: Introduction about Taguchi, Artificial Neural Network, Grey Relationship Analysis, Design
of Experiment, Life cycle Assessment.

Module 2: Report Writing and Presentation 15 Hrs
Report writing- Types of report, guidelines to review report, report format, typing instructions, oral
presentation, power point presentation, Data analysis using excel sheet, Proposal submission for
funding agencies. Plagiarism, tools to avoid plagiarism, research ethics. Case study: (Use
software) report format, Prepare review paper, Reference formation end note, Grammar
verification. Patent Rights: Scope of Patent Rights. Licensing and transfer of technology. Patent
information and databases. Geographical Indications. New Developments in IPR: Administration
of Patent System. New developments in IPR; IPR of Biological Systems, Computer Software etc.
Traditional knowledge Case Studies, IPR and IITs.

Module 3 Nature of Intellectual Property 15 Hrs
Patents, Designs, Trade and Copyright. Process of Patenting and Development: technological
research, innovation, patenting, development. International Scenario: International cooperation
on Intellectual Property. Procedure for grants of patents, Patenting under PCT.

Total Hours | 45

Text Books:

1 Ranjith Kumar, Research Methodology, SAGE publication, 2018.

> Robert Coe, Michael Waring, Larry V Hadges, James Aruthur, Research Method and
Methodology in Education, SAGE Publication, 2017.
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3

Robert P. Merges, Peter S. Menell, Mark A. Lemley, “Intellectual Property in New
Technological Age”, 2016.

Reference Books:

1 Dahlia K. Remler, Gregg G. Van Ryzin, Research Methods in Practice (Strategies for
Description and Causation),SAGE Publication, 2015.

2 Uwe Flick, Introducing Research Methodology-A Beginer, SAGE, 2015.

3 T. Ramappa, “Intellectual Property Rights Under WTO”, S. Chand, 2008.

Web References:

1. https://nptel.ac.in/courses/109103024/40
2. https://nptel.ac.in/syllabus/107108011/
3. http:/textofvideo.nptel.ac.in/121106007/lec26.pdf
4, https://www.wipo.int/edocs/pubdocs/en/intproperty/958/wipo_pub_958 3.pdf
Continuous Assessment
_ _ Total End Semester| ..,
pscsement | Assessment | Tot@l | Continuous | Examination
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmentf Com?]onl_ent (Chpose a_nd map FA (16%)
Outcome Level components from t_ e list - Quiz, A§S|gnment,
Case Study, Seminar, Group Assignment) [80 Marks]
C202.1 | Understand Quiz 20
C202.2 | Analyze Assignment 20
C202.3 | Apply
C202.4 | Analyze Case Study 20

Assessment based on Summative and End Semester Examination

Bloom’s Level

Summative Assessment (24%)

[120 Marks]

CIA1 : [60 Marks]

CIA2 : [60 Marks]

End Semester Examination
(60%)

[100 Marks]

Remember 10 10 10
Understand 30 40 30
Apply 30 20 30
Analyse 30 30 30
Evaluate - - -
Create - - -
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Assessment based on Continuous and End Semester Examination

Continuous Assessment (40%)
[200 Marks]

End
CA 1: 100 Marks CA 2: 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component [ Component (60 Component | Component - | [100 Marks]
Marks) - - I Marks) -l Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
No.of | PO|PO|PO|[PO|PO|PO|PO|PO|PO| PO | PO| PO |PSO|PSO| PSO
the CO 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
C519.1 | 3 |1 3| 3|2 111 2 3
C5h19.2 3 2 2 1 2
C519.3 3 2 1 3 2
C519.4 3 2 2 1 2
1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
R2022 M.E Power Electronics and Drives Page 96




22PE520 Advanced Microcontrollers Based System 3/0/0/3

Nature of Course D (Theory Application)
Course Pre-requisites | Microprocessor and Microcontroller

Course Objectives:
1 To study Architecture of microcontroller like Intel 8051 & PIC microcontroller

2 To study the basic concepts of Arduino Uno and Raspberry Pi.
To develop skill in simple applications development with programming 8051, PIC,
Arudino Uno and Raspberry Pi.

Course Outcomes:
Upon completion of the course, students shall have ability to

3

C520.1 | Write programme in 8051 microcontroller to develop an different applications [A]
C520.2 | Interpret PIC microcontroller and its architecture [U]
C520.3 | Write program in PIC microcontroller for interface the peripheral devices (A
andtheir applications.

C520.4 | lllustrate the basic concepts of Arduino. [U]
C520.5 | Infer the basic programming concepts of Raspberry Pi and applications. [AP]
Course Contents:

Module 1: 8051 Microcontroller and its applications 15 Hrs

Basic organization - 8051 CPU structure - Register file - Interrupts - Timers - Port circuits -
Instruction set - Timing diagram - Addressing modes - Simple Programs. Case study: Real Time
clock - DC Motor Speed Control - Generation of Gating Signals for Converters and Inverters -
Frequency Measurement - Temperature Control.

Module 2: PIC Microcontroller and its applications 15 Hrs
Introduction - Architecture - Instruction set - Addressing modes - Memory organization -
Assembly Language programming - simulation using Integrated Development Environment -
Programming of 1/O ports - Timers and its programming - Interrupt programming- analog-to-
digital converter module - I°C Interfacing - UART- PWM- Synchronous Serial Port Module -
Compare Capture PWM module. Case Study: Stepper motor interfacing - Closed loop control of
servo motor.

Module 3 Arduino and Raspberry Pi 15 Hrs
Arduino program - setup and loop functions, main interface of an Arduino through its pins, UART
communication protocol to gain controllability and observability, Serial library to communicate
with the Arduino through the serial monitor. Transducer Interface - Sensor interface, LCD
interface, Servo Control, PWM signal generation concepts, GPS, GSM interface with Arduino
Uno. Introduction about raspberry Pi family, OS installation, GPIO, UART, C programming in
Raspberry Pi, basic computation in raspberry Pi, Python scripts based accessing of GPIO pins in
raspberry Pi.

Total Hours | 45

Text Books:
Richard Blum, “Arduino Programming in 24 Hours”,Pearson Education, 1% edition,
1 2015.
5 Simon Monk, “Raspberry Pi Cookbook: Software and HardwareSolutions”, O'Reilly

Reprints; Second edition 2016.
3 John .B.Peatman , “ Design with PIC Microcontroller , Prentice hall, 2003.
4 Muhammad Ali Mazidi & Janice Gilli Mazidi, R.D.Kinely ‘“The 8051 Micro Controller
and Embedded Systems’, PHI Pearson Education, 5 Indian reprint, 2003.
Reference Books:
1 Arduino Cookbook, 2nd Edition Recipes to Begin, Expand, and Enhance Your
ProjectsMichael Margolis Publisher: O'Reilly Media, 2011.
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Education Tab, 2012.

> Simon Monk, “Programming Arduino Getting Started with Sketches”, McGraw-Hill

3 Krishna Kant, “Microprocessor and Microcontrollers”, Eastern Company Edition,
Prentice Hall of India, New Delhi , 2007.

Web References:

https://www.coursera.org/learn/raspberry-pi-platform

1.
2. https://www.coursera.org/learn/arduino-platform
3 https://www.coursera.org/learn/interface-with-arduino

Continuous Assessment
. _ Total End Semester| ..,
pcscooment | Assessment | Totel | Continuous | Examintion
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
) Assessment Component (Choose and map FA (16%)
O%?gcr)srr?e B:_%(\),r; S components from the list - Quiz, Assignment,
Case Study, Seminar, Group Assignment) [80 Marks]
C520.1 | Analyze Online Quiz 20
C520.2 | Understand Class Presentation 20
C520.3 | Analyze .
C520.4 | Understand Group Assignment 20
C520.5 | Apply Case Study 20

Assessment based on Summative and End Semester Examination

Bloom’s Level [120 Marks]

Summative Assessment (24%)

End Semester Examination
(60%)

CIAL : [60 Marks] | CIAZ2 : [60 Marks] [100 Marks]
Remember 20 20 20
Understand 20 20 20
Apply 30 30 30
Analyse 30 30 30
Evaluate - - -
Create - - -
Assessment based on Continuous and End Semester Examination
Continuous Assessment (40%)
[200 Marks] End
CA 1: 100 Marks CA 2 : 100 Marks Semester
Examination
FA 1 (40 Marks) FA 2 (40 Marks) (60%)
SA1l SA 2
(60 | Component | Component 60 | Component [ Component - | [100 Marks]
Marks) - - I Marks) - Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
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No.of [PO|PO|PO|PO|PO|PO|PO|PO|PO| PO | PO| PO|PSO|PSO|PSO
theCO | 1 2 3 4 5 6 7 8 9 10 | 11 12 1 2 3
C520.1 | 3 3 2 2 1 3
C520.2 | 1 1 1 2 2
c5203 | 3| 3| 2|2 t]3
C520.4 1 1 1 2 2
C5205 | 3| 2| 1|1 1 2 3

1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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22PE001 | Waste to Energy 3/0/0/3
Nature of Course G (Theory)

Course Pre-requisites | Nil

Course Objectives:

1 To expose the types of wastes and energy conversion methodologies from wastes.

5 To gain knowledge on the construction and operation of biogas and biomass
gasification.

3 To analyze the conversion methodologies of biogas and biomass to energy.

Course Qutcomes:
Upon completion of the course, students shall have ability to

C001.1 | Infer various types of wastes and their conversion methodologies. [U]
C001.2 Interpret f[he construction and operation of biomass gasification and U]
Combustion.
C001.3 | Analyze on the various methods to convert the biomass in to energy. [A]
C001.4 Deyglop biogas gasification and combustion techniques for improved [AP]
efficiency.
C001.5 | Analyze on the various methods to convert the biogas in to energy. [A]

Course Contents:

Module 1: Introduction to Energy from Waste 15 Hrs

Classification of waste as fuel-Agro based, Forest residue, Industrial waste - MSW Conversion
devices-Incinerators, gasification, anaerobicdigestion, fermentation, Pyrolysis, Introduction to e-
waste

Module 2: Biomass Gasification and Combustion 15 Hrs
Gasifiers - Fixed bed system - Downdraft and updraft gasifiers - Fluidized bed gasifiers - Design,
construction and operation - Gasifier burner arrangement for thermal heating - Gasifier engine
arrangement and electrical power- Equilibrium and kinetic consideration in gasifier operation.
Combusion: Biomass stoves - Improved chullahs, types, some exotic designs, Fixed bed
combustors, Types, inclined grate combustors, Fluidized bed combustors, Design, construction
and operation - Operation of all the above biomass combustors.

Module 3 Biogas 15 Hrs
Properties of biogas (Calorific value and composition) - Biogas plant technologyand status -
Bio energy system - Design and constructional features - Biomass resources and their
classification - Biomass conversion processes - Thermo chemical conversion - Direct combustion
- biomass gasification - pyrolysis and liquefaction - biochemical conversion - anaerobic digestion
- Types of biogas Plants - Applications - Alcohol production from biomass - Bio diesel production
- Urban waste to energy conversion - Biomass energy programme in India.

Total Hours | 45

Text Books:

1 Gary C. Young “Municipal Solid Waste to Energy Conversion Processes:
Economic,Technical, and Renewable Comparisons”, John Wiley & Sons, 2010.
2 Robert Green "From Waste to Energy”, Cherry Lake Pub, 2009.
3 Dieter D. and Angelika.S, “Biogas from waste and renewable resources” Wiley-
Vch Publication, 2010.
Marc Rogoff Francois Screve, “Waste to Energy, Technologies and
Projectimplementation”, 2011.
Reference Books:

1 Branchini, Lisa, “Waste-to-Energy,Advanced Cycles and New Design Concepts
for Efficient Power Plants”, Springer,2015.
2 Khandelwal, K. C. and Mahdi, S. S.,”Biogas Technology - A Practical Hand Book”

4
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Vol. | & Il, Tata McGraw Hill Publishing Co. Ltd. 2003.

3

Challal, D. S., “Food, Feed and Fuel from Biomass”, IBH Publishing Co. Pvt.
Ltd., 2007.

4

C. Y. WereKo-Brobby and E. B. Hagan, “Biomass Conversion and Technology”,
John Wiley & Sons, 2007.

Web References:

1. https://swayam.gov.in/course/4365-waste-to-energy-conversion
2. https://www.classcentral.com/tag/waste-management
3. https://www.un-ihe.org/online-course-solid-waste-management
4, https://www.cseindia.org/certificate-course-on-integrated-waste-management-8797
Continuous Assessment
. _ Total End Semester| ..,
pcscooment | Assessment | Totel | Continuous | Examintion
Assessment
80 120 200 40 60 100
Assessment Methods & Levels (based on Blooms’ Taxonomy)
Formative Assessment based on Capstone Model
Course Bloom’s Assessmentf Com?]onl_ent (Chpose a_nd map FA (16%)
Outcome Level components from t_ e list - Quiz, As_S|gnment,
Case Study, Seminar, Group Assignment) [80 Marks]
C001.1 | Understand Quiz 20
C001.2 | Understand Presentation 20
C001.3 | Analyze .
C001.4 | Apply Assignment 20
C001.5 | Analyze Case Study 20

Assessment based on Summative and End Semester Examination

Bloom’s Level

Summative Assessment (24%)

[120 Marks]

CIA1 : [60 Marks]

CIA2 : [60 Marks]

End Semester Examination
(60%)

[100 Marks]

Remember 20 20 20
Understand 20 20 20
Apply 30 30 30
Analyse 30 30 30
Evaluate - - -
Create - - -
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Assessment based on Continuous and End Semester Examination

[200 Marks]

Continuous Assessment (40%)

End
CA 1: 100 Marks CA 2: 100 Marks Semester
Examination
SA 1 FA 1 (40 Marks) SA 2 FA 2 (40 Marks) (60%)
(60 | Component [ Component (60 Component | Component - | [100 Marks]
Marks) - - I Marks) -l Il
(20 Marks) (20 Marks) (20 Marks) (20 Marks)
No.of | PO|PO|PO|[PO|PO|PO|PO|PO|PO| PO | PO| PO |PSO|PSO| PSO
the CO 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
C001.1 | 3|1 3| 3|2 111 2 3
C001.2 3 2 2 1 2
C001.3 3 2 1 3 2
C001.4 3 2 2 1 2
co015 | 3| 2| 1 3 2
1 Reasonably Agreed| 2 Moderately Agreed 3 Strongly Agreed
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