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PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

1. PEO1:To transmit information focused on electrical engineering, including the principles of
power systems, control systems, power electronics, electrical machines, etc., in order to

address issues related to electrical engineering, electrical product design and allied
consultancy works.

2. PEO2:To equip graduates with the skills necessary to find employment in the public sector,
private business, government agencies, and multinational enterprises, as well as to pursue
further education in electrical engineering or other areas of interest.

3. PEOS3: To cultivate in graduates the capacity to design and evaluate innovative product-
based solutions to real-world issues.
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Program Outcomes (PO)

PO1

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

PO2

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

PO3

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

PO4

Conductinvestigations 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 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
responsibilities and norms of the engineering practice.

PO9

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

PO10

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

Lifelong Learning: Recognize the need for, and have the preparation and ability
to engage in independent and life-long learning in the broadest context of
technological change.
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PROGRAMME SPECIFIC OUTCOMES (PSOs)

1. Apply fundamental knowledge of electrical and electronics engineering to identify and
analyse real life problems in the area of electrical machines, power systems, electronics

and instrumentation systems, control systems and power electronic systems.

2. Design and implement electrical and electronic systems to meet global needs with a view

of energy conservation and sustainability.

3. Apply software and hardware tools to develop electrical and electronic systems and create

passion for research and innovation.

Distribution of Credits:

S.No. Category Breaku-p of
Credits

1 Humanities & Social Science Courses 7

2 Basic Science Courses 20

3 Engineering Science Courses 20

4 Program Core Courses (Branch specific) 54

5 Professional Elective Courses (Branch specific) 18

6 Humanities & Social Science Courses - Electives 8

7 Basic Science Courses— Electives 4

8 Engineering Science Courses— Electives 1

9 Open Elective Courses (Cross Discipline Subjects) 15

10 Project work, Seminar and Internship in Industry or elsewhere 16

11 Audit Courses 0
Total 163
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Overall Curriculum

Category: 1 - Humanities & Social Science Courses - (15=7+8 Credits)
Sl.No Course Course Title Version | L T P | C
Code
1 24ENG101 | Communication for Engineers 1.0 2 1 2
2 24ENG102 | Professional Communication 1.0 2 1 0 3
* Course(s) equivalent to 8 credits should be taken from HSS Elective Category 6
Category: 2 - Basic Science Courses - (24=20+4 Credits)
SI.No Course Course Title Version L T P | C
Code
1 24MAT201 | Matrices and Calculus 1.0 3 1 0 4
Advanced Mathematics for
2 | 24MAT202 | Engineering I e
3 24PHY201 | Physics for Engineers 1.0 3 0 2 4
4 24CHY201 | Chemistry for Engineers 1.0 3 0 2 4
5 2AMAT204 Transforms and Partial Differential 10 3 1 0 4
Equations
* Course(s) equivalent to 4 credits should be taken from BS Elective Category 7
Category: 3 - Engineering Science Courses - (21=20+1* Credits)
SI.N Course Course Title Version | L T P | C
0 Code
1 24EEE301 | Theory of Electrical Circuits 1.0 2 1 0 3
2 24EEE302 | Electrical Circuits Laboratory 1.0 0 0 4 2
3 24CSE402 | Python Programming 1.0 3 0 2 4
4 24MEC301 | Engineering Graphics and Design 1.0 1 1 2 3
5 24CSE401 Fundamental_s of Computing and 10 3 0 5 4
C Programming
6 2AMECS02 Ba3|_c Me_chanlcal and Civil 10 3 0 0 3
Engineering
7 24MEC302 | Engineering Practices Laboratory 1.0 0 0 2 1
* Course(s) equivalent to 1credit should be taken from ES Elective Category 8
Category: 4 - Program Core Courses - (54 Credits)
Course . .
SI.No Course Title Version L T P | C
Code
1 24EEE401 | Electrical Machinery | 1.0 2 1 0 3
2 24EEE402 | Engineering Electromagnetics 1.0 3 0 0 3
3 2AEEE403 S_eml_conductor Devices and 10 3 0 0 3
Circuits
Generation, Transmission and
4 24EEEA404 Distribution of Electric Power 1.0 3 0 0 3
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5 24EEEA405 | Electrical Machinery | Laboratory 1.0 0 0 3 |15

6 2AEEE406 Electronic Circuits and Devices 10 0 0 3 |15
Laboratory

7 24EEEA407 | Electrical Machinery |l 1.0 2 1 0 3

8 | 24EEE408 | V€ASUrEMents and 10 |3|o0o|o]|3
Instrumentation

9 24EEE409 | Control Systems 1.0 2 1 0 3

10 | 24EEE410 | Electrical Machinery Il Laboratory 1.0 0 0 3 |15

11 | 24EEE411 Control and Instrumentation 10 0 0 3 |15
Laboratory

12 | 24EEE412 | Analog and Digital Circuits 1.0 3 0 0 3

13 | 24EEE413 | Power Electronics 1.0 3 0 0 3

14 | 24EEE414 | Power System Analysis 1.0 3 0 0 3

15 | 24EEEA415 | Solid State Drives 1.0 2 1 0 3

16 | 24EEE416 Power Electronics and Drives 10 0 0 3 |15
Laboratory

17 | 24EEE417 Analog and Digital Circuits 10 0 0 3 |15
Laboratory

18 | 24EEE418 Power System Operation and 10 3 0 0 3
Control

19 | 24EEE419 | Microprocessor and Microcontroller 1.0 3 0 0 3

20 | 24EEE420 Microprocessor and Microcontroller 10 0 0 3 |15
Laboratory

21 | 24EEE421 Power System Simulation 10 0 0 3 |15
Laboratory

22 | 24EEEA422 | Internship (Minimum six weeks) 1.0 0 0 4 2

23 | 24EEE423 | Protection and Switchgear 1.0 3 0 0 3

o4 | 24EEE424 Mini PrOJe_c_t / In-plant Training / 10 0 0 4 5
Abroad Visit

25 | 24EEEA425 | Project Work 1.0 0 0 |24 12

Total Credits (54) + Credits for Mini Project/Project work / Seminar / Internship in

industry (16 credits)

Category: 5 - Professional Elective Courses - (18 Credits)

S.No Course Course Title Version L T P C
Code
Professional Elective course |
(Power Converters and Drives)
1 24EEE501 | Special Electrical Machines 1.0 3 0 0 3
> 2 AEEE5S02 Con_dition Monitoring of Electrical 1.0 3 0 0 3
Equipment
3 24EEE503 | Analysis of Electrical Machines 1.0 3 0 0 3
4 24EEE504 | Design of Electrical Apparatus 1.0 3 0 0 3
5 2 AEEE5S05 Power Electronics for Renewable 10 3 0 0 3

Energy Systems

11
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6 | 24EEE506 | Multilevel Power Converters 10 [3]0o]|o0]3

Professional Elective course Il
(Advanced Electronics System Design)

7 24EEE507 | Embedded System and IOT 1.0 3 0 0 3
8 24EEE508 | VLSI System Design 1.0 3 0 0 3
9 24EEE509 | Digital Signal Processing 1.0 3 0 0 3
10 | 24EEE510 | Low Power IC Design 1.0 3 0 0 3
11 | 24EeE511 | Digital System Design 1.0 3 0 0 3
12 | 24EEES12 | System Verilog for Design and 1.0 30|03
Verification
Professional Elective course Il
(Power System Engineering)
13 | 24EEE513 Power Plant E_nglneerlng for 10 3 0 0 3
Electrical Engineers
14 | 24EEE514 Power System Economics and 10 3 0 0 3
Control Techniques
15 | 24EEE515 | Electric Power Quality 1.0 3 0 0 3
16 | 24EEES16 Electrical Standards and Safety 1.0 3 0 0 3
Measurements
17 | 24EEE517 | Energy Audit and Conservation 1.0 3 0 0 3
18 | 24EEE518 | High Voltage Engineering 1.0 3 0 0 3
Professional Elective course IV
(Advanced Power Systems and Smart Grid Technologies)
Utilization and Conservation of
19 | 24EEE519 Electrical Energy 1.0 3 0 0 3
20 | 24EEg520 | HVDC and FACTS 1.0 3 0 0 3
21 | 24EEE521 | Restructured Power Systems 1.0 3 0 0 3
Energy Management using PLC
22 | 24EEEB22 and SCADA 1.0 3 0 0 3
23 | 24EEE523 8ﬁ§ratlon and Control of Smart 1.0 3 0 0 3
24 | 24EEE524 | Smartgrid and Microgrid 1.0 3 0 0 3
Professional Elective course V
(Advanced Control Systems and Industrial Automation)
Fuzzy Systems and Genetic
25 | 24EEE525 . 1.0 3 0 0 3
Algorithms
26 | 24EEE526 | Artificial Neural Networks 1.0 3 0 0 3
27 | 24EEE527 | Advanced Control System 1.0 3 0 0 3
28 | 24EEES2S Virtual Instrumentation Using 10 3 0 0 3
LabVIEW '
29 | 24EEE529 | Industrial Automation 1.0
30 | 24EEE530 | Industrial IOT 1.0 3 0 0 3

Professional Elective course VI
(Electric Vehicle Technology)

31 ‘24EEE531 Introduction to Electric Vehicles 1.0 \ 3 \ 0 ‘ 0 ‘ 3
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Electric Vehicle Architecture and

32 | 24EEES32 . 1.0 3 0 0 3
Dynamics

Battery Technology and Energy

33 | 24EEE533 Storage Systems 1.0 3 0 0 3

Battery Management Systems

34 | 24EEE534 1.0 3 0 0 3

(BMS)
Electric Drives, Motors and
35 | 24EEE535 1.0 3 0 0 3
Control Systems
36 | 24EEE536 | Automotive Electronics 1.0 3 0 0 3
37 | 24EEES37 Power Electronics for EV 1.0 3 0 0 3
Applications '

EV Charging Infrastructure and

38 | 24EEE538 | - .4 Integration

1.0 3 0 0 3

39 | 24EEE539 | Thermal Management Systems 1.0 3 0 0 3

Embedded Systems and

40 | 24BEE540 | g lation Tools for EV

1.0 3 0 0 3

Category: 6 - Humanities & Social Science Courses - Electives - (8 credits)

Course

SI.No Code Course Title Version L T P C
1 2AENG60L Business Communication 10 0 0 4 >
Laboratory
2 24UHV102 | Universal Human Values Il 1.0 2 110 3
3 2AEEE601 Industrial Economics and Foreign 10 3 0 0 3
Trade
4 24AGE101 | Disaster Management 1.0 3 0 0 3
Category: 7 - Basic Science Courses— Electives - (4 credits)
SI.No Course Course Title Version L T P C
Code
1 24MAT702 | Statistics and Numerical Methods 1.0 3 1
2 24MAT704 | Numerical Methods 1.0 3 1 0 4
Category: 8 - Engineering Science Courses— Electives - (1 credit)
SI.No Course Course Title Version L T P C
Code
1 24EEES801 | Industrial Lectures 1.0 2 0 1
2 | 24EEE802 | Electrical CADD Laboratory 1.0 0]of2]1




]

lvens“*

Tiruchirappalli, Tamil Nadu - 621 112.

& s UNIVERSITY

‘% DHANALAKSHMI SRINIVASAN

's‘“‘ﬁ RiNg

seog;
2

@

o)
o
-

%

st

¢

PHarars gspu snnvasht
BRVERSITY

Category: 9 - Open Elective Courses - (15 Credits)

S.No Course Course Title Version |L | T | P |C
Code
1 240EC901 | Design and Maintenance of Greenhouse 1.0 31003
2 240EC902 | Value Addition Technology 1.0 31003
3 240EC903 | Principles of Soil and Water Management 1.0 31003
4 240EC904 | Energy Management in Agriculture 1.0 3/0/013
5 240EC905 | Farm Machinery Management 1.0 3/0/013
6 240EC906 | Exploring Microbial World 1.0 31003
7 240EC907 | Human Diseases and Prevention 1.0 3/0(01|3
8 240EC908 | Bioresource Technology 1.0 30,03
9 240EC909 | Waste Water Treatment 1.0 3{0,0]|3
10 | 240EC910 | Bioterrorism and National Security 1.0 3{0,0]|3
11 | 240EC911 | Food Processing and Technology 1.0 300|383
12 | 240EC912 | Introduction to Computational Biology 1.0 3{0,0]|3
13 | 240EC913 | Human Anatomy and Physiology 1.0 3/0(0]3
14 | 240EC914 | Therapeutic Equipment 1.0 31003
15 | 240EC915 | Biomaterials and Organs 1.0 31003
16 | 240EC916 | Biosensors and Transducer 1.0 31003
17 | 240EC917 | Nanoscience 1.0 31003
18 | 240EC918 | Computational Sciences for Chemical 1.0 3/0/013
19 | 240EC919 | Chemistry for Bioengineers 1.0 31003
20 | 240EC920 Organic Chemistry: Synthetic Design to 10 3lolols
Process Development
21 | 240EC921 | Wireless Sensor Networks 1.0 3/0|0]|3
22 | 240EC922 | Digital Image Processing 1.0 3/0|0]|3
23 | 240EC923 | Natural Language Processing 1.0 31003
24 | 240EC924 | Digital System Design with Verilog 1.0 31003
25 | 240EC925 | Introduction to Sensor Technology 1.0 30,03
26 | 240EC926 | Principles of Modern Communication 1.0 3/0/0]3
27 | 240EC927 | Digital Image and Speech Processing 1.0 31003
28 | 240EC928 | Computer Architecture and Organization 1.0 3,003
29 | 240EC929 | ARM System Architecture 1.0 31003
30 | 240EC930 | Wireless Sensor Networks and loT 1.0 30,03
31 | 240EC931 | Principles of Optoelectronics 1.0 31003
32 | 240EC932 | Consumer Electronics 1.0 31003
33 | 240EC933 | Industrial loT 1.0 30,03
34 | 240EC934 | Electrical Machines 1.0 310(0]3
35 | 240EC935 | Power System 1.0 30|03
36 | 240EC936 | Green and Sustainable Energy 1.0 30,03
37 | 240EC937 | Electric and Hybrid Vehicle Technology 1.0 30,03
38 | 240EC938 | Electrical Safety 1.0 3003
39 | 240EC939 | English Language and Productivity Skills 1.0 3,003
40 | 240EC940 | Language 1.0 30|03

14
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41 240EC941 | Probability, Statistics and Queuing 1.0 211121 4
42 24OEC942 M.achine.l_.ea.rning in Refrigeration and 10 slolol 3
Air Conditioning
43 240EC943 Sus?ainaple Manufacturing and Green 10 3lolol 3
Engineering
44 | 240EC944 | Drone Technology 1.0 30|03
45 240EC945 | Waste Conversion Techniques 1.0 30|00 3
46 240EC946 | Industrial Safety 1.0 3/0{0]| 3
47 240EC947 | Industrial Pollution Prevention 1.0 3/0{0]| 3
48 240EC948 | Resource Management Techniques 1.0 3/0{0]| 3
49 240EC949 | Operational Analysis and Design 1.0 3/0{0]| 3
50 240EC950 | Nano Engineering and Systems 1.0 3/0(0]| 3
51 240ECO51 Project Management & Operation 10 slolol 3
Research '
52 240EC952 | Emergency Medicine 1.0 3/0{0]| 3
53 240EC953 | Industrial Relation and Cyber Law 1.0 3/0(0| 3
54 | 240EC954 | Legal Aspects of Business 1.0 3(0{0]| 3
Category: 0 - (0 Credit)
SI.No Course Course Title Version [L| TP |C
Code
1 24MACO001 | Sports and Yoga or NSS/NCC 1.0 0loJ111|o0
2 24MACO002 | Indian Constitution 1.0 210(0f(O
3 24MACO003 | Environmental Science 1.0 31000
4 24MACO006 | Intellectual Property Rights 1.0 2|10(0f(O
5 24MACO007 | Professional Ethics 1.0 210([0fO0
6 24MACO008 | Research Methodology 1.0 210(0f|O

Total Credits: 163

15
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SCHOOL OF ENGINEERING AND TECHNOLOGY
DEPARTMENT OF EEE
SEMESTERWISE COURSE PLAN

Semester - |
S.No Course Course Title Course L| T|P|C
Code Category
3 WEEKS COMPULSORY INDUCTION PROGRAM (UHV-I)
1 24ENG101 | Communication for Engineers HSS 21|24
2 24MAT201 | Matrices and Calculus BS 3|10 4
3 24CHY201 | Chemistry for Engineers BS 31024
4 2 AMECS02 Basic Mechanical and Civil ES 3l olols

Engineering

Fundamentals of Computing and

5 24CSE401 C Programming ES 3102\ 4
6 24MEC302 | Engineering Practices Laboratory ES 00|21
7 24MACO001 | Sports and Yoga or NSS/NCC AC ojo0o|1]0
Total 141 2 | 9 |20
Semester -

S.No ngcrlsee Course Title C(;?ggngy L| T|P|C

1 24ENG102 | Professional Communication HSS 2|10
> | 24mMAT202 éﬁ;i}”e‘::r?ng'athemaﬂcs for BS 31|04
3 24PHY201 | Physics For Engineers BS 3102 4
4 24EEE301 | Theory of Electrical Circuits ES 2|11 /|0|3
5 24MEC301 | Engineering Graphics and Design ES 1,1)2]3
6 24EEE302 | Electrical Circuits Laboratory ES O] 0| 4] 2
7 24UHV102 | Universal Human Values I HSS 310103
8 24MACO002 | Indian Constitution AC 2|1 0]0|O0
Total 16| 4 | 8 | 22
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SEMESTER - Il
SI.No | Course Code Course Title Course L|IT|P| C
Category
1 2AMAT204 Transforms & Partial Differential BS 30110/l 4
Equations
2 24EEE401 Electrical Machinery | PC 21|00 3
3 24EEE402 Engineering Electromagnetics PC 3/0/0| 3
4 2AEEE403 S_emu_:onductor Devices and PC 31olol 3
Circuits
Generation, Transmission and
5 24EEE404 Distribution of Electric Power PC 31010) 3
6 24EEE405 Electrical Machinery | Laboratory PC 0[0[|3]|15
7 2AEEE406 Electronic Circuits and Devices PC olol3lis
Laboratory
8 Open Elective Course | OE 3100 3
9 24MACO003 Environmental Science AC 210|0| 0
Total 192 |6 | 22
SEMESTER - IV
SI.No | Course Code Course Title Course L|T|IP| C
Category
1 24MAT702 Statistics and Numerical Methods BS 3/11/0/| 4
2 24CSEA402 Python Programming ES 31012 4
3 24EEEA407 Electrical Machinery Il PC 2 |11]0]| 3
4 | 24EEE408 Measurements and PC 3/0/0] 3
Instrumentation
5 24EEE409 Control Systems PC 2 1/0] 3
6 24EEEA410 Electrical Machinery Il Laboratory PC 0|0|3|15
7 2AEEEA411 Control and Instrumentation PC olol3l1s
Laboratory
Open Elective Course Il OE 3/0(0| 3
Total 193 |8 | 23

17
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Semester -V

SNo | Course Course Title Course || |1 |p| ¢
Code Category
1 24EEE412 | Analog and Digital Circuits PC 3 0|0 3
2 24EEEA413 | Power Electronics PC 3 0|0 3
3 24EEE414 | Power System Analysis PC 3 0|0 3
4 2 AEEE41T Analog and Digital Circuits PC 3 ololis
Laboratory
5 | 24EEE419 | Microprocessorand PC 3 |olo] 3
Microcontroller
6 | 24EEE420 | Microprocessor and PC o |o|3]|1s
Microcontroller Laboratory
7 Professional Elective Course | PE 3 0|0 3
8 Open Elective Course llI OE 3 0|0 3
Total 18 | 0| 3 | 21
Semester - VI
SNo | Course Course Title Course | | 1| p | ¢
Code Category
1 2AENG602 Business Communication HSS 0 ol 4 2
Laboratory
2 24EEE415 | Solid State Drives PC 3,010 3
3 2AEEEA16 Power Electronics and Drives PC olol 3l 15
Laboratory
4 2AEEEA418 Power System Operation and PC 310l o0 3
Control
5 2AEEE421 Power System Simulation PC olol 3l 15
Laboratory
6 Professional Elective Course I PE 3,10,0 3
7 Professional Elective Course I PE 310]0 3
8 24EEE422 | Internship (Minimum six weeks) PC 0| 0| 4 2
Open Elective Course IV OE 31010 3
Total 15| 0 |14 | 22

18
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Semester - VIl

S.No Course Course Title Course L P|C
Code Category
1 24AGE101 | Disaster Management HSS 3 0|3
2 24EEE802 | Electrical CADD Laboratory ES 0 211
3 24EEE423 | Protection and Switchgear PC 3 0| 3
4 Professional Elective Course IV PE 3 0| 3
5 Professional Elective Course V PE 3 0|3
6 Professional Elective Course VI PE 3 0|3
7 24EEE424 | Mini Project / Abroad University Visit PC 0 4 | 2
8 Open Elective Course V OE 3 0|3
Total 20 4 |21
Semester - VIII
SNo| Course Course Title Course | PlcC
Code Category
1 24EEE425 | Project Work PC 0 24|12
Total 0 24 | 12

19
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Semester wise Breakup of Credits

Semester 1 2 3 4 5 6 7 8 Total

Credits 20 22 22 23 21 22 21 12 163

Distribution of Credits:

Semester wise credits distribution for category

1 2 3 4 5 6 7 8

HSS 4 6 2 3 15
BS 8 8 4 4 24
ES 8 8 4 1 21
PC 15 12 15 9 3 54
PE 3 6 9 18
OE 3 3 3 3 3 15
EE 2 2 12 16
AU 0 0 0 0

Total 20 22 22 23 21 22 21 12 163
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No. of Courses

S.No Category Suggested
1 Humanities & Social Science Courses 5
2 Basic Science Courses 8
3 Engineering Science Courses 11
4 Program Core Courses (Branch specific) 22
5 Professional Elective Courses (Branch specific) 41
6 Open Elective Courses (Cross Discipline Subjects) 54
7 Project work, Seminar and Internship in Industry or 03

elsewhere
Audit Courses (Environmental Sciences, Indian Constitution,
8 ) . . 6
Professional ethics, Induction etc...)
9 Value Added Course 4
10 Minor Degree 7
11 Honor Degree 7

21
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24ENG101 Communication for Engineers > 1 >[4
. Syllabus Version
Prerequisite NIL y 10

Course Objectives:
The course aims to:
* Improve grammar proficiency.
* Enhance listening skills to comprehend various accents and conversational contexts.
* Enhance speaking abilities for confident, effective communication in diverse
formal and informal situations.
* Introduce advanced reading strategies to extract and comprehend information
efficiently
* Equip learners with writing techniques for clear and structured academic and
professional documents.
Course Outcomes
Upon the completion of the course, the students will be able to:
1. Apply grammar rules for effective academic and professional communication.
2. Improve listening skills by understanding various accents and contexts.
3. Communicate confidently in diverse speaking situations.
4. Extract and comprehend information using advanced reading strategies.
5. Produce clear, structured academic and professional documents.

Unit 1 - ADVANCED GRAMMAR: STRUCTURES AND USAGES 9

WH- & Yes/No Questions, If Conditionals, Relative Clauses, Subject Verb Agreement, Voices,
Degrees of Comparison, Error Correction, Abbreviations and Acronyms

Self-Study Topics : Parts of Speech, Tenses
Unit 2 - ENHANCING LISTENING PROFICIENCY AND TECHNIQUES 9

Definition of listening — Barriers to listening — Listening and gap filling - Conversations —
Reviewing mock group discussions — Listening to different accents — (British / American
Indian)

Self-Study Topics: Listening and Responding to Video Lectures and Speeches

UNIT 3 - EFFECTIVE SPEAKING AND INTERACTION TECHNIQUES 9
Self- Introduction - Introducing One’s Friend - Speaking on Specific Topic - Role Play Practices-
Telephonic Exchanges - Welcome Address & Vote of thanks

Self-Study Topics : Everyday Conversations

UNIT 4 - ENHANCING READING EFFICIENCY AND ACCURACY 9

Skimming & Scanning from Newspaper Articles, Passages with Time Limit — Reading for
Detailed Comprehension - Cloze Test — Note Making and Summarizing

Self-Study Topics : Newspaper Reading

UNIT 5 - WRITING SKILLS FOR ACADEMIC PURPOSES 9

23
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Writing Instructions, Recommendations, Formal Letters (Permission, Invitation & proposal
letters), Informal Letters (Congratulating, Thanking, Inviting, etc.) and Email

Self Study Topics : Free writing (Hobbies, Favourite Place / Person / Book etc.)

Total Periods: 45

S. No. Experiments / Exercises No. of
Hours
1 Introduction to British & American Accent through Audio Visual Aids. 2
2 Often Mispronounced Words/Sounds through Audios and Videos 2
3 Listening to various Conversations (Identifying various communication 3
contexts and answering to questions
4 Self-Introduction 3
5 Presentation (Technical and Non — Technical Topics) 2
6 Telephonic Conversation 3
7 Reading for Pleasure(Intensive Reading) 2
8 Extensive Reading (Briefing favourite books) 3
Total number of hours 20
TEXTBOOKS
1. Chellammal, V and others. English for Science & Technology — I. Cambridge
University Press & Assessment India Pvt. Ltd., 2023.
2. Francis, Mary Deepa and Others. English for Science & Technology -Il. Cambridge
University Press & Assessment India Pvt. Ltd., 2023.
3. Raman, Meenakshi, and Sangeeta Sharma. Technical Communication: Principles and

Practice. 3rd ed., Oxford University Press, 2020.

REFERENCE BOOKS

N

Rizvi, Ashraf. Advanced English Communication Skills for Engineers. McGraw Hill
Education, 2023.

Singh, D.R. Academic Writing for Engineers and Researchers. Springer, 2021.

Kaushik, A.K., and N. Sharma. Professional Communication for Engineers. Cengage
Learning, 2023.

Gerson, Sharon J., and Steven M. Gerson. Technical Communication: Process and

Product. 9th ed., Pearson, 2021.

ONLINE RESOURCES:

1. https://learnenglish.britishcouncil.org (Resources on Listening, Speaking, Reading and
Writing)

2. https://Jowl.purdue.edu (Resources with explanations and exercises for Lab
Experiments)

3. https://www.bbc.co.uk/learningenglish (Lessons on English Grammar, Vocabulary,
Listening Practice and Speaking Exercises)

4. https://www.cambridgeenglish.org/exams-and-tests/cefr/
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24ENG102 Professional Communication L T PIC
2 1| 0] 3
Prerequisite NIL SyIIabulsc;/ersmn

Course Objectives:
The course aims to:
1. Use complex grammar and technical vocabulary accurately.
2. Develop critical listening for professional conversations.
3. Enhance confidence and clarity in presenting and communicating ideas in
professional settings.
4. Improve critical reading of professional documents.
5. Produce high-quality technical writing

Course Outcomes:
At the end of the course, the students will be able to
1. Apply complex grammar and technical vocabulary accurately.
2. Evaluate professional conversations critically.
3. Communicate ideas confidently in professional settings.
4. Comprehend professional documents effectively.
5. Write high-quality technical documents.

UNIT 1 - PROFICIENCY OF GRAMMAR AND VOCABULARY 9

Phrasal Verbs, Numerical Expressions, Reported Speech, Business- and job-related
vocabulary, Compound Nouns, Different forms of Words

Self Study Topics: One-word substitutions

UNIT 2 - ADVANCED LISTENING 9

Listening to Technical Conversations - Watching videos and documentaries — Listening to
various interviews and accessing them - Listening and responding to video lectures and TED
Talks

Self Study Topics: Listening to IELTS audios

UNIT 3 - EFFECTIVE PUBLIC SPEAKING 9

Introducing oneself in Interviews — Group Discussions — Mock Interview — Cross-Cultural
Communication (Definition, Ethics, Verbal and Nonverbal Communication across Cultures —
Do’s and Don'ts)

Self Study Topics : Watching conversations through e-resources

UNIT 4 - READING AND STUDY SKILLS 9

Reading Technical Reports and Note Taking - Reading Longer Texts- Product Reviewing —
Blog Reading - Reading Taglines

Self Study Topics: Reviewing online case studies

UNIT 5 - TECHNICAL WRITING 9

Definition of Technical Writing - Cover Letter with Resume — Checklist - Report Writing
(Accident Report / Industrial Visit) — Project Proposal Writing - Extended Definitions -
Interpretation of Pie Charts, Bar Charts, Flowcharts

Self Study Topics: Preparing Brochures and Pamphlets for various events

Total Periods: 45
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Text Books
1. Chellammal, V and others. English for Science & Technology — I. Cambridge
University Press & Assessment India Pvt. Ltd., 2023.

2. Francis, Mary Deepa and Others. English for Science & Technology -II.
Cambridge University Press & Assessment India Pvt. Ltd., 2023.

3. Clark, Emily. "Public Speaking and Professional Networking." Palgrave Macmillan,
2020.
4. Turner, Steven. "Technical Writing: A Comprehensive Guide." McGraw-Hill

Education, 2024.
References

1. Anderson, Mark. "Critical Reading and Analysis of Technical Documents." Springer,
2023.

2. Kumar, A. "Case Study Analysis in Professional Settings." Wiley, 2021.
3. Nelson, Peter, and Laura Green. "Effective Communication in Cross-Cultural
Contexts." Routledge, 2022.

4. Johnson, Samuel. "Advanced Technical Writing Techniques." Taylor & Francis, 2020.
ONLINE RESOURCES

1. https://takeielts.britishcouncil.org/take-ielts/prepare/free-ielts-english-practice-
tests (Resources for empowering Listening, Speaking, Reading and Writing Skills
with Practice Tests)

2. https://test-english.com/ (Resources for Grammar, Vocabulary, Listening, Reading,
Writing and other Exams)

3. https://www.cambridgeenglish.org/test-your-english/ (Resources to assess the LSRW
Skills)

4. https://www.cambridgeenglish.org/exams-and-tests/cefr/
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Syllabus Version
Prerequisite Nil 10

Course Objectives

The objective of this course is to

- Introduce fundamental concepts of eigenvalues, eigenvectors and their properties and
gain knowledge in the matrix theory in the Engineering field.

- Analyse and discuss continuity, partial derivatives, total derivative and extrema of
functions of several variables and recognize techniques of differentiation of multi-
variables to apply in the Engineering problems.

« Introduce the need for the vector differentiation which are applied in the real world
problems.

- Explore the fundamentals of integrals and its applications in finding area of cartesian
curves.

» Apply the concepts of matrices and calculus in various real-world problems.

Course Outcomes

On completion of the course, students will be able to:
COL1. Apply eigen values and eigen vectors concepts to convert quadratic forms into
canonical forms.

CO2. Evaluate total derivatives and extreme values of functions of two variables.
COa3. Evaluate differentiation of vectors and find the unit normal vector to the surface and
angle between two surfaces.

CO4. Evaluate integrals using integration by parts and Bernoulli’s formula.
COS5. Apply the concepts of matrices and calculus in finding solutions of linear equations,
extreme values and area.

UNIT 1 MATRICES 12

Matrices - Eigenvalues and eigenvectors- Properties of Eigen values — Cayley - Hamilton
Theorem (Without proof)- Diagonalization of matrices using orthogonal transformation —
Reduction of Quadratic forms into canonical form using orthogonal transformation - Nature
of quadratic form.

UNIT 2 FUNCTIONS OF SEVERAL VARIABLES 12

Differentiation - Rules of derivative - Partial differentiation - Total differentiation - Jacobians -
Properties- Partial differentiation of implicit functions - Taylor’s series expansion of a functions
of two variables- Maxima and minima of functions of two variables.

UNIT 3 VECTOR DIFFERENTIATION 12
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Introduction to vectors - vector addition and multiplication - Scalar and Vector point functions
- Gradient, divergence and curl — Vector identities - Directional derivative — Unit normal vector
— Unit tangent vectors - Irrotational and Solenoidal vector fields — Scalar

potentials — Angle between two surfaces.

UNIT 4 INTEGRAL CALCULUS 12

Definite integrals- Indefinite integrals - Properties of definite integrals (Statement only) —
Integration by parts - Bernoulli’s formula - Substitution Rule - Algebraic Function - Logarithmic
function, Exponential function and Trigonometric function - Reduction’s

formulae for Sine and Cosine functions.

UNIT 5 APPLICATIONS OF MATRICES AND CALCULUS 12

Solving system of linear equations- consistency and inconsistency — Cramer’s Rule, Maxima
and minima of functions of three variables: Lagrange’s method of undetermined multipliers -
Area of the curve bounded by cartesian coordinates.

Total Periods: 60

TEXT BOOKS:
1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi,
45™ Edition, 2024.
2. PeterV.O' Neil, “Advanced Engineering Mathematics”, 5™ Edition, Thomson,
Book/Cole, 2003.
3. Veerarajan T, “Engineering Mathematics (Volume | & 11)”, Mc Graw Hill Education,
2018.

REFERENCES:

1. Ramana. B.V., "Higher Engineering Mathematics ", McGraw Hill Education Pvt.Ltd,
New Delhi, 2016.

2. Erwin Kreyszig" Advanced Engineering Mathematics ", John Wiley and Sons, 10th
Edition, New Delhi, 2016.

3. John Bird, “Bird’s Higher Engineering Mathematics”, 9" Edition, Routledge Taylor
and Fransis Group, 2021.

4. Greenberg M.D., “Advanced Engineering Mathematics”, Pearson Education2nd
Edition, 5" Reprint, Delhi, 2009.

5. Bali, N.P. and Manish Goyal, “A Text Book of Engineering Mathematics”, Lakshmi
Publications Pvt. Ltd., New Delhi, 2006.

REFERENCE LINKS:

1. Higher Engineering Mathematics, Sixth Edition (hzu.edu.in)
2 Calculus Volume 1 (d3bxy9euw4e147.cloudfront.net)

3 Advanced Engineering Mathematics, 7th ed. (wordpress.com)
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Syllabus Version
10

Prerequisite Nil

Course Objectives

The objective of this course is to
- Explore the concepts of ordinary differential equation with engineering applications.
- Introduce the various techniques in the evaluation of multiple integrals.
- Have the knowledge of vector integrations which are applied in the practical
problems.
- Discuss the concepts of analytic functions and bilinear transformations.
- Know about Cauchy Integral formula, poles, residues and Cauchy’s Residue theorem.

Course Outcomes

The objective of this course is to

COl1. Solve the second order differential equations using several methods.

CO2. Evaluate area and volumes by using multiple integrals.

CO3. Apply vector integration techniques in line integrals, surface integrals and volume
integrals.

CO4. Apply C- R equation in finding the analytic functions and understand conformal
mapping and bilinear transformations.

CO5. Evaluate poles and residues and integrals using Cauchy residue theorem.

UNIT 1 ‘ORDINARY DIFFERENTIAL EQUATIONS ‘ 12
Second order linear differential equations with constant coefficients - Linear differential
equations of second order with variable coefficients (Cauchy’s method) - Simultaneous first
order linear equations with constant coefficients - Method of variation of parameters.

UNIT 2 ‘MULTIPLE INTEGRALS ‘ 12

Double Integral - Evaluation of double integrals - Area using double integral (Cartesian and
Polar) —Transformation of cartesian coordinates into polar coordinates (two variables) -
Change of order of integration - Evaluation of triple integrals - Volume using triple integral.

UNIT 3 \VECTOR INTEGRATIONS \ 12

\Vector integration - Line Integral, Surface Integrals, volume Integral - Green’s theorem

in a plane (excluding proofs)- Gauss divergence theorem and Stokes’ theorem (excluding
proofs) involving cubes and rectangular parallelepipeds.

UNIT 4 [ANALYTIC FUNCTIONS | 12
Analytic functions - Necessary and sufficient conditions for analyticity in Cartesian and polar
coordinates (without proof) - Properties - Harmonic conjugates - Construction of analytic
function - Conformal mapping - az, az+b, 1z and Bilinear transformation.

UNIT 5 COMPLEX INTEGRATIONS 12

Cauchy’s integral theorem (Without proof) - Cauchy’s integral formulae and its derivatives -
Taylor's and Laurent’s expansions - Singularities - Poles and Residue - Cauchy’s residue
theorem (Without proof) - Contour integration under unit circle and semi-circular contour.

Total Periods: 60
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TEXT BOOKS:

1.

2.

3.

Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 45th
Edition, 2024.

Peter V. O' Neil, “Advanced Engineering Mathematics”, 5th Edition, Thomson,
Book/Cole, 2003.

Veerarajan T, “Engineering Mathematics (Volume | & II)”, Mc Graw Hill Education,
2018.

REFERENCES:

1.

2.

3.

Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt. Ltd,
New Delhi, 2016.

Erwin Kreyszig,"Advanced Engineering Mathematics", John Wiley and Sons, 10th
Edition, New Delhi, 2016.

John Bird, “Bird’s Higher Engineering Mathematics”, 9th Edition, Routledge Taylor
and Fransis Group, 2021.

Bali, N.P. and Manish Goyal, “A Text Book of Engineering Mathematics”, Lakshmi
Publications Pvt. Ltd., New Delhi, 2006.

Greenberg M.D., “Advanced Engineering Mathematics”, Pearson Education 2nd
Edition, 5th Reprint, Delhi, 2009.

Jain R.K. and lyengar S.R.K., “Advanced Engineering Mathematics”, Narosa
Publications, 5th Edition, New Delhi, 2017.

REFERENCE LINK:

1. Higher Engineering Mathematics, Sixth Edition (hzu.edu.in)
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3]0 2 | 4
Prerequisite NIL SyllabulsOVersmn

Course Objectives
The objectives of the course is to
* To make the students to understand the basics of LASER and fiber optics its
applications
* To understand the mechanical properties of materials in the Engineering field
* Toinstill knowledge on production, detection and applications of ultrasound
* To make the students to understand the basics of crystal physics and its
importance in studying materials properties
* Toinculcate an idea of significance of nano and some advanced Engineering
materials
Course Outcomes
Upon completion of the course, students will be able:
CO1: To gain knowledge about LASERS, Optical Fibres and its applications
CO2: To effectively achieve the understanding of the mechanical properties of
materials CO3: To enable the knowledge of physics behind Non-Destructive
Testing applications CO4: To understand and identify the Crystal system of
various crystalline materials.
CO5: To know the applications about various advanced engineering materials.
Unit 1 LASER AND FIBER OPTICS 9 hours

LASER - Characteristics - population inversion — Stimulated absorption, spontaneous and
stimulated emission of radiation - Nd:YAG LASER - CO2 LASER - Homo Junction
Semiconductor LASER - Applications of LASER: Material processing, Engineering and
Medical applications.

Optical fibres - Light propagation - Acceptance angle - Numerical aperture - classification of
optical fibres - Applications of optical fibres: Fibre Optic Communication, Endoscope - Fibre
Optic Sensors: Smoke sensors and Firing sensors.

Unit 2 \ MECHANICAL PROPERTIES \ 9 Hours

Elasticity - stress-strain diagram and its application - Young’s modulus by cantilever and non-
uniform bending - rigidity modulus by torsion pendulum - tensile test - plastic deformation -
definition of creep and fatigue failures - Applications: creep resistance- methods of increasing
fatigue life.

Unit 3 PHYSICS OF NON-DESTRUCTIVE TESTING 9 Hours
Principle of capillary action - principle of Fluorescence - liquid penetrant testing -
magnetic flux leak testing. Sound waves - Ultrasonic wave-Ultrasonic waves through
mechanical vibrations- Productionof ultrasonic wave by piezoelectric method - Reflection
and Refraction - Snell's Law of sound wave - A, B and C -scan displays, Medical applications
- Sonogram

Unit 4 CRYSTAL PHYSICS 9 Hours
Lattice points - space lattice - basis - Bravais lattice - Planes - unit cell - lattice parameters -
seven crystal systems - coordination number, atomic radius and packing factor for SC,
BCC and FCC crystal structures - Miller indices- d-spacing - Crystal defects - classification of
defects: point defect, line defect, surface defect and volume defect.
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Unit 5 ‘ ADVANCED ENGINEERING MATERIALS ‘ 9 Hours

Introduction to nanomaterials - surface by volume ratio-synthesis of nanomaterials - ball
milling

- Thin films - CVD method - Hydrothermal method. Engineering Applications of Shape
memory alloys and Metallic glasses. Solar energy harvesting materials - Fill Factor -
Efficiency- applications.

Total Periods: 45

Textbooks

1. M. N. Avadhanulu, P G Kshirsagar, TVS Arun Murthy, “A text book of
engineering physics”, 11th Edition (2022), S. Chand Publishing, Delhi.

2. M.K Verma, Introduction to Mechanics, CRC Press, 1st ed., U.S, 1-356, 20009.

3. M. Arumugam, Engineering Physics. Anuradha publishers, 2010

S.H Crandall, NC Dahl & TJ Lardner, An Introduction to the Mechanics of Solids with

SlUnits, McGRaw Hill, 2nd ed., New Delhi, 1-628, 1978.

P. Mani, Engineering Physics-I, Dhanam Publications, 1st ed., Chennai,2015.
O. Svelto, Principles of Lasers, Springer Science & Business Media, 5th ed., 1-620, 2010.

e

Ajoy Ghatak, Introduction to Fiber optics, Cambridge University Press, 1998 ed.,2002.
V. Rajendran, Materials Science, McGraw-Hill Education, 2nd edition., New Delhi,2018.

Arthur Beiser, Shobhit Mahajan, S. Rai Choudhury, Concepts of Modern

Physics, McGraw- Hill (Indian Edition), 2017.
References

1. R Feynmann, R. Leighton, M. Sands, 2012, The Feynmann Lectures on Physics,
Volume 1,2,3, Pearson Education; 1st ed., New Delhi, 1-560.

2. D. Halliday, R. Resenic and J. Walker, 2006, Fundamentals of Physics, Wiley India Pvt
Ltd, 6th ed., New Delhi, 1-1216.

3. A. Ghatak, 2009, Optics, McGraw-Hill Education, 1st ed., New Delhi, 1-560.
4. Ghatak and Thyagarajan, 2011, Laser Fundamentals and Applications, Springer, Germany.
PHYSICS PRACTICAL :

Determination of Young’s modulus by non-uniform bending method

Wavelength of light and particle size determination by LASER diffraction
Determination of acceptance angle and numerical aperture of a given optical fiber.
Determination of velocity of ultrasound and compressibility of a liquid using ultrasonic
interferometer.

Determination of rigidity modulus of given wire using torsional pendulum
Determination of band gap of a semiconductor using PN-junction diode

Evaluatlon Method:

Weightage: Theory -75%, Lab-25%, Continuous Assessment, End Semester Examination

© N oG

Y

o o

33




< SHMI

Ha g,

“i’ DHANALAKSHMI SRINIVASAN 75:%
&’ s UNIVERSITY

',D

:v,ms\«*/ Tiruchirappalli, Tamil Nadu - 621 112.

L T P C
24CHY201 CHEMISTRY FOR ENGINEERS
3 0 2 4
. Syllabus Version
Prerequisite NIL 10

Course Objectives

o Acquire knowledge of desalination of water and treatment of municipal water.

eRecognize the operation of fundamental laws of thermodynamics in different
chemical phenomenon.

oTo be acquainted with the basics of sensors and electric mobility.

e|_earn about conducting polymers and fibre-reinforced plastics.

eRecognize spectroscopic techniques as workhorse of chemistry.

Course Outcomes

Upon completion of the course, the students will be able to

COL1. Select suitable technology needed for water conditioning for given application.
CO2. Apply the laws of thermodynamics in understanding basic chemical phenomena.
COa3. Analyze the chemistry involved in sensors, and battery.

CO4. Understand structure-property relationship in selecting new materials.

CO5. Identify application of different spectroscopic techniques for detection and
quantification of unknown compounds.

Unit 1 WATER TREATMENT TECHNOLOGY 9

Definition of hard and soft water, Sources of water and classification of impurities, Hardness
and its types, Units of hardness, Determination of hardness of water by EDTA method. Boiler
feed water - Scale and sludge formation in boiler, priming & foaming, caustic embrittlement.
Water softening processes - Zeolite process, lon-exchange process; Internal treatment
method, Brackish-water treatment - electrodialysis, reverse osmosis. Specification (Indian
Standards) for drinking water, Domestic water treatment systems, Disinfection - ozonolysis,
UV and chlorination.

Unit 2 | CHEMICAL THERMODYNAMICS | 9

Introduction - Importance of thermodynamics, Definitions - system & surrounding; State
function & path function, Extensive and intensive properties; First law of thermodynamics -
Significance, mathematical formulation, enthalpy and numerical. Second law - need for the
second law and entropy, Gibbs free energy and Helmholtz free energy, Spontaneity and its
criteria.

Unit 3 ELECTROCHEMISTRY 9

Electrochemical cells - reversible & irreversible cell; EMF - Measurement of EMF, Single
electrode potential, Reference electrode — SHE, Calomel electrode Nernst equation and
numerical, Electrochemical series and its applications, Concentration cells, ISE - Glass
electrode and measurement of pH, Conduction and Conductometric titration. Corrosion —
dry and electrochemical corrosion, corrosion prevention. Energy devices — Li-ion battery,
Fuel cell (H2/02 and solid oxide) and Green Hydrogen.
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Unit 4 ‘ POLYMER AND NANOMATERIALS | 9

Polymer: Classification of polymers, types of polymerization reactions, Free radical addition
polymerization, Properties of polymers - strength, plastic deformation, elasticity, and
crystallinity. Reinforced Plastics - Glass fiber reinforced, and carbon fiber reinforced
composites. Conducting polymers and its applications - organic solar cells, OLEDs, and
wearable devices. Nanomaterials: 0-D, 1-D and 2-D nanomaterials, top-down and bottom-
up fabrication, representative applications.

Unit 5 SPECTROSCOPY 9

Basics of spectroscopy:. Electromagnetic radiation, quantization of energy. UV-VIS
spectroscopy — electronic transitions, Beer-Lambert’'s Law, Infrared spectroscopy —
molecular vibrations and vibrational transitions, instrumentation. Optical and IR sensors,
imaging spectrometers in remote sensing.

Total Periods: 45

Text Books

1. Engineering Chemistry, 1st edition, Author: Dr Prasanta Rath (Publisher: Cengage India)

Reference Books

1. Physical Chemistry, 11th edition, Author: Peter Atkins (Publisher: Oxford University
Press).

2. Analytical Chemistry, 6th edition, Author: Gary D. Christian (Publisher: Wiley).

3. Textbook of Polymer Science, 3rd edition, Author: Fred W. Billmeyer (Publisher: Wiley).
4. Introduction to Nanoscience and Nanotechnology, by K.K. Chattopadhyay and

A. N. Banerjee, PHI

Lab Practical

Six to eight experiments should be performed from the following list.

. Determination of Total, Permanent, Temporary hardness of water sample.
. lon exchange column for removal of hardness of water.

. Determination of Alkalinity in water sample

. Determination of cell constant and conductance of solutions.

. Conductometric titration of strong acid vs strong base (pure acid).

. Conductometric titration of strong acid vs strong base (mixture of acids).
. Estimation of iron content of the given solution using potentiometer.

. Determination of molecular weight by polyvinyl alcohol.

. Potentiometry - determination of redox potentials and emfs.

10. Determination rate of corrosion of a given metal/alloy

©O© 00 NO O b WDN -

Total: 30 Hours
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TRANSFORMS AND PARTIAL DIFFERENTIAL L T/ P|C

24MAT204 EQUATIONS ot
isi - Syllabus Versi

Prerequisite Nil ylla Ulso ersion

Course Objectives

The objective of this course is to
¢ Introduce and solve the partial differential equation with engineering applications.
e Understand Fourier series and its physical interpretation with applications.
e Learn Fourier transforms with engineering applications.
o Have the idea of Z-transforms with engineering applications.
e Discuss Laplace transforms with engineering applications.

Course Outcomes

On completion of the course, students will be able to:
COLl. Apply various techniques to solving partial differential equations.
CO2. Apply the idea of the Fourier series in the Engineering problems.
CO03. Analyse the concept of Fourier Transform in the digital fields.
CO04. Use Z- transform and inverse transform techniques to solving difference equations.
CO5. Apply Laplace transform techniques to solving linear differential equations.

UNIT 1 PARTIAL DIFFERENTIAL EQUATIONS 12

Formation of partial differential equations - Singular integrals — Solutions of standard types
of first order partial differential equations -Solutions of first order Lagrange’s linear equation
- Linear partial differential equations of second order with constant coefficients
(Homogeneous types only).

UNIT 2 FOURIER SERIES 12

Dirichlet’s conditions — General Fourier series - Odd and even functions — Half range sine
series — Half range cosine series — Parseval’'s identity — Harmonic analysis.

UNIT 3 FOURIER TRANSFORMS 12

Fourier transform pair — Properties — Fourier sine and cosine transforms — Transforms of
simple functions — Convolution theorem — Parseval’s identity.

UNIT 4 Z-TRANSFORMS 12

Z- Transforms — Elementary properties — Inverse Z — transform — Initial and final value
theorems - Partial fraction method — Convolution theorem (without Proof) — Formation of
difference equations — Solution of difference equations using Z - transform.

UNIT 5 LAPLACE TRANSFORM 12

Laplace transform — Transform of elementary functions — Basic Properties — Transforms of
periodic functions — Inverse Laplace transform — Convolution theorem (without Proof) —
Solution of linear ODE of second order with constant coefficients using Laplace
transformation.
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Total Periods: 60

TEXT BOOKS:

1.

2.

Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 45th
Edition, 2024.

Peter V. O' Neil, “Advanced Engineering Mathematics”, 8th Edition, Cengage Learning
India, 2018.

3. Veerarajan T, “Transforms and Partial Differential Equations”, 3rd Edition, Mc Graw
Hill Education, 2016.

REFERENCES:

1. Ramana. B.V., "Higher Engineering Mathematics ", McGraw Hill Education Pvt Ltd,

New Delhi, 2016.

Erwin Kreyszig" Advanced Engineering Mathematics ", John Wiley and Sons, 10th
Edition, New Delhi, 2016.

John Bird, “Bird’s Higher Engineering Mathematics”, 9th Edition, Routledge Taylor and
Fransis Group, 2021.

Greenberg M.D., “Advanced Engineering Mathematics”, Pearson Education2nd
Edition, 5th Reprint, Delhi, 2009.

Bali, N.P. and Manish Goyal, “A Text Book of Engineering Mathematics”, 9th Edition,
Lakshmi Publications Pvt. Ltd., New Delhi, 2016.

REFERENCE LINKS:

1. Higher Engineering Mathematics, Sixth Edition (hzu.edu.in)

2. Calculus Volume 1 (d3bxy9euw4el147.cloudfront.net)

3. Advanced Engineering Mathematics, 7th ed. (wordpress.com)
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Course Code Course Name L T P | C
24EEE301 Theory of Electrical Circuits 2 1 0| 3
Pre-requisite 24MAT201 - Matrices and Calculus SyIIabulsS/ersmn

Course Objectives

To introduce electric circuits and its analysis.

To impart knowledge on solving circuit equations using network theorems.
To introduce the phenomenon of resonance in coupled circuits.

To educate on obtaining the transient response of circuits.

To introduce phasor diagrams and analysis of three phase circuits.

agrwNPE

Course Outcomes

After successfully studying this course, students will:

Analyse electrical circuits.

Apply circuit theorems.

analyse resonance in coupled circuits

analyse transient circuits

Draw phasor diagrams and analysis of three phase circuits.

ahrowpdE

Unit 1 \ DC Circuit Analysis 9

Fundamentals concepts of R, L and C elements - Energy sources - Ohm’s law - Kirchhoff
‘s laws - Resistors in series and parallel circuits - voltage and current division, source
transformation — star delta conversion- Mesh current and node voltage methods of D.C.
circuits-Thevenin’s and Norton theorems — Superposition theorem — Maximum power
transfer theorem — Reciprocity and Millman's theorem.

Unit 2 | AC Circuit Analysis )

A.C. circuits — Average and RMS value — Complex impedance — Phasor diagram - Real and
Reactive power, Power factor, Energy - Mesh current and node voltage methods of A.C.
circuits.

Unit 3 | Three Phase Circuits 9

Three phase A.C. circuits — Average and RMS value - Phasor diagram — Power, Power
factor and energy- Analysis of three phase 3-wire and 4-wire circuits with star and delta
connected loads, balanced & unbalanced — phasor diagram of voltages and currents —
power measurement in three phase circuits.

Unit 4 \ Transient Response Analysis \ 9

L and C elements - Transient response of RL, RC and RLC Circuits using Laplace transform
for D.C input and A.C. sinusoidal input.

Unit 5 \ Resonance and Coupled Circuits \ 9

Series and parallel resonance — frequency response — Quality factor and Bandwidth — Self
and mutual inductance — Coefficient of coupling — Dot rule - Analysis of coupled circuits —
Single tuned circuits.

Total Lecture Hours 45
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Text Books

1. William H. Hayt, Jack E. Kemmerly and Steven M. Durbin, “Engineering Circuits
Analysis”,
McGraw Hill publishers, edition, New Delhi, 2013.

2. Sudhakar A and Shyam Mohan SP, “Circuits and Networks Analysis and Synthesis”,
McGraw Hill, 2015.

3. Chakrabarti A, “Circuits Theory (Analysis and synthesis), Dhanpat Rai and Sons,
New Delhi, 2020.

Reference Books

1. Charles K. Alexander, Mathew N.O. Sadiku, “Fundamentals of Electric Circuits”,
Second

Edition, McGraw Hill, 2013.

2. Allan H. Robbins, Wilhelm C. Miller, “Circuit Analysis Theory and Practice”,
Cengage Learning India, 2013.

3. Joseph A. Edminister, Mahmood Nahvi, “Electric circuits”, Schaum’s series,
McGraw-Hill, First Edition, 2019.

4. Richard C. Dorf and James A. Svoboda, “Introduction to Electric Circuits”, 7th
Edition, John Wiley & Sons, Inc. 2018.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P | C
24EEE302 Electrical Circuits Laboratory 0 0 4 1 2
Pre-requisite 24EEE301 - Theory of Electrical Circuits SyIIabuls(;/ersmn

Course Objectives

This course introduces the basic concepts of simple D.C. & A.C. circuits.
1. To design electrical wiring systems.
2. To analyse a given network by applying various network theorems.
3. To Emphasis of this course is laid on the PSPICE Simulation of D.C. & A.C.
circuits.
4. Ability to measure voltages, current, active and reactive powers.

Course Qutcomes

After successfully studying this course, students will:

Design electrical wiring systems.

Analyse a given network by applying various network theorems.
Analyse the characteristics of electrical circuits & PSPICE simulation.
Perform laboratory experiments practically.

Carry out laboratory experiments on simulation & networks.

arwdE

List of Experiments

Residential house wiring using switches, fuse, indicator, lamp etc.

Fluorescent lamp wiring.

Stair case wiring.

Measurement of earth resistance using megger

Measurement of A.C. single phase power and energy

Measurement of resistance using Ohm's law

Experimental verification of electrical circuit problems using Kirchhoff's voltage and

current laws.

Experimental verification of electrical circuit problems using Thevenin’s and

Maximum power transfer theorem.

9. Study of analog and digital oscilloscopes and measurement of sinusoidal voltage,
frequency and power factor.

10. Simulation validation of R-C electric circuit transients.

11. Simulation validation of frequency response of RLC electric circuit.

12. Simulation of series resonance circuit.

Noos~wNE

0

Total: 45

Evaluation Scheme

. Record Practical | Viva - End Course Total Marks
Observation Note Model Voce | Semester
Note Marks Marks Exam Marks Practical Internal External Total
Marks Marks Marks Marks Marks
10 15 15 10 50 50 50 100
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24CSE402 Python Programming 310 2 4
Pre-requisite il SyIIabulsOVersmn

Course Objectives

1. To understand the basics of algorithmic problem solving.

2. To learn to solve problems using Python conditionals and loops.

3. To define Python functions and use function calls to solve problems.

4. To use Python data structures - lists, tuples, dictionaries to represent complex data.
5. To perform input/output operations with files.

Course Qutcomes

Upon completion of the course, students will be able to

CO1.: Develop algorithmic solutions to simple computational problems.

CO2: Write simple Python programs using control structures for solving problems.
CO3: Decompose a Python program into functions.

CO4: Represent Python lists, tuples, and dictionaries.

CO5: Read and write data from/to files in Python.

Unit 1 COMPUTATIONAL THINKING 9

Identification of Computational Problems - Algorithms, building blocks of algorithms
(statements, state, control flow, functions), notation (pseudo code, flow chart, programming
language), algorithmic problem solving, simple strategies for developing algorithms (iteration,
recursion).

Unit 2 ‘ DATA TYPES, EXPRESSIONS, STATEMENTS ‘ 9

Python interpreter and interactive mode, debugging; values and types: int, float, boolean,
string, and list; variables, expressions, statements, tuple assignment, precedence of
operators, comments

Unit 3 ‘ CONTROL FLOW, FUNCTIONS, STRINGS ‘ 9

Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained
conditional (if-elif-else); Iteration: state, while, for, break, continue, pass; Fruitful functions:
return values, parameters, local and global scope, function composition, recursion; Strings:
string slices, immutability, string functions and methods, string module; Lists as arrays.

Unit 4 ‘ LISTS, TUPLES, DICTIONARIES ‘ 9

Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists,
list parameters; Tuples: tuple assignment, tuple as return value; Dictionaries: operations and
methods; advanced list processing

- list comprehension.

Unit5 | FILES, MODULES, PACKAGES | 9

Files and exception: text files, reading and writing files, format operator; command line
arguments, errors and exceptions, handling exceptions, modules, packages.

Total Lecture Hours \ 45
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Text Books

1. Reema Thareja, “Python Programming using Problem Solving Approach” 1st Edition,
Oxford University Press 2023.

2. Allen B. Downey, “Think Python : How to Think like a Computer Scientist”, 2nd
Edition, O’Reilly Publishers, 2016.

3. Karl Beecher, “Computational Thinking: A Beginner's Guide to Problem Solving and
programming”, 1st Edition, BCS Learning & Development Limited, 2017.

Reference Books

1. Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st
Edition, 2021.

2. G Venkatesh and Madhavan Mukund, “Computational Thinking: A Primer for
Programmers and Data Scientists”, 1st Edition, Notion Press, 2021.

3. John V Guttag, "Introduction to Computation and Programming Using Python:
With Applications to Computational Modeling and Understanding Data“, Third
Edition, MIT Press 2021

4. Eric Matthes, “Python Crash Course, A Hands - on Project Based Introduction to
Programming”, 2nd Edition, No Starch Press, 2019.

5. Martin C. Brown, “Python: The Complete Reference”, 4th Edition, Mc-Graw Hill,
2018.

Lab Practice 30 Hours

Program using Data types and Expressions.

Program to deal with different types of operators.
Implementing programs using control statements
Program using Functions.

Implementing programs using Strings and its methods.
Program using List operators.

Program using Tuple functions.

Program using Dictionaries methods.

© © N o g bk~ P

Implementing technical applications using File handling.

10. Implementing technical applications using Exception handling.

Evaluation Method:

Weightage: Theory 75% Lab 25%, Continuous Assessment, End Semester Exam.
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Course Code Course Name L T P | C

24MEC301 ENGINEERING GRAPHICS AND DESIGN 1 1 2| 3

Syllabus Version

Prerequisite NIL

1.0

Course Objectives

e Understand and appreciate the importance of basic concepts and principles of
Engineering Drawing (components, sections, views, and graphical representation).

e Enable the students with various concepts like dimensioning, conventions and
standards related to working drawings in order to become professionally efficient.

Enhance the students to draw orthographic projections and sections.
To know projection of points, straight lines, solids etc.
To know development of different types of surfaces and isometric projection.

Develop the ability to communicate with others through the language of
technical drawing and sketching and the ability to read and interpret engineering
drawings created by others.

Course Outcomes

Upon completion of the course, students will be able to

CO1: Gain knowledge on international standards of drawings and to draw the ellipse,

parabola, hyperbola and cycloid.

CO2: Draw the different types of projections for points, lines and planes.

CO3: Draw the different projections of primitive 3D objects like cylinder, cube, cone, etc.

CO4: Draw sections of solids including prisms, cylinders, pyramids, and cones and
understand the concepts of development of surfaces of simple.

COb5: Draw the isometric projections for the given object.

Unit 1 | CONIC SECTIONS | 9 Hours

Basics of Drawing & Dimensioning; Conic Sections - Ellipse, Parabola and Hyperbola
using Eccentricity Method; Cycloid — Rolls in a plane surface along a straight line.

Unit 2 ‘ PROJECTION OF POINTS, LINES & PLANES ‘ 9 Hours

Four Angles of Projection; Projection of Points in different quadrants; Projection of straight
lines inclined to both principal plane - Determination of true lengths and true inclinations;
Projection of planes (polygonal and circular surfaces) inclined to one principal plane.

Unit 3 PROJECTION OF SOLIDS & ORTHOGRAPHIC 9 Hours
PROJECTIONS

Classifications of Solids; Projection of prisms & pyramids - Projection of Cylinders &
Cones inclined to one principal planes. Orthographic Projections - Representation of
Three- Dimensional objects.

Unit 4 SECTION OF SOLIDS & DEVELOPMENT OF 9 Hours
SURFACES

Reason for sectioning; Sectioning of solids in simple vertical position - Obtaining true
shape of the section; Development of lateral surfaces of simple solids.

Unit 5 ISOMETRIC PROJECTION 9 Hours

Isometric scales; Isometric projections of simple solids; Isometric projections of Prisms,
Pyramids, Cylinders & Cones.
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Total Lecture Hours \ 45 Hours

Text Books

1. Venugopal K and Prabhu Raja V, “Engineering Graphics”, New AGE International
Publishers, 2015.

2. Natarajan K. V., “A text book of Engineering Graphics”, 28th Ed., Dhanalakshmi
Publishers, Chennai, 2015.

Reference Books

1. Bhatt, N. D. and V. M. Panchal. “Engineering Drawing” Charotar Publishing
house, 2012.

2. Gopalakrishna, K. R. “Engineering Drawing” Subas Publications, 2010.

3. Jeyapoovan, T., “Engineering Drawing and Graphics using AutoCAD”, Vikas
Publishing House Pvt. Ltd., New Delhi, 2010.

4. Bethune, J.D., “Engineering Graphics with AutoCAD 2013”, PHI Learning
Private Limited, Delhi, 2013.

Lab Practice 30 Hours

1. Learn and explore the capabilities of software used for drafting and modelling.

2. Generation of simple figures like polygon and multiline figures.

3. Creating a title block with necessary text and projection symbol.

4. Drafting the front view and top view of simple solids like prism, pyramid,
cylinder, cone, etc, and dimensioning

5. Creating sectional views of prism, pyramid, cylinder and cone.

6. Drawing Isometric views of simple objects.

Evaluation method:
Weightage: Theory -75% (Continuous Assessment + End Semester Examination), Lab-
25%,
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Course Code Course Name L T| P C
FUNDAMENTALS OF COMPUTING AND C
24CSE401 PROGRAMMING 3 0| 2 4

Syllabus Version
1.0

Prerequisite NIL

Course Objectives

- To understand the basics of computing.

- To understand processes of the computer components.

- Todevelop C Programs using basic programming constructs.

- Todevelop C programs using arrays and strings.

- To develop applications in C using functions, structures and pointers.

Course Outcomes

Upon completion of the course, the students will be able to
COL1: Understand the basics of computer processing.

CO2: Develop simple applications in C using basic

constructs. CO3: Design and implement applications

using arrays and strings. CO4: Develop and

implement applications in C using functions.

CO5: Develop applications in C using structures, union and pointers.

Unit 1 INTRODUCTION TO COMPUTERS 9 Hours

Introduction - Definition of computer - Generation of Computers - Components and
Functions of Computer system - Concept of Hardware and Software - Central Processing
Unit — Basic Architecture - Input and Output Devices - Computer Memory - Memory
Hierarchy - Primary Memory - Secondary Storage Devices - Classification of Computer
software : System Software - Application Software - Representation of Data : Bits and
Bytes - Problem Solving Strategies : Algorithms — Flowcharts - Pseudo codes.

Unit 2 OVERVIEWOF C 9 Hours

Introduction - Importance of C - Basic Structure of C program - Tokens - Variables - Data
types - Operators and Expression - Operators Precedence and Associativity - expressions
— Input / Output Statements - Assignment statements.

Unit 3 CONTROL STRUCTURES AND ARRAYS 9 Hours

Decision making statements - Switch statement - Looping statements - Pre-processor
directives - Compilation process - One dimensional array - Two-dimensional array -
Multidimensional array.

Unit 4 FUNCTIONS, STRUCTURES AND UNION 9 Hours

Functions : Library functions (String handling functions), User defined functions -
Structure : Definition - Arrays of Structures - Structures and Functions — Union.

Unit 5 POINTERS AND FILES 9 Hours

Pointers : Declaring and initializing pointers - Pointers and Arrays — Pointers and Functions
- Pointers and Structures - Pass by value, Pass by reference — File Operations - Command
Line Arguments.
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Total Periods | 45 Hours

Text Books
1. Reema Thareja - Programming in C, Oxford University Press, Second Edition,
2023.

2. Kernighan B.W and Ritchie D.M - The C Programming language, Second Edition,

Pearson.

Reference Books

1. Paul Deitel and Harvey Deitel - C How to Program , Seventh edition, Pearson
Publication.

2. Juneja B. L and Anita Seth - Programming in C, CENGAGE Learning India Pvt.
Ltd., 2011.

3. Pradip Dey, Manas Ghosh - Fundamentals of Computing and
Programming in C, First Edition, Oxford University Press, 2009.

4. Anita Goel and Ajay Mittal - Computer Fundamentals and Programming
in C, Dorling Kindersley (India) Pvt .Ltd., Pearson Education in South
Asia, 2011.

5. Byron S.Gottfried,"Schaum's Outline of Theory and Problems of
Programming with C", McGraw-Hill Education, 1996.

Lab Practical:

Program using I/O statements and expressions.
Program using conditional branching statements.

Program using switch case statements.
Program using looping statements.
Program using the concept of arrays.
Program using built in functions.
Program using user defined functions.
Program using the concept of structures.
Program using the concept of unions.

10 Program using pointers.

11. Program using the concept of pass by value and pass by reference.
12. Program using file concepts.

13. Program using command line arguments.

© o N O~ wWwDhE

Total: 30 Hours

Evaluation Method:
Weightage: Theory 75% Lab 25%, Continuous Assessment, End Semester Exam.
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Course Code Course Name L T P C
BASIC MECHANICAL AND CIVIL
24MEC802 ENGINEERING 3| 0] 0}3
Pre-requisite Nil Syllabus Version
1.0

Course Objectives

e Introduce students to engineering materials and thermos-physical properties.

e Provide an understanding of various power plants and internal combustion engines,
including their workingprinciples.

e Equip students with knowledge of fluid mechanics, hydraulic systems, and fluid
measurement techniques.

e Educate students on the principles and applications of refrigeration and air
conditioning systems.

e Introduce advanced manufacturing technologies, including CNC, 3D printing,
robotics, and emergingengineering fields..

Course Outcomes

Upon completion of the course, students will be able to

CO1: Understand basic materials and thermos-physical properties.

CO2: Learn the workings of steam, gas, diesel, hydro-electric, and nuclear power

plants.

CO0a3: Study fluid properties, flow types, and measurement techniques.

CO4: Grasp the principles of refrigeration and air conditioning systems.

CO5: Explore CNC, 3D printing, robotics, and emerging engineering fields.

Unit1 |MECHANICAL AND METALLURGICAL PROPERTIES 9 Hours
Stress-Strain Behavior: Tensile, Compressive, and Shear Stress, Elasticity, Plasticity, and
Hooke’s Law - Thermo-physical properties: thermal conductivity, specific heat capacity,
thermal expansion, and diffusivity - Metallurgical properties: phase diagrams, heat
treatment processes. Heat Treatment Processes - Annealing, Normalizing, Quenching,
Tempering. Hardness- Definition and Testing Methods (Brinell, Vickers, Rockwell)

Unit 2 |IC ENGINES AND ENERGY SYSTEMS ‘ 9 Hours
Classification of Power Plants- Working principle of steam, Gas, Diesel, Hydro -electric and
Nuclear Power plants- Internal combustion engines as automobile power plant — Working

principle of Petrol and Diesel Engines — Four stroke and two stroke cycles — Comparison of
four stroke and two stroke engines.

Unit 3 |FLUID MECHANICS | 9Hours
Properties of Liquid, Measurement of Pressure, Equilibrium of floating bodies, Types of flows
in a pipe, Bernoulli’s equation, Venturimeter, Orifice Meter, Pitot Tube, Wind Mills, Water
supply — Sources and Quality of water — Rain water harvesting..

Unit 4 \REFRIGERATION AND AIR CONDITIONING \ 9 Hours
Terminology of Refrigeration and Air Conditioning. Principle of vapour compression and
absorption system—Layout oftypical domestic refrigerator—Window and Split type room Air
conditioner. Properties of air — water mixture, concepts of psychometric and its process.
Unit5 | ADVANCEMENT AND APPLICATION | 9Hours
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Introduction to Advanced Manufacturing Systems: Introduction, components of CNC,
advantages and applications of CNC,3D printing, Robotics and Automation, Biomechanics
and Biomedical Engineering, and Mechatronics and Control Systems.

Total Lecture Hours 45 Hours

Text Books

1. K. Venugopal, ‘Basic mechanical Engineering’ ISBN: 9788187721291, Anuradha
Agencies PubChennai, 2014

2. Shanmugam Gand Palanichamy MS, “Basic Civil and Mechanical Engineering”, Tata
McGraw Hill PublishingCo.,NewDelhi,1996.
Reference Books

1. Palanikumar, K. Basic Mechanical Engineering, ARS Publications, 2010.

2. Ramamrutham S., “Basic Civil Engineering”, Dhanpat Rai Publishing Co.(P)
Ltd.1999.

3. Seetharaman ShanthaKumar SRJ.,“Basic Mechanical Engineering”,
HitechPublications, Mayiladuthurai,2000

Evaluation method:

Theory 100% - Continuous Assessment (50%) + End Semester Exam (50%)
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Course Code Course Name L| T P C

24MEC302 ENGINEERING PRACTICES LABORATORY 0 0 2 1

Pre-requisite Nil Syllabus Version
1.0

Course Objectives

e Teach students the fundamentals of plumbing, including the layout and connection of
pipes using PVC and Gl pipe fittings, and the installation of common household pipe
fittings.

° Provgijde hands-on experience in basic carpentry tasks, such as sawing, planning, and
creating T-joints and dovetail joints.

e Educate students on the fundamentals of arc welding, focusing on the creation of butt
joints, lap joints, and T-joints.

e Equip students with practical knowledge of machining operations, including facing,
step turning, taper turning, and drilling.

e Train students in sheet metal fabrication, including making funnels and trays, and
introduce them to casting techniques using green sand for creating regular and gear
patterns.

Course Outcomes

OUTCOMES: Upon completion of the course, students will be able to

CO1: Execute plumbing layouts using PVC and Gl pipes, as well as construct basic

carpentry joints such as T-joints and dovetalil joints.

CO2: Acquire practical skills in performing arc welding to create butt, lap, and T-joints,

essential for basic mechanical fabrication.

CO3: Experience in machining operations, including facing, step turning, taper turning, and

drilling, enabling them to perform basic machine tool operations.

CO4: Fabricate simple sheet metal products like funnels and trays.

CO5: Develop casting patterns using green sand, providing foundational skills in

metalworking and foundry processes.

Part A BASIC CIVIL ENGINEERING 10 Hours
1. Plumbing Work:
a. Layout of Pipe connection using PVC Pipes
b. Layout of Pipe Connection using GI pipe fittings
c. Connecting various basic pipe fittings like valves, taps, coupling, unions, reducers, elbows
and other components which are commonly used in household.
2. Carpentry:
a. Sawing, Planning, and Making of T-Joint
b. Making of Dove Tail Joint, end milling and slot milling.
PartB BASIC MECHANICAL ENGINEERING 20 Hours
1. Welding:
a. Butt joint,
b. Lap joint and
¢. T Joint using Arc Welding
2. Machining:
a. Facing
b. Step Turning
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c. Taper Turning
d. Drilling
3. Sheet Metal:
a. Making of Funnel
b. Making of Tray
4. Casting
a. Making of regular pattern using green sand
b. Making of gear pattern using green sand

Total Practical Hours

30 Hours

Evaluation method:
Total 100% = Modal Practical 50% + End semester Practical 50%
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Course Code Course Name L T P C

24EEE401 Electrical Machinery | 2 1 0 3

Pre-requisite 24MAT201- Matrices and Calculus & Syllabus Version
q 24PHY201- Physics for Engineers 1.0

Course Objectives

1. To understand the concept of electromechanical energy conversion system.

2. To understand the characteristics of DC Generator with different load conditions.

3. To understand the operation of DC motor and analyze the performance of DC
machine.

4. To understand the constructional details, operation and testing of transformer.

5. To deliberate the working of auto transformer and three phase transformers.

Course Qutcomes

1. Examine the electromechanical energy conversion principles to systems that are
excited singly and multiple times.

2. Interpret the design and operation of DC machines.

3. Analyse different characteristics of DC motor and its applications.

4. Interpret transformer's equivalent circuit and calculate its efficiency and regulation
in prior.

5. Distinguish how a three-phase transformer with several connection types and an
auto transformer operate.

Electro Magnetic Induction and Basic Concept in Rotating | 9

itl .
Unit Machines

Fundamentals of Magnetic circuits- Statically and dynamically induced EMF - Principle of
electromechanical energy conversion forces and torque in magnetic field systems-
energy balance in magnetic circuits- magnetic force- co-energy in singly excited and multi
excited magnetic field system mmf of distributed windings — Winding Inductances-
magnetic fields in rotating machines- magnetic saturation and leakage fluxes.

Unit 2 ‘ DC Generator ‘ 9

Principle of operation, constructional details and working, armature windings and its
types, EMF equation, wave shape of induced EMF, armature reaction, demagnetizing
and cross magnetizing Ampere turns, compensating winding, commutation, methods of
improving commutation, interpoles, OCC and load characteristics of different types of DC
Generators. Parallel operation of DC Generators, equalizing connections- applications of
DC Generators.

Unit 3 DC Motors 9

Principle of operation, significance of back emf, torque equations and power developed
by armature, speed control of DC motors, starting methods of DC motors, load
characteristics of DC motors, losses and efficiency in DC machine, condition for
maximum efficiency. Testing of DC Machines: Brake test, Swinburne’s test, Hopkinson's
test, Field test, Retardation test, Separation of core losses-applications of DC motors.

Unit 4 Single Phase Transformer 9

Construction and principle of operation, equivalent circuit, phasor diagrams, testing -
polarity test, open circuit and short circuit tests, voltage regulation, losses and efficiency,
all day efficiency, back-to back test, separation of core losses, parallel operation of single-
phase transformers, applications of single-phase transformer.
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Unit 5 \ Auto Transformer and Three phase transformer \ 9

Construction and working of auto transformer, comparison with two winding transformers,
applications of autotransformer. Three Phase Transformer- Construction, types of

connections and their comparative features, Scott connection, applications of Scott
connection.

Total Hours 45

Text Books
1. J. Nagrath and D. P. Kothari, “Electric Machines”, McGraw Hill Education, 5th
Edition, 2017

2. P.S. Bimbhra, “Electric Machinery”, Khanna Publishers, 2nd Edition, 2021

Reference Books

1. A.E. Clayton and N. N. Hancock, “Performance and design of DC machines”, CBS
Publishers, 2018

2. M. G. Say, “Performance and design of AC machines”, CBS Publishers, First
Edition 2008

3. A. E. Fitzgerald and C. Kingsley, "Electric Machinery”, New York, McGraw Hill
Education, 6th Edition 2017.

4. Sahdev S. K. “Electrical Machines”, Cambridge University Press, 2018.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External | Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P | C

24EEE402 Engineering Electromagnetics 3 0 0 3

Pre-requisite 24PHY?201- Physics for Engineers Syllabus Version
1.0

Course Objectives

1. To introduce the basic mathematical concepts related to electromagnetic vector field

2. To impart knowledge on the concepts of Electrostatic fields, electric potential, energy
density and their applications.

3. To understand the Magneto static fields, magnetic flux density, vector potential and its
applications.

4. To know different methods of emf generation and Maxwell’'s equations.

5. To describe the Electromagnetic waves and characterizing parameters.

Course Outcomes

1. Understanding the knowledge of Basic Laws, Concepts and proofs related to
Electrostatic Fields and Magneto-static Fields.

2. Distinguish between the static and time-varying fields

3. Analyse the magnetic force Materials and Inductance.

4. Establish the corresponding sets of Maxwell's Equations and Boundary Conditions.

5. Describe and analyze electromagnetic wave propagation in free-space, dielectrics and
conductors.

Unit 1 | Electrostatics E

Sources and effects of electromagnetic fields - Coordinate Systems — Coulomb’s Law —
Electric field intensity, Electrical field due to point charges. Line, Surface and Volume charge
distributions. Gauss law and its applications. Absolute Electric potential, potential difference,
Calculation of potential differences for different configurations. Electric dipole, Electrostatic
energy and energy density.

Unit 2 Conductors, Dielectrics and Capacitance 9

Current and current density, Ohms Law in point form, Continuity equation, Boundary
conditions of conductors and dielectric materials. Capacitance, Capacitance of a two-wire
line, Poisson’s equation, Laplace’s equation, Solution of Laplace and Poisson’s equation.

Unit 3 | Magnetostatics E

Magnetic Circuit-Magnetic field intensity (H) — Biot Savart's Law — Ampere’s Circuit Law — H
due to straight conductors, circular loop, infinite sheet of current, — Lorentz force, Torque,
scalar and vector potential, magnetic materials — Magnetization, Boundary conditions,
Inductance, Energy density, Applications.

Unit 4 | Electrodynamic Fields E

Faraday’s law for Electromagnetic induction, Displacement current, Point form of Maxwell’s
equation, Integral form of Maxwell’s equations, Motional Electromotive forces.

Unit 5 | Electromagnetic Waves E

Electromagnetic wave generation and equations — Wave parameters; velocity, intrinsic
impedance, propagation constant — Waves in free space, lossy and lossless dielectrics,
conductors- skin depth - Poynting vector — Plane wave reflection and refraction.

Total Hours | 45
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Text Books

1. Engineering Electromagnetics — William H. Hayt Jr. and John A. Buck, 8th Ed.,
McGrawHill,2015

2. Principles of Electromagnetics — Matthew N.O. sadiku and S.V. Kulkarni, 6th Ed., Oxford
University Press, Aisan Edition, 2015.

Reference Books

1. Electromagnetic Waves and Radiating Systems — E.C. Jordan and K.G. Balmain,
2ndEd., 2000, PHI.
2. Engineering Electromagnetics — Nathan Ida, 2nd Ed., 2005, Springer (India) Pvt. Ltd.,
New Delhi.
3. Willia Hart Hayt, John A. Buck, ‘Engineering Electromagnetics’, McGraw-Hill, Eighth
Edition, 2012.
4. Josep A. Edminister, ‘Schaum's Outline of Electromagnetics’, McGraw-Hill Professional,
Fourth

Edition, 2013.
5. Karl E. Lonngren, Sava Savov, Randy J. Jost, ‘Fundamental of Electomagnetic with
MATLAB’, 2007.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C

24EEEA403 Semiconductor Devices and Circuits 3 0 0 3

Pre-requisite 24PHY201- Physics for En.ginee.rs & Syllabus Version
24EEE301 - Theory of Electrical Circuits 1.0

Course Objectives

1. To Understand the behaviour and analyse the characteristics of semiconductor devices.
2. To Infer the various configurations of BJT, MOSFET.
3. To Understand the concept of different amplifiers and analysis of frequency response.

4. To Analyze the high-speed response of semiconducting devices.
5. To Compare and contrast the negative and positive feedback in amplifiers.

Course Outcomes

1. Examine the behaviour and analyse the characteristics of semiconductor devices.
2. Infer the various configurations of BJT, MOSFET.

3. Interpret the concept of different amplifiers and analysis of frequency response.
4. Analyze the high-speed response of semiconducting devices.

5. Compare and contrast the negative and positive feedback in amplifiers.

Unit 1 \ PN Junction Devices and Applications \ 9

PN junction diode —structure, operation and V-l characteristics, diffusion and transient
capacitance, Diode based Clipper and Clamper, Rectifiers — Half Wave and Full Wave
Rectifier — LED, Laser diodes- Zener diode characteristics - Zener Reverse characteristics
— Zener as regulator.

Unit 2 ‘ Transistors \ 9

BJT - CE, CB & CC Configuration - JFET, MOSFET- structure, operation, characteristics,
Fixed and voltage divider biasing, Thyristor, UJT and IGBT Structure and characteristics.

Unit 3 | Amplifiers E

BJT small signal model — Analysis of CE, CB, CC amplifiers- Gain and frequency response
— MOSFET small signal model- Analysis of CS and Source follower — Gain and frequency
response- High frequency analysis.

Unit 4 Multistage Amplifiers and Differential Amplifier 9

Cascade amplifier, Differential amplifier — Common mode and Difference mode analysis —
Single tuned amplifiers — Gain and frequency response — Neutralization methods, power
amplifiers —Types.

unit 5 Feedback Amplifiers and Oscillators \ 9

Advantages of negative feedback — voltage / current, series, Shunt feedback — Positive
feedback —Condition for oscillations, phase shift — Wien Bridge, Hartley, Colpitts and
Crystal oscillators.

Total Hours \ 45

Text Books

1.David A. Bell,”Electronic devices and circuits”, Oxford University higher education, 5th
edition 2008.
2. Sedra and smith, “Microelectronic circuits”, 7th Ed., Oxford University Press.
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Reference Books

1. D.A. Neamen, Electronic Circuits — Analysis and Design, 3Ed, McGraw Hill, 2011.

2. David A. Bell, “Electronic Devices and Circuits”, 5ed, Oxford University Press, 2008.
3. Behzad Razavi, Fundamentals of Microelectronics, 3Ed, Wiley, 2013.

4. Ben Streetman, Sanjay Banerjee, Solid State Electronic Devices, 7ED, Pearson, 2014.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External | Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C
2AEEE404 Generation, Transmls.smn and Distribution of 3 0 0
Electric Power

Syllabus Version

Pre-requisite 24EEE301 - Theory of Electrical Circuits 10

Course Objectives

1. To explain THD performance of various conventional units involved in the power plants
and introduction about HVDC, EHVAC and FACTS Technology.

2. To apply the power system fundamentals to design the transmission lines with the help
of transmission line parameters.

3. To acquire the knowledge of Modelling and Performance of Transmission Lines.

4. Explain the construction and classification of insulators and cables.

5. To know about the Mechanical Design of Lines and Distribution System.

Course Qutcomes

Interpret the various power generations and various AC, DC systems.

Examine the mathematical model of different types of transmission system

Analyse the performance of transmission lines under various conditions

Realise the role of insulators and its characteristics.

Understand functioning of substations and to evaluate the performance of distribution
systems.

arMwdE

Unit 1 Electric Power Generation 9

Basic Structure of Electric Power system- Block diagram and brief description of conventional
sources (Thermal ,Hydro and nuclear) and non-conventional sources (solar and wind) -
Economics of Generation: Load factor, diversity factor, load curve and Numerical problems -
Introduction to trends in AC and DC systems : Extra High Voltage AC (EHVAC) Transmission
— need, advantages, limitations — High Voltage Direct Current Transmission (HVDC) —
classifications, advantages, limitations — comparison of EHVAC and HVDC transmission —
Introduction to Flexible AC Transmission System (FACTS).

Unit 2 Transmission Line Parameters ] 9

Types of transmission systems-Parameters of single and three phase transmission lines with
single and double circuits — resistance, inductance and capacitance of solid, stranded and
bundled conductors — symmetrical and unsymmetrical spacing and transposition —
application of self and mutual GMD - skin and proximity effect — interference with
neighbouring communication circuits

Unit 3 Modelling and Performance of Transmission Lines 9

Performance of Transmission lines - short line, medium line and long line — equivalent
circuits, phasor diagram, attenuation constant, phase constant, surge impedance -
transmission efficiency and voltage regulation, real and reactive power flow in lines —
Power Circle diagrams - Formation of Corona — Critical Voltages — Effect on Line
Performance.

Unit 4 Insulators and Cables 9
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Insulators: Types, voltage distribution in insulator string, improvement of string efficiency,
testing of insulators. Cables - Types of Cables — Construction of single core and 3 core
Cables - Insulation Resistance — Potential Gradient - capacitance of Single-core and 3 core
Cables - Grading of Cables.

UNIT 5 Mechanical Design of Lines and Distribution System 9

Requirements of good distribution system — types of distribution system-Mechanical design
of OH lines — Line Supports —Types of towers — Stress and Sag Calculation — Effects of Wind
and Ice loading Distribution Systems — General Aspects — Kelvin’s Law — AC and DC
distributions - Distribution Loss —Types of Substations -Methods of Grounding.

Total Hours | 45

TEXT BOOKS

1. S.N. Singh, ‘Electric Power Generation, Transmission and Distribution’, Prentice Hall
of India Pvt. Ltd, New Delhi, Second Edition, 2011.
2. C.L.Wadhwa, ‘Electrical Power Systems’, New Academic Science Ltd, 2009.

REFERENCE BOOKS

1. Luces M.Fualken berry, Walter Coffer, ‘Electrical Power Distribution and
Transmission’, Pearson Education, 2007.

2. Arun Ingole, "power transmission and distribution” Pearson Education, 2017

3. J.Brian, Hardy and Colin R.Bayliss ‘Transmission and Distribution in Electrical
Engineering’, Newnes; Fourth Edition, 2012.

4. G.Ramamurthy, “Handbook of Electrical power Distribution,” Universities Press, 2013

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External | Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code

Course Name

L T

P | C

24EEEA405

Electrical Machinery | Laboratory

0 0

3 |15

Pre-requisite

24EEEA401 - Electrical Machinery |

Syllabus Version

1.0

Course Objectives

1. To conduct testing and experimental procedure on different types of DC Generator.
2. To conduct testing and experimental procedure on different types of DC Motor.

3. To conduct testing and experimental procedure on different types of Transformers
4. To analyse the operation of machines under different loading conditions.

5. To analyse the operation of machines using simulation software.

Course Outcomes

aghwpE

Ability to understand and analyse DC Generators.
Capability to understand and analyse DC Motors.
Ability to understand and analyse Transformers.
Ability to understand and analyse different loading conditions.

Ability to understand and analyse different simulation diagrams.

List of experiments

© 0O NO O & WDN PP

11. Sumpner’s test on transformers
12. Separation of no-load losses in single phase transformer
13. Parallel operation of single phase transformers.

14. Performance characteristics of DC series motor using MATLAB/SIMULINK.

15. Speed control of DC shunt motor using MATLAB/SIMULINK.

. Open circuit and load characteristics of DC separately excited shunt generator
. Open circuit and load characteristics of DC self-excited shunt generator
. Load characteristics of differential DC compound generator
. Load characteristics of DC shunt motor
. Load characteristics of DC series motor
. Speed control of DC shunt motor

. Swinburne’s test
. Load test on single-phase transformer
. Load test on three phase transformer

10. Open circuit and short circuit tests on single phase transformer

Total: 45

Evaluation Scheme

Practical

_ Record Viva - End Course Total Marks
Observation Note Model Voce | Semester
Note Marks Marks Exam Marks Practical Internal External Total
Marks Marks Marks Marks Marks
10 15 15 10 50 50 50 100
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Course Code Course Name L T P C
24EEE406 Electronic Circuits and Devices Laboratory 0 0 3 |15
Pre-requisite 24EEEA403 - Semlc_ond_uctor Devices and Syllabus Version
Circuits 1.0

Course Objectives

To understand the knowledge of RL,RC and RLC circuits

To gain hand on experience in theorems, KVL & KCL.

To acquire knowledge on series and parallel circuits using MATLAB.

To learn the characteristics of basic electronic devices such as Diode, BJT,FET, SCR.
To acquire knowledge on characteristics of SCR.

ohwnhpRE

Course Outcomes

1. Ability to understand and analyse RL,RC and RLC circuits

2. Capability to understand and gain hand on experience in theorems, KVL & KCL.

3. To acquire knowledge on series and parallel circuits using MATLAB.

4. Ability to understand and learn the characteristics of basic electronic devices such as
Diode, BJT,FET, SCR.

To acquire knowledge on characteristics of SCR.

o

List of experiments

1. Verifications of Thevinin’s & Norton’s theorem.

2. Verifications of KVL & KCL.

3. Verifications of Super Position Theorem using MATLAB

4. Verifications of maximum power transfer & reciprocity theorem using MATLAB

5. Determination of Resonance Frequency of Series & Parallel RLC Circuits Using
MATLAB

6. Transient analysis of RL and RC circuits using MATLAB

7. Characteristics of PN Junction Diode.

8. Zener diode Characteristics & Regulator using Zener diode.

9. Common Emitter input-output Characteristics.

10. Common Base input-output Characteristics.

11. FET Characteristics.

12. SCR Characteristics.

13. Clipper, Clamper & FWR using MATLAB.

Total: 45

Evaluation Scheme

_ Record Practical | Viva - End Course Total Marks
Observation Note Model Voce | Semester
Note Marks Marks Exam Marks | Practical Internal | External Total
Marks Marks Marks Marks Marks
10 15 15 10 50 50 50 100
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Course Code Course Name L T|P | C

24EEEA407 Electrical Machinery 1l 2 1 0 3

. ) ) Syllabus Version
Pre-requisite 24EEEA4O01 - Electrical Machinery | 0

Course Objectives

To rrecognize how synchronous generators behave under load and without load.

To Examine the working and characteristics of synchronous motor.

To learn the use of equivalent circuit and circle diagram for Induction motor.

To acquire knowledge on Starting and speed control of three-phase induction motors.
To learn the performance of special machines and their applications.

aOkrwbdE

Course Qutcomes

1. Understand the working principle of Synchronous generator.

2. Interpret knowledge on Synchronous motor.

3. Examine the construction and working principle of Three phase Induction Motor.

4. Ability to acquire knowledge about the starting and speed control of induction motors.
5. Acquire knowledge on construction and working principle of Special Machines.

Unit 1 ‘ Synchronous Generator 9

Construction - Working principle - EMF equation - Armature windings — Synchronous
reactance - Armature reaction — Voltage regulation - EMF, MMF, ZPF, ASA methods -
Synchronizing to infinite bus bars - Operating characteristics - Capability curves - Two
reaction theory - Parallel operation of synchronous generators.

Unit 2 Synchronous Motor 9

Principle of operation - Methods of starting - Power developed by a synchronous motor -
Synchronous motor with different excitations - Effect of increased load with constant
excitation - Effect of changing excitation constant load - Torque equation — V curve and
inverted V curve - Hunting — Synchronous phase modifier - PF correction.

Unit 3 Three Phase Induction Motor 9

Constructional details — Types of rotors — Principle of operation — Slip —cogging and
crawling- Equivalent circuit — Torque-Slip characteristics - Condition for maximum torque —
Losses and efficiency — Load test - No load and blocked rotor tests - Circle diagram —
Separation of losses — Double cage induction motors — Induction generators — Synchronous
induction motor.

Unit 4 Starting and Speed Control of Three Phase Induction Motor 9

Need for starter - Types of starters - Starting methods of three phase induction motor -
Cogging & crawling - Speed control of three phase induction motor - Double cage rotor.

UNIT 5 Single Phase Induction Motors and Special Machines 9

Single phase induction motor: Construction - Double field revolving theory — Split phase
induction motor - Capacitor start induction run motor - Capacitor start capacitor run motor -
Equivalent circuit (without and with core loss) - Shaded pole induction motor-Special
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machines: Universal motor - Stepper motor - Linear induction motor - Reluctance motor -
Repulsion motor - hysteresis motor - AC series motor

Total Lecture Hours \ 45

TEXT BOOKS

1.

D.P. Kothari and I.J. Nagrath, ‘Electric Machines’, McGraw Hill Publishing Company
Ltd, 5" Edition ~ 2017.

2. P.S. Bhimbhra, ‘Electrical Machinery’, Khanna Publishers, edition 2, 2021
3. Stephen J. Chapman, ‘Electric Machinery Fundamentals’4th edition, McGraw Hill
Education Pvt.Ltd, 4th Edition 2017.
REFERENCE BOOKS
1. Vincent Del Toro, ‘Basic Electric Machines’ Pearson India Education, 2016.
2.

M.N. Bandyo padhyay, Electrical Machines Theory and Practice, PHI Learning PVT
LTD., New Delhi, 2011

B.R.Gupta, 'Fundamental of Electric Machines’ New age International publishers,
3rd Edition, Reprint 2015.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C
24EEE408 Measurements and Instrumentation 3 0 0 3
- 24PHY201- Physics for Engineers & Syllabus Version
Pre-requisite . S
24EEE301-Theory of Electrical Circuits 1.0

Course Objectives

1. Understand the basic concepts of measurement systems, functional elements of
instruments, and characteristics affecting measurement accuracy.

2. Learn the working principles, construction, and applications of electrical measuring
instruments used for current, voltage, power, and energy measurements.

3. Gain knowledge of electronic measuring instruments such as analog and digital
meters, multimeters, function generators, and oscilloscopes.

4. Analyze and apply DC and AC bridge circuits for precise measurement of resistance,
inductance, and capacitance.

5. Understand the principles, selection, and applications of various transducers and data
acquisition systems used in modern measurement and control systems.

Course Outcomes

1. Explain the functional elements, static and dynamic characteristics, errors, and
statistical analysis involved in electrical and electronic measurements.

2. Analyze and use electrical measuring instruments such as PMMC, MI instruments,
wattmeters, energy meters, and instrument transformers.

3. Demonstrate the operation and applications of electronic instruments including
voltmeters, ammeters, multimeters, function generators, and oscilloscopes.

4. Design and evaluate DC and AC bridge circuits for accurate measurement of electrical
parameters and compare their merits and limitations.

5. Select appropriate transducers and measurement techniques for physical quantities
such as temperature, speed, displacement, and implement basic data acquisition
system.

Unit 1 Introduction 9

Functional elements of an instrument — Static and dynamic characteristics — Errors in
measurement — Statistical evaluation of measurement data — Types of instruments -
Standards and calibration.

Unit 2 \ Electrical Instruments 9

PMMC Instruments — MI Instruments — Single and three phase watt meters — Single phase
induction type energy meters — Instrument transformers — Instruments for measurement of
frequency and phase.

Unit 3 ] Electronic Instruments ‘ 9

Principle and types of analog and digital voltmeters, ammeters - Principle and types of multi
meters — Function generator - General purpose oscilloscope — sampling oscilloscope —
digital oscilloscope — Applications.

Unit 4 | DC and AC Bridges E

Design of deflection bridges — Wheatstone bridge, Kelvin bridge, Kelvin double bridge and
their merits and demerits, AC bridges - Maxwell bridge, Anderson bridge, Schering Bridge,
Wien Bridge and their Merits and Demerits.
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Unit 5 ] Transducers ‘ 9

Classification of transducers — Selection of transducers — Resistive, capacitive & inductive
Transducers, Temperature measurement — Piezoelectric, Hall effect, optical and digital
transducers, Speed measurement using Contact and non-contact type Tacho generators —
Elements of data acquisition system — Smart sensors.

Total Lecture Hours \ 45

Text Books

1. A.K.Sawhney, "A Course in Electrical and Electronic Measurements”, Dhanpat Rai
and Sons, New Delhi, 2004.

2. Ernest O. Doeblin, "Measurement Systems - Applications and Design", McGraw Hill,
2001.

Reference Books

1. H.S.Kalsi, "Electronic Instrumentation”, Tata McGraw Hill Co., 2002.

2. A.D.Cooper and A.D.Helfrik, "Modern Electronic Instrumentation and Measurement
Techniques", Prentice Hall of India, New Delhi, 2001.

3. S.Ramabhadran, "Electrical Measurements and Instruments", Khanna Publishers, New
Delhi, 1993.

4. Moorthy, D.V.S., "Transducers and Instrumentation”, Prentice Hall of India Pvt. Ltd.,
1995.

5. S.K.Singh, "Industrial Instrumentation and Control", Tata McGraw Hill Publishers, 2nd
Edition, New Delhi, 2003.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C
24EEE409 Control Systems 2 1 0 3
24MAT?204 - Transforms and Partial Differential | Syllabus Version
Pre-requisite Equations & 24EEE301 - Theory of Electrical 1.0
Circuits

Course Objectives:

1. To examine the stability of linear systems in both time and frequency domains

2. To enable students to examine the stability of linear systems in the frequency domain.

3. To design compensators that meet time and frequency domain specifications

4. To create linear models, focusing on transfer functions and state variable
representations

5. To Interpret system characteristics and develop solutions for simple control problems.

Course Outcome:

After completing the course, the learner will be capable of

1. Express simple systems in transfer function and state variable representations.

2. Investigate simple systems dynamics in the time domain.

3. Investigate simple systems dynamics in the frequency domain.

4. Analyze the stability of systems using time-domain and frequency-domain methods.
5. Interpret system characteristics and develop solutions for simple control problems.

Unit 1 ‘ Modeling of Linear Time Invariant System ’ 9

Basic elements in control systems — Open and closed loop systems — First principle
modeling: Mechanical and Electrical system— Transfer function representations: Electrical
analogy of mechanical system — Block diagram reduction and Signal flow graph.

Unit 2 Time Domain Analysis 9

Types of test signals — Time domain specifications-Time response of | and Il order system
for step signal — Steady state error — Error coefficients — Generalized error series — Effects
of P, PI, PD, PID modes of feedback control.

Unit 3 ‘ Frequency Domain Analysis ’ 9

Frequency domain specifications - Bode plot, Polar plot. Effect of adding poles and zeros to
the open —loop transfer function of the system. Introduction to closed loop Frequency
Response.

Unit 4 ‘ Stability Analysis ’ 9

Stability analysis, characteristic equation, location of roots in s plane for stability, Routh-
Hurwitz stability criterion — Nyquist stability criterion — root locus.

Unit 5 ‘ Design of Feed Back Control System ’ 9

Design specifications — Lag, Lead and Lag-lead compensators using Root locus and Bode
plot technigues.

Total Hours 45

Text Books

1. Nagarath, 1.J. and Gopal, M, Control Systems Engineering, New Age International
Publishers,2017.

2. M. Gopal, Control Systems, Principles and Designll, 4th Edition, Tata McGraw Hill, New
Delhi, 2015

3. K. Ogata, Modern Control Engineeringll, 5th edition, PHI, 2012.
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Reference Books

1. S.K.Bhattacharya, —Control System Engineeringll, 3rd Edition, Pearson, 2013

2. Dbhanesh. N. Manik, —Control System, Cengage Learning, 2012.

3. Richard C. Dorf and Robert H. Bishop, —Modern Control Systems, Pearson Prentice Hall,
2012

4. Education, 2013. K R Varmah,Control systems, Tata McGraw Hill, New Delhi, 2010.

5. Arthur, G.O.Mutambara, —Design and Analysis of Control; Systems CRC Press, 2009.

6. William Bolton,Control systems,Newnes,USA,2006.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment Semi Land Il E Semester
Marks eminar an xam Exam Internal External Total
Marks Marks Marks Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C
24EEE410 Electrical Machinery Il Laboratory 0 0 3 |15
.. . . Syllabus Version
Pre-requisite 24EEEA407 - Electrical Machinery I y ul 0 !

Course Objectives

To understand and analyze EMF and MMF methods.

To analyze the characteristics of V and Inverted V curves.
To understand the importance of Synchronous machines.
To understand the importance of Induction Machines.

To acquire knowledge on separation of losses.

Ok wbdE

Course Qutcomes

Interpret and analyze EMF and MMF methods.
Analyze the characteristics of V and Inverted V curves.
Distinguish the importance of Synchronous machines.
Examine the importance of Induction Machines.

Ability to acquire knowledge on separation of losses.

aOkrwbdE

List of Experiments

. Regulation of three phase alternator using EMF method.
. Regulation of three phase alternator using MMF method.
. Regulation of three phase alternator using ZPF method.
. Regulation of three phase alternator using ASA method.
. Load test on alternator.

. Parallel operation of two alternators.

.V and inverted V curves of three phase synchronous motor.
. Load test on three-phase squirrel cage induction motor.

. Equivalent circuit for three phase induction motor.

10. Circle diagram for three phase induction motor.

11. Load test on three phase slip ring induction motor

12. Load test on single-phase induction motor.

13. Load test on three phase induction generators.

© 00O ~NO UL WDN PR

Total Hours | 45

Evaluation Scheme

Practical | Viva— End Course Total Marks
Observation Rﬁlg(t)éd Model voce | Semester Internal External Total
Note Marks Exam Marks | Practical
Marks Marks Marks Marks Marks Marks
10 15 15 10 50 50 50 100
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Course Code

Course Name L T P C

24EEE411

Control and Instrumentation Laboratory 0 0 3 1.5

Pre-requisite

Syllabus Version

24EEE409 - Control Systems 10

Course Objectives

1.

5.

To provide knowledge on analysis and design of control system along with basics

of instrumentation.

To obtain adequate knowledge in stability analysis using MATLAB.

To impart design knowledge of Lag, Lead and Lag-Lead Compensators.

To emphasis AC and DC Position Control Systems and Synchro-Transmitter- Receiver
and Characteristics.

To obtain the adequate knowledge on sensors, A/D and D/A converters.

Course Outcomes

aOrwNE

Ability to understand control theory and apply them to electrical engineering problems.
Ability to design controllers and compensators.

Ability to understand the basic concepts of bridge networks.

Ability to the basics of signal conditioning circuits.

Ability to interpret the simulation packages, sensors, and A/D and D/A converters.

List of Experiments

CONTROLSYSTEMS

1. P, Pland PID controllers

2. Stability Analysis using MATLAB

3. Design of Lag, Lead and Lag-Lead Compensators
4. AC and DC Position Control Systems
5. Synchro-Transmitter- Receiver and Characteristics

INSTRUMENTATION

6. Bridge Networks — AC and DC Bridges
7. Dynamics of Sensors/Transducers

(a) Temperature (b) pressure (c) Displacement (d) Optical (e)Strain
8. Power and Energy Measurement
9. Signal Conditioning

(a) Instrumentation Amplifier

(b) Analog — Digital and Digital —Analog converters (ADC and DACs)

Total Hours

45

Evaluation Scheme

ob o Record Practical Viva — < Endt Course Total Marks
servation Note Model Exam Voce emester Internal | External Total
Note Marks Practical
Marks Marks Marks Marks Marks Marks
Marks
10 15 15 10 50 50 50 100
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Course Code Course Name L T| P |C

24EEE412 Analog and Digital Circuits 3 0| 0 |3

Pre-requisite | 24EEE403 - Semiconductor Devices and Circuits | Syllabus Version
1.0

Course Objectives

1. To describe the ideal and practical characteristics of operational amplifiers (Op-Amps)

2. Tounderstand and implementation of special ICs and its application.

3. To understand the different number system.

4. To understand different digital logic families, implement combinational logic functions
using logic gates.

5. To understand the operation of various flip-flops (SR, D, JK, T), analyze and design
synchronous sequential circuits using state diagrams.

Course Outcomes

1. Analyze the performance characteristics of Op Amp.

2. Understand and implementation of special ICs and its application.

3. Understand and analyse the different number system.

4. Understand different digital logic families, implement combinational logic functions using
logic gates.

5. Understand the operation of various flip-flops (SR, D, JK, T), analyze and design
synchronous sequential circuits using state diagrams.

Unit 1 \ Operational Amplifier and its Applications \ 9

Introduction to op-amp (block diagram, pin diagram, equivalent circuit), Ideal characteristics
of op-amp, DC characteristics ( input bias current, input offset current, input offset voltage,
thermal drift), AC characteristics ( frequency response, frequency compensation, slew rate),
inverting amplifier, non-inverting amplifier, differential amplifier.Diode clipping circuits -
positive, negative and biased clipper. Diode Clamping circuits - positive, negative and biased.

Unit 2 \ Special IC’s and their Applications \ 9

555 Timer and its applications, monostable multivibrator, Astable multivibrator -
Linear voltage regulator, 78XX and 79XX family, 723 IC voltage regulator, Switching
regulators.

Unit 3 \DigitalTechniques ‘ 9

Number systems - Binary, octal and hexadecimal numbers - Binary codes, Logic Gates,
Boolean algebra - Conversion and operations. De Morgan’s laws, Truth tables, Karnaugh’s
map and Quine Mccluskey method.

Unit 4 \ Combinational Logic Design 9

Digital Logic families - Logic gates - implementation of combinational logic functions -
encoders & decoders - multiplexers & demultiplexers - code converters — comparator - half
adder, full adder - parallel adder - binary adder - parity generator/checker - implementation of
logical functions using multiplexers.

Unit 5 \Sequential Circuits 9

Flip flops - SR, D, JK and T - analysis and design of synchronous sequential circuits - state
diagram, state reduction and state assignment - counters - modulus counters, shift register,
Johnson counter , ring counter — Design of Asynchronous sequential circuits.
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Total Lecture Hours | 45

Text Books

1. Ramakant Gayakwad, “Op-Amps & Linear Integrated Circuits”, Prentice Hall of
India, New Delhi, 4th edition, 2002.

2. M. Morris Mano and Mictael Ciletti, “Digital Design”, Pearson Education, 5th Edition, 2013.

Reference Books

1. Robert F. Coughlin and Frederick F. Driscoll, “Operation Amplifiers & Linear
Integrated Circuits”, Prentice Hall of India, New Delhi, 6th Edition, 2009.

2. Sergio Franco, “Design with Operational Amplifiers & Analog Integrated Circuits”,

Tata McGraw Hill Education, 4rd Edition, 2015.
3. Floyd, “Digital Fundamentals”, Madrid Pearson Education, 11th Edition, 2016.

Albert Malvino, David.J.Bates, “Electronic Principles” Tata Mcgraw Hill Education,

8th Edition, 2016.

Evaluation Scheme

ob o Record Practical Viva — < Endt Course Total Marks
No?grl\\;lzrllﬁsn Note Model Exam Voce P?amc?isczlr Internal | External Total
Marks Marks Marks Marks Marks Marks
Marks
10 15 15 10 50 50 50 100
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Course Code Course Name L T P | C

24EEE413 Power Electronics 3 0 0 3

Syllabus Version

Pre-requisite | 24EEE403 - Semiconductor Devices and Circuits

1.0

Course Objectives

1. To introduce the fundamental concepts and characteristics of power semiconductor
devices used in power conversion.

2. To familiarize students with various AC-DC, DC-DC, DC-AC, and AC-AC converter
topologies and their control strategies.

3. To enable students to analyze the performance of converters and understand their
practical applications in electrical and electronic systems.

4. To design and analyze voltage and current source inverters, apply various PWM
techniques, and assess inverter performance for industrial applications.

5. To develop knowledge on the design and operation of power electronic systems in real-
world applications like motor drives, power supplies, and renewable energy systems.

Course Outcomes

1. Identify and explain the operation, static characteristics, and control methods of major
power semiconductor devices such as SCR, MOSFET, and IGBT.

2. Analyze and design various single-phase and three-phase phase-controlled rectifiers and
evaluate their performance under different operating conditions.

3. Explain the operation of different chopper circuits, including switched-mode regulators
and resonant converters, and their applications in low-voltage and battery-powered
system

4. Design and analyze voltage and current source inverters, apply various PWM techniques,
and assess inverter performance for industrial applications

5. Understand the operation of AC-AC converters including voltage controllers,

Unit 1 \ Power Semi-Conductor Devices \ 9

Study of switching devices, SCR, TRIAC, GTO, BJT, MOSFET, IGBT and IGCT- Static
characteristics: SCR, MOSFET and IGBT - Triggering and commutation circuit for SCR-
Introduction to Driver and snubber circuits.

Unit 2 \ Phase-Controlled Converters \ 9

2-pulse, 3-pulse and 6-pulseconverters— performance parameters —Effect of source
inductance—Firing Schemes for converter—Dual converters, Applications-light dimmer,
Excitation system, Solar PV systems.

Unit 3 \ Chopper and its Applications \ 9

Step-down and step-up chopper-control strategy— Introduction to types of choppers-A, B, C,
D and E - Switched mode regulators- Buck, Boost, Buck- Boost regulator, Introduction to
Resonant Converters, Applications-Battery operated vehicles.

Unit 4 ‘ Inverters ‘ 9

Single phase and three phase voltage source inverters (both1200 mode and 1800 mode)—
Voltage& harmonic control--PWM techniques: Multiple PWM, Sinusoidal PWM, modified

sinusoidal PWM - Introduction to space vector modulation —Current source inverter,
Applications-Induction heating, UPS.
Unit 5 \ AC to AC Converters \ 9
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Single phase and Three phase AC voltage controllers—Control strategy- Power Factor
Control — Multistage sequence control -single phase and three phase cyclo converters —
Introduction to Matrix converters.

Total Lecture Hours 45

Text Books

1. M.H. Rashid, ‘Power Electronics: Circuits, Devices and Applications’, Pearson
Education, Third Edition, New Delhi, 2004.

2. P.S.Bimbra “Power Electronics” Khanna Publishers, third Edition, 2003.

3. Ashfaqg Ahmed ‘Power Electronics for Technology’, Pearson Education, Indian reprint,
2003.

Reference Books

1. Joseph Vithayathil,” Power Electronics, Principles and Applications’, McGraw
Hill Series, 6th Reprint, 2013.

2. Philip T. Krein, “Elements of Power Electronics” Oxford University Press, 2004 Edition.

L. Umanand, “Power Electronics Essentials and Applications”, Wiley, 2010.

4. Ned Mohan Tore. M. Undel and, William. P. Robbins, ‘Power Electronics: Converters,
Applications and Design’, John Wiley and sons, third edition, 2003.

5. S.Rama Reddy, ‘Fundamentals of Power Electronics’, Narosa Publications, 2014.

6. M.D. Singh and K.B. Khanchandani, “Power Electronics,” Mc Graw Hill India, 2013.

w

Evaluation Scheme

ob o Record Practical Viva — < Endt Course Total Marks
servation Note Model Exam Voce emester Internal External Total
Note Marks Practical
Marks Marks Marks Marks Marks Marks
Marks
10 15 15 10 50 50 50 100
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Course Code Course Name L T P C
24EEE414 Power System Analysis 3 0 0 3
- : o Syllabus Version
Pre-requisite 24EEE301 - Theory of Electrical Circuits y ul 0 !

Course Objectives

To model the power system under steady state operating condition.
To understand and apply iterative techniques for power flow analysis.
To model and carry out short circuit studies on power system.

To model and analyse stability problems in power system.

To understand the different types of power system stability

agkrwnNE

Course Qutcomes

Ability to model the power system under steady state operating condition

Ability to understand and apply iterative techniques for power flow analysis

Ability to model and carry out short circuit studies on power system

Ability to acquire knowledge on Fault analysis.

Ability to model and understand various power system components and carry out
power flow, short circuit and stability studies.

agrwnNE

Unit 1 \ Introduction To Power System Modelling 9

Indian Scenario of Power System Transmission and Distribution - Basic Components of a
power system— Steady state modelling of Power System components: Generator,
Transformer and Transmission line - Per unit system - Change of base - Impedance
Diagram and Reactance diagram.

Unit 2 Load Flow Analysis 9

Introduction — Classification of Buses - Bus admittance matrix — Power Flow Equation -
Iterative solution to Power flow equation using Gauss seidal method - Newton Raphson
method - Fast Decoupled Method - Comparison of lterative methods. Suggested reading
topics: Load flow solution using Fast Decoupled Method.

Unit 3 Symmetrical Fault Analysis 9

Introduction — Balanced three phase fault — Short circuit capacity — Symmetrical fault
analysis using Thevenin method - Formation of the bus impedance matrix - Systematic fault
analysis using bus impedance matrix. Selection of Circuit Breaker Suggested reading
topics: Application of Series reactors.

Unit 4 \ Unsymmetrical Fault Analysis \ 9

Introduction — Fundamentals of symmetrical components — sequence impedances —
sequence networks— single line to ground fault — line to line fault - Double line to ground
fault — Unbalanced fault analysis using bus impedance matrix. Suggested reading topics:
Estimation of Sequence components.

Unit 5 \ Stability Analysis \ 9

Classification of power system stability — Rotor angle stability - Swing equation - Swing
curve - Power- Angle equation - Equal area criterion - Critical clearing angle and time -
Classical step-by-step solution of the swing equation — modified Euler method.

\ Total Lecture Hours \ 45

Text Books
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1. John J. Grainger, William D. Stevenson, Jr, ‘Power System Analysis’, Mc Graw Hill
Education (India) Private Limited, New Delhi, 2015.

2. Kothari D.P. and Nagrath 1.J., ‘Power System Engineering’, Tata McGraw-Hill
Education, Second Edition, 2008.

3. Hadi Saadat, ‘Power System Analysis’, Tata McGraw Hill Education Pvt. Ltd., New
Delhi, 21st reprint, 2010.

Reference Books

1. Pai M A, ‘Computer Techniques in Power System Analysis’, Tata Mc Graw-Hill
Publishing Company Ltd., New Delhi, Second Edition, 2007.

2. J. Duncan Glover, Mulukutla S.Sarma, Thomas J. Overbye, ‘Power System Analysis
& Design’, Cengage Learning, Fifth Edition, 2012.

3. Kundur P., ‘Power System Stability and Control’, Tata McGraw Hill Education Pvt. Ltd.,
New Delhi, 10th reprint, 2010.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C
24EEE415 Solid State Drives 2 1 0 3
_ . Il Versi
Pre-requisite 24EEEA413 - Power Electronics Sy abulso ersion

Course Objectives

1. To Understand the dynamics of motor-load systems and evaluate their stability and
performance under different operating conditions.

2. To Analyze and model DC motor drives, including converter-fed and chopper-fed
configurations for both continuous and discontinuous conduction modes.

3. To Explore control techniques for induction motor drives such as stator voltage control,
V/f control, rotor resistance control, and vector control.

4. To Examine synchronous motor drives and their control strategies including V/f control,
margin angle control, and power factor control.

5. To Design feedback control systems for electric drives, including speed and current
controllers using appropriate converter and motor models.

Course Outcomes

1. Analyze motor-load characteristics and select suitable motors for applications requiring
multi-quadrant operation.

2. Evaluate the performance of DC motors driven by power electronic converters and design
drive circuits using choppers and converters.

3. Apply appropriate control methods to induction motors for variable-speed operation and
explain advanced techniques like vector control.

4. Implement control strategies for synchronous motors and compare the performance of
current source and voltage source-fed drives.

5. Design and tune closed-loop controllers for electric drives considering speed and current
feedback, and select suitable converters based on drive requirements.

Unit 1 \ Characteristics of Motor Drive \ 9

Electric drive — Equations governing motor load dynamics — steady state stability — multi
gquadrant Dynamics: acceleration, deceleration, starting & stopping — typical load torque
characteristics — Selection of motor-Applications involving four quadrant operation.

Unit 2 ‘ Dc Motor Drive ‘ 9

Steady state analysis of the single and three phase fully controlled converter fed separately
excited D.C motor drive: Continuous and discontinuous conduction mode Chopper fed D.C
drive: Time ratio control and current limit control Operation of four quadrant chopper.

Unit3 | Induction Motor Drives | 9

Stator voltage control-V/f control- Rotor Resistance control-qualitative treatment of slip
power recovery drives-closed loop control— vector control- Applications.

Unit 4 \ Synchronous Motor Drives ‘ 9

V/f control and self-control of synchronous motor: Margin angle control and power factor
control- Three phase voltage/current source fed synchronous motor- Applications.

Unit 5 \ Design Of Controllers For Drives \ 9

Transfer function for DC motor / load and converter — closed loop control with Current and
speed feedback—armature voltage control and field weakening mode — Design of
controllers; current controller and speed controller- converter selection and characteristics.

‘ Total Lecture Hours ‘ 45
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Text Books

1. Gopal K.Dubey, Fundamentals of Electrical Drives, Narosa Publishing House, 1992.
2. Bimal K.Bose. Modern Power Electronics and AC Drives, Pearson Education, 2002.

3. R.Krishnan, Electric Motor & Drives: Modeling, Analysis and Control, Pearson,
2001.

Reference Books

1. Vedam Subramanyam, “ Electric Drives Concepts and Applications ”, 2e, McGraw Hill,
2016

2. Shaahin Felizadeh, “Electric Machines and Drives”, CRC Press (Taylor and Francis
Group), 2013.

3. John Hindmarsh and Alasdain Renfrew, “Electrical Machines and Drives System,”
Elsevier 2012.

4. Theodore Wildi, “ Electrical Machines ,Drives and power systems ,6th edition, Pearson
Education, 2015

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Marks Seminar land Il Exam Exam
Marks Marks Marks Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L | T|P C

24EEEA416 Power Electronics and Drives Laboratory olof| 3] 15

Pre-requisite 24EEE413 - Power Electronics & Syllabus Version
q 24EEE415 - Solid State Drives 10

Course Objectives

1.

2.

3.

4.

5.

To demonstrate and analyze power electronic converters, including AC-DC converters,
DC-DC choppers, and PWM inverters.

To simulate and evaluate motor control techniques for DC, induction, stepper, and
BLDC motors.

To impart knowledge on speed control methods for various electric motors using
converters and microcontrollers.

To provide hands-on experience in digital simulation of modern control techniques such
as Direct Torque Control (DTC) and V/f control.

To develop skills in modeling, simulating, and testing power electronic circuits and
motor drive systems using software tools.

Course Qutcomes

1. Simulate and analyze half-controlled and fully controlled AC-DC converters and
evaluate their performance under different loading conditions.
2. Design and implement speed control strategies for DC and AC motors using power
electronic converters and digital control methods
3. Simulate and understand the operation of MOSFET/IGBT-based DC-DC choppers and
three-phase PWM inverters.
4. Apply and analyze advanced control methods such as V/f control and DTC for induction
motors using simulation tools.
5. Interface microcontrollers for the speed control of stepper and BLDC motors and assess
system-level performance through digital simulations.
List of Experiments
1. ACto DC half-controlled converter and fully controlled Converter.
2. Step down and step up MOSFET based choppers.
3. IGBT based three phase PWM inverter.
4. Simulation of PE circuits (1® & 3® semi converters, 1® & 30 full converters, DC-DC
converters, AC voltage controllers).
5. Speed control of Converter fed DC motor.
6. V/fcontrol of three-phase induction motor.
7. Micro controller-based speed control of Stepper motor.
8. Speed control of BLDC motor.
9. Direct Torque Control of Induction motor drive using digital simulation.
10. Four quadrant operation of DC Motor using digital simulation.
Total: 45
Evaluation Scheme
Record | Fractical | Viva - End Course Total Marks
Observation Note Model Voce Seme_ster
Note Marks Exam Marks | Practical | Internal | External Total
Marks Marks Marks Marks Marks Marks
10 15 15 10 50 50 50 100
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Course Code Course Name L T P C
24EEE417 Analog and Digital Circuits Laboratory 0 0 3 |15
Syllabus Version

Pre-requisite 24EEE412 - Analog and Digital Circuits L 10

Course Objectives

1. To learn the operation, characteristics, and applications of operational amplifiers To
understand the design principles and practical implementation of linear and non-linear
Op-Amp circuits.

2. To familiarize with the design and operation of digital logic circuits using standard ICs,
including combinational circuits.

3. To develop the ability to construct, test, and troubleshoot analog and digital circuits.

4. To gain proficiency in designing circuits for generating waveforms like square and
triangular waves using Op-Amps and timer ICs.

Course Outcomes

1. Design and test analog circuits: Students will be able to design and test various analog
circuits using Op-Amps.

2. Analyze and implement digital combinational circuits: Students will be able to analyze
and implement combinational logic circuits.

3. Design and test digital sequential circuits: Students will be able to design and test
sequential circuits.

4. Analyze circuit performance and resolve common issues in analog and digital circuits.
5. Design and implement basic electronic systems using a combination of analog and
digital ICs.
List of Experiments
1. Design and implementation of inverting and non-inverting amplifier.
2. Design and implementation of low pass and high pass filter.
3. Design and implementation of integrator and differentiator using op-amp.
4. Design and implementation of triangular wave generator using op-amp.
5. Design and implementation of summing and difference amplifier.
6. Design and implementation of Astable multivibrator.
7. Design and implementation of half and full adder circuit.
8. Design and implementation of multiplexer.
9. Design and implementation of magnitude comparator.
10. Design and implementation of BCD to 7 segment display.
11. Design and implementation of code converters.
12. Design and implementation of JK and D flip flops.
13. Design and implementation of shift registers.
14. Design and implementation of synchronous decade counter.
Total: 45
Evaluation Scheme
_ Record Practical Viva - End Course Total Marks
Observation Note Model voce Seme§ter Internal | External Total
Note Marks Marks Exam Marks Practical Marks Marks Marks
Marks Marks
10 15 15 10 50 50 50 100
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Course Code Course Name L T P C

24EEEA418 Power System Operation and Control 3 0| 0| 3

Syllabus Version

Pre-requisite Power System Analysis

1.0

Course Objectives

1. To provide a clear understanding of power system load characteristics and operational
planning including forecasting, scheduling, and dispatching.

2. To develop the ability to analyze and design automatic generation control (AGC)
systems for single and multi-area power systems.

3. To explain the principles and implementation of automatic voltage regulation (AVR)
and reactive power management to maintain system voltage stability.

4. Tointroduce unit commitment and economic dispatch techniques and teach methods
for optimizing generator operation under various constraints.

5. To impart knowledge about power system security, including contingency analysis
and optimization algorithms for secure power flow.

Course Outcomes

1. Analyze system load characteristics and forecast power demands for optimal
scheduling and operation of power systems.

2. Evaluate the performance of automatic generation control (AGC) systems in both
single-area and multi-area systems under different operating conditions.

3. Model excitation systems and design automatic voltage regulators to manage reactive
power and maintain voltage profiles across the system.

4. Formulate and solve unit commitment and economic dispatch problems using
classical and numerical optimization methods.

5. Perform contingency analysis and apply optimization techniques like security-
constrained optimal power flow to ensure system reliability and stability.

Unit 1 \ Introduction to Power System Performance and Operation ‘ 9

System load characteristics, load curves, load-duration curve, load factor, diversity factor.
Reserve requirements: Installed reserves, spinning reserves, cold reserves, hot reserves.
Load forecasting, unit commitment, load dispatching. Governor control, LFC, EDC, AVR,
system voltage control, security control.

Unit 2 Automatic Generation Control 9

Speed-load characteristics, Load sharing concept of control area, LFC control of a single-
area system: Static and dynamic analysis of uncontrolled and controlled cases, Economic
Dispatch Control, Multi- area systems modeling, static analysis, uncontrolled case and tie
line with frequency bias control of state variable model.

Unit3 | Automatic voltage control | 9

Typical excitation system, modeling, static and dynamic analysis, stability compensation,
generation and absorption of reactive power, Relation between voltage, power and
reactive power; Injection of reactive power and MVAR injection of switched capacitors-
maintain voltage profile — minimize transmission loss.

Unit 4 ‘ Unit Commitment and Economic Dispatch ‘ 9

Statement of Unit Commitment (UC) problem; constraints in UC: spinning reserve, thermal
unit constraints, hydro constraints, fuel constraints and other constraints; UC solution
methods: Priority- list methods, forward dynamic programming approach, numerical
problems. Incremental cost curve,

81



EERIN,
/.am ,“s\‘ a_,)(

#~% DHANALAKSHMI SRINIVASAN
2 & 4 UNIVERSITY

Wiwgen>  Tiruchirappalli, Tamil Nadu - 621 112.

ey,
0
o0

@

o)
o
-

ASAR
Y

co- ordination equations without loss and with loss, solution by direct method and A-
iteration method. Gradient method- Newton’s method — Base point and participation factor
method. Economic dispatch controller added to LFC control.

Unit 5 \PowerSystem Security \ 9

Need for power system Security- - Contingency analysis — linear sensitivity factors — AC
power flow methods — contingency selection — concentric relaxation — bounding-security
constrained optimal power flow-Interior point algorithm-Bus incremental costs.

Total Lecture Hours | 45

Text Books

1. Allen.J.Wood and Bruce F.Wollenberg, ‘Power Generation, Operation and
Control’, 3rd/e, John Wiley & Sons, Inc., 2013

2. D P Kothari, I J Nagrath, "Modern Power System Analysis", Publisher Name, 3rd
Edition, 2011

3. Robert H. Miller, James H. Malinowski, ‘Power system operation’, Tata McGraw-
Hill, 2009

Reference Books

1. P S R Murthy, ‘Operation and Control in Power Systems’, BS Publications; Leiden:
CRC Press, cop. 2011.

2. L.L. Grigsby, ‘The Electric Power Engineering Hand Book’, 3rd/e, CRC Press &IEEE
Press, 2012.

3. Leonard L Grigsby, ‘Power System Stability & Control’, Third edition, Boca Raton, Fla.:
CRC Press, 201

Evaluation Scheme

. Technical CAT | Model End Course Total Marks
Assignment . Semester
Marks Seminar land Il | Exam Exam
Marks Marks | Marks Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C

24EEE419 Microprocessor and Microcontroller 3 0 0 3

. _ N Syllabus Version
Pre-requisite 24EEEA412 - Analog and Digital Circuits y 10

Course Objectives

To familiarize the architecture of microprocessors and micro controllers.

To provide the knowledge about interfacing techniques of bus & memory.
To understand the concepts of ARM architecture.

To understand the interfacing techniques to 8086 and 8051 based systems.
To study the basic concepts of Advanced ARM processors.

abhwbdE

Course Outcomes

1. Ability to understand the internal architecture, organization and
assembly language programming of 8086 processors.

2. Ability to provide the knowledge about interfacing techniques of bus & memory.

3. Ability to understand the internal architecture, organization and
assembly language programming of 8051/controllers.

4. Ability to understand the interfacing techniques to 8086 and 8051 based systems.
5. Ability to understand the internal architecture of ARM processors and basic
concepts of advanced ARM processors.
. 8086 Architecture & Instruction Set and Assembly Language
Unit 1 .
Programming 10

8086 Architecture: 8086 Architecture-Functional diagram, Register Organization,
Memory Segmentation, Programming Model, Memory addresses, Physical Memory
Organization, Architecture of 8086, Signal descriptions of 8086, interrupts of 8086.
Instruction Set and Assembly Language Programming of 8086: Instruction formats,
Addressing modes, Instruction Set, Assembler Directives, Macros, and Simple
Programs involving Logical, Branch and Call Instructions, Sorting, String
Manipulations.

Unit 2 \ Introduction to Microcontrollers & 8051 Real Time Control \ 10

Introduction to Microcontrollers: Overview of 8051 Microcontroller, Architecture, 1/0 Ports,
Memory Organization, Addressing Modes and Instruction set of 8051. Real Time Control:
Programming Timer Interrupts, Programming External Hardware Interrupts, Programming
the Serial Communication Interrupts, Programming 8051 Timers and Counters.

. I/O and Memory Interface & Serial Communication and Bus
Unit 3
Interface 10

I/O and Memory Interface: LCD, Keyboard, External Memory RAM, ROM Interface, ADC,
DAC Interface to 8051.Serial Communication and Bus Interface: Serial Communication
Standards, Serial Data Transfer Scheme, On board Communication Interfaces-12C Bus,
SPI Bus, UART; External Communication Interfaces-RS232,USB.

Unit4 | ARM Architecture | 10

ARM Processor fundamentals, ARM Architecture — Register, CPSR, Pipeline, exceptions
and interrupts interrupt vector table, ARM instruction set — Data processing, Branch
instructions, load store instructions, Software interrupt instructions, Program status
register instructions, loading constants, Conditional execution, Introduction to Thumb
instructions.

Unit 5 \ Advanced ARM Processors \ 5

Introduction to CORTEX Processor and its architecture, OMAP Processor and its
Architecture.
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\ Total Lecture Hours 45

Text Books

1.

2.

Advanced Microprocessors and Peripherals — A. K. Ray and K. M.
Bhurchandani, TMH, 2nd Edition 2006.

ARM System Developers guide, Andrew N SLOSS, Dominic SYMES, Chris
WRIGHT, Elsevier, 2012.

Reference Books

1.

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

B.RAM,” Computer Fundamentals Architecture and Organization” New age
International Private Limited, Fifth edition, 2017.

Soumitra Kumar Mandal, Microprocessor & Microcontroller Architecture,
Programming & Interfacing using 8085,8086,8051,McGraw Hill Edu,2013.

Digital Signal Processing and Applications with the OMAP- L138 Experimenter,
Donald Reay, WILEY 2012.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment Semi Land |1 E Semester
Marks eminar an xam Exam Internal | External Total
Marks Marks Marks Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C
2AEEE420 Microprocessor And Microcontroller 0 0 3 |15
Laboratory
. 24EEEA419 - Microprocessor and Syllabus Version
Pre-requisite .
Microcontroller 1.0

Course Objectives

1. To write, debug, and execute assembly language programs for the 8085
microprocessor to perform basic arithmetic operations.

2. To design and interface external peripherals with the 8085 microprocessor.

3. To program and utilize the 1/0 ports and serial communication capabilities of the
8085 microprocessor.

4. To demonstrate proficiency in programming the 8051 microcontroller using basic
instructions.

5. To interface the 8051 microcontroller with A/D and D/A converters, DC and AC
motors.

Course Qutcomes

1. Ability to understand and apply computing platform and software
for engineering problems.

Ability to programming logics for code conversion.

Ability to acquire knowledge on A/D and D/A.

Ability to understand basics of serial communication.

Ability to understand and impart knowledge in DC and AC motor interfacing.

okl wnbN

List of Experiments

Simple arithmetic operations: addition / subtraction / multiplication / division.
Programming with control instructions:
Ascending / Descending order, Maximum / Minimum of numbers.
Programs using Rotate instructions.
Hex / ASCII / BCD code conversions.
Interface Experiments: with 8085
A/D Interfacing. & D/A Interfacing.
Traffic light controller.
I/O Port / Serial communication
Programming Practices with Simulators/Emulators/open source
Read a key ,interface display
Demonstration of basic instructions with 8051 Micro controller execution, including:
a. Conditional jumps & looping b. Calling subroutines.
Programming I/O Port and timer of 8051
a. Study on interface with A/D & D/A
b. Study on interface with DC & AC motors
10. Application hardware development using embedded processors.

ONoOk W N

©

Total: 45
Evaluation Scheme
. Record Practical Viva — End Course Total Marks
Observation Note Model Voce Semester Internal External Total
Note Marks Mark Exam Marks Practical Marks Marks Marks
arks Marks Marks
10 15 15 10 50 50 50 100




/ﬁm

PR % DHANALAKSHMI SRINIVASAN "5
& ¥ & UNIVERSITY

DHq

Mms\ / Tiruchirappalli, Tamil Nadu - 621 112.

Course Code Course Name L T P C

24EEE421 Power System Simulation Laboratory 0 0 3 |15

Syllabus Version
1.0

Pre-requisite 24EEEA414 - Power System Analysis

Course Objectives

1. To study and analyze power electronic converters used in renewable energy
systems.

2. To conduct performance testing on solar and wind energy systems.

3. To design and test basic power electronic circuits for power control.

4. To simulate and evaluate renewable energy integration using MATLAB/Simulink or
equivalent.

5. To understand the operation, protection, and energy management in renewable
power systems.

Course Outcomes

1. Demonstrate characteristics of power electronic devices and converters used in
renewable systems.

2. Analyze the operation of solar PV and wind energy systems through experimental
testing.

3. Implement and test power conversion circuits for renewable energy applications.

4. Simulate grid-connected and off-grid renewable systems using modern software
tools.

5. Understand and apply energy storage and protection schemes in renewable power
systems.

List of Experiments

Power system Analysis
Formation of Y Bus Matrix.

Formation of Z Bus Matrix.

Load Flow Analysis by Gauss-Seidel Method.

Load Flow Analysis by Newton-Raphson Method.

Fault Analysis

Computation of Transmission Line Parameters

Modeling of Transmission Line.

Load Frequency Control of Single Area System.

Load Frequency Control of Two Area System.

10 Transient Stability Analysis of Multi Machine Power System
11. Small Signal Stability Analysis of Single Machine Infinite Bus System
12. Economic Dispatch in Power System

©oOoNoO O~ WNPRE

Total: 45
Evaluation Scheme
Record Practical | Viva- End Course Total Marks
Observation Note Model Voce Semester
Note Marks Exam Marks Practical Internal | External Total
Marks Marks Marks Marks | Marks Marks
10 15 15 10 50 50 50 100
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Course Code Course Name L T P |C

24EEE422 Internship 0 0 4 | 2

Prerequisite NIL Syllabus Version
1.0

Course Objectives

To expose the students to industry environment and to take up on-site assignments
as trainees or interns

Course Outcomes

* Have an exposure to industrial practices and to work in teams

* Communicate effectively

* Understand the impact of engineering solutions in a global, economic,
environmental and societal context

* Develop the ability to engage in research and to involve in life-long learning

e Comprehend contemporary issues

* Engage in establishing his/her digital footprint

Content

* Work at an industry site.
* Supervised by an expert at the industry.
Evaluation Method:

Internship Report, Presentation and Project Review
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Course Code Course Name L T P C

24EEE423 Protection and Switch Gear 3 0 0 3

Pre-requisite 24EEE404 - Generation, Transmission and Syllabus Version
q Distribution of Electric Power 1.0

Course Objectives

1. Understand the foundational principles of power system protection.

2. Explore the operating principles, torque equations, and R-X characteristic diagrams
of electromagnetic relays.

3. Acquire knowledge of instrument transformers (CTs and PTs) and their roles in
protection schemes.

4. Examine static relay design and the evolution to numerical (microprocessor/digital)
protection.

5. Study the physics of arc interruption and circuit breaker behavior, covering AC and
DC arcs.

Course Outcomes

1. Analyse protection scheme fundamentals, calculate and interpret fault currents.

2. Explain and differentiate electromagnetic relay functions, derive and apply torque
equations.

3. Design and evaluate protection schemes using CTs and PTs, and select appropriate
protection.

4. Implement static and numerical protection schemes.

5. Assess circuit breaker performance and explain arcing phenomena.

Unit 1 \ Protection Schemes 9

Principles and need for protective schemes — nature and causes of faults — types of faults
— Methods of Grounding - Zones of protection and essential qualities of protection —
Protection scheme. Suggested Reading Topic: Symmetrical Faults on three phase
systems.

Unit 2 | Electromagnetic Relays 9

Operating principles of relays - the Universal relay — Torque equation — R-X diagram —
Electromagnetic Relays — Over current, Directional, Distance, Differential, Negative
sequence and Under frequency relays. Suggested Reading Topic: Block diagram and
working of Microprocessor based Over Current Relay.

Unit 3 | Apparatus Protection |9

Current transformers and Potential transformers and their applications in protection
schemes - Protection of transformer, generator, motor, bus bars and transmission line.
Suggested Reading Topic: Stator Inter Turn Protection.

Unit 4 ‘ Static Relays and Numerical Protection 9

Static relays — Phase, Amplitude Comparators — Synthesis of various relays using Static
comparators — Block diagram of Numerical relays — Over current protection, transformer
differential protection, distant protection of transmission lines.

Unit5 [ Circuit Breakers |9

Physics of arcing phenomenon and arc interruption - DC and AC circuit breaking — re-
striking voltage and recovery voltage - rate of rise of recovery voltage - resistance
switching - current chopping - interruption of capacitive current - Types of circuit
breakers — Air blast, Air break, oil, SFs, MCB’s, MCCB’s and vacuum circuit breakers —
comparison of different circuit breakers — Rating and selection of Circuit breakers.
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\ Total Lecture Hours \ 45

Text Books

1. Sunil S.Rao, ‘Switchgear and Protection’, Khanna Publishers, New Delhi, 2008.

2. B.Rabindranath and N.Chander, ‘Power System Protection and Switchgear’, New Age
International (P) Ltd., First Edition 2011.

3. Arun Ingole, ‘Switch Gear and Protection’ Pearson Education, 2017.

Reference Books

1. BadriRam ,B.H. Vishwakarma, ‘Power System Protection and Switchgear’, New Age
InternationalPvt Ltd Publishers, Second Edition 2011.

2. Y.G.Paithankar and S.R.Bhide, ‘Fundamentals of power system protection’, Second
Edition,Prentice Hall of India Pvt. Ltd., New Delhi, 2010.

3. C.L.Wadhwa, ‘Electrical Power Systems’, 6th Edition, New Age International (P) Ltd.,
2010.

4. RavindraP.Singh, ‘Switchgear and Power System Protection’, PHI Learning Private
Ltd.,NewDelhi, 2009.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment ) Semester
Marks Seminar land Il Exam Exam Internal External Total
Marks Marks Marks Marks Marks Marks
Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C
24EEE424 Mini Project 0 0 4 |2
Prerequisite NIL Syllabus Version

1.0

Course Objectives

1.
2.

To develop skills to formulate a technical project.

To estimate the ability of the student in transforming the theoretical knowledge
studied so far into a working model of a Electronics/ Communication/ VLSI
system.

To teach use of new tools, algorithms and techniques required to carry out the
projects.

To give guidance on the various procedures for validation of the product and
analyze the cost effectiveness.

For enabling the students to gain experience in organization and implementation of
a small project and thus acquire the necessary confidence to carry out main
project in the final year.

Course Outcomes

1. Formulate a real-world problem, identify the requirement and develop the design
solutions.

2. Express the technical ideas, strategies and methodologies.

3. Utilize the new tools, algorithms, techniques that contribute to obtain the solution
of the project.

4. Testand validate through conformance of the developed prototype
and analysis the cost effectiveness.

5. Prepare report and present the oral demonstrations.

Eligibility Criteria

1. The students in a group of 3 to 4 works on a topic approved by the head of the
department under the guidance of a faculty member and prepares a
comprehensive project report after completing the work to the satisfaction of the
supetrvisor.

2. The progress of the project is evaluated based on a minimum of three reviews.
The review committee may be constituted by the Head of the Department.

3. A project report is required at the end of the semester. The project work is

evaluated based on oral presentation and the project report jointly by external and
internal examiners constituted by the Head of the Department.

Total Periods | 30
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Course Code Course Name L T P C

24EEE425 Project work 0 0 |24 12

Prerequisite NIL Syllabus Version
1.0

Course Objectives

The course aims to:

¢ Identify and define a relevant engineering problem through literature survey and
need analysis.

¢ Analyze existing methodologies and technologies related to the selected project
topic and identify research gaps.

¢ Design and plan an appropriate methodology or system architecture to address the
identified problem.

o Implement, experiment, simulate, or develop the proposed solution using suitable
tools and techniques.

e Evaluate and validate the performance of the developed system under defined
constraints and present the findings effectively.

Course Outcomes

Upon completion of the course, the student should be able to:

CO1: Demonstrate understanding of the chosen problem domain through effective
literature review and problem formulation.

CO2: Analyze and interpret experimental or simulation results to draw meaningful
conclusions.

CO3: Design and develop a functional system, model, or prototype addressing the
identified problem.

CO4: Apply modern engineering tools and multidisciplinary knowledge in
implementing the project solution.

CO5: Communicate and defend the project outcomes effectively through a written
report and viva-voce examination.

Syllabus Content

¢ Identification of an engineering problem relevant to the discipline or multidisciplinary

domain

e Comprehensive literature survey using journals, conference papers, patents,

standards, and technical reports

Identification of research gaps and justification of the selected problem
Formulation of project objectives and scope

Development of detailed methodology / system architecture / block diagram
Selection of tools, software, hardware, and resources

system
Data analysis and performance evaluation
e Documentation and preparation of technical report

Design, simulation, experimentation, implementation, and validation of the proposed
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Course Code Course Name L T P C

24EEE501 Special Electrical Machines 3 0 0 3

Pre-requisite 24EEEA401 - Electrical Machinery | & Syllabus Version
24EEEA407 - Electrical Machinery I 1.0

Course Objectives

1. To understand the principles of operation and characteristics of stepper motors.

2. To understand the construction, principle of operation, control and performance of
switched reluctance motors.

3. Tounderstand the construction, principle of operation, control and performance
of permanent magnet brushless D.C. motors.

4. To understand the construction, principle of operation and performance of
permanent magnet synchronous motors.

5. To understand the construction, principle of operation and performance of other special
Machines.

Course Qutcomes

1. Describe the operational features of stepping motor.

2. Know the control strategy of switched reluctance motor.

3. Understand the features of synchronous reluctance motor.
4
5

Explain the operational features of PMBLDC.
Understand the operational features of Permanent magnet synchronous machine.

Unit1 | Stepper Motors | 9

Constructional Features-principle of operation types and torque equations-modes of
excitation, characteristics, driver circuits, and microprocessor control of stepper motors,
concept of lead angle, applications.

Unit 2 \ Switched Reluctance Motors ] 9

Constructional feature — principle of operation — torque production —Power converters and
their controllers — methods of rotor position sensing sensor less operation-characteristics-
closed loop control applications.

Unit 3 | Synchronous Reluctance Motors e

Constructional feature -Axial and Radial flux motor- operating principles-voltage and torque
equation — Phasor diagram --performance characteristics -applications.

Unit 4 \ Permanent Magnet Brushless DC Motors ] 9

Construction - Principle of operation — Mechanical and Electronic commutations — Square
wave and sine wave PMBLDC motors — Types of PMBLDC motor — Control of PMBLDC
motor — Microprocessor based control — Applications.

Unit 5 ‘ Permanent Magnet Synchronous Motors ’ 9

Construction - Principle of operation — EMF and torque equations — Phasor diagram —
Vector Control — Self-control — Sensorless control — Microprocessor based control -
Applications.

Total Lecture Hours ] 45

Text Books

1. E.G.Janardanan, Special Electrical Machines, PHI, 2014.

2. J.Gnanavadivel, Dr.S.Muralidharan,. J.Karthikeyan, Principles of Special Electrical
Machines, Anuradha Publications.

3. K. Venkataratnam, Special Electrical Machines, CRC Press, 2008.
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Reference Books

1. D. P. Kothari And I. J. Nagrath, Electric Machines, Tata McGraw Hill Education Pvt.

Ltd., New
Delhi, 4thEdition, 2010.

Theodore Wildi, Electrical Machines Drives, Pearson Education, 2013.
R. Krishnan, ‘Permanent Magnet and Brushless DC Motors Drives’, CRC Press, New York,

2010

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L| T|P|C
24EEE502 Condition Monitoring of Electrical Equipment 3/ 0|01 3
Syllabus

24EEEA401 - Electrical Machinery | &

24EEE407 - Electrical Machinery I Version

1.0

Pre-requisite

Course Objectives

1. To understand the importance of maintenance and its role in improving the reliability and
life of electrical equipment.

2. To familiarize with different maintenance strategies such as breakdown, planned,
preventive, and condition-based maintenance.

3. To learn diagnostic techniques for power transformers and rotating machines including
thermal, acoustic, chemical, and vibration-based methods.

4. To explore insulation assessment tools, degradation mechanisms, and partial discharge
measurements.

5. To gain exposure to modern condition monitoring tools like thermography, gas analysis,
and online/offline monitoring techniques..

Course Outcomes

1. Explain the necessity of maintenance and compare various maintenance strategies for
electrical equipment.

2. Apply condition-based monitoring techniques to assess the health of transformers.

3. Apply condition-based monitoring techniques to assess the health of motors, and
alternators.

4. Employ advanced diagnostic tools such as thermography, partial discharge testing, and
gas analysis for fault detection.

5. Monitor and interpret vibration and thermal parameters for assessing performance
degradation in rotating electrical machines.

Unit 1 ‘ Maintenance and Condition Monitoring 9

Importance and necessity of maintenance, different maintenance strategies like Breakdown
maintenance, planned maintenance and condition-based maintenance. Planned and
preventive maintenance of transformer, induction motor and alternators. Insulation stressing
factors, insulation deterioration, polarization index, dielectric absorption ratio. Insulation
ageing mechanisms, Insulation failure modes, Definition of terms, Concept of condition
monitoring of electrical equipment’s. Overview of Advanced tools and techniques of condition
monitoring, Condition monitoring by thermography.

Unit 2 \ Transformer Diagnostics Technique \ 9

Introduction, Transformer failure pattern and failure analysis, Aging of electrical Power
infrastructure, Diagnostic method, Transformer oil paper insulation system, Remaining life
analysis, Gas Evolution in a Transformer, Partial Discharge measurements, PD Measuring
circuits, calibration, signature analysis, Indirect electrical measurement, UHF sensor and HF
CT, Measurement of PD under DC, Acoustic Technique, Evolution, Principle, OLTC and
Bushing diagnostics, Accessories, Life Assessment and Refurbishment.

Unit3 | Monitoring of Rotating Electrical Machines | 9

Need for monitoring, Construction, operation and failure modes of electrical machines,
Structure of electrical machines and their types, Machine specification and failure modes,
Failure sequence and effect on monitoring, Typical root causes and failure modes, General,
Root causes, Failure modes.

Unit 4 Temperature & Chemical monitoring 9
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Instrumentation requirement for Temperature measurement, Local temperature
measurement, Hot- spot measurement and thermal images, Bulk measurement. Insulation
degradation, Factors that affect detection, Insulation degradation detection, Particulate
detection: core monitors, Particulate detection: chemical analysis, Gas analysis off-line, Gas
analysis on-line, Lubrication oil and bearing degradation.

Unit 5 \ Vibration monitoring \ 9

Instrument required for Vibration measurement, Condition monitoring of rotating elements,
Bearing response, Rolling element bearings, bearing geography, Bearing Monitoring
techniques, Overall level monitoring, Frequency spectrum monitoring.

\ Total Lecture Hours \ 45

Text Books

1. Hamid A Toliyat, Subhasis Nandi, Seungdeog Choi, HomayounMeshgin-Kelk, *
Electric Machines: Modeling, Condition Monitoring and Fault Diagnostics, CRC Press

2. Chakravorti Sivaji, DeyDebangshu, Chatterjee Biswendu, “Recent Trends in the Condition
3. Monitoring of Transformers- Theory, Implementation and Analysis” Springer, 2013.

Reference Books

1. W. H. Tang and Q. H. Wu, “Condition Monitoring and Assessment of Power
Transformers Using computation Intelligence”, Springer, London 2010.

2. Peter Tavner, Li Ran, Jim Penmanand Howard Sedding, “Condition Monitoring of
Rotating Electrical Machines”, Published by The Institution of Engineering and
Technology, London, United Kingdom, 2008.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C

24EEE503 Analysis of Electrical Machines 3 0 0 3

Pre-requisite 24EEEA401 - Electrical Machinery | & Syllabus Version
9 24EEEA407 - Electrical Machinery Il 1.0

Course Objectives

1. To provide knowledge about the fundamentals of magnetic circuits, energy, force
and torque of multi-excited systems.

2. To analyze the steady state and dynamic state operation of DC machine

To provide the knowledge of theory of transformation of 3¢ variables to 2¢ variables.

4. To analyze the steady state and dynamic state operation of three-phase
induction machines.

w

5. To analyze the steady state and dynamic state operation of three-phase synchronous
machines.

Course Qutcomes

1. Ability to understand the various electrical parameters in mathematical form.

2.  Ability to understand the different types of reference frame theories and
transformation relationships.

3. Ability to find the electrical machine equivalent circuit parameters and modelling of
electrical machines.

4. Ability to analyze the steady state and dynamic state operation of three-phase
induction machines.

5. Ability to analyze the steady state and dynamic state operation of three-phase
synchronous machines.

Unit 1 ‘ Principles Of Electromagnetic Energy Conversion \ 9

Magnetic circuits, permanent magnet, stored magnetic energy, co-energy — force and torque
in singly and doubly excited systems — Machine windings and air gap MMF- winding
inductances and voltage equations.

Unit 2 ‘ Analysis of DC Machines \ 9

Elementary DC machine and analysis of steady state operation — Voltage and torque
equations— dynamic characteristics of permanent magnet and shunt DC motors — Time
domain block diagrams — solution of dynamic characteristic by Laplace transformation — digital
computer simulation of permanent magnet and shunt D.C. machines.

Unit 3 | Reference Frame Theory |9

Historical background — phase transformation and Commutator transformation -
transformation of variables from stationary to arbitrary reference frame — variables observed
from several frames of reference.

Unit 4 \ Analysis of Induction Machines \ 9

Three phase induction machine, equivalent circuit and analysis of steady state operation —
free acceleration characteristics — voltage and torgue equations in machine variables and
arbitrary reference frame variables — analysis of dynamic performance for load torque
variations — digital computer simulation.

Unit 5 \ Analysis of Synchronous Machines \ 9

Three phase synchronous machine and analysis of steady state operation — voltage and
torque equations in machine variables and rotor reference frame variables (Park’s
equations) — analysis of dynamic performance for load torque variations — Generalized
theory of rotating electrical machine and Krons primitive machine.

Total Lecture Hours | 45
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Text Books

1. P SBimbhra, “Generalized Theory of Electrical Machines”, Khanna Publishers, 2008

2. R. Krishnan, Electric Motor & Drives: Modeling, Analysis and Control, New Delhi,
Prentice Hall of India, 2001.

Reference Books

1. Paul C.Krause, Oleg Wasyzczuk, Scott S, Sudhoff, “Analysis of Electric Machinery and
Drive Systems”, John Wiley, Second Edition, 2010.

2. AE, Fitzgerald, Charles Kingsley, Jr, and Stephan D, Umanx, “ Electric Machinery”, Tata

McGraw Hill, 5th Edition, 1992.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T|P|C

24EEE504 Design of Electrical Apparatus 3 0|03

Pre-requisite 24EEE401-Electrical Machinery | & Syllabus Version
9 24EEE402-Engineering Electromagnetics 1.0

Course Objectives

1. To impart knowledge on the fundamental principles and considerations in electrical
machine design, including magnetic circuits and armature windings.

2. Toenable students to design key components of electrical machines such as transformers,
DC machines, induction motors, and synchronous machines.

3. To teach students how to apply analytical and computational techniques in the design
process using suitable design equations and software tools.

4. To develop an understanding of thermal considerations, leakage flux, and material
selection in electrical machine construction.

5. To prepare students for real-world electrical engineering applications, emphasizing
optimal design with performance and efficiency in mind.

Course Outcomes

1. Explain the basic design principles and considerations for electrical machines, including
magnetic circuits, armature design, and winding techniques.

2. Design the main components of transformers including core, yoke, windings, and cooling
systems, and estimate parameters like no-load current and temperature rise.

3. Calculate output equations and perform complete dimensional design for DC machines,
including armature, commutator, brushes, and field systems.

4. Analyze and design induction motors, covering rotor types, leakage reactance,
magnetizing current, and operating characteristics using tools such as circle diagrams.

5. Develop complete designs for synchronous machines, including salient pole rotors, field
windings, and damper windings, and evaluate key parameters such as short circuit ratio
and air-gap length.

Unit 1 \ Design of Field system and Armature 9

Major considerations in Electrical Machine Design — Materials for Electrical apparatus — Design
of Magnetic circuits — Magnetizing current — Flux leakage — Leakage in Armature. Design of
lap winding and wave winding.

Unit 2 \ Design of Transformers 9

Construction - KVA output for single and three phase transformers — Overall dimensions —
design of yoke, core and winding for core and shell type transformers — Estimation of No-load
current — Temperature rise in Transformers — Design of Tank and cooling tubes of
Transformers. Computer program: Complete Design of single-phase core transformer.

Unit 3 | Design of Dc machines [ 9

Construction - Output Equations — Main Dimensions — Choice of specific loadings — Selection
of number of poles — Design of Armature — Design of commutator and brushes — design of field
Computer program: Design of Armature main dimension.

Unit 4 \ Design of Induction Motor ’ 9

Construction - Output equation of Induction motor — Main dimensions — choice of specific
loadings — Design of squirrel cage rotor and wound rotor —Magnetic leakage calculations —
Operating characteristics: Magnetizing current - Short circuit current — Circle diagram -
Computer program: Design of slip-ring rotor.

Unit 5 Design of Synchronous Machines 9

99




““\‘ﬁ RiNg

&
s 4
s
-
@

&=

% \
&
3

7o

w
3 z
2
\)
‘lf.ry“s\“*

DHANALAKSHMI SRINIVASAN
UNIVERSITY

Tiruchirappalli, Tamil Nadu - 621 112.

o
t‘?}
o

XD

Output equations — choice of specific loadings — Design of salient pole machines — Short circuit
ratio — Armature design — Estimation of air gap length — Design of rotor —Design of damper
winding — Determination of full load field MMF — Design of field winding — Design of turbo
alternators Computer program: Design of Stator main dimensions-Brushless DC Machine.

Total Lecture Hours 45

Text Books

1. Sawhney, A.K., ‘A Course in Electrical Machine Design’, Dhanpat Rai & Sons, New Delhi,
Fifth Edition, 1984.

2. MYV Deshpande ‘Design and Testing of Electrical Machines’ PHI learning Pvt Lt, 2011.

3. Sen, S.K., ‘Principles of Electrical Machine Designs with Computer Programmes’, Oxford
and IBH Publishing Co. Pvt. Ltd., New Delhi, Second Edition, 2009.

Reference Books

1. A. Shanmugasundaram, G. Gangadharan, R. Palani ‘Electrical Machine Design Data
Book’, New Age International Pvt. Ltd., Reprint 2007.

2. ‘Electrical Machine Design’, Balbir Singh, Vikas Publishing House Private Limited, 1981.

V Rajini, V.S Nagarajan, ‘Electrical Machine Design’, Pearson, 2017.

4. K.M.Vishnumurthy ‘Computer aided design of electrical machines’ B S Publications,,2008.

w

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T|P|C

24EEE505 Power Electronics for Renewable Energy Systems 3 0| 0] 3

Syllabus Version
1.0

Pre-requisite 24EEEA413 - Power Electronics

Course Objectives

1. To provide knowledge about the stand alone and grid connected renewable energy
systems.

2. To equip with required skills to derive the criteria for the design of power converters
for renewable energy applications.

3. To analyze and comprehend the various operating modes of wind electrical generators
and solar energy systems.

4. To design different power converters namely AC to DC, DC to DC and AC to AC
converters for renewable energy systems.

5. To develop maximum power point tracking algorithms.

Course Outcomes

1. Explain the operating principles and characteristics of renewable energy sources
for sustainable energy conversion

2. Understand the power quality issues and mitigation techniques used in grid
connected systems for ensuring the quality of power

3. Choose the proper power converters and inverters for harmonic reduction in
solar photovoltaic systems.

4. Analyse the control and protection of hybrid renewable energy systems for stable
operation of power systems.

5. Develop the acceptable scheme for extracting maximum power from solar photovoltaic
module using maximum power point tracking algorithms.

Unit 1 \Introduction ’ 9

Environmental aspects of electric energy conversion: impacts of renewable energy generation
on environment (cost-GHG Emission) - Qualitative study of different renewable energy
resources: Solar, wind, ocean, Biomass, Fuel cell, Hydrogen energy systems and hybrid
renewable energy systems.

Unit 2 \ Electrical Machines For Renewable Energy Conversion ’ 9

Review of reference theory fundamentals-principle of operation and analysis; IG PMSG,
SCIG and DFIG.

Unit3 | Power Converters | 9

Solar: Block diagram of solar photo voltaic system -Principle of operation: line commutated
converters (inversion-mode) - Boost and buck-boost converters- selection of inverter, battery
sizing, array sizing

Wind: three phase AC voltage controllers- AC-DC-AC converters: uncontrolled rectifiers, PWM
Inverters, Grid Interactive Inverters-matrix converters.

Unit4 | Analysis Of Wind And PV Systems | 9

Standalone operation of fixed and variable speed wind energy conversion systems and solar
system-Grid connection Issues -Grid integrated PMSG and SCIG Based WECS-Grid
Integrated solar system

Unit 5 \ Hybrid Renewable Energy Systems \ 9

Need for Hybrid Systems- Range and type of Hybrid systems- Case studies of Wind-
PV- Maximum Power Point Tracking (MPPT).
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Total Lecture Hours | 45

Text Books

1. Mukund R Patel, “Wind and Solar Power Systems”, CRC Press, 1stEdition, 1999.
2. ArindamGhosh, Gerard Ledwich, “Power Quality Enhancement Using Custom Power
Devices”, Springer, 1St Edition, 2002.

Reference Books

education, 2018

Power Systems Quality”, TATA McGraw Hill, 2ndEdition, 2010.

SN Bhadra, D. Kastha, S. Banerjee, “wind electrical systems”, OXFORD higher

Roger C Dugan, Mark E Mc. Granaghan, Surya Santosoh and H. Wayne Beaty, “Electrical

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T|P|C

24EEES06 Multilevel Power Converters 3 0|0 3

Pre-requisite 24EEE413-Power Electronics & Syllabus Version
9 24EEE403 Semiconductor Devices and Circuits 1.0

Course Objectives

1. To understand the fundamental operation of single-phase and three-phase inverters,
including modulation techniques and control strategies.

2. To learn the mathematical modeling and closed-loop control techniques of grid-
connected inverters.

3. Tointroduce the concept and types of multilevel converters and their significance in
high-power applications.

4. To familiarize with the structure and working of Modular Multilevel Converters
(MMC), including half-bridge and full-bridge modules.

5. To develop knowledge of control strategies for MMCs used in grid-connected
applications and High Voltage Direct Current (HVDC) systems.

Course Outcomes

1. Describe the operation and control of single-phase and three-phase inverters including
space vector modulation.
2. Develop models and implement control strategies for three-phase grid-connected

inverters.

3. Analyze different multilevel converter topologies and their advantages in power conversion
applications.

4. Explain the operation of modular multilevel converters and methods for circulating current
control.

5. Apply advanced control strategies for grid integration and HVDC applications using
modular multilevel converters.

Unit 1 \ Basics of Inverters ] 9

Principles of operation of single-phase and three-phase DC-AC inverters, Space phasor and
alpha- beta reference frame, Space vector modulation for three-phase inverters, Current
control mode of inverters.

Unit 2 \ Modeling and Control of Grid-Connected Inverter ’ 9
Modeling of  three-phase  grid-connectedinverters, Closed-loop control of three-
phase inverters.

Unit3 | Multilevel Converters | 9

Basics of multilevel converters, Various multilevel converter topologies.

Unit 4 \ModularMuItiIeveIConverters ] 9

Basics of cascaded half-bridge and full-bridge modules, multilevel converter, Circulating
current control.

Unit 5 \ Control of Grid-Connected Modular Multilevel Converters ! 9

Control of grid-connected modular multilevel converter, Control of the MMC for High-Voltage
DC (HVDC) transmission.

Total Lecture Hours ‘ 45

Text Books

1. Grandi, Gabriele, Ruderman, Alex, Multilevel Converters: Analysis, Modulation,
Topologies, and Applications, MDPI - Multidisciplinary Digital Publishing, 2019.
2. Apparao Dekka, Bin Wu, Sixing Du, Navid Zargari, Modular Multilevel Converters:
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Analysis, Control, and Applications , IEEE Press Series on Power and Energy
Systems Hardcover, 2018.

Reference Books

1.

Paul C.Krause, Oleg Wasyzczuk, Scott S, Sudhoff, “Analysis of Electric Machinery and
Drive Systems”, John Wiley, Second Edition, 2010.

A.E, Fitzgerald, Charles Kingsley, Jr, and Stephan D, Umanx, “ Electric Machinery”, Tata
McGraw Hill, 5th Edition, 1992.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment Seminar | 1and Il | Exam Semester
Marks € |ka K K Exam Internal | External Total
Marks Marks Marks Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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24EEE507 Embedded System and IOT 3 0| 0|3
L 24EEE419-Microprocessor and Syllabus Version
Pre-requisite '
Microcontroller 1.0

Course Objectives

1. To familiarize the basic design concept of embedded system design, I0T
architecture and working principles.

2. To introduce emerging technological options, platforms, functions of Internet of
Things.

3. To familiarize the concept of IoT and arduino programming.

4. To understand the technical aspect of IoT and Machine to Machine and to learn the
platform designing methodology.

5. To understand the concept in details of application development.

Course Outcomes

1. Understand the basics of introduction to Embedded System and IOT.
2. Caorrelate the architecture and Programming of ARM Microcontroller.
3. Understand the concept of Arduino programming.

4. Understand the concept of IOT communication and open platforms.
5. Explore the applications development of IOT.

Unit 1 \ Introduction to Embedded System and 10T \ 9

Introduction — Architecture of Embedded system — Embedded systems development
process - Architecture of Internet of Things - Applications of Embedded System and IoT -
Design Methodology for IoT products.

Unit 2 ‘ ARM Microcontroller ‘ 9

Architecture — Instruction set - Programming ports — Timers — Counters — Interrupts - Serial
Communication - Introduction ARM mBed Platform.

Unit 3 | 10T and ARDUINO Programming | 9

Introduction to the Concept of I0T Devices — IoT Devices Versus Computers — 0T
Configurations — Basic Components — Introduction to Arduino — Types of Arduino— Arduino
Toolchain — Arduino Programming Structure — Sketches — Pins — Input/Output From Pins
Using Sketches — Introduction to Arduino Shields — Integration of Sensors and Actuators
with Arduino.

Unit4 | IOT Communication and Open Platforms R
l[oT Communication Models and APIs — loT Communication Protocols — Bluetooth — WiFi —
ZigBee

— GPS — GSM modules — Open Platform (like Raspberry Pi) — Architecture — Programming

Interfacing — Accessing GPIO Pins — Sending and Receiving Signals Using GPIO Pins —
Connecting to the Cloud.

Unit 5 \Applications Development \ 9

Complete Design of Embedded Systems — Development of lIoT Applications — Home
Automation —Smart Agriculture — Smart Cities — Smart Health care.

Total Lecture Hours 45
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Text Books

1. K.\V.K.K.Prasad ,"Embedded Real Time Systems: Concepts, Design and Programming,
Dream tech Publication.2024 .

2. McEwen, Adrian, Hakim, Cassimally, "Designing the Internet of Things ”,Wiley
Publicatios, 2023.

3. Robert Barton, Patrick Grossetete, David Hanes, Jerome Henry, Gonzalo

Salgueiro, “loT
Fundamentals: Networking Technologies, Protocols, and Use Cases for the
Internet of Things”, CISCO Press, 2017.

Reference Books

1.
2.

Michael J. Pont, “Embedded C”, Pearson Education, 2007.

Wayne Wolf, “Computers as Components: Principles of Embedded Computer System
Design”, Elsevier, 2006.

Andrew N Sloss, D. Symes, C. Wright, “Arm System Developer's Guide”, Morgan
Kauffman/ Elsevier, 2006.

Arshdeep Bahga, Vijay Madisetti, “Internet of Things — A hands-on approach”,
Universities Press, 2015.

Evaluation Scheme

) CAT End Course Total Marks
) Technical | land | Model
Assignment Semi " Exam Semester
Marks 'amllsar Mark ank Exam Internal | External Total
arks ar arks Marks Marks Marks Marks
[
10 5 20 15 50 50 50 100

106



/ﬁm

% DHANALAKSHMI SRINIVASAN 75

QD U NIVERSITY
tauf,.m“-,. / Tiruchirappalli, Tamil Nadu - 621 112.

DHq

Course Code Course Name L T P C
24EEE508 VLSI System Design 3 0 0 3
- 24EEE403 Semiconductor Devices and Syllabus Version
Pre-requisite N
Circuits 1.0

Course Objectives

1. Tointroduce the fundamentals of VLSI technology and its application in the design
of digital systems using CMOS technology.

2. To understand the design and analysis of CMOS logic gates, arithmetic circuits,
and memory systems.

3. To provide knowledge of physical design concepts including layout design, parasitic
elements, and the physical design flow.

4. To familiarize students with the basics of VLSI testing, scan chains, and FPGA
architecture for digital circuit implementation.

5. To develop the ability to apply VHDL/Verilog for modeling and synthesizing digital
circuits and implement designs on FPGA.

Course Outcomes

1. Explore the fundamentals of CMOS technology, the VLSI fabrication process, and
analyze the operation of NMOS and PMOS transistors in CMOS circuits

2. Design and analyze CMOS logic gates and digital subsystems, optimizing for
speed, power consumption, and logical effort.

3. Design CMOS layouts, apply design rule checking (DRC), and evaluate the impact
of parasitic elements on circuit performance.

4. Design and optimize arithmetic circuits and memory subsystems (e.g., SRAM,
DRAM) with an emphasis on low-power and high-performance operation.

5. Apply VLSI testing techniques, evaluate scan-based testing methods, and
implement digital designs on FPGA using HDL for functional verification.

Unit 1 | Introduction to VLSI Technology and CMOS Basics | 9

Introduction to VLSI technology, evolution of integrated circuits, Moore's law and scaling
trends, basic structure and operation of MOSFETs (NMOS and PMOS), CMOS inverter —
static and dynamic behavior, noise margins, and power dissipation, overview of VLSI
fabrication process — oxidation, photolithography, doping, etching, and metallization,
impact of scaling on performance, power, and area.

Unit 2 \ CMOS Logic Design and Logic Gates \ 8

CMOS logic gates: design of NOT, NAND, NOR, XOR gates, static CMOS logic — low
power and speed design considerations, dynamic CMOS logic — principles of charge
sharing, leakage, logical effort, and delay estimation in CMOS logic gates, design of digital
subsystems like multiplexers, decoders, priority encoders, and adders using CMOS logic.

Unit 3 | Layout Design and Physical Verification | 10

Stick diagrams and layout design for CMOS logic gates, design rules for layout,
introduction to design rule checking (DRC) and layout constraints, parasitic elements —
resistance and capacitance in interconnects, RC delay modeling and estimation, physical
design flow — floorplanning, placement, routing, and verification using EDA tools, layout vs
schematic (LVS) checking.

Unit4 | Arithmetic Circuits and Memory Design | 9

Design and implementation of ripple carry adder, carry-lookahead adder, carry select
adder, array multipliers, SRAM cell design, read/write operations, memory array
organization, low-power technigues in arithmetic circuits — voltage scaling, clock gating,
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power estimation in memory and arithmetic circuits, dynamic RAM (DRAM) design — cell
structure and refresh operation, sense amplifiers.

Unit5 | VLSI Testing and FPGA Basics | 9

VLSI testing fundamentals — fault models, stuck-at faults, bridging faults, scan-based
testing — introduction to scan chains and Built-In Self-Test (BIST), basic FPGA architecture
— CLBs (Configurable Logic Blocks), LUTs (Look-Up Tables), interconnects, FPGA design
flow — HDL modeling, synthesis, and implementation using tools like Xilinx Vivado, writing
testbenches in Verilog/VHDL for functional verification and simulation.

Total Hours ‘ 45

Text Books

1. Neil HWeste, Harris, A. Banerjee, CMOS VLSI Design, A circuits and System Perspective,
2015, 4th Edition, Pearson Education, Noida, India.

2. J. P. Uyemura, “Introduction to VLSI Circuits and Systems”, John Wiley and Sons,
2006.

Reference Books

1. Jan M. Rabey, Anantha Chandrakasan, and Borivoje Nikolic, “Digital Integrated
Circuits-A Design Perspective”, Second Edition, Prentice Hall/Pearson, 2003.

2. Sung-Mo Kang, Yusuf Leblechi, “CMOS Digital Integrated Circuits - Analysis and

Design”, Tata McGraw Hill Publishing Company Limited, Third Edition, 2003.

Basic VLSI Design” by Pucknell, Douglas A

VLSI Design" by K. Lal Kishore and V.S.V. Prabhakar.

Digital Integrated Circuits: A Design Perspective" by Jan M. Rabaey.

https://web.stanford.edu/class/cs230/

NoOok®

https://www.xilinx.com/

Evaluation Scheme

. Technical | CAT | Model End Course Total Marks
Assignment Seminar | land Il | Exam Semester
Marks Exam Internal | External | Total
Marks Marks | Marks Marks Marks Marks | Marks
10 5 20 15 50 50 50 100
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24EEE509 Digital Signal Processing 3 0|03
. 24MAT202 - Advanced Mathematics for Syllabus Version
Pre-requisite . .
Engineering 1.0

Course Objectives

1. To understand the fundamentals of discrete-time signals and systems and their
frequency-domain representations.

2. To analyze and compute Discrete Fourier Transform (DFT) and Fast Fourier
Transform (FFT) efficiently.

3. To design and implement digital FIR and IIR filters for signal processing
applications.

4. To familiarize students with DSP processor architectures and multirate signal
processing technigues.

Course Outcomes

1. Analyze discrete-time signals and systems in both time and frequency domains.

2. Apply DFT and FFT algorithms for spectral analysis of signals.

3. Design and implement FIR filters for real-world applications.

4. Evaluate the impact of finite precision effects and design IIR filter using different
techniques.

5. Explore different DSP processors and analyze multirate signal processing.

UNIT 1 ‘ DISCRETE-TIME SIGNALS AND SYSTEMS 9

Introduction to Digital Signal Processing — Basic elements, advantages. Discrete-Time
Signals — Classification, representation. Discrete-Time Systems — Classification, properties.
Convolution — Impulse response, convolution sum. Sampling Theorem — Nyquist rate,
aliasing.

DISCRETE FOURIER TRANSFORM AND FAST FOURIER

Unit2 | o ANSFORM 8

DTFT and DFT — Definition, basic properties. Circular and linear convolution — Computation
of linear convolution using DFT— Direct method, relation to DTFT. Fast Fourier Transform
(FFT) — Radix-2 DIT and DIF algorithms — Inverse DFT. Applications of DFT and FFT —
Spectral analysis, filtering.

Unit 3 | FIR FILTER DESIGN AND REALIZATION ‘ 10

Introduction to Digital Filters — Advantages over analog filters, classification (IIR & FIR). —
Properties, FIR Filter Design Techniques — Windowing methods (Rectangular, Hamming,
Hanning, Blackman, Kaiser). Frequency Sampling Method — Concept, design steps. FIR
Filter Realization — Direct form, transposed structures. Applications of FIR Filters — Audio
processing, biomedical signals.

Unit 4 ‘ 4 1IR FILTER DESIGN AND FINITE PRECISION EFFECTS ‘ 9

IIR Filter Design —Butterworth and Chebyshev approximation. Analog to Digital Filter
Conversion — Bilinear transformation, impulse invariant method. Comparison of IIR and
FIR Filters — Stability, phase response, implementation issues. Finite Precision Effects in
DSP - Fixed and floating point representation, quantization effects, round-off noise, limit
cycles.

Unit5 | DSP PROCESSORS AND MULTIRATE SIGNAL PROCESSING ‘ 9

LTI Discrete time systems — Difference equations — System function and impulse response — Block
diagram representation: Direct Form Structures — Convolution Sum — State Space Representation -
State equations.

Total Hours \ 45
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Text Book

1. Proakis, J. G., & Manolakis, D. G. — Digital Signal Processing: Principles, Algorithms,
and Applications, Pearson Education.
2. Oppenheim, A. V., & Schafer, R. W. — Discrete-Time Signal Processing, Pearson.

Reference Books

1. Salivahanan, S., Vallavaraj, A., & Gnanapriya, C. — Digital Signal Processing, McGraw

Hill.
2. Mitra, S. K. — Digital Signal Processing: A Computer-Based Approach, McGraw Hill.
3. Ifeachor, E. C., & Jervis, B. W. — Digital Signal Processing: A Practical Approach,
Pearson
4. NPTEL Course on Digital Signal Processing — https://nptel.ac.in/courses/117102060
5. MIT OpenCourseWare — DSP Fundamentals — https://ocw.mit.edu.

6. Texas Instruments DSP Learning Hub -
https://www.ti.com/processors/dsp/overview.html
Evaluation Scheme
: Technical | CAT | Model End Course Total Marks
Assignment Semi land 1l | E Semester
Marks '\e/lmllr(1ar I\/?nk anlin Exam Internal | External | Total
arks arks arks Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T|P|C

24EEE510 Low Power IC Design 3 0| 0| 3

- _ Syllabus Version
Pre-requisite 24EEE508 — VLS| System Design y “1 5 !

Course Objectives

1. Learn the principles of power dissipation and low-power design techniques.

2. Understand and apply power optimization strategies in low power IC design.

3. Understand the advanced techniques of low power CMOS digital and analog
circuits

4. Gain knowledge of low power design challenges in modern CMOS and emerging
technologies.

5. Develop and implement methods for power estimation and low-power synthesis in
digital systems.

Course Outcomes

1. Analyse discrete-time signals and systems in both time and frequency domains.
2. Apply DFT and FFT algorithms for spectral analysis of signals.

3. Design and implement FIR filters for real-world applications.

4. Evaluate the impact of finite precision effects and design IIR filter using different

techniques.
5. Explore different DSP processors and analyze multirate signal processing.
UNIT 1 | Power Dissipation in CMOS B

Hierarchy of Limits of Power — Sources of Power Consumption — Physics of Power
Dissipation in CMOS FET Devices — Basic Principle of Low Power Design.

UNIT 2 | Power Optimization B

Logic Level Power Optimization — Circuit Level Low Power Design — Gate Level Low Power
Design—-Architecture Level Low Power Design — VLSI Subsystem Design of Adders,
Multipliers, PLL, Low Power Design.

UNIT 3 | Design of Low Power CMOS Circuits |9

Computer Arithmetic Techniques for Low Power Systems — Reducing Power Consumption
in Combinational Logic, Sequential Logic, Memories — Low Power Clock — Advanced
Techniques — Special Techniques, Adiabatic Techniques — Physical Design, Floor
Planning, Placement and Routing.

UNIT4 ] Power Estimation \ 9

Power Estimation Techniques, Circuit Level, Gate Level, Architecture Level, Behavioral
Level, — Logic Power Estimation — Simulation Power Analysis —Probabilistic Power Analysis.

UNIT5 | Synthesis and Software Design For Low Power CMOS Circuits B

Synthesis for Low Power — Behavioral Level Transform —Algorithms for Low Power —
Software Design for Low Power.

Total Hours | 45

Text Books

1. Kaushik Roy and S.C.Prasad, “Low Power CMOS VLSI Circuit Design”,
Wiley, 2000.

2. J.B.Kulo and J.H Lou, “Low Voltage CMOS VLSI Circuits”, Wiley 1999.

3. James B.Kulo, Shih-Chia Lin, “Low Voltage SOI CMOS VLSI Devices and
Circuits”.
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Springer, 2009.
2. John Wiley and Sons, Inc. 2001
3. https://nptel.ac.in/courses/106105161

1. J.Rabaey, “Low Power Design Essentials (Integrated Circuits and Systems)”,

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal | External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T|P|C

24EEE511 Digital System Design 3 0|03

. - o Syllabus Version
Pre-requisite 24EEE412-Analog and Digital Circuits y ul 0 !

Course Objectives

1. Provide an understanding of Boolean algebra and logic functions.

Develop the knowledge of combinational and sequential logic circuit design.
Design and model the data path circuits for digital systems.

Establish a strong understanding of programmable logic.

Enable the student to design and model the logic circuits using Verilog HDL.

akrown

Course Qutcomes

1. Simplify and optimize the logic functions using and Boolean principles and K-map.
Design the various combinational logic circuits and data path circuits in HDL.

3. Design and implement the design aspects of sequential logic circuits using HDL.

4. Analyse types of memory and to Examine the basic architectures of programmable
logic devices and FPGA.

5. Explore the Hazards in digital logic circuits and applications of digital design.

Unit 1 ‘ Digital Logic \ 9

Review of Number Systems and Boolean Algebra, Boolean Functions, Canonical and
Standard Forms, Simplification of Boolean functions. Gate-Level Minimization: The Map
Method (K-map up to 4 variable), Product of Sums and Sum of Products Simplification,
NAND and NOR Implementation. Logic Families: Digital Logic Gates, TTL and CMOS logic
families.

Unit 2 \ Combinational Circuits \ 9

Design Procedure, Half Adder, Full Adder, Subtractor, Multiplexers (MUX) & Demultiplexers
(DEMUX): Concept & Design. Encoders & Decoders: Priority Encoder, 7-Segment Decoder,
N-bit Parallel Adder/ Subtractor, 4-Bit Magnitude comparator. Introduction to HDL: Data
types, Operators, Modules.

Unit 3 | Sequential Circuits | 9

Latches & Flip-Flops: SR, D, JK, T, Shift Registers: SISO, SIPO, PISO, PIPO , Counters:
Synchronous and Asynchronous, Design of Up/Down, Mod-N counters. Basic Finite State
Machines (FSM): Mealy & Moore models. Digital circuit design using Verilog HDL.

Unit4 | Memory, PLDs, and FPGA 9

Memory Types: Basic Working of RAM, ROM, Flash Memory, Programmable Logic Devices
(PLDs): PROM, PLA, PAL - Concept & Applications. Introduction to FPGA Architecture:
Basic blocks, Design flow, Applications. Implementation of digital circuits using FPGA -
Basic level.

Unit 5 \ Hazards and Applications 9

Clocking & Timing Issues: Setup time, Hold time, Metastability. Hazards & Glitches in digital
circuits: Types and Methods of elimination. Basics of Asynchronous Circuits: Concept, State
Reduction, Race Conditions. Real-world Applications of Digital Systems: Traffic Light
Controller, Simple ALU.

Total Lecture Hours 45
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Text Books

1. M. Morris Mano and Michael D. Ciletti, Digital Design: With an Introduction to the Verilog
HDL and System Verilog, 2018, 6th Edition, Pearson Pvt. Ltd.

2. Ming-Bo Lin, Digital Systems Design and Practice: Using Verilog HDL and
FPGAs, 2015, 2nd Edition, Create Space Independent Publishing Platform

Reference Books

1.

N

o0k w

Samir Palnitkar, Verilog HDL: A Guide to Digital Design and Synthesis, 2009, 2nd
edition, Prentice Hall of India Pvt. Ltd.
Stephen Brown and ZvonkoVranesic, Fundamentals of Digital Logic with Verilog

Design, 2013, 3rd Edition, McGraw-Hill Higher Education.

http://www.zybooks.com/catalog/digital-design/
http://ocw.mit.edu/courses/6-111-introductory-digital-systems-laboratory-spring-2006/

http://www.coursera.org/learn/digital-systems

http://onlinecourses.nptel.ac.in/noc21_ee39/preview

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal | External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T|P|C

24EEES12 System Verilog for Design and Verification 3 0| 0] 3

- _ Syllabus Version
Pre-requisite 24EEE508 — VLS| System Design y “1 A !

Course Objectives

1. Learn the basics and concepts of System Verilog

2. Understand combinational and sequential design using System Verilog.

3. Apply and realize the verification techniques and ensure the correctness of digital
designs.

4. Gain proficiency in creating and implementing test benches for verifying digital
designs using System Verilog's verification features.

5. Implement best practices for writing, debugging, and optimizing System Verilog code
for reliable and maintainable designs.

Course Outcomes

1. Understand System Verilog data types, procedural statements, and custom type
creation

2. Design combinational circuits using System Verilog

3. Design sequential circuits including registers, counters, and shift registers using
System Verilog.

4. Apply verification methodology to create test benches and verification plans for
digital designs.

5. Study and verify a complete designh models of ATM system using system verilog.

Unit 1 \ System Verilog basics and concepts \ 9

Review of Number Systems and Boolean Algebra, Boolean Functions, Canonical and
Standard Forms, Simplification of Boolean functions. Gate-Level Minimization: The Map
Method (K-map up to 4 variable), Product of Sums and Sum of Products Simplification,
NAND and NOR Implementation. Logic Families: Digital Logic Gates, TTL and CMOS logic
families.

Unit 2 | Combinational Design | 9

Role of always_ comb procedural block, Nested if else and priority logic, Parameter and its
use in design, conditional operator and use to infer the Mux logic, Decoders- Parameterized
decoder, Decoder using function, Priority Encoder.

Unit 3 | Sequential Design |9

International Latches using always-latch, PIPO register using always-flipflop, Asynchronous
Reset, Synchronous Reset, Up-Down Counter, Shift Register, Ring Counter, Johnson
Counter.

Unit 4 \ Verification Methodology \ 9

Verification Guidelines: Introduction, Verification Process, Verification Plan, Verification
Methodology Manual, Basic Test bench Functionality, Directed Testing, Methodology
Basics, Constrained-Random Stimulus, Functional Coverage, Test bench Components,

Layered Test
bench.
Unit 5 \ Complete design model using System Verilog- case study \ 9

System Verilog ATM Example, Data Abstraction, Interface Encapsulation, Design Top Level
Squat, Receivers and Transmitters, Test Bench for ATM.

Total Lecture Hours \ 45
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Text Books

1. System Verilog for Hardware Description,By Vaibbhav Taraate - 2020
2. System Verilog for Verification: A Guide to Learning the Testbench Language

Features, Hardcover, by Chris Spear,Greg Tumbush,14 February 2012.

3. System Verilog for Verification 3ed,Chris Spear,Published by Springer Verlag
Germany,2012.

Reference Books

1. System Verilog for Verification Part 1: Fundamentals, Kumar Khandagle, 2024.
2. Fundamentals of Verification and System Verilog, Surendra Rathod,2020
3. System Verilog for Design and Verification Training Course | Cadence.

4. https://onlinecourses.nptel.ac.in/noc25 eel80/preview.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal | External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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https://www.amazon.in/Chris-Spear/e/B001JRUAP8/ref=dp_byline_cont_book_1
https://www.amazon.in/Greg-Tumbush/e/B007U8MQSO/ref=dp_byline_cont_book_2
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Course Code Course Name L T P C
24EEE513 Power Plant Englr?eerlng for Electrical 3 0 0 3
Engineers
- . . Syllabus Version
Pre-requisite 24EEEA401- Electrical Machinery | y 10

Course Objectives

1. Understand the working principles and components of various conventional power
plants including coal, diesel, gas turbine, and nuclear.

2. Analyze different thermodynamic cycles (Rankine, Brayton, Otto, Diesel, etc.) used in
power generation.

3. Learn about renewable energy power systems including hydro, wind, solar,
geothermal, and biogas.

4. Evaluate the economic, environmental, and operational aspects of different power
plants.

5. Understand the layout, performance parameters, and safety considerations for
integrated and modern power generation systems.

Course Outcomes

1. Explain the working and components of coal-based thermal power plants and
analyze Rankine and binary cycles.

2. Compare and analyze diesel, gas turbine, and combined cycle power plants with
respect to cycles, components, and efficiency.

3. Describe the structure and functioning of different nuclear reactors and evaluate
safety and waste disposal measures.

4. lllustrate the working of renewable energy power plants such as hydro, wind, solar,
and fuel cell systems.

5. Assess energy, economic, and environmental impacts of power generation
technologies including tariff structures and pollution control technigues.

Unit 1 Coal Based Thermal Power Plants 9

Rankine cycle - improvisations, Layout of modern coal power plant, Super Critical Boilers,
FBC Boilers, Turbines, Condensers, Steam & Heat rate, Subsystems of thermal power
plants — Fuel and ash handling, Draught system, Feed water treatment. Binary Cycles and
Cogeneration systems.

Unit 2 \ Diesel, Gas Turbine and Combined Cycle Power Plants \ 9

Otto, Diesel, Dual & Brayton Cycle - Analysis & Optimisation. Components of Diesel and Gas
Turbine power plants. Combined Cycle Power Plants. Integrated Gasifier based Combined
Cycle systems.

Unit 3 | Nuclear Power Plants )

Basics of Nuclear Engineering, Layout and subsystems of Nuclear Power Plants,
Working of Nuclear Reactors: Boiling Water Reactor (BWR), Pressurized Water Reactor
(PWR), CANada Deuterium- Uranium reactor (CANDU), Breeder, Gas Cooled and Liquid
Metal Cooled Reactors. Safety measures for Nuclear Power plants.

Unit 4 \ Power From Renewable Energy \ 9

Hydro Electric Power Plants — Classification, Typical Layout and associated components
including Turbines. Principle, Construction and working of Wind, Tidal, Solar Photo Voltaic
(SPV), Solar Thermal, Geo Thermal, Biogas and Fuel Cell power systems.

ENERGY, ECONOMIC AND ENVIRONMENTAL ISSUES OF POWER

UnitsS | 5| ANTS 9
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Power tariff types, Load distribution parameters, load curve, Comparison of site selection
criteria, relative merits & demerits, Capital & Operating Cost of different power plants.

Pollution control technologies including Waste Disposal Options for Coal and Nuclear Power
Plants.

Total Lecture Hours 45

Text Books

1. Nag. P.K., "Power Plant Engineering", Third Edition, Tata McGraw - Hill
Publishing Company Ltd., 2008.

2. Generation of Electrical Energy by B.R. Gupta, S. Chand & Company Ltd, 2014,
5th Edition.

Reference Books

1. ElWakil. M.M., "Power Plant Technology”, Tata McGraw - Hill Publishing
Company Ltd., 2010.Godfrey Boyle, "Renewable energy", Open University, Oxford
University Press in association with the Open University, 2004.

2. Thomas C. Elliott, Kao Chen and Robert C. Swanekamp, "Power Plant Engineering",
Second Edition, Standard Handbook of McGraw — Hill, 1998.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T | P |C
24EEE514 Power System Econ.omlcs and Control 3 ol o
Techniques
Pre-requisite 24EEEA401 - Electrical Machinery | & Syllabus Version
9 24EEE409 - Control Systems 1.0

Course Objectives

1. Understand the economic operation and optimal scheduling of power systems under
various operating constraints.

2. Gain knowledge of load forecasting, economic dispatch, and unit commitment in power
systems.

3. Learn different control strategies like AGC (Automatic Generation Control) and
frequency control.

4. Analyze the economic and environmental impact of power generation and load
management.

5. Apply optimization techniques and control methods for real-time economic operation of
modern power systems.

Course Outcomes

1. Analyze the economic operation of power systems with constraints such as
transmission losses and generation limits.

2. Formulate and solve problems related to economic dispatch.

3. To apply unit commitment methods and load forecasting techniques to analyze
operational constraints and improve power system planning accuracy.

4. Implement and evaluate control mechanisms like AGC and load-frequency control in
multi-area systems

5. Evaluate the cost and emission trade-offs using multi-objective optimization techniques
and also apply economic and control strategies for real-time operation of interconnected
and smart power systems.

Unit 1 \ Introduction to Power System Economics \ 9

Structure of power systems - Cost components of generation, transmission, and
distribution. Types of tariffs and pricing mechanisms - Load curves and load duration
curves.

Unit 2 \ Economic Load Dispatch (ELD) ‘ 9

Incremental fuel cost - Economic dispatch without and with transmission losses - Penalty
factors -Lambda-iteration method - Introduction to optimization techniques for ELD.

Unit3 | Unit Commitment (UC) and Load Forecasting | 9

Constraints in unit commitment - Priority list method, Dynamic programming, and other UC
methods - Load forecasting techniques: short-term and long-term -Factors affecting load
forecasting accuracy.

Unit 4 \ Automatic Generation Control (AGC) and Frequency Control \ 9

Load frequency control in single and multi-area systems - Tie-line bias control - Block
diagram representation of AGC - Economic load sharing between areas - Integration with
renewable source.

Unit5 | Power System Operation in Deregulated Environment | 9

Basics of power markets and deregulation - Market clearing price, bidding strategies -
Ancillary services and their pricing - Environmental and emission constraints - Case
studies on economic operation in smart grids.

Total Lecture Hours \ 45

Text Books

119



Tiruchirappalli, Tamil Nadu - 621 112.

\ DHANALAKSHMI SRINIVASAN
UNIVERSITY

(SNEERING .5

-
o’“}

smo, 7
,«

PHARAL R st sRNINASAY
URVERSITY

%
%
=1
=

1.

2.

Allen J. Wood and Bruce F. Wollenberg, Power Generation, Operation, and

Control, Wiley.
D.P. Kothari and I.J. Nagrath, Modern Power System Analysis, McGraw-Hill.

Reference Books

1.
2.

Leon K. Kirchmayer, Economic Operation of Power Systems.
Relevant IEEE papers and case studies on economic control in power systems.

Evaluation Scheme
. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100

120



/ﬁm

% DHANALAKSHMI SRINIVASAN

QD U NIVERSITY
tauf,.m“-,. / Tiruchirappalli, Tamil Nadu - 621 112.

(SNEERING 4

Hy,
sthog a‘
®
{ Sy
um“"

PHanatagsyu spnnAsAt
BRVERSITY

Course Code Course Name L T P |C
24EEE515 Electric Power Quality 3 0 0 |3
Pre-requisite 24EEEA401 - Electrical Machinery | & Syllabus Version
9 24EEE413 - Power Electronics 1.0

Course Objectives

1. Introduce the fundamental concepts, definitions, and sources of power quality issues.

2. Analyze voltage-related disturbances such as sags, swells, transients, and
interruptions.

3. Study the causes, effects, and mitigation of harmonics in power systems.

4. Understand the operation, design, and limitations of passive power compensators.

5. Familiarize students with power quality monitoring methods and modern custom power
devices.

Course Outcomes

1. Explain key terms, standards, and types of power quality issues and their impact on
electrical systems.

2. Analyze and calculate voltage sag/swell performance under various fault conditions and
propose mitigation methods.

3. Evaluate harmonic sources, their effects, and apply IEEE/IEC standards for harmonic
distortion analysis.

4. Design and evaluate passive power filters for harmonic compensation and power factor
improvement.

5. Select and apply suitable monitoring equipment and custom power devices like
DSTATCOM, DVR, and UPQC for real-time power quality improvement.

Unit 1 \ Introduction to Power Quality 9

Terms and definitions & Sources — Overloading, under voltage, over voltage - Concepts of
transients - Short duration variations such as interruption - Long duration variation such as
sustained interruption - Sags and swells - Voltage sag - Voltage swell - Voltage imbalance
— Voltage fluctuations - Power frequency variations - International standards of power
quality— Computer Business Equipment Manufacturers Associations (CBEMA) curve.

Unit 2 \ Voltage Sag and Swell 9

Estimating voltage sag performance - Thevenin’s equivalent source - Analysis and
calculation of various faulted condition - Estimation of the sag severity - Mitigation of
voltage sag, Static transfer switches and fast transfer switches. - Capacitor switching —
Lightning - Ferro resonance - Mitigation of voltage swell.

Unit 3 | Harmonics 9

Harmonic sources from commercial and industrial loads - Locating harmonic sources —
Power system response characteristics - Harmonics Vs transients. Effect of harmonics —
Harmonic distortion - Voltage and current distortions - Harmonic indices - Inter harmonics —
Resonance Harmonic distortion evaluation, IEEE and IEC standards.

Unit 4 \ Passive Power Compensators 9

Principle of Operation of Passive Shunt and Series Compensators, Analysis and Design of
Passive Shunt Compensators Simulation and Performance of Passive Power Filters-
Limitations of Passive Filters Parallel Resonance of Passive Filters with the Supply System
and Its Mitigation. Fundamentals of load compensation — voltage regulation & power factor
correction.

Unit 5 \ Power Quality Monitoring & Custom Power Devices 9
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Monitoring considerations - Monitoring and diagnostic techniques for various power
quality problems - Quality measurement equipment - Harmonic / spectrum analyzer -
Flicker meters Disturbance analyzer - Applications of expert systems for power quality
monitoring. Principle& Working of DSTATCOM — DSTATCOM in Voltage control mode,
current control mode, DVR Structure — Rectifier supported DVR — DC Capacitor supported
DVR -Unified power quality conditioner.

Total Lecture Hours

Text Books

1. Roger. C. Dugan, Mark. F. Mc Granagham, Surya Santoso, H.Wayne Beaty,
“Electrical Power Systems Quality”, McGraw Hill,2003

2. J. Arrillaga, N.R. Watson, S. Chen, “Power System Quality Assessment”, (New
York: Wiley), 2000.

3. Bhim Singh, Ambrish Chandra, Kamal Al-Haddad,” Power Quality Problems &
Mitigation Techniques” Wiley, 2015.

Reference Books

1. G.T. Heydt, “Electric Power Quality”, 2nd Edition. (West Lafayette, IN, Stars in
a Circle Publications, 1994.

2. MHJ Bollen, “Understanding Power Quality Problems: Voltage Sags
and Interruptions”, (New York: IEEE Press), 2000.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C

24EEE516 Electrical Standards and Safety Measurements 3 0 0 3

Syllabus Version

Pre-requisite Nil

1.0

Course Objectives

1. Create awareness about electrical hazards, safety principles, and preventive
approaches.

2. Familiarize students with electrical safety requirements in residential, commercial, and
agricultural environments.

3. Provide knowledge on safe installation, testing, commissioning, operation, and
maintenance practices.

4. Train students to handle electrical equipment in hazardous zones as per safety
standards.

5. Equip students with knowledge of fire hazards, extinguishers, and firefighting
technigues

Course Qutcomes

1. Identify and analyze electrical hazards associated with current, voltage, and shocks,
and explain preventive measures.

2. Apply safety practices in residential, commercial, and agricultural electrical
installations, including proper wiring and appliance handling.

3. Demonstrate safe procedures for installation, testing, commissioning, operation, and
maintenance of electrical systems with appropriate documentation.

4. Evaluate safety requirements in hazardous zones and select suitable equipment,
enclosures, and protective methods.

5. Select and operate fire extinguishers and firefighting systems appropriate for
different classes of fire in electrical environments.

Unit 1 Introduction to Electrical Safety, Shocks and Prevention ‘ 9

Terms and definitions, objectives of safety and security measures, Hazards associated with
electric current and voltage, who is exposed, principles of electrical safety, Approaches to
prevent Accidents, scope of subject electrical safety. Primary and secondary electrical
shocks, possibilities of getting electrical shock and its severity, medical analysis of electric
shocks and its effects, shocks due to flash/ Spark over’s, prevention of shocks, safety
precautions against contact shocks, flash shocks, burns, residential buildings and shop.

Electrical Safety in Residential, Commercial and 9

Unit 2 Agricultural Installations

Wiring and fitting —Domestic appliances —water tap giving shock —shock from wet wall —fan
firing shock — multi-storied building —Temporary installations — Agricultural pump
installation —Do’s and Don’ts for safety in the use of domestic electrical appliances.

Electrical Safety during Installation, Testing and 9

Unit 3 Commissioning, Operation and Maintenance

Preliminary preparations —safe sequence —risk of plant and equipment —safety
documentation —field quality and safety -personal protective equipment —safety clearance
notice —safety precautions —safeguards for operators —safety

Unit 4 | Electrical Safety in Hazardous Areas 9

Hazardous zones —class 0, 1 and 2 — spark, flashovers and corona discharge and
functional requirements — Specifications of electrical plants, equipment’s for hazardous
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locations — Classification of equipment enclosure for various hazardous gases and
vapours — classification of equipment/enclosure for hazardous locations.

Unit 5 \ Fire Extinguishers \ 9

Fundamentals of fire-initiation of fires, types; extinguishing techniques, prevention of fire,
types of fire extinguishers, fire detection and alarm system; CO2 and Halogen gas
schemes; foam schemes.

Total Lecture Hours 45

Text Books

1. Rao, S. and Saluja, H.L., “Electrical Safety, Fire Safety Engineering and Safety
Management”, Khanna Publishers, 1988.

Reference Books

1. Cooper.W.F, “Electrical safety Engineering”, Newnes-Butterworth Company, 1978.
2. John Codick, “Electrical safety hand book”, McGraw Hill Inc., New Delhi, 2000.

3. Nagrath, I.J. and Kothari, D.P., “Power System Engineering”, Tata McGraw Hill, 1998.

4. Wadhwa, C.L., “Electric Power Systems”, New Age International, 2004.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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24EEES17 Energy Audit and Conservation 3 0 0 3
Pre-requisite 24EEEA401 - Electrical Machinery | Syllabuls(;/ersmn

Course Objectives

1. To provide fundamental knowledge of commercial and non-commercial energy
resources and the Indian energy scenario.

2. To develop understanding of energy auditing methods, energy management
approaches, and energy performance evaluation.

3. To familiarize students with monitoring and targeting techniques, and the use of Energy
Management Information Systems (EMIS).

4. To impart knowledge of energy conservation measures in buildings through Energy
Conservation Building Codes (ECBC) and related technologies.

5. To equip students with financial evaluation methods, investment appraisal criteria, and
the role of Energy Service Companies (ESCOs) in energy management.

Course Outcomes

1. Explain different energy resources, sectorial energy consumption patterns, and India’s
long-term energy strategy.

2. Conduct energy audits and apply suitable auditing techniques to improve energy
efficiency in various sectors.

3. Apply monitoring and targeting techniques, including data analysis and EMIS, for
effective energy management.

4. Evaluate and recommend energy conservation measures in buildings as per ECBC
guidelines and star labeling systems.

5. Perform financial analysis of energy projects using payback period, NPV, IRR, and
assess the feasibility of energy performance contracts.

Unit 1 \ Energy Scenario 9

Commercial and Non-commercial energy, primary energy resources, commercial energy
production, final energy consumption, Indian energy scenario, Sectorial energy
consumption (domestic, industrial and other sectors), energy needs of growing economy,
energy intensity, long term energy scenario, energy pricing, Energy security, energy
conservation and its importance, energy strategy for the future, Energy Conservation Act
2001 and its features.

Unit 2 Energy Management & Audit \ 9

Energy audit, need, types of energy audit. Energy management (audit) approach-
understanding energy costs, bench marking, energy performance, matching energy use to
requirement, maximizing system efficiencies, optimizing the input energy requirements,
fuel and energy substitution, energy audit instruments and metering.

Unit3 | Energy Monitoring and Targeting | 9

Defining monitoring & targeting, elements of monitoring & targeting, data and information-
analysis, techniques - energy consumption, production, cumulative sum of differences
(CUSUM). Energy Management Information Systems (EMIS).

Unit 4 \ Energy conservation in Buildings \ 9

Energy Conservation Building Codes (ECBC), building envelope, insulation, lighting,
Heating, ventilation, air conditioning (HVAC), fenestrations, water pumping, inverter and
energy storage/captive generation, elevators and escalators, star labeling for existing
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buildings.

Unit 5 \ Financial Management 9

Investment-need, appraisal and criteria, financial analysis techniques simple payback
period,

return on investment, net present value, internal rate of return, cash flows, risk and
sensitivity analysis; financing options, energy performance contracts and role of Energy
Service Companies (ESCOs.)

\ Total Lecture Hours | 45

Text Books

1. Energy Engineering and Management Amlan Chakrabarti Prentice hall India 2011
2. Bureau of energy efficiency, “General Aspects of Energy Management & Energy
Audit”, old edition on2005& new edition on2011

3. Course Material for Energy Audit and Managers Exam, Vol. 1-4 Energy Audit Manual
the Practitioner's Guide Jointly published by EMC and NPC, 2017..

Reference Books

1. Barney L. Capehart, Wayne C. Turner, Willilam J. Kennedy, “Guide to Energy
Management",

2. the Fairmont Press, Inc, 2016.
3. Albert Thumann, Terry Niehus, William Younger, “Handbook of Energy Audits” The

Fairmont Press, Inc, 2013.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C

24EEES18 High Voltage Engineering 3 0 0 3

Pre-requisite 24EEE402 - Engineering Electromagnetics Syllabus Version
1.0

Course Objectives

1. To provide knowledge about the origin of high voltages, types of over voltages, and
protective methods used in electrical systems.

2. To study dielectric materials and their breakdown mechanisms under different
conditions.

3. To impart understanding of various methods of generating high voltages and currents
for testing purposes.

4. To familiarize students with measurement techniques for high voltages, high currents,
and dielectric properties.

5. To develop competence in high-voltage testing of electrical equipment and insulation
coordination in power systems.

Course Outcomes

1. Explain different types of over voltages, their causes, and protective methods in high-
voltage systems.

2. Analyze breakdown phenomena in gaseous, liquid, solid, and composite dielectrics
and evaluate their applications in insulation design.

3. Demonstrate knowledge of generating high DC, AC, and impulse voltages/currents
and understand control of impulse generator.

4. Apply various techniques to measure high voltages, high currents, dielectric
properties, and partial discharges accurately.

5. Evaluate the testing procedures for HV equipment and apply insulation coordination
principles for reliable power system operation.

Unit 1 \ High voltages in electrical systems 9

Levels of High voltage — Natural causes for over voltages — lightning switching and
temporary over voltage — Protection against over voltage — bewley’s lattice diagram - Surge
voltage and their distribution and control.

Unit 2 Dielectric Breakdown 9

Properties of Dielectric materials — Gaseous breakdown in uniform and non-uniform fields
— Corona discharges — Vacuum breakdown — Conduction and breakdown in pure and
commercial liquids, Maintenance of oil Quality — Breakdown mechanisms in solid and
composite dielectrics- Applications of insulating materials in electrical equipments.

Unit 3 | Generations of high voltages and currents | 9

Generations of high direct current and alternating voltages — generation of impulse
voltages and currents — tripping and control of impulse generators.

Unit 4 \ Measurement of high voltages and currents \ 9

Measurement of high direct current voltages - Measurement of high ac and impulse voltages
- Measurement of high current — direct, alternating and impulse — cathode ray oscillographs
for impulse voltage and current measurements — measurement of direct current resistivity
— measurement of dielectric constant and loss factor - partial discharge measurement.

Unit 5 High Voltage Testing & Insulation Coordination 9

Testing of insulators and bushings - Testing of isolators and circuit breakers - Testing of
cables - Testing of transformers - Testing of surge arrestors — radio interference
measurements. Principles of insulation coordination on high voltage and extra high voltage
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Total Lecture Hours 45

Text Books

1. High Voltage Engineering by M.S.Naidu and V. Kamaraju — TMH Publications, 5™
Edition, 2013.

2. High Voltage Engineering: Fundamentals by E.Kuffel, W.S.Zaengl, J.Kuffel by Elsevier,
2nd Edition, 2000.

Reference Books

1. Barney L. Capehart, Wayne C. Turner, Wililam J. Kennedy, “Guide to Energy
Management",

2. the Fairmont Press, Inc, 2016.
3. Albert Thumann, Terry Niehus, William Younger, “Handbook of Energy Audits” The
Fairmont Press, Inc, 2013.

Evaluation Scheme

. End Course Total Marks
. Technical CAT Model
Assignment . Semester
Seminar land Il Exam Externa
Marks Exam Internal Total
Marks Marks Marks |
Marks Marks Marks
Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C
2 4EEE519 Utilization and Conservation of Electrical 3 0 0 3
Energy

Syllabus Version

Pre-requisite 24EEE301 -Theory of Electrical Circuits

1.0

Course Objectives

1. To provide an understanding of illumination principles and design for various
applications using traditional and energy-efficient lighting systems.

2. To educate students about domestic and industrial refrigeration and air-
conditioning systems, with a focus on energy efficiency and smart technologies.

3. To explain the principles of electric heating and welding, and their industrial
applications.

4. To explore the principles and systems used in electric traction, including types of
motors, braking methods, and supply systems.

5. To familiarize students with domestic electrical utilization, including wiring,
appliances, UPS systems, battery usage, power quality, and earthing methods.

Course Outcomes

1. Explain the principles of illumination, apply laws of photometry, and design lighting
systems for residential, commercial, industrial, and public areas using modern lighting
technologies.

2. Understand the working of refrigeration and air-conditioning systems, and evaluate
the performance and energy efficiency of motors used in these systems

3. Demonstrate knowledge of electric heating and welding methods, their principles,
and applications in industrial settings.

4. Describe the electric traction system, including traction motors, braking systems, and
recent advancements in the field.

5. Apply knowledge of domestic utilization of electrical energy, including wiring
systems, appliances, UPS, batteries, power quality concerns, and grounding

techniques.
Unit 1 \ [llumination \ 9
Importance of lighting — properties of good lighting scheme — laws of illumination —
photometry - types of lamps - lighting calculations — basic design of illumination

schemes for residential, commercial, street lighting, factory lighting and flood lighting —
LED lighting and energy efficient lamps.

Unit 2 \ Refrigeration and Air Conditioning \ 9

Refrigeration-Domestic refrigerator and water coolers - Air-Conditioning-Various types of
air- conditioning system and their applications, smart air conditioning units - Energy Efficient
motors: Standard motor efficiency, need for efficient motors, Motor life cycle, Direct Savings
and payback analysis, efficiency evaluation factor.

Unit3 | Heating and Welding )

Role of electric heating for industrial applications — resistance heating — induction heating —
dielectric heating - electric arc furnaces. Brief introduction to electric welding — welding
generator, welding transformer and the characteristics.

Unit 4 \Traction ’ 9

Merits of electric traction — requirements of electric traction system — supply systems —
mechanics of train movement — traction motors and control — braking — recent trends in
electric traction.

Unit 5 \ Domestic Utilization Of Electrical Energy ’ 9
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Domestic utilization of electrical energy — House wiring. Induction based appliances, Online
and OFF line UPS, Batteries - Power quality aspects — nonlinear and domestic loads —

Earthing — Domestic, Industrial and Substation.

Total Lecture Hours 45

Text Books

1. Wadhwa, C.L. “Generation, Distribution and Utilization of Electrical Energy”, New
Age International Pvt. Ltd, 2003.

2. Dr. Uppal S.L. and Prof. S. Rao, 'Electrical Power Systems’, Khanna Publishers, New
Delhi, 15th Edition, 2014.

3. Energy Efficiency in Electric Utilities, BEE Guide Book, 2010.

Reference Books

1. Partab.H, “Art and Science of Utilisation of Electrical Energy”, Dhanpat Rai and
Co, New Delhi, 2004.

2. Openshaw Taylor.E, “Utilization of Electrical Energy in SI Units”, Orient Longman
Pvt. Ltd, 2003.

3. Gupta.J.B, “Utilization of Electric Power and Electric Traction”, S.K.Kataria and Sons,
2002.

4. Cleaner Production — Energy Efficiency Manual for GERIAP, UNEP, Bangkok prepared

by National Productivity Council.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C
24EEE520 HVDC and FACTS 3 0 0 3
Il Version

Pre-requisite 24EEEA413 - Power Electronics Sy abulso ersio

Course Objectives

1. To introduce the need for power flow control in transmission lines and present an
overview of FACTS and HVDC technologies.

2. To study the working principles and control strategies of various shunt and series
FACTS devices.

3. To understand the configuration and applications of combined FACTS controllers
such as UPFC and IPFC.

4. Toexplore the architecture, operation, and control of HYDC transmission systems,
including recent developments and Indian installations.

5. To analyze the construction, control techniques, and modern applications of DC
links and converters, including microprocessor-based control.

Course Qutcomes

1. Explain the role of FACTS controllers and HVYDC systems in improving power flow
control and transmission efficiency.

2. Analyze and compare the operation of shunt (SVC, STATCOM) and series (TCSC,
SSSC) compensation techniques.

3. Evaluate the performance and integration of combined FACTS controllers such as
UPFC, IPFC, and GUPFC, and understand SSR mitigation.

4. Describe the operation, control, and recent trends in HVDC systems, including VSI
and CSl-based converters and Indian installations.

5. Understand the design, EMF and torque equations, control strategies (like vector
and sensorless control) of DC links, and apply microprocessor-based control in
HVDC systems.

Unit 1 ‘Introduction \ 9

Control of power flow in transmission lines, Application and classification of FACTS
controllers. Introduction to HVDC transmission- Comparison between HVDC and HVAC
systems.

Unit 2 \ Shunt and Series connected Devices \ 9

Shunt compensation : Methods of controllable VAR generation, Static Var Compensator,
STATCOM, series compensation: GCSC, TSSC, TCSC and SSSC

Unit3 | Combined controllers I

Unified Power Flow Controller, Interline Power Flow Controller and Generalized Unified
Power Flow Controller, SSR Theory and Mitigation using FACTS controllers.

Unit 4 ‘ HVDC Transmission ‘ 9

Introduction to CSI and VSI based HVDC Controllers. Converter control, Configuration of
HVDC system Recent Trends in HVDC transmission, HYDC systems in India.

Unit5 | DC Links R

Construction - Principle of operation — EMF and torque equations — Phasor diagram —
Vector Control — Self-control — Sensorless control — Microprocessor based control -
Applications.

Total Lecture Hours \ 45
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Text Books

1. K.R.Padiyar,"HVDC Power Transmission Systems “ New Academic Science , 2017

2. Narain Hingorani & Lazzlo Gyugi “Understanding FACTS. Concepts & Technology
of FACTS”, Standard publishers & distributors, 2001.

Reference Books

1. R.MohanMathur, Rajiv.K.Varma, “Thyristor Based FACTS Controllers for

Electrical Transmission systems” John Wiley and Sons, 2011.

2. Jos Arrillaga, Y. H. Liu, Neville R. Watson " Flexible Power Transmission: The HVDC
Options”, Wiley 2007 .

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P | C
24EEES521 Restructured Power Systems 3 0 0 3
Pre-requisite 24EEEA414 - Power System Analysis Syllabuls S/ersmn

Course Objectives

1. To understand the need for restructuring and deregulation of power systems,
and explore global market structures and models.

2. To study transmission congestion management methods and the role of
pricing mechanisms in deregulated electricity markets.

3. To introduce the concepts and applications of Locational Marginal Pricing
(LMP) and Financial Transmission Rights (FTRs) in market risk management.

4. To explore ancillary services and their classification, control, and regulation
based on international standards (e.g., NERC).

5. To analyze the reform initiatives in the Indian power sector, including key
policies, market mechanisms, and regulatory frameworks.

Course Outcomes

1. Explain the restructuring and deregulation process of power systems, understand
market behaviors, equilibrium, and different electricity market models.

2. Analyze transmission congestion management techniques, including both market-
based and non-market methods, and perform ATC and nodal pricing calculations.

3. Apply the concepts of Locational Marginal Pricing (LMP) using DCOPF and ACOPF
models and understand Financial Transmission Rights (FTRs) for risk mitigation.

4. Classify and assess various ancillary services such as voltage control, black start, and
load-generation balancing, following NERC standards.

5. Evaluate reform strategies in the Indian power sector, including ABT, Electricity Act
2003, power exchanges, and future challenges in the Indian electricity market.

Unit 1 Power System Restructuring 9

Reasons for restructuring - Understanding the restructuring process - objectives

of deregulation of various power systems across the world - Consumer
behaviour - Supplier behaviour-Market equilibrium - Short-run and Long-run costs - Various
costs of production. The Philosophy of Market Models: Market models based on contractual
arrangements - Market architecture.

Unit 2 ‘ Transmission Congestion Management 9

Importance of congestion management in deregulated environment - Classification of
congestion management methods - Calculation of ATC - Non-market methods - Market
based methods — Nodal pricing - Inter-zonal Intra-zonal congestion management - Price
area congestion management - Capacity alleviation method.

Unit3 | Locational Marginal Prices And Financial Transmission Rights )

Fundamentals of locational marginal pricing - Lossless DCOPF model for LMP calculation
— Loss compensated DCOPF model for LMP calculation - ACOPF model for LMP
calculation - Risk Hedging Functionality Of financial Transmission Rights - FTR issuance
process - Treatment of revenue shortfall - Secondary trading of FTRs - Flow Gate rights -
FTR and market power.

Unit 4 Ancillary service Management 9

Classification of Ancillary services as per NERC — Load generation balancing related
services services — Voltage control and reactive power support devices — Black start
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capability service NERC standards CPS1 and CPS2.

unit 5 Reforms in Indian Power Sector

Introduction — Framework of Indian power sector — Reform initiatives - Availability based

tariff — Electricity act 2003 — players in the Indian power system, Open access issues

— Power exchange — Reforms in the near future.

Total Lecture Hours

Text Books

1. Mohammad Shahidepour Mueaffaq Alomoush, Marcel Dekker, “Restructured
Electrical power systems Operation, Trading and Volatility ", CRC Press; 1st edition,
2001.

2. Kankar Bhattacharya, Math H.J. Boolen, Jaap E. Daadler, “Operation of restructured
power systems ", Kluwer Academic publishers, 2012.

3. Paranjothi, S.R., “Modern Power Systems The Economics of Restructuring”, New
Age International Publishers, First Edition: 2017.

Reference Books

1. Marija lllic, Francisco Galiana and Lester fink, “Power System Restructuring
Engineering and Economics ", Kluwer Academic publishers, USA 2013.

2. Venkatesh, B.V.Manikantan, S.Charles raja, “Electrical Power systems Analysis,
security and deregulation ", PHI Learning private limited, New Delhi 2012.

3. Loi Lei Lai ,John, "
Performance and information Technology ", John Wiley &Sons Ltd ,England , 2001.

Power System Restructuring and deregulation Trading,

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal | External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C

24EEES22 Energy Management Using PLC and SCADA 3 0 0 3

Syllabus Version
1.0

Pre-requisite 24EEEA414 - Power System Analysis

Course Objectives

1. To introduce the fundamentals of energy management, energy auditing techniques,
and energy conservation methods in electrical systems.

2. To explain the architecture, programming, and applications of Programmable
Logic Controllers (PLCs) in industrial automation.

3. To provide a thorough understanding of SCADA systems, their components,
architecture, and functionality.

4. To explore SCADA communication protocols and practical applications such as
substation automation and load management.

5. To demonstrate the integration of PLCs with SCADA systems for real-time
monitoring, control, and energy management applications.

Course Outcomes

1. Explain the principles of energy management, auditing, and conservation
techniques in lighting, HVAC, motors, and transformers, and understand tariff structures
and energy economics.

2. Understand and apply PLC architecture and ladder logic programming for
automation tasks such as motor control and sequential operations.

3. Describe the functions and components of SCADA systems, including RTUs, MTUs,
and HMIs, and their role in industrial monitoring.

4. Analyze the use of communication protocols (e.g., Modbus, Profibus, DNP3, IEC
61850) and apply SCADA systems to tasks like substation automation and fault
monitoring.

5. Demonstrate the integration of PLC and SCADA systems for real-time monitoring,
control, and energy management in industrial environments.

Unit 1 \ Introduction to Energy Management 9

Need, scope, energy scenario, principles of energy conservation.Energy Audit: Types of
audit, audit methodology, instruments used.Energy Conservation Techniques: In lighting,
HVAC, motors, transformers, and industrial systems.Tariff and Energy Economics:
Energy pricing, power factor improvement, demand-side management.

Unit 2 ‘ Introduction to PLC 9

Architecture, types, /O modules, power supply.PLC Programming: Ladder logic, timers,
counters, comparison instructions.PLC Applications: Motor control, conveyor system,
lighting control, sequential operations.

Unit3 | Introduction to SCADA | 9

Definition, need, functions, benefits. SCADA Architecture: Hardware, software, RTUs,
MTUs, HMIs,

Unit 4 \SCADAAppIications \ 9

Communication Protocols: Modbus, Profibus, DNP3, IEC 61850.Substation automation,
load shedding, fault.

Unit5 | Integration of PLC with SCADA | 9

Communication interfaces, real-time monitoring,Energy management systems (EMS),
industrial SCADA applications.
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Total Lecture Hours

45

Text Books

1. C. Turner, Steve Doty, “Energy Management Handbook”, Fairmont Press, 8th
Edition, 2013.
2. John W. Webb, Ronald A. Reis, “Programmable Logic Controllers: Principles and
Applications”, Prentice Hall, 5th Edition, 2002.

Reference Books

1. Stuart A. Boyer, “SCADA: Supervisory Control and Data Acquisition”, ISA, 4th Edition,

2009.

2. Anthony Esposito, “Fluid Power with Applications”, Pearson Education, 7th Edition,

20009.

3. B.G. Liptak, “Instrument Engineers’ Handbook — Process Control and Optimization”,

CRC Press, 4th Edition, 2003.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal | External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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24EEES23 Operation and Control of Smart Grid 3 0 0 3
Pre-requisite 24EEEA414 - Power System Analysis Syllabulsc;/ersmn

Course Objectives

1. To introduce the concept, evolution, and architecture of Smart Grids, highlighting the
differences from conventional power grids and their global development.

2. To explore the role of communication and measurement technologies such as
PMUs, AMI, and smart meters in Smart Grid environments.

3. Tounderstand the load flow challenges, congestion management, and the role
of optimal power flow in Smart Grid planning and operation.

4. To provide knowledge about communication networks, protocols, and cyber
security for secure Smart Grid operations.

5. To study Power Quality (PQ) issues and management techniques in Smart
Grids, especially with the integration of renewable energy sources.

Course Qutcomes

1. Describe the architecture, drivers, and functions of Smart Grids, including international
developments and the differences from conventional grids.

2. ldentify and explain Smart Grid communication and measurement technologies such
as PMUs, smart meters, AMI, and GIS tools, and their roles in grid monitoring.

3. Analyze load flow issues, congestion management, and dynamic optimal power flow
(DSOPF) techniques applicable to Smart Grid systems.

4. Understand various communication technologies (e.g.,Zigbee, Wi-Fi, BPL, cloud
computing) and explain cyber security challenges in Smart Grid operations.

5. Evaluate Power Quality (PQ) issues in Smart Grids and assess PQ improvement
methods, including conditioners, audits, and web-based monitoring systems.

Unit 1 ‘ Smart Grid Architectural Designs ‘ 9

Introduction. Evolution of electric Grid, Need for smart grid, difference between
Conventional grid and smart grid, General View of the Smart Grid Market Drivers,
Functions of Smart Grid Components, present development and international policies in
smart grid.

Unit 2 \ Smart Grid Communications And Measurement Technology \ 9

Communication and Measurement , Monitoring, PMU, Smart Meters, and
Measurements Technologies ,Wide Area Monitoring Systems (WAMS), Phasor
Measurement Units (PMU) , Smart Meters , Smart Appliances, Advanced Metering
Infrastructure (AMI),, GIS and Google Mapping Tools Multi agent Systems (MAS)
Technology ,Multi agent Systems for Smart Grid Implementation , Micro grid and Smart
Grid Comparison.

Unit3 | Interchange Of Power And Energy | 9

Challenges to Load Flow in Smart Grid and Weaknesses of the Present Load Flow
Methods, types, Load Flow State of the Art: Classical, Extended Formulations, and
Algorithms, Congestion Management Effect, Load Flow for Smart Grid Design, Cases for
the Development of Stochastic Dynamic optimal Power Flow (DSOPF), Application to the
Smart Grid, Static Security Assessment (SSA) and Contingencies, Contingency Studies
for the Smart Grid.
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Information Security And Communication Technology For Smart

Unitd | &g 9

Data communication, switching techniques, communication channels, HAN, NAN, WAN,
Bluetooth, Zigbee, GPS, Wi-Fibased communication, Wireless mesh network, Basic of
cloud computing and cyber security for smart grid, Broadband over power line(BPL).

Unit 5 \ Power Quality Management In Smart Grid \ 9

Power Quality & EMC in Smart Grid, Power Quality issues of Grid connected Renewable
Energy Sources, Power Quality Conditioners for Smart Grid, Web based Power Quality
monitoring, Power Quality Audit.

Total Lecture Hours \ 45

Text Books

1. Stuart Borlase “Smart Grid: Infrastructure, Technology and Solutions”, CRC
Press2012.

2. Janaka Ekanayake, Nick Jenkins, Kithsiri Liyanage, Jianzhong Wu, Akihi
kookoyam “Smart Grid: Technologyand Applications”, John Wiley sons inc,2012.

Reference Books

1. Fereidoon P.Sioshansi, “Smart Grid: Integrating Renewable, Distributed &
Efficient Energy”, Academic Press, 2012.

2. James Momohe “Smart Grid: Fundamentals of Design and Analysis,”, Wiley-IEEE
Press, 2012.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il | Exam
Marks Marks Marks | Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C
24EEES24 Smartgrid and Microgrid 3 0 0 3
Pre-requisite 24EEEA413 - Power Electronics SyIIabuls(;/ersmn

Course Objectives

1. To understand the concept, components, and architecture of Smart Grids and
Microgrids.

2. To leearn how modern communication, automation, and control systems are
integrated into the power grid.

3. To explore the integration of renewable energy sources and storage systems in
Microgrids.

4. To analyze the operational and protection strategies for Smart Grids and Microgrids.

5. To evaluate the benefits, challenges, and current trends in Smart Grid and Microgrid
technologies.

Course Outcomes

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

1. Explain the fundamental principles and components of Smart Grids.

2. Analyze the role of communication and automation in smartbgrid.

3. Describe Microgrid architecture, control techniques, and integration strategies.

4. Explain the concept of microgrid Protection and stability.

5. Design basic models for distributed energy resource integration and storage
systems.

Unit 1 Introduction to Smart Grid \ 9

Definition, evolution, benefits, comparison with conventional grid.Smart Grid Architecture:
Transmission, distribution, and consumer domains; Functional blocks.

Unit 2 \ Communication Technologies and Smart metering \ 9

SCADA, AMI, loT, wireless sensor networks, protocols,Smart Metering and Demand
Response: Features, benefits, implementation, challenges.Cybersecurity in Smart Grid:
Threats, risk management, standards.

Unit 3 | Introduction to Microgrid |9

Definition, types, benefits, comparison with Smart Grid. Microgrid Components: DERs,
energy storage systems, loads, and interfaces.centralized, decentralized, hierarchical
control.

Unit 4 \ Microgrid Protection and stability \ 9

Islanding, fault Detection and Protection in Microgrids,stability of microgrids,standards and
grid codes, resilience strategies and Application,

Unit 5 \ Integration of Renewable Energy Sources \ 9

Solar, wind, and hybrid systems.Energy Storage and Management: Battery technologies,
energy management systems.

Total Lecture Hours | 45

Text Books

1. Anaka Ekanayake, Nick Jenkins, Kithsiri Liyanage, Jianzhong Wu, Akihiko
Yokoyama, “Smart Grid: Technology and Applications”, John Wiley & Sons Inc.,
2012.

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

Reference Books

1.
2014.

Nikos Hatziargyriou, “Microgrids: Architectures and Control”, Wiley-lEEE Press,

Math H.J. Bollen, Fainan Hassan, “Integration of Distributed Generation in the
Power System”, Wiley-IEEE Press, 2011..

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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24EEES25 Fuzzy Sysytems and Genetic Algorithms 3 0 0 3
Pre-requisite 24EEE409 - Control Systems SyIIabulsa/ersmn

Course Objectives

1. Understand the fundamentals of fuzzy logic systems, including fuzzy sets,
membership functions, and fuzzy inference mechanisms.

2. Apply fuzzy logic to real-world problems, such as decision-making and control
systems.

3. Understand the principles of evolutionary computation, particularly genetic algorithms.

4. Analyze and design genetic algorithms for solving optimization problems.

5. Integrate fuzzy logic and genetic algorithms to develop hybrid intelligent systems.

Course Outcomes

1. Explain the theoretical foundations of fuzzy sets and fuzzy logic.

2. Design and implement fuzzy inference systems for approximate reasoning and
control.

3. Analyze real-world problems and model them using fuzzy logic principles.

4. Describe the working principles of genetic algorithms, including selection, crossover,
and mutation.

5. Apply genetic algorithms to solve complex optimization and search problems.

Unit 1 \ Introduction To Fuzzy Logic Principles ‘ 9

Basic concepts of fuzzy set theory — operations of fuzzy sets — properties of fuzzy sets —
Crisp relations — Fuzzy relational equations — operations on fuzzy relations — fuzzy systems
— propositional logic — Inference — Predicate Logic — Inference in predicate logic— fuzzy
logic principles — fuzzy quantifiers — fuzzy inference — fuzzy rule-based systems —
fuzzification and defuzzification — types.

Unit 2 Advanced Fuzzy Logic Applications 9

Fuzzy logic controllers — principles — review of control systems theory — various industrial
applications of FLC adaptive fuzzy systems — fuzzy decision making — Multi objective
decision making — fuzzy classification — means clustering — fuzzy pattern recognition —
image processing applications — systactic recognition — fuzzy optimization — various.

Unit 3 | Introduction To Artificial Neural Networks | 9

Fundamentals of neural networks — model of an artificial neuron — neural network
architectures — Learning methods — Taxonomy of Neural network architectures —Standard
back propagation algorithms — selection of various parameters — variations Applications
of back propagation algorithms.

Unit 4 ‘ Other ANN Architectures 9

Associative memory — exponential BAM — Associative memory for real coded pattern pairs
— Applications adaptive resonance theory — introduction — ART 1 — ART2 —Applications —
neural networks based on competition — kohenen self organizing maps —learning vector
gquantization — counter propagation networks — industrial applications.

Unit 5 \ Recent Advances \ 9

Fundamentals of genetic algorithms — genetic modeling — hybrid systems — integration of
fuzzy logic, neural networks and genetic algorithms — non traditional optimization
techniques like ant colony optimization — Particle swarm optimization and artificial immune
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systems — applications in design and manufacturing.

Total Lecture Hours 45

Text Books

1. Rajasekaran.G.A. Vijayalakshmi Pai “Neural Networks, fuzzy logic and genetic
algorithms”, prentice hall of India private limited, 200372
Timothy J.Ross, “Fuzzy logic with engineering applications”, McGraw Hill, 1995

2. Zurada J.M. “Introduction to artificial neural systems”, Jaico publishing house,
1994,

Reference Books

1. Kiir.G, Yuan B.B. “Fuzzy sets and fuzzy logic prentice Hall of India private
limited,1997.

2. Laurance Fausett, “Fundamentals of neural networks”, Prentice hall, 1992.
3. Gen, M. and R. Cheng “Genetic algorithm and engineering design”, john wiley 1997.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assighment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C
24EEES26 Artificial Nueral Network 3 0 0 3
- 24MAT?202 - Advanced Mathematics for Syllabus Version
Pre-requisite . .
Engineering 1.0

Course Objectives

1. This course aims to understand, design the structure of deep neural networks and
implement a number of industry-standard architectures in a wide range of application
areas.

2. The objective of this course is to trace the historical developments of artificial
intelligence leading to artificial neural networks (ANN)

3. This course introduces the basics of Neural Networks and essentials of Artificial Neural
with Single Layer and Multilayer Feed Forward Networks. Networks

4. It deals with Associate Memories and introduces Fuzzy sets and Fuzzy Logic system
components.

5. The Neural Network and Fuzzy Network system application to Electrical Engineering
is also presented. This subject is very important and useful for doing Project Work.

Course Qutcomes

1. Understand the role of neural networks in engineering, artificial intelligence, and
cognitive modelling.

2. Understand the concepts and techniques of neural networks through the study of
important neural network models.

3. Evaluate whether neural networks are appropriate to a particular application.

4. Apply neural networks to particular application.

5. Analyze the steps needed to improve performance of the selected neural network.

Unit 1 Basics of Artificial Neural Networks: 9

Biological Neuron- Artificial Neural Model- Types of activation functions Feedforward and
Feedback, Convex Sets, Convex Hull and Linear Separability, Non-Linear Separable
Problem. XOR Problem, Multilayer Networks. Learning Algorithms, Error correction and
Gradient Descent Rules, Learning objective of TLNs, Perceptron Learning Algorithm,
Perceptron Convergence Theorem

Unit 2 Supervised Learning 9

Perceptron learning and non-separable sets, a.-Least Mean Square Learning, MSE Error
surface, Steepest Descent Search, JL-LMS approximate to gradient descent, Application
of LMS to Noise Cancelling, Multi-layered Network Architecture, Back propagation
Learning Algorithm, Practical consideration of BP algorithm.

Unit3 | Support Vector Machines and Radial Basis Function: | 9

Learning from Examples, Statistical Learning Theory, Support Vector Machines, SVM
application to Image Classification, Radial Basis Function Regularization theory,
Generalized RBF Networks, Learning in RBFNs, RBF application to face recognition.

Unit 4 Attractor Neural Networks ‘ 9

Associative Learning Attractor Associative Memory, Linear Associative memory, Hopfield
Network, application of Hopfield Network, Brain State in a Box neural Network, Simulated
Annealing, Boltzmann Machine, Bidirectional Associative Memory.Introduction, Analysis
of Linear Auto associative FF Networks, Analysis of Pattern Storage Networks-
Applications.

Unit 5 Self-organization Feature Map 9
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Maximal Eigenvector Filtering, Extracting Principal Components, Generalized Learning
Laws, Vector Quantization, Self- organization Feature Maps, Application of SOM, Growing

Neural Gas.

Total Lecture Hours ‘ 45

Text Books

1. B. Yegnanarayana - Artificial neural network PHI Publication.2005 2. S. Raj
sekaran, Vijayalakshmi Pari - Neural networks, Fuzzy logic and Genetic
Algorithms

2. Neural Networks A Classroom Approach- Satish Kumar, McGraw Hill Education

(India) Pvt. Ltd, Second Edition.

Reference Books

1. Kevin L. Priddy, Paul E. Keller — Artificial neural networks: An Introduction - SPIE
Press, 2005 Mohammad H. Hassoun — Fundamentals of artificial neural networks -
MIT Press ,1995

N

3. Artificial Neural Networks-B. Yegnanarayana, PHI, New Delhi 1998.

Introduction to Artificial Neural Systems-J.M. Zurada, Jaico Publications 1994.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C
24EEES27 Advanced Control System 3 0 0 3
Pre-requisite 24EEE409 - Control Systems Syllabuls(;/ersmn

Course Objectives

1. To educate on modeling and representing systems in state variable form.

2. To train on solving linear and non-linear state equations.

3. To illustrate the properties of control system.

4. To classify non—linearities and examine stability of systems in the sense of Lyapunov’s
theory.

5. To educate on modal concepts, design of state, output feedback controllers and
estimators.

Course Outcomes

Understand the concept of State-State representation for Dynamic Systems.
Explain the solution techniques of state equations.

Realize the properties of control systems in state space form.

Identify non-linearities and evaluate the stability of the system using Lyapnov notion.
Perform Modal analysis and design controller and observer in state space form.

aghrwdE

Unit 1 \ State Variable Representation 9

Introduction-Concept of State-Space equations for Dynamic Systems -Time invariance and
linearity- Non uniqueness of state model- Physical Systems and State Assignment - free
and forced responses- State Diagrams.

Unit 2 \ Solution of State Equation 9

Existence and uniqueness of solutions to Continuous-time state equations - Solution of
Nonlinear and Linear Time Varying State equations - State transition matrix and its
properties — Evaluation of matrix exponential- System modes- Role of Eigen values and
Eigen vectors.

Unit 3 | Properties of the Control System | 9

Controllability and Observability-Stabilizability and Detectability-Test for Continuous time
Systems- Time varying and Time invariant case-Output Controllability-Reducibility-
System Realizations.

Unit 4 ‘ Non Linearities and Stability Analysis ‘ 9

Equilibrium Points-Stability in the sense of Lyapunov-BIBO Stability-Stability of LTI
Systems-Types of nonlinearity — Phase plane analysis — Singular points — Limit cycles —
Construction of phase trajectories — Describing function method — Derivation of describing
functions. Equilibrium Stability of Nonlinear Continuous Time Autonomous Systems -
Direct Method of Lyapunov and the Linear Continuous-Time Autonomous Systems-
Lyapunov Functions for Nonlinear Continuous Time Autonomous Systems-Krasovskii and
Variable-Gradiant Method.

Unit 5 Modal Analysis 9

Controllable and Observable Companion Forms - SISO and MIMO Systems — Effect of
State Feedback on Controllability and Observability-Pole Placement by State Feedback
for both SISO and MIMO Systems-Full Order and Reduced Order Observers.

Total Lecture Hours | 45
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Text Books

1. M. Gopal, “Modern Control System Theory”, New Age International, 2005.
2. Z. Bubnicki, "Modern Control Theory”, Springer, 2005
3. K. Ogatta, “Modern Control Engineering”, PHI, 2002.

Reference Books

1. John S. Bay, “Fundamentals of Linear State Space Systems”, McGraw-Hill, 1999

2. D. Roy Choudhury, “Modern Control Systems”, New Age International, 2005

3. John J. D’Azzo, C. H. Houpis and S. N. Sheldon, “Linear Control System Analysis and

Design

with MATLAB”, Taylor Francis, 2003
4. M. Vidyasagar, “Nonlinear Systems Analysis’, 2nd edition, Prentice Hall,

Englewood Cliffs,
New Jersey, 2002.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T|P | C

24EEES28 Virtual Instrumentation Using LABVIEW 3 0| 0| 3

i 24EEEA408 - Measurements and Syllabus Version
Pre-requisite Instrumentation & 24EEE409 - Control Systems 1.0

Course Objectives

1. Understand the fundamentals of virtual instrumentation and differentiate it from
conventional instrumentation systems.

2. Gain proficiency in graphical programming using the LabVIEW environment and its
components.

3. Develop applications using data acquisition systems (DAQ) and interface various
hardware components.

4. Apply LabVIEW tools for data analysis, signal processing, and control system
development.

5. Implement real-time and embedded systems using LabVIEW, enabling students to
work on automation, control, and testing systems.

Course Outcomes

1. Explain the architecture and features of Virtual Instrumentation and LabVIEW
software.

2. Develop basic to intermediate LabVIEW programs using loops, structures, arrays,
clusters, and file 1/O.

3. Interface real-time hardware (e.g., sensors, DAQ modules) with LabVIEW for data
acquisition and control.

4. Analyze and process signals using LabVIEW's built-in tools (e.g., FFT, filters, graphs).

5. Design and implement complete VI systems for measurement, automation, or control
applications.

Unit 1 \ Introduction to Virtual Instrumentation & LabVIEW Basics \ 9

Introduction to Virtual Instruments and comparison of traditional instruments, Block diagram
and architecture of VI; Data flow programming LabVIEW environment: Front panel, block
diagram, connector pane, basic controls & indicators VIs and subVls, data types, wires,
polymorphism, artificial data dependency

Unit 2 \ Graphical Programming Structures ‘ 9

Loops: For, While; Shift registers, feedback nodes, Structures: Case, Sequence (flat and
stacked), Expression/formula nodes, Local and global variables, property and invoke
nodes, Arrays, clusters, graphs, charts, string and file I/O

Unit 3 | Data Acquisition & Instrument Interfaces |9

Data acquisition fundamentals: ADC/DAC, analog I/O, digital 1/O, counters/timers,
sampling, multiplexing, DAQ hardware & software architectures; resolution, triggering,
grounding, installation, Instrument communication interfaces: RS-232, RS-422, RS-485,
GPIB, USB, PXI, VXI, SCXI, PCMCIA, instrument buses (MODBUS, CAN), VISA/IVI
protocols.

Unit 4 \ Analysis Tools & Design Applications \ 9

Signal processing techniques: FFT, power spectrum, convolution, correlation,
windowing/filtering, VI applications: Waveform generation, ON-OFF control, PID control,
modulation techniques (AM, FM, ASK, FSK), image display, graphical object handling,
temperature controllers and power.

Unit 5 \ Real-Time Systems, Control, and Deployment 9

Real-time VI deployment: LabVIEW RT targets such as myRIO, FPGA, Compact RIO—
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task prioritization, timed structures, Embedded systems: PCI, Ethernet, motion control,

machine vision, Web publishing, building executables/installers, and HMI/SCADA
integration.

Total Lecture Hours \ 45

Text Books

1. Jovitha Jerome, Virtual Instrumentation using LabVIEW (PHI)

2. Gary Johnson & Richard Jennings, LabVIEW Graphical Programming (McGraw
Hill).

Reference Books

1. Behzad Ehsani, Data Acquisition using LabVIEW (Packt).
2. S. Sumathi & P. Surekha, LabVIEW-based Advanced Instrumentation Systems.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semeste
Seminar land Il Exam
Marks Marks Marks Marks r Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P | C
24EEES29 Industrial Automation 3 0 0 |3
Pre-requisite 24EEE409 - Control Systems Syllabus Version
1.0

Course Objectives

1. .Tointroduce the architecture, evolution, and communication networks of
Programmable Logic Controllers (PLCs) used in industrial automation.

2. To impart knowledge on various PLC programming languages such as Ladder Logic,
Functional Block, SFC, Structured Text, and Instruction List.

3. To provide understanding of SCADA systems, including hardware, software,
communication protocols, and architectures.

4. To familiarize students with Distributed Control Systems (DCS), their architectures,
components, and selection criteria.

5. To explore advanced automation topics such as OPC, Internet of Things (loT), and
cloud-based automation solutions.

Course Qutcomes

1. Describe the evolution, architecture, and communication networks of PLCs and
compare different industrial PLCs.

2. Develop and interpret PLC programs using various industrial programming languages.

3. Explain the components, operation, and communication protocols of SCADA systems
used in industrial automation.

4. Analyze different DCS architectures, evaluate selection criteria, and study available
DCS systems in the market.

5. Assess advanced automation trends such as OPC, IoT integration, and cloud-based
control systems for modern industries

Unit 1 \ Programmable Logic Controllers (PLCs) \ 9

Evolutions of PLCs— Sequential and Programmable Controllers, Architecture,
Communication Networks for PLC, Comparative study of Industrial PLCs.

Unit 2 \ PLC Programming \ 9

PLC Programming- Ladder logic, Functional block, Sequential Function Chart, Structured
Text, and Instruction list.

Unit3 | SCADA | 9

Hardware and software, Remote terminal units, Master station, Communication
architectures and open SCADA protocols.

Unit 4 Distributed Control System 9

Various Architectures— Comparison, Local control unit, Operator Interface, Displays,
Engineering interface, Study of any one DCS available in market, Factors to be considered
in selecting DCS.

Unit 5 Advanced Topics in Automation 9

Study of Distributed Control Systems available in market, Factors to be considered in
selecting DCS, OLE for Process Automation (OPC), Internet of Things, Cloud based
Automation.

Total Lecture Hours 45
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Text Books

1.
2.

3.

60870.5 and Related Systems, Newnes, 1st Edition, 2004.

Petruzella- Programmable Logic Controllers, Tata Mc-Graw Hill, Third Edition, 2010.

Michael P. Lukas- Distributed Control Systems: Their Evaluation and Design, Van
Reinhold Co., 1986.

Clarke. G, Reynders. D, and Wright. E, Practical Modern SCADA Protocols: DNP3,

Reference Books

1. Hughes, T. - Programmable Logic Controllers, ISA Press, 2000.

2. Mec-Millan, G.K. - Process/Industrial Instrument and Controls Handbook, McGraw Hill,
New York, 1999.
Evaluation Scheme
. Technical | CAT Model End Course Total Marks
Assignment . Semester
Marks Seminar land Il Exam Exam
Marks Marks Marks Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C
24EEE530 Industrial IOT 3 0 0 3
Pre-requisite 24CSE402 Python Programming SyllabulsC;/ersmn

Course Objectives

1. Introduce the fundamental concepts, architecture, and applications of the Industrial
Internet of Things (Il0T) in various sectors such as healthcare, oil & gas, logistics, and
smart offices.

2. Familiarize students with key enabling technologies including intelligent devices,
cyber-physical systems, wireless communication, cloud/fog computing, big data
analytics, and artificial intelligence.

3. Provide an understanding of lloT reference architectures, domains, and data
management strategies.

4. Explore industrial communication protocols, gateways, and network integration for lloT
systems.

5. Develop skills in middleware transport protocols, software patterns, and security
mechanisms for reliable and secure 1loT implementation.

Course Outcomes

1. Explain the basic concepts, innovations, and applications of lloT across various
industries.

2. Analyze the role of technical and business enablers such as CPS, virtualization,
cloud/fog, and Al in [loT systems.

3. Interpret and apply the lloT reference architecture, including functional viewpoints and
domain-specific implementations.

4. Compare and integrate various industrial communication protocols and networking
solutions for Ill0T.

5. Apply middleware transport protocols, API integration, and security strategies for the
design and deployment of secure 1loT solutions.

Unit 1 ‘ INTRODUCTION TO INDUSTRIAL INTERNET 9

Innovation and IloT — Intelligent Devices — Industrial Internet — Health care —Qil and Gas
Industry — Smart Office — Logistics — 10T Innovations in Retail.

TECHNICAL AND BUSINESS INNOVATORS OF INDUSTRIAL
Unit 2 INTERNET 9

Miniaturization — Cyber Physical Systems — Wireless technology — IP Mobility — Network
Functionality Virtualization — Cloud and Fog - Big Data and Analytics — M2M Learning and
Artificial Intelligence.

Unit3 | 1IIOT REFERENCE ARCHITECTURE | 9

Industrial Internet Architecture Framework — Functional Viewpoint — Operational Domain,
Information Domain, Application Domain, Business Domain — Implementation View point
— Architectural Topology — Three Tier Topology — Data Management.

Unit 4 INDUSTRIAL INTERNET SYSTEMS ‘ 9

Introduction-Proximity Network Protocols — WSN Edge Node — Legacy Industrial Protocols
RS232 Serial Communications, 40-20ma Current Loop, Field Bus Technologies — Modern
Communication Protocols — Industrial Ethernet — Industrial Gateways.

Unit 5 MIIDDLEWARE TRANSPORT PROTOCOL ‘ 9

TCP/IP, UDP, RTP, CoAP —Middleware Software patterns —Software Design patterns —
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Application Programming Interface (API) — CAN Protocol-Web Services — Middleware lloT
— Securing the lloT- Identity Access Management.

Total Lecture Hours 45

Text Books

1. S. Misra, A. Mukherjee, and A. Roy, Introduction to lIoT. Cambridge University
Press, 2020

2. S. Misra, C. Roy, and A. Mukherjee, Introduction to Industrial Internet of Things and
Industry 4.0. CRC Press.2020

Reference Books

1. Dr. Guillaume Girardin , Antoine Bonnabel, Dr. Eric Mounier, 'Technologies Sensors for

the Internet of Things Businesses & Market Trends 2014 -2024',Yole Development
Copyrights ,2014

2. Peter Waher, 'Learning Internet of Things', Packt Publishing, 2015

Evaluation Scheme

End

. Technical CAT Model Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C
24EEES31 Introduction to Electric Vehicles 3 0 0 3
Pre-requisite Syllabus Version
1.0

Course Objectives

1. Tointroduce the fundamental concepts, evolution, and classification of electric vehicles
and hybrid electric vehicles.

2. To provide basic knowledge of electric vehicle architecture, including energy storage
systems, electric motors, power electronics, and control units.

3. To familiarize learners with battery technologies, charging methods, and energy
management in electric vehicles.

4. To develop an understanding of electric vehicle drivetrains and their operating
principles.

5. 5) To highlight environmental, economic, and societal impacts of electric vehicles in
comparison with conventional vehicles.

Course Outcomes

1. Understand the historical context, classifications, and global milestones that shaped EV
development.

2. Gain knowledge of EV architecture, subsystems, and the role of each major component.

3. Analyse EV market dynamics, government policies, and adoption challenges globally

and in India.

4. Evaluate EV performance using standardized metrics and understand vehicle
dynamics.

5. Evaluate the environmental impact of EVs, including sustainability and circular economy
aspects.

Unit 1 \Overview&History \ 9

Evolution of EVs - Early electric vehicles (1830s—1900s), Decline with ICE dominance
(1900s—-1970s) - Re-emergence with hybrids (1990s—2000s), Modern EV revolution (Tesla,
Nissan Leaf, BYD, etc.), Classification of EVs- BEV: Battery Electric Vehicles, HEV: Hybrid
Electric Vehicles, PHEV: Plug-in Hybrid Electric Vehicles, FCEV: Fuel Cell Electric Vehicles,
Transition from ICE Vehicles, Limitations of ICE (efficiency, emissions), Technological
drivers for EV adoption, Comparative analysis: ICE vs EV, Global EV Milestones - Key policy
shifts (California ZEV mandate, EU emission norms), Landmark EV launches worldwide,
Growth trajectory in different regions

Unit 2 \ EV Architecture & Components \ 9

EV Subsystems - Energy source subsystem, Power electronics subsystem, Drivetrain
subsystem, Auxiliary systems (HVAC, infotainment, safety electronics), Powertrain Layout
& Energy Flow - Energy conversion chain: Battery, Inverter, Motor, Wheels, Regenerative
braking and bidirectional energy flow, Key Components - Batteries: Li-ion, solid-state,
battery management systems, Motors: Induction vs Permanent Magnet motors, Controllers:
Role in efficiency, torque control, safety.

Unit 3 EV Market & Policies 9

Global Market Trends - EV penetration in China, Europe, USA, Market leaders and emerging
startups, Indian Market Trends - FAME | & Il schemes, EV adoption in two-wheelers, three-
wheelers, buses, Local manufacturing initiatives, Government Incentives & Regulations -
Subsidies, tax rebates, charging infrastructure policies, Emission standards and
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compliance, EV Adoption Challenges - Cost barriers, Charging infrastructure limitations,
Battery supply chain and recycling issues.

Unit 4 ‘PerformanceMetrics ‘ 9

Range & Efficiency - Factors affecting range (battery size, aerodynamics, driving style),
Efficiency metrics (Wh/km, MPGe), Torque & Power - Instant torque characteristics of EVs,
Comparison with ICE vehicles, Drive Cycles & Energy Consumption- Standardized drive
cycles (WLTP, EPA, IDC), Testing methodologies, Vehicle Dynamics Basics, Weight
distribution in EVs, Handling and stability differences vs ICE vehicles.

Unit 5 \Environmental Impact ‘ 9

Emission Reduction Benefits, Tailpipe emissions vs lifecycle emissions, Urban air quality
improvements, Life-Cycle Analysis -Manufacturing emissions (battery production),
Operational emissions (depending on grid mix), End-of-life recycling, Sustainability &
Circular Economy, Battery recycling technologies, Second-life applications (stationary
storage), Integration with renewable energy.

\ Total Lecture Hours \ 45

Text Books

1) Modern Electric Vehicle Technology — C. C. Chan & K. T. Chau (Oxford University
Press) — widely used as a foundational text in EV courses covering architecture,
components, and powertrain basics.

2) Electric and Hybrid Vehicles: Design Fundamentals — Igbal Husain (CRC Press) —
a detailed academic book covering EV systems, batteries, motors, controllers, and
charging.

3) Fundamentals of Electric Vehicles — J. Vijaychandra, D. Vijaya Kumar, S. Acharya &
N. Sowjanya — a recent academic book tailored for introductory EV technology courses.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assighment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C

24EEEB32 Electric Vehicle Architecture and Dynamics 3 0 0 3

Syllabus Version

Pre-requisite

1.0

Course Objectives

1. To provide a comprehensive understanding of electric vehicle architecture, including
powertrain configurations, energy storage systems, power electronics, and control
components.

2. To explain the operating principles and selection of electric motors, transmission
systems, and drivetrain layouts used in electric vehicles.

3. To introduce vehicle dynamics concepts such as traction, braking, longitudinal and
lateral dynamics as applied to electric vehicles.

4. To enable learners to analyse the interaction between vehicle dynamics and electric
powertrain performance under various driving conditions.

5. 5) To develop foundational knowledge of energy efficiency, regenerative braking, and
range estimation in electric vehicles.

Course Outcomes

1. Understand the fundamental forces acting on EVs and how they influence
acceleration, braking, and overall vehicle performance.

2. Compare different drivetrain architectures and analyse power flow in hybrid and
electric vehicles.

3. Calculate torque and power requirements for EVs under various driving conditions.

4. Apply drive cycles to estimate EV performance, range, and energy consumption.

5. Learn how EV subsystems are integrated into a complete vehicle, considering layout,
packaging, and safety.

Unit 1 6. Vehicle Dynamics Fundamentals 9

Forces on Vehicles - Aerodynamic drag: principles, drag coefficient, impact on efficiency,
Rolling resistance: tire properties, road conditions, load effects, Gradient resistance:
climbing forces on slopes, Acceleration & Braking Dynamics - Longitudinal dynamics:
force balance equations, Acceleration performance and traction limits, Braking dynamics:
regenerative braking vs mechanical braking, Stability considerations during acceleration and
deceleration.

Unit 2 \ Drive Train Topologies 9

Series Architecture - Energy flow from engine, generator, motor, wheels, Advantages and
limitations, Parallel Architecture - Engine and motor both drive wheels directly, Efficiency
and control strategies, Series-Parallel Architecture - Combined benefits of series and
parallel systems, Case studies (Toyota Prius, Honda hybrids), Power Flow Analysis-
Mathematical modelling of power distribution, Efficiency mapping and optimization.

Unit 3 \ Power & Torque Calculations 9

Torque Requirements - Vehicle mass, gradient, acceleration demands, Torque-speed
characteristics of electric motors, Speed vs Power Relationships - Power demand at
different speeds, Motor efficiency curves, Gear ratio considerations.

Unit 4 \ Drive Cycles & Testing \ 9

Standard Driving Cycles - WLTP (Worldwide Harmonized Light Vehicles Test Procedure),
EPA (US Environmental Protection Agency cycles), Indian Driving Cycle (IDC), Distance &
Energy Estimation - Range estimation methods, Energy consumption per km (Wh/km),
Simulation tools for drive cycle analysis.

Unit 5 \ System Integration \ 9
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Layout Optimization - Placement of battery packs, motors, controllers, Weight distribution
and centre of gravity, Packaging Considerations, Space utilization in passenger and
commercial EVs, Cooling systems and thermal management, Safety & Redundancy -
Electrical safety standards (high-voltage systems), Redundancy in control systems, Crash
safety and battery protection.

Total Lecture Hours \ 45

Text Books

1) Electric and Hybrid Vehicles: Design Fundamentals — Igbal Husain
— A comprehensive systems-level book on EV/HEV fundamentals, including architecture
and powertrain concepts.

2) Modeling, Dynamics, and Control of Electrified Vehicles — Haiping Du, Dongpu
Cao, Hui Zzhang

— Strong focus on modeling and dynamics of EV systems, including transmission and
vehicle dynamics aspects.

3) Modern Electric, Hybrid Electric, and Fuel Cell Vehicles — Mehrdad Ehsani, Yimin
Gao, Stefano Longo & Kambiz Ebrahimi

— A well-established text covering propulsion, architectural components, and vehicle
performance fundamentals useful for EV courses.

4) Electric Vehicle Architecture — S. Nazrin Salma, S. Arumuga Kani & A. Niyas Ahamed
— A concise book focused on EV architecture which is good as a supplementary or
reference text.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P | C
2AEEE533 Battery Technology and Energy Storage 3 0 0 3
Systems
Pre-requisite Syllabus Version
1.0

Course Objectives

1. Tointroduce the fundamentals of electrochemical energy storage systems and their role
in electric vehicles and power systems.

2. To provide knowledge of various battery technologies, including lead-acid, lithium-ion,
nickel-based, and emerging battery systems.

3. To explain battery characteristics, performance parameters, charging—discharging
behavior, and degradation mechanisms.

4. To familiarize learners with battery management systems (BMS), thermal management,
and safety considerations.

5. Todevelop an understanding of energy storage system sizing, selection, and integration
for electric vehicles and renewable energy applications.

Course Outcomes

1. Understand the fundamental electrochemical principles and compare different battery
chemistries.

2. Analyse battery performance metrics and understand degradation mechanisms.

3. Learn how cells are integrated into packs and the mechanical/thermal design
considerations involved.

4. Understand testing methodologies and safety features to prevent and mitigate battery
failures.

5. Explore emerging battery technologies and sustainability practices for long-term energy
storage solutions.

Unit 1 Battery Basics & Chemistry \ 9

Electrochemical Fundamentals - Principles of electrochemical energy storage, Redox
reactions, electrode potentials, Nernst equation, lon transport and electrolyte properties,
Battery Types & Cell Chemistry - Primary vs secondary batteries, Lead-acid, nickel-metal
hydride, lithium-ion, sodium-ion, Lithium-ion chemistries: LFP, NMC, NCA, LCO, Fuel cells
vs batteries.

Unit 2 Battery Characteristics ‘ 9

Energy Density & Power Density - Definitions and trade-offs, Gravimetric vs volumetric
energy density, Ragone plots, Charge/Discharge Curves -Voltage vs capacity
characteristics, C-rate and its impact on performance, Efficiency and losses during cycling,
Aging Mechanisms - Calendar aging vs cycle aging, SEI (Solid Electrolyte Interphase)
formation, Thermal degradation and capacity fade.

Unit 3 Pack Design ‘ 9

Cell Configurations & Interconnections - Series and parallel connections, Module and
pack-level design, balancing and battery management systems (BMS), Mechanical Design
Considerations - Thermal management (air, liquid cooling), Structural integrity and
vibration resistance, Packaging for safety and efficiency.

Unit 4 ‘ Battery Testing & Safety 9
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Testing Protocols - Capacity testing, cycle life testing, Standards (IEC, 1SO, SAE),
Accelerated aging tests, Failure Modes & Safety Features - Thermal runaway, short
circuits, overcharging, Safety mechanisms: fuses, vents, shutdown separators, Fire
suppression and containment strategies.

Unit 5 \ Emerging & Sustainability \ 9

Solid-State Batteries - Principles and advantages (higher energy density, safety),
Challenges: solid electrolyte conductivity, interface stability, Current research trends,
Recycling & Second-Life Applications - Recycling processes: pyro-metallurgical,
hydrometallurgical, direct recycling, Environmental and economic benefits, Second-life
applications: stationary energy storage, grid balancing.

Total Lecture Hours 45

Text Books

1) Battery Technology Crash Course: A Concise Introduction — Slobodan Petrovic
— A concise, engineering-oriented introduction to modern battery technology, covering
fundamentals and emerging storage systems — excellent for teaching and student study.

2) Energy Storage Systems: Fundamentals, Classification and a Technical
Comparative — José M. Andujar Marquez, Francisca Segura Manzano & Jesus Rey
Luengo

— Offers a solid foundation on energy storage technologies (including batteries), with
classifications and operational insight across systems.

3) Energy Storage Systems and Components — Alfred Rufer
— Provides balanced coverage of storage principles, quantitative comparisons, and
practical system perspectives relevant for EV and grid storage.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L| T|P|C

24EEE534 Battery Management Systems 3 0 0 3

Pre-requisite Syllabus Version
1.0

Course Objectives

1. To provide fundamental knowledge of the role and importance of battery management
systems in electric vehicles and energy storage applications.

2. To explain the architecture and key functions of BMS, including cell monitoring, state
estimation, protection, and balancing techniques.

3. To familiarize learners with battery parameters such as State of Charge (SoC), State of
Health (SoH), and State of Power (SoP) and their estimation methods.

4. To introduce battery safety, fault detection, thermal management, and protection
strategies implemented through BMS.

5. To develop an understanding of BMS hardware components, sensors, communication
protocols, and control algorithms.

Course Outcomes

1. Understand the purpose of BMS and its architecture in modern energy storage systems.

2. Learn how sensing and communication enable real-time monitoring and control of
battery systems.

3. Understand SOC and SOH concepts and apply estimation algorithms to predict battery
performance.

4. Compare balancing techniques and evaluate their role in extending battery life.

5. Learn how BMS ensures safety through fault detection, protection mechanisms, and
thermal management.

Unit1 | BMS Overview 9

BMS - Role of BMS in EVs and energy storage systems, Functions: monitoring, protection,
balancing, communication, Importance for safety, performance, and longevity, Architecture
& System Blocks- Centralized vs distributed BMS, architectures, Functional blocks:
sensing, control, communication, protection, Integration with battery pack and vehicle
systems.

Unit 2 ‘ Monitoring & Sensing ‘ 9

555 Timer and its applications, monostable multivibrator, Astable multivibrator -
Linear voltage regulator, 78XX and 79XX family, 723 IC voltage regulator, Switching
regulators.

Unit3 | SOC & SOH Estimation | 9

State of Charge (SOC) - Definition and importance, Methods: coulomb counting, voltage-
based, model-based approaches, State of Health (SOH)- Definition and parameters
(capacity fade, internal resistance), Indicators of battery degradation, Estimation
Algorithms - Kalman filters, neural networks, equivalent circuit models, Trade-offs between
accuracy, complexity, and computational cost.

Unit 4 ‘ Cell Balancing Techniques 9

Active vs Passive Balancing - Passive balancing: resistor-based energy dissipation,
Active balancing: energy transfer between cells (capacitor/inductor-based), Efficiency and
cost trade-offs, BMS Balancing Control- Algorithms for balancing strategies, Impact on
battery life and performance, Case studies of balancing in EV packs.

Unit 5 Protection & Fault Handling 9
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Over-Current & Short-Circuit Protection - Detection methods and protective circuits,
Fuses, relays, solid-state switches, Thermal Safety Procedures- Thermal runaway
mechanisms, Cooling systems and thermal sensors, Emergency shutdown and fault
isolation.

\ Total Lecture Hours \ 45

Text Books

1) Battery Management Systems: Design and Implementation for EVs — Adrian
Cellar A beginner-friendly text focusing on BMS fundamentals, architecture, cell
monitoring, state estimation, balancing, safety and real-world EV applications.

2) Battery Management System and Its Applications — Xiaojun Tan, Andrea Vezzini &
Yu-Qian Fan

+ Covers basic concepts, design, performance testing, battery modeling, and BMS
topologies with practical case studies — suitable for undergraduate or early postgraduate
learners.

3) Advanced Battery Management System for Electric Vehicles — Shichun Yang,
Xinhua Liu, Shen Li & Cheng Zhang

* A deeper academic book focusing on advanced estimation methods (SoC, SoH, SoP),
balancing strategies, thermal control and functional safety — ideal for deeper study or
capstone projects.

4)Battery Management Systems for Large Lithium-lon Battery Packs — Davide
Andrea

* Practical and detailed coverage of BMS architectures, topologies, functions, protection
and troubleshooting for large Li-ion battery systems often used in EVs and ESS.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C

24EEES35 Electric Drives, Motors and Control Systems 3 0 0 3

Pre-requisite Syllabus Version
1.0

Course Objectives

1. To provide fundamental knowledge of electric motors, power electronic converters, and
drive systems used in industrial and electric vehicle applications.

2. To explain the principles of operation, characteristics, and control methods of DC,
induction, synchronous, and permanent magnet motors.

3. Tointroduce control techniques for electric drives, including speed, torque, and position
control using classical and modern control methods.4)To familiarize learners with power
electronic interfaces, modulation techniques, and drive protection schemes.

4. To develop the ability to analyse the dynamic performance of motor—drive systems
under various operating conditions.

5. To develop the ability to analyse the dynamic performance of motor—drive systems
under various operating conditions.

Course Outcomes

Identify suitable motors for industrial and automotive applications
Analyse motor performance under different load conditions
Implement sensorless control strategies for cost-effective drives
Evaluate efficiency improvements in EVs through regeneration
Apply fault detection and protection strategies in real-world systems

""P.‘-*’!\’P

Umt 1 \ Motor Types & Principles 9

Fundamentals of electromechanical energy conversion- Classification of motors: DC, BLDC,
PMSM, Induction - Constructional features and working principles - Comparison of motor
types (efficiency, cost, applications) - Selection criteria for different applications.

Unit 2 \ Motor Characteristics \ 9

Torque—speed characteristics of DC, BLDC, PMSM, and induction motors, Power—speed
and efficiency curves, Losses in motors: copper, iron, mechanical, stray load, Performance
evaluation methods, Thermal limits and duty cycles.

Unit 3 \ Drive Control Techniques \ 9

Basics of power electronic converters (inverters, rectifiers), Pulse Width Modulation (PWM)
techniques, Field-Oriented Control (FOC) for PMSM/BLDC, Direct Torque Control (DTC),
Sensorless control methods (back-EMF, observers, estimators), Digital implementation
using microcontrollers/DSPs.

Unit 4 \ Regenerative Braking \ 9

Principles of regenerative braking in electric drives- Energy recovery and storage methods
(battery, supercapacitor)- Bidirectional converters for regenerative operation- Control
strategies for smooth braking - Case studies: EV regenerative braking systems.

Unit 5 \ System Integration & Controllers \ 9

Motor controller hardware: inverters, gate drivers, and sensors - Embedded controllers:
microcontrollers, DSPs, FPGAs - Communication protocols (CAN, LIN, Ethernet) -
Integration with vehicle systems: BMS, transmission, safety systems- Reliability, fault
detection, and protection mechanisms- Case studies: EV drive system architecture.

Total Lecture Hours ‘ 45
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Text Books
textbook covering electric drives, motor types, converters, performance, and

ontrol techniques including modern advances

c
Fundamentals of Electric Drives — Mohamed A. El-Sharkawi
Electric Machines and Drives: Principles, Control, Modeling, and Simulation —

Electric Drives — lon Boldea & Syed A. Nasar Comprehensive university-level

2.
3. i
Shaahin Filizadeh
4. Electric Drives and Electromechanical Systems — Richard Crowde
Evaluation Scheme
. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C

24EEE536 Automotive Electronics 3 0 0 3

Pre-requisite NIL Syllabus Version
1.0

Course Objectives

1. To understand the concepts of Automotive Electronics and its evolution and trends.
and understand the various application of electronics systems and ECU in automotive.

2. To learn and understand principles and applications of sensors in automotive electronics
systems.

3. Tolearn and understand principles and applications of actuators in automotive electronics
systems.

4. To learn and understand the various communication protocols in automotive

5. To learn and understand various control systems in automotive.

Course Qutcomes

1. Acquire an overview of automotive components, subsystems, and basics of Electronic
Engine Control in today’s automotive industry.

2. Use and apply available automotive sensors and actuators in various electronic control
systems while designing automotive system design.

3. Understand the networking of various modules in automotive systems and communication
protocols of interfacing different electronics components, systems and mechanical
counterparts.

4. Recognize different control systems in automotive.

5.  Apply knowledge of modern technologies in automotive design.

Unit 1 Introduction to Automotive Electronics \ 9

Introduction to Modern Automotive Systems. Evolution of Automotive Electronics. Need for
electronics in automobiles. Application areas of electronic systems in modern automobiles:
Electronics Engines Control, Electronics Fuel Control, Electronics Ignition, Automotive
transmissions, Electronic Control Unit (ECU) design cycle: V-Model development cycle.
Components of ECU. Examples of ECUs in automotive.

Unit 2 \ Automotive Sensors \ 9

Airflow rate sensor (MAS), Engine Crankshaft Angular Position Sensor, Hall effect Position
Sensor, Optical Crankshaft Position Sensor, Manifold Absolute Pressure (MAP), Throttle Angle
Sensor (TAS), Engine Coolant Temperature (ECT) Sensor, Air Bag Sensors.

Unit3 | Automotive Actuators | 9

Automotive Ignition Control Actuators, Fuel Injector Actuator, Solenoids, Various types of
electric motors and piezoelectric force generators, Relays (Solid State relays and
Electromechanical relays). Electro-Pneumatic: Pneumatic Motors, Electro Hydraulic Valves.

Unit 4 \ Communication Protocols and Infotainment systems \ 9

Overview of automotive communication protocols: CAN, LIN, Flex Ray, MOST, D2B and DSI,
Communication interface with ECUs, TCP/IP for automotive applications, Infotainment
Systems: Application of telematics in automotive domain, Global positioning systems (GPS).

Unit 5 ‘ Automotive Control Systems \ 9
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Digital Engine Control System, Vehicle Motion Control System: Typical Cruise Control System,
Stepper Motor-Based Actuator for Cruise Control, Antilock Braking Systems, Traction Control
System, , Electronically controlled power steering systems.

Total Lecture Hours 45

Text Books

1. Williams. B. Ribbens: “Understanding Automotive Electronics”, 6th Edition, Elsevier
Science,Newnes Publication, 2003.

2. Robert Bosch: “Automotive Electronics Handbook”, John Wiley and Sons, 2004.

Reference Books

1. Ronald K Jurgen: “Automotive Electronics Handbook”, 2nd Edition, McGraw-Hill, 1999

2. James D. Halderman: “Automotive Electricity and Electronics", PHI Publication.

3. Igbal Husain: "Electric and Hybrid Vehicles: Design Fundamentals”, CRC Press, 2003

4. G. Meyer, J. Valldorf and W. Gessner: "Advanced Microsystems for Automotive
Applications”, Springer, 2009.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Marks Seminar land Il Exam Exam
Marks Marks Marks Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P | C

24EEES537 Power Electronics for EV Applications 3 0 0 3

Pre-requisite Nil Syllabus Version
1.0

Course Objectives

1. To provide fundamental knowledge of power electronic devices, converters, and control
techniques used in electric vehicle applications.

2. To explain the operation and design of DC-DC converters, inverters, and motor drive
interfaces employed in electric vehicles.

3. To introduce switching devices, modulation techniques, and gate-drive circuits with
emphasis on efficiency and reliability.

4. To familiarize learners with power electronics applications in battery charging systems,
on-board chargers, and regenerative braking.

5. To develop an understanding of thermal management, protection, and electromagnetic
compatibility issues in EV power electronic systems.

Course Outcomes

1. Compare device characteristics for different EV applications

2. Design converters for specific voltage/current requirements in EVs
3. Integrate inverter control with motor drive systems

4. Design protection circuits for safe and reliable operation

5. Apply thermal management techniques for reliable operation.

Unit 1 \ Semiconductor Devices 9

Fundamentals of semiconductor switching devices- MOSFETSs: structure, operation,
switching characteristics- IGBTs: characteristics, comparison with MOSFETs- Wide-
bandgap devices: SiC (Silicon Carbide) and GaN (Gallium Nitride)- Advantages of SiC/GaN
in EV applications (high efficiency, high frequency, thermal performance)- Device selection
criteria for converters and inverters.

Unit 2 \ DC-DC Converter Topologies 9

Fundamentals of DC-DC conversion- Buck converter: step-down operation, design
eguations- Boost converter: step-up operation, control strategies- Buck-Boost converter:
bidirectional operation, applications in EVs- SEPIC (Single-Ended Primary Inductor
Converter): advantages in EV power systems- Efficiency analysis and design
considerations.

Unit 3 \ Inverter Design & Control \ 9

Role of inverters in EV drive systems- Single-phase inverter design and applications- Three-
phase inverter design for traction motors- Modulation techniques: Sinusoidal PWM, Space
Vector PWM (SVPWM), advanced modulation for efficiency optimization- Control strategies
for motor drives (integration with FOC/DTC).

Unit 4 \ Power Quality & Protection \ 9

Power factor correction (PFC) techniques in EV chargers- Harmonics and their mitigation in
EV power systems- Over-voltage and under voltage protection methods- Short-circuit and
overcurrent protection, EMI/EMC considerations in EV power electronics, Standards and
compliance requirements.

Unit 5 \ Integration & Efficiency Optimization \ 9

Loss mechanisms in converters and inverters (conduction, switching, core losses)-
Strategies for loss reduction (soft switching, synchronous rectification)- Thermal
management techniques: heat sinks, liquid cooling, advanced materials- System-level
integration of converters, inverters, and controllers- Case studies: efficiency optimization in
commercial EV powertrains.
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Total Lecture Hours

45

Text Books

1. Power Electronics: Converters, Applications, and Design — N. Mohan, T. M.
Undeland & W. P. Robbins.

2. Electric Vehicle Powertrain and Energy Storage Systems — Simone Rizzoni &

Guzzella/Lai (chapters covering power electronics)
3. Power Electronics and Motor Drives: Advances and Trends — Bimal K. Bose

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P | C
2AEEE538 EV Charging Infrastr_ucture and Grid 310l ol 3
Integration
Pre-requisite Syllabus Version
1.0

Course Objectives

1) To introduce the fundamentals of electric vehicle charging infrastructure, charging
standards, and classifications of EV chargers.

2) To provide knowledge of power electronics, communication protocols, and control
strategies used in EV charging systems.

3) To explain the impact of large-scale EV integration on power systems, including load
management, power quality, and grid stability.

4) To familiarize learners with grid integration concepts such as smart charging, vehicle-to-
grid (V2G), and renewable energy integration.

5) To develop an understanding of planning, design, safety, and regulatory aspects of EV
charging infrastructure.

Course Qutcomes

6. Explain the role and function of EVSE in charging systems

7. Classify charging levels and their applications

8. Explain the role of communication protocols in EV charging

9. Explain V2G concepts and their benefits to grid stability

10. Plan and design EV charging sites considering technical and safety aspect.

Unit1 | Charging Basics | 9

Fundamentals of Electric Vehicle Supply Equipment (EVSE)- Charging principles:
AC vs DC charging- On-board chargers: design, limitations, power ratings- Off-board
chargers: fast charging stations, grid interface- Safety considerations in charging
systems.

Unit 2 ‘ Charging Levels & Standards ‘ 9

Charging levels: Level 1 (slow), Level 2 (medium), DC fast charging - Voltage,
current, and power ratings for each level- International standards and protocols:
CHAdeMO (Japan), CCS (Combined Charging System, Europe/US), Bharat EV
norms (India) - Comparative analysis of charging standards.

Unit 3 ‘ Communication & Protocols ‘ 9

Importance of communication in EV charging- Charging communication standards
(ISO 15118, DIN SPEC 70121)- Basics of OCPP (Open Charge Point Protocol)-
Interoperability between EVs and charging stations- Cybersecurity considerations in
charging communication.

Unit 4 ‘ Smart Grid & V2G Concepts \ 9

Smart charging strategies: demand response, load balancing- Vehicle-to-Grid (V2G)
concepts and operation- Grid integration issues: harmonics, stability, peak load
management- Role of renewable energy in EV charging- Case studies: V2G pilots .

Unit5 | Infrastructure Planning | 9
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Site design and planning for charging stations- Power requirements and grid
connectivity- Load management strategies for multiple chargers- Safety standards

and compliance (IEC, IEEE, national codes)- Economic and policy considerations in
infrastructure deployment.

‘ Total Lecture Hours ‘ 45
Text Books

1. Ramakant Gayakwad, “Op-Amps & Linear Integrated Circuits”, Prentice Hall of
India, New Delhi, 4th edition, 2002.

2. M. Morris Mano and Mictael Ciletti, “Digital Design”, Pearson Education, 5th Edition,
2013.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C

24EEES39 Thermal Management Systems 3,003

Pre-requisite Syllabus Version
1.0

Course Objectives

1. To introduce the fundamentals of heat transfer and thermal management principles
applied to electrical, electronic, and automotive systems.

2. To provide knowledge of thermal management requirements for batteries, power
electronics, electric motors, and vehicle cabins.

3. To explain cooling and heating techniques, including air cooling, liquid cooling, phase-
change materials, and refrigeration-based systems.

4. To familiarize learners with thermal modelling, measurement, and analysis methods for
effective system design.

5. To develop an understanding of thermal safety, reliability, and performance optimization
of energy and power systems.

Course Qutcomes

1. Analyze the performance characteristics of Op Amp.

2. Understand and implementation of special ICs and its application.

3. Understand and analyse the different number system.

4. Understand different digital logic families, implement combinational logic functions using
logic gates.

5. Understand the operation of various flip-flops (SR, D, JK, T), analyze and design
synchronous sequential circuits using state diagrams.

Unit 1 Heat Transfer Fundamentals \ 9

Principles of heat transfer, Conduction: Fourier's law, thermal conductivity of materials,
Convection: natural vs forced convection, heat transfer coefficients, Radiation: Stefan—
Boltzmann law, emissivity, radiative heat exchange Combined modes of heat transfer in
engineering systems.

Unit 2 \ Battery Thermal Management 9

Importance of thermal management in lithium-ion batteries, Air cooling systems: design,
limitations, efficiency, Liquid cooling systems: direct and indirect cooling, coolant selection,
Phase change materials (PCMs) for battery cooling, Thermal runaway: causes, prevention
strategies, safety mechanisms, Case studies: EV battery pack cooling systems.

Unit 3 \ Motor Thermal Management 9

Heat generation in electric motors (copper losses, iron losses, friction), Cooling methods: air
cooling, liquid cooling, oil cooling, Advanced cooling techniques: hollow shaft cooling, spray
cooling, Thermal limits and insulation classes, Case studies: motor cooling in EV traction
systems.

Unit 4 \ Power Electronics Cooling 9

Heat generation in power electronic devices (MOSFETS, IGBTSs, SiC/GaN), Passive cooling:
heat sinks, thermal interface materials, Active cooling: fans, liquid cooling, refrigeration-
based systems, Thermal design considerations for converters and inverters, Reliability and
lifetime improvement through effective cooling.

Unit 5 \ Simulation Methods 9
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Fundamentals of thermal modelling,

studies: battery pack and motor thermal simulations.

Lumped parameter models vs detailed CFD
simulations, Finite Element Analysis (FEA) for thermal problems, Software tools: ANSYS,
COMSOL, MATLAB/Simulink, Validation of simulation results with experimental data, Case

Total Lecture Hours \ 45

Text Books

1. Fethi Aloui, Edwin Geo Varuvel, Ankit Sonthalia, “Handbook of Thermal Management

Systems: e-Mobility and Other Energy Applications”

2. Hafiz Muhammad Ali, “Thermal Management for Batteries: From Basic Design to

Advanced Simulation and Management Methods”
3. Younes Shabany, “Heat Transfer: Thermal Management of Electronics”

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L, T |P| C
24EEE540 Embedded Systems and Simulation ToolsforEV | 3 | 0 |0 | 3
- Syllabus
Pre-requisite Version
1.0

Course Objectives

1. To introduce the fundamentals of embedded systems and their role in electric vehicle
control and monitoring applications.

2. To provide knowledge of microcontrollers, sensors, actuators, and communication
interfaces used in electric vehicles.

3. To explain the use of simulation and modelling tools for analysing EV subsystems such
as powertrain, battery, and control systems.

4. To familiarize learners with real-time control, data acquisition, and embedded software
development for EV applications.

5. To develop the ability to integrate embedded hardware with simulation environments
for system testing and validation.

Course Outcomes

Understand the role of microcontrollers in EV systems

Explain the principles of real-time systems in EV applications
Differentiate between CAN, LIN, and UART communication protocols
Use MATLAB/Simulink for modelling EV subsystems

Explain the role of HIL testing in EV development.

A S

Unit 1 ‘ EV Embedded Hardware ‘ 9

Role of embedded systems in EVs, Microcontrollers and Digital Signal Processors
(DSPs),Architecture and selection criteria for EV applications, Sensor interfacing: current,
voltage, temperature, speed, position sensors, Signal conditioning and analog-to-digital
conversion, Case studies: embedded hardware in EV battery management systems
(BMS).

Unit 2 \ Real-Time Systems \ 9

Fundamentals of real-time operating systems (RTOS), Real-time monitoring of EV
subsystems (battery, motor, power electronics), Data acquisition techniques and hardware
requirements, Timing constraints and scheduling in real-time systems, Reliability and fault
tolerance in EV embedded systems.

Unit 3 \ Communication Buses \ 9

Importance of communication in EV subsystems, Controller Area Network (CAN): protocaol,
arbitration, error handling, Local Interconnect Network (LIN): low-cost communication for
auxiliary systems, UART (Universal Asynchronous Receiver-Transmitter): basics and
applications, Comparative analysis of communication buses in EVs, Case studies:
communication in BMS and motor controllers

Unit4 | Simulation with MATLAB/Simulink 9

Introduction to MATLAB/Simulink for EV system modelling, Modelling of batteries: SOC
estimation, thermal behaviour, Modelling of motors: DC, BLDC, PMSM, induction motors,
Modelling of power electronics: converters and inverters, Integration of subsystems into
complete EV models, Validation of simulation results with experimental data.

Unit 5 ‘ HIL & Diagnostics 9
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Hardware-in-the-Loop (HIL) testing principles, HIL platforms for EV applications (dSPACE,
OPAL-RT, NI), Real-time simulation and controller validation, Fault detection and

diagnostics in EV embedded systems, Case studies: HIL testing for motor controllers and

BMS.

Total Lecture Hours \ 45

Text Books

1. Ramakant Gayakwad, “Op-Amps & Linear Integrated Circuits”, Prentice Hall of

India, New Delhi, 4th edition, 2002.

2. M. Morris Mano and Mictael Ciletti, “Digital Design”, Pearson Education, 5th Edition,

2013.

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assighment . Semester
Seminar land Il Exam
Marks Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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24ENG601 (Common To All Branches) 0

Business Communication Laboratory L|T|P

o
IN

Course Objectives:
The course aims to:

1. Develop essential communication skills for effective business and professional
interactions.

Enhance critical thinking through psychometric tests and business-related content.
Prepare students for international business standards and global communication.
Master interview techniques and business etiquette for career advancement.

. Create professional business documents including job applications and CVs.

akrwnN

Course Outcomes:
At the end of the course, the students will be able to

1. Communicate effectively in individual and group business environments
2. Analyze and respond to complex business information accurately.
3. Demonstrate global competence for international business exams and communication
4. Exhibit confidence and professionalism in business interviews and scenarios
5. Craft polished business documents, including job applications and CVs
S.No | List of Experiments/Exercises No.of
Hours
1 Soft Skills and Hard Skills 2
2 Psychometric Test (Situational Judgement) 2
3 Listening to TED talks 2
4 Listening to TOEFL and IELTS practice test audios 2
5 PPT Presentation (Advancements in the field of Science and 3
Technology)
6 Process Description 3
7 Public Speaking (Speaking on the current issues) 2
8 Group Discussion 4
9 Interview Etiquette (Dress code, Body Language) 2
10 | Interview FAQs 2
11 | Mock Interview 2
12 | Reading Comprehension-Scientific Articles, Case Studies 2
13 | Job Application Letter and Curriculum Vitae 2
Total Number of Hours 30
Text Books

1. Bovee, Courtland L., and John V.Thill. Business Communication Today.15" ed.,
Pearson, 2023.

2. Locker, Kitty O., and Stephen Kyo Kaczmarck, Business Communication, 12" ed.,
McGraw-Hill Education, 2022

3. Lehman, Carol M., Debbie D. DuFence. Bcom, Business Communication, 11" ed.,
Cengage Learning, 2024

4. Lesikar, Raymond V., et al. Lesikar's Business Communication: Connecting in a
Digital World.14" ed. McGaw-Hill Education,2020.
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https://www.ted.com/talks
https://www.ielts.org/for-test-tasker/how-to-prepae
https://www.ets.org/toefl/test-takers/ibt/prepare
https://www.couresra.org/courses?guery=business%20communication
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Course Code Course Name L|T|P|]C
24UHV102 Universal Human Values - |l 2|10 3
Prerequisite NIL Syllabus Version
1.0
COURSE OBJECTIVES:

o Development of a holistic perspective based on self- exploration about
themselves (human being), family, society and nature/existence.

¢ Understanding (or developing clarity) of the harmony in the human being, family,
society and nature/existence.

Strengthening of self-reflection.
Development of commitment and courage to act.

Course Introduction - Need, Basic Guidelines, 6 Hours
Content and Process for Value Education

Unit 1

Self-Exploration- Content & process, Natural acceptance and experimental validation,
Continuous Happiness and Prosperity, Right understanding, Relationship and Physical
Facility- the basic requirements for fulfilment of aspirations of every human being with their
correct priority, Understanding Happiness and Prosperity correctly- A critical appraisal of the
current scenario.

Unit 2 ‘ Understanding Harmony in the Human Being ‘ 6 Hours

Understanding human being — as a co-existence, needs of happiness and physical
facility, as an instrument, harmony within the body.

Unit 3 | Understanding Harmony in the Family and Society | 6 Hours

Understanding values in human-human relationship, Understanding the meaning of
trust, respect, harmony in the society

Unit 4 Understanding Harmony in the Nature and Existence 6 Hours

Understanding the harmony in the Nature, Interconnectedness and mutual fulfilment
among the four orders of nature- recyclability and self-regulation in nature, Understanding
Existence as Co- existence of mutually interacting units in all-pervasive space, Holistic
perception of harmony at all levels of existence.

_ Implications of the above Holistic Understanding of 6 Hours
Unit 5 Harmony on Professional Ethics

Natural acceptance of human values, Definitiveness of Ethical Human Conduct, Basis for
Humanistic Education, Humanistic Constitution and Humanistic Universal Order,
Competence in professional ethics.

Course Outcomes:

* By the end of the course, students are expected to become more aware of themselves,
and their surroundings.

®* They would also become sensitive to their commitment towards what they have
understood.

* They would become more responsible in life, and in handling problems with sustainable
solutions, while keeping human relationships and human nature in mind.
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Textbook:

1. Human Values and Professional Ethics by R Gaur, R Sangal, G P
Bagaria, Excel Books, New Delhi, 2010

References:

Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.

1
2. The Story of My Experiments with Truth - by Mohandas Karamchand Gandhi.
3. Economy of Permanence - J C Kumarappa

4.
5
6
7

Rediscovering India - by Dharampal

. Hind Swaraj or Indian Home Rule - by Mohandas K. Gandbhi
. India Wins Freedom - Maulana Abdul Kalam Azad
. Vivekananda - Romain Rolland (English)
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Course Code Course Name L T |P|C

24AGE101 Disaster Management 3] 0]0]3

Prerequisite NIL Syllabus Version
1.0

Course Objectives

The course is designed to:

* Introduce students to the concepts, types, and impacts of disasters and their
implications on society, environment, and development.

* Develop awareness of disaster risk, vulnerability, and preparedness measures for
reducing loss of life and property.

* Familiarise students with institutional frameworks, policies, and disaster risk
reduction strategies at national and global levels.

* Enable students to understand the relationship between disasters, climate
change, and sustainable development.

* Equip students with basic knowledge of disaster response, assessment, and
community-level resilience practices.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Describe the concepts, types, and causes of disasters and their impacts on
society and environment.

2. Explain disaster risk, vulnerability, and preparedness measures for reducing disaster
impacts.

3. lllustrate the institutional framework, policies, and disaster risk reduction strategies
used in disaster management

4. Analyse the relationship between disasters, climate change, and development activities

5. Interpret basic disaster response, mitigation, and community resilience practices for
effective disaster management

Unit 1 INTRODUCTION TO DISASTERS 9

Definition: Disaster, Hazard, Vulnerability, Resilience, Risks - Disasters: Types of disasters
-- Earthquake, Landslide, Flood, Drought, Fire etc - Classification, Causes, Impacts
including social, economic, political, environmental, health, psychosocial, etc.- Differential
impacts- in terms of caste, class, gender, age, location, disability -- Global trends in
disasters: urban disasters, pandemics, complex emergencies, Climate change- Dos and
Don’ts during various types of Disasters.

Unit 2 ‘ APPROACHES TO DISASTER RISK REDUCTION (DRR) ‘ 9

Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness
community based DRR, Structural- non-structural measures, Roles and responsibilities of-
community, Panchayati Raj Institutions/Urban Local Bodies (PRIS/ULBs), States, Centre,
and other stake- holders- Institutional Processes and Framework at State and Central Level-
State Disaster Management Authority(SDMA)-- Early Warning System - Advisories from

Appropriate Agencies.
_ INTER-RELATIONSHIP BETWEEN DISASTERS AND 9
Unit 3 DEVELOPMENT
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Factors affecting Vulnerabilities, differential impacts, impact of Development projects such
as dams, embankments, changes in Land-use etc.- Climate Change Adaptation- IPCC
Scenario and Scenarios in the context of India -- Relevance of indigenous knowledge,
appropriate technology and local resources.

Unit 4 DISASTER RISK MANAGEMENT IN INDIA 9

Hazard and Vulnerability profile of India, Components of Disaster Relief: Water,
Food, Sanitation, Shelter, Health, and Waste Management, Institutional arrangements
(Mitigation, Response and Preparedness, Disaster Management Act and Policy - Other
related policies, plans, programmes and legislation - Role of GIS and Information Technology
Components in Preparedness, Risk Assessment, Response and Recovery Phases of
Disaster - Disaster Damage Assessment

Unit 5 DISASTER MANAGEMENT: APPLICATIONS AND CASE 9
STUDIES AND FIELD WORKS

Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of
Buildings and Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal
Flooding: Storm Surge Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies;
Forest Fire: Case Studies, Man Made disasters: Case Studies, Space Based Inputs for
Disaster Mitigation and Management and field works related to disaster management.

Total Lecture Hours | 45

Textbooks

1. Das, B. & Upasani, K.P., Textbook of Disaster Management, Latest Edition,
2024,CBS Publishers & Distributors Pvt. Ltd., New Delhi.

2. Ahmed, M.S. et al., Disaster Preparedness and Planning Management, First Edition,
2024, Notion Press, Chennai.

Reference Books

1. Coppola, D.P., Introduction to International Disaster Management, 3rd Edition,
Elsevier / Butterworth-Heinemann, Oxford.

2. Kayyem, J., The Devil Never Sleeps: Learning to Live in an Age of
Disasters, 2022, PublicAffairs, New York.

3. Vallero, D. & Letcher, T., Unraveling Environmental Disasters, Latest Edition,
Elsevier, Amsterdam.

4. Sivakumar, S., Disaster Management Laws in Asia: A Retrospect, 1st
Edition, 2025, Eastern Book Company, Lucknow.

Evaluation Method:

Continuous Assessment, End Semester Exams
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Course Code Course Name LI TI|PI|C

24MAT702 STATISTICS AND NUMERICAL METHODS 3 1 0 |4

Pre-requisite Syllabus Version
Nil 1

Course Objectives

The objective of this course is

To study testing of hypothesis for small and large samples tests.

To understand the concepts of principles of experimental design.

To have an idea of solving linear system of equations.

To know the numerical techniques of interpolation and extrapolation.
e To learn different types of numerical solution techniques.

Course Qutcomes

On completion of the course, students will be able to:
CO1. apply the concept of testing of hypothesis for small and large samples in real life
problems
CO2. apply the basic concepts of design of experiments in the field of Engineering.
COa3. calculate the approximate solution of algebraic equations.
CO4. use numerical methods techniques to find the solution of interpolation and
differentiation.
COS5. calculate the approximate solution of ordinary differential equations.

UNIT 1 TESTING OF HYPOTHESIS 12 Hours

Sampling distributions - Statistical hypothesis - Tests for single mean and difference of|
means (Large sample and small sample) - Tests for single variance and equality of variances-
Chi-square test for goodness of fit - Test for independence attributes.

UNIT 2 DESIGN OF EXPERIMENTS 12 Hours

One-way and two-way classifications - Completely randomized design - Randomized block
design - Latin square design- 22 factorial design.

SOLUTION OF EQUATIONS AND EIGENVALUE
PROBLEMS

Solution of algebraic and transcendental equations: Newton Raphson method - Solution
of linear system of equations: Gauss elimination method — Gauss Jordan method - Gauss
Jacobi method — Gauss Seidel method— Eigenvalues of a matrix by Power method.

INTERPOLATION AND NUMERICAL
UNIT 4 DIFFERENTIATION 12 Hours

Lagrange’s interpolations — Newton divided difference - Newton’s forward and backward
difference interpolation — Numerical Differentiation: Newton’s forward and backward for equal
intervals.

UNIT 3 12 Hours

UNIT 5 glél\E/lERICAL INTEGRATION AND SOLUTION OF 12 Hours

Numerical integration by trapezoidal and Simpson’s 1/3 rule and 3/8 rules - Single step
methods: Taylor series method — Euler and Modified Euler methods — Fourth order Runge -
Kutta method for solving first order Ordinary Differential equations.
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Total Periods: 60

TEXT BOOKS:

1. Gupta SC, Kapoor V.K. “Fundamentals of Mathematical Statistics”,12th Edition, Sultan
Chand & Sons, 2020.

2. Kandasamy P., Thilagavathi and K. Gunavathi., “Numerical Methods”, S. Chand &
Company Ltd., 2010.

REFERENCES:
1. C.E. Froberg, “Introduction to Numerical Analysis”, 2nd Edition, AddisonWesley,1981.
2. Gerald C. F. and Wheatley P.O., “Applied Numerical Analysis”, 7th Edition, Pearson

Education India, 2007.

3. Johnson Richard A., Miller and Freund's, “Probability and Statistics”, 8th Edition,
PHI,2018.

4. E. Kreyszig, Advanced Engineering Mathematics (8th Edition), John Wiley (1999).

5. Jared P. Lander, R for Everyone: Advanced Analytics and Graphics 2nd Edition,
Pearson Education, 2018.

REFERENCE LINKS:

1. http://ndl.ethernet.edu.et/bitstream/123456789/33524/1/Richard%20A.%20Johnson
2018.pdf
https://www.math.science.cmu.ac.th/docs/gNA2556/ref na/Katkinson.pdf
https://www.cse.iitm.ac.in/~vplab/downloads/opt/Applied%20Numerical%20Analysis.p
df
4. https://www.dcpehvpm.org/E-
Content/Stat/ FUNDAMENTAL%200F%20MATHEMATICAL%20STATISTICS-
S%20C%20GUPTA%20&%20V%20K%20KAPOOR. pdf

W™

https://www.r-project.org/
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24MAT704 NUMERICAL METHODS 3/11|0|4

Pre-requisite Syllabus Version
Nil 1

Course Objectives

The objective of this course is

« to provide the basic concepts of solving algebraic and transcendental equations.
to learn the numerical techniques of interpolation and numerical differentiation.
to provide procedures for solving the single and double integrals numerically.
to provide the numerical techniques for solving the initial value problems.
to provide the numerical techniques for solving the boundary value problems.

Course Outcomes

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

D1. compute the solutions of algebraic, transcendental and the system of equations.

D2. apply the numerical techniques in interpolation and numerical differentiation.

D3. compute the single and double integrals numerically in various engineering problems.

O4. apply the numerical techniques for solving the initial value problems in ordinary
differential equations.

05. use the numerical techniques for solving the boundary value problems in ordinary and
partial differential equations.

SOLUTION OF EQUATIONS AND EIGEN VALUE
PROBLEMS

Solution of algebraic and transcendental equations by Newton Raphson method - Solution of]
linear system of equations — Gauss elimination method — Gauss Jordan method — Gauss Jocobi
method - Gauss Seidel Iterative method — Eigenvalues of a matrix by Power method.

UNIT 1 12 Hours

INTERPOLATION AND NUMERICAL

UNIT 2 DIFFERENTIATION

12 Hours

Lagrange’s interpolations — Newton’s forward and backward difference interpolation —
Numerical Differentiation: Newton’s forward and backward for equal intervals.

UNIT 3 NUMERICAL INTEGRATION 12 Hours

Numerical integration by trapezoidal and Simpson’s 1/3 and 3/8 rules — Romberg’s method
— Two- and Three-point Gaussian quadrature formulas — Double integrals using trapezoidal
and Simpson’s rules.

INITIAL VALUE PROBLEMS FOR ORDINARY
UNIT 4 DIFFERENTIAL EQUATIONS 12 Hours

Single step methods: Taylor series method — Euler and modified Euler methods — Fourth order
Runge — Kutta method for solving first order Ordinary Differential equations — Multistep
methods: Milne’s and Adam’s predictor and corrector methods.
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UNIT 5

BOUNDARY VALUE PROBLEMS IN ORDINARY AND 12 Hours
PARTIAL DIFFERENTIAL EQUATIONS

Finite difference solution of second order ordinary differential equation — Finite difference
solution of one-dimensional heat equation by explicit and implicit methods — Two dimensional

Laplace equations.

Total Periods: 60

TEXT BOOKS:

1. Grewal B.S., and Grewal. J.S., "Numerical Methods in Engineering and Science",
9th Edition, Khanna Publishers, New Delhi, 2007.

2. Kandasamy P., Thilagavathi and K. Gunavathi., “Numerical Methods”, S. Chand &
Company Ltd., 2010.

REFERENCES:

1. Chapra S.C., and Canale. R.P, "Numerical Methods for Engineers", 7th Edition,
McGraw-Hill, New Delhi, 2015.

2. Veerarajan T., Ramachandran T., ‘Numerical Methods with Programs in C and
C++’ Tata McGraw Hill., 2007.

3. Jain MK, lyengar, S.R., and Jain, R.K., ‘Numerical Methods for Scientific and
Engineering Computation’, New Age Publishers. 6" edition, 2007.

4. Sankara Rao. K., “Numerical Methods for Scientists and Engineers”, Prentice Hall

of India Private. Ltd, 3 Ed., New Delhi, 2007.
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Course Code Course Name L T | P | C

24EEE802 ELECTRICAL CADD LABORATORY Ooj]0| 2|1

Pre-requisite Syllabus Version
1.0

Course Objectives

1. To familiarize students with basic engineering drawing skills for electrical applications.

2. To understand and use standard electrical symbols in circuit representation.

3. To develop the ability to draw wiring layouts, machine windings, and power system
diagrams.

4. To study the constructional features of electrical machines and equipment through
drawings.

5. To enable students to represent power and control circuits for practical applications.-

Course Outcomes

1. Demonstrate characteristics of power electronic devices and converters used in
renewable systems.

2. Analyze the operation of solar PV and wind energy systems through experimental

testing.

Implement and test power conversion circuits for renewable energy applications.

Simulate grid-connected and off-grid renewable systems using modern software tools.

Understand and apply energy storage and protection schemes in renewable power

systems.

o s w

LIST OF EXPERIMENTS

Draw the Basic shapes like lines, arcs, curves, shape filling.
Draw the Basic Electrical symbol.

Draw house wiring diagram and layout.

Develop a wave winding for DC machine.
Develop a lap winding for DC machine.

Draw Transmission tower.

Draw construction feature of D.C motor.

Draw 3 point and 4 point starters.

Draw the line diagram of DOL starters.

10 Draw lamps used in illumination.

11. Draw single line diagram of power system.

12. Draw Simple power and control circuit diagrams.

©oOoNoO Ok WNPRE

Total: 45
Evaluation Scheme
. Record Practical | Viva - End Course Total Marks
Observation Note Model voce Semester Internal External Total
Note Marks Mark Exam Marks Practical Marks Marks Marks
arks Marks Marks
10 15 15 10 50 50 50 100
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Course Code Course Name L|T|P|C
240EC934 ELECTRICAL MACHINES 310|073
Syllabus

Pre-requisite )
9 Version

BASIC ELECTRICAL AND ELECTRONICS
24EEE304 ENGINEERING 1.0

Course Objectives

To introduce the fundamental principles of electromechanical energy conversion.

To understand the construction, working, and characteristics of DC machines.

To understand the construction, working, and characteristics of transformers.

To understand the construction, working, and characteristics of induction motor.

To understand the construction, working, and characteristics of synchronous machine.

AR S

Course Outcomes

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

1. Explain the principles of electromechanical energy conversion and magnetic circuit

2. Describe construction, working, and characteristics of DC machines.

3. Analyze the operation and performance of single-phase and three-phase
transformers.

4. Understand the working of induction machines.

5. Understand the working of synchronous machines.

Unit 1 Introduction to Electrical Machines 9

Types, applications, magnetic circuits, MMF, reluctance. Electro mechanical Energy
Conversion: Principle, energy balance, force and torque equations.

Unit 2 DC machines 9

Construction, types, EMF equation, operation, characteristic and application-DC generator,
DC motor.

Unit 3 | Introduction to Transformer | 9

Single-Phase Transformers - Construction, principle, EMF equation, equivalent
circuit. Three-Phase Transformers -Types of connections, parallel operation, auto-
transformer.

Unit 4 Induction Motor 9

Single-Phase Induction Motors: Types, applications and testing.Three-Phase Induction
Motor - Construction, principle, slip, torque-speed characteristics.

Unit 5 Synchronous Machines 9

Alternator operating principle, EMF equation, regulation.Synchronous Motor:
operation,Characteristics and applications.

45
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Total Lecture Hours

Text Books

1. 1.J. Nagrath, D.P. Kothari, “Electric Machines”, Tata McGraw Hill, 4th Edition, 2010.

2. A.E. Fitzgerald, Charles Kingsley, Stephen D. Umans, “Electric Machinery”,
McGraw-Hill, 7th Edition, 2013.

Reference Books

1. S.Bimbhra, “Electrical Machinery”, Khanna Publishers, 7th Edition, 2011.

2. J.B. Gupta, “Theory and Performance of Electrical Machines”, S.K. Kataria & Sons,
2012.

3. M.G. Say, “The Performance and Design of AC Machines”, CBS Publishers, 2005.

Evaluation Scheme

Course Total Marks
. Technical CAT Model End
Assignment . Semester

Marks Seminar land Il Exam Exam

Marks Marks Marks Internal | External Total

Marks Marks Marks Marks

10 5 20 15 50 50 50 100

| Course Code | Course Name L [ T ] P ] cCc|
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240EC935 POWER SYSTEM 3 0 0 3

Syllabus Version

Pre-requisite

1.0

Course Objectives

1. To introduce the basic structure of power systems including generation, transmission,
and distribution systems.

2. To provide knowledge about different types of overhead line insulators, their need,
and electrical performance characteristics.

3. To impart an understanding of overhead transmission lines, their parameters,
transmission line models, and power transfer capabilities.

4. To familiarize students with transmission line design, including sag and tension
calculations, corona effects, and voltage regulation analysis.

5. To educate on underground cable systems, including classification, insulation
properties, fault location, and charging current calculations.

Course Outcomes

1. Explain the components of power systems and analyze radial and ring main
distribution systems using MATLAB.

2. Describe the construction, types, and performance of overhead line insulators and
calculate string efficiency.

3. Evaluate the parameters of transmission lines and analyze short, medium, and long
lines using MATLAB.

4. Design transmission lines considering sag, corona effects, and determine efficiency
and voltage regulation through simulati

5. Understand and analyze underground cable systems including insulation resistance,
grading, fault location, and charging current.

Unit 1 \ Power System - Introduction 9

Introduction to Power System - Generation, Transmission & Distribution. Element of DC &
AC distribution system — Radial and ring main distributor - Single fed, double fed.
Determine the current and voltage circulating in a D.C and A.C distribution network using
MATLAB.

Unit 2 Insulator for transmission line 9

Overhead line Insulator: need & types - Pin, Suspension, Strain, Shackle, Guy etc.
Potential distribution - String efficiency - Methods of equalizing potential drop over string
insulators. Study of different types of Insulators.

Unit 3 | Overhead Transmission Line 9

Overhead Transmission Lines Conductors. Transmission line parameters and their
evaluations - Resistance, Inductance & Capacitance. Models of Short, Medium & Long
Transmission Lines. Skin, Proximity and Ferranti effect. Power transfer capability of a
transmission line. Determine the generalized constants (A, B, C, D) of a Transmission line
system using MATLAB.
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Unit 4 ‘ Design of transmission line 9

Electric Power Transmission Towers. Sag evaluation and their calculations. Corona -
Visual & Critical voltages - Corona loss - Effect of corona on line design practical
considerations. Determine the Efficiency, Voltage Regulation of a Transmission line
system using MATLAB.

Unit 5 Underground cable 9

Classification of cables, Cable conductors, Insulating materials, Insulation resistance,
electrostatic stress, grading of cables, capacitance calculation, losses and current carrying
capacity. Location of faults, methods of laying of underground cables. Study of
underground Cables and find the charging current.

Total Lecture Hours 45

Text Books

1. B.R. Gupta, “Power System Analysis and Design”, S. Chand publishers.
2. S.N. Singh, “Electrical Power Generation, Transmission & Distribution”, PHI Pvt. Ltd.
3. Weedy and Cory, “Electric Power Systems”, John Wiley & Sons.

Reference Books

1. D. Das, “Electrical Power Systems”, New Age Intl. (P) Ltd.

2. Hadi Saadat, “Power System Analysis”, Mc Graw Hill.

3. J.J. Grainger and W.D Stevenson, “Power System Analysis”, McGraw Hill.
4

Kothari and Nagrath, “Power System Engineering”, McGraw Hill Edu. (I) Pvt. Ltd.

Evaluation Scheme

End
. C Total Mark
. Technical CAT Model Seme ourse Total Marks
Assignment .
Marks Seminar land Il Exam ster
Marks Marks Marks Exam Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
| Course Code | Course Name | L | T | P | C
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240EC936 GREEN AND SUSTAINABLE ENERGY 3 0 0 3

Syllabus Version

Pre-requisite

1.0

Course Objectives

To understand the nexus between energy, environment and sustainable development.
To study the importance of solar energy collection and storage.

To apply the principles of wind energy and biomass energy.

To study the concept of geothermal and ocean energy.

To study the concepts of green manufacturing systems.

akrwnNpE

Course Outcomes

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

Understand the nexus between energy, environment and sustainable development.
Study the importance of solar energy collection and storage.

Apply the principles of wind energy and biomass energy.

Study the concept of geothermal and ocean energy.

Study the concepts of green manufacturing systems.

U"P.W!\’!—‘

Umtl \Energy ‘ 9

Introduction to the nexus between energy- Environment and sustainable development-
Energy sources over view and classification-Sun as the source of energy, fossil fuel
reserves and resources - Overview of global/ India’s energy scenario. Energy
consumption models — Specific Energy Consumption.

Unit 2 Solar Energy 9

Role and potential of new and renewable sources- Environmental impact of solar power-
Instruments for measuring solar radiation and sun shine, solar radiation data- Photo voltaic
energy conversion — types of PV cells- Flat plate and concentrating collectors-
Classification of concentrating collectors- solar ponds, solar applications- Central power
tower concept and solar chimney.

Unit3 | Wind Energy & Bio-Mass Energy | 9

Sources and potentials, horizontal and vertical axis windmills, performance characteristics,
betz criteria, types of winds, wind data measurement- Principles of bio-conversion,
anaerobic/aerobic digestion, types of bio-gas digesters, gas yield, utilization for cooking,
bio fuels, I.C. engine operation and economic aspects.

Unit 4 ‘ Geothermal Energy & Ocean Energy ‘ 9

Resources, types of wells, methods of harnessing the energy. OTEC, Principles of

utilization, setting of OTEC plants, thermodynamic cycles. Tidal and wave
energy:Potential and conversion technique.

Unit 5 ‘ Green Manufacturing Systems ‘ 9

Environmental impact of the current manufacturing practices and systems-Benefits of
green manufacturing systems- Design and implementation of efficient and sustainable
green production systems with examples like environmental friendly machining, vegetable
based cutting fluids, alternate casting and joining techniques, zero waste manufacturing.

Total Lecture Hours | 45
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Text Books

1. Non-Conventional Energy Resources- Khan B.H/ Tata McGraw Hill, New Delhi, 200
2. Green Manufacturing Processes and Systems - J. Paulo Davim/Springer 2013.
3. Rai, G.D.,”"Non Conventional sources of Energy”, Khanna Publishers ,5th Edition

2016.

Reference Books

1. Energy Management Strategies for Electric and Plug-in Hybrid Electric Vehicles
Sheldon S. Williamson Springer 2013.

2001.

Modern Electric Vehicle Technology C.C. Chan and K.T. Chau Oxford University

Hybrid Electric Vehicles Principles And Applications With Practical Perspectives Chris
Mi, M. Abul Masrur, David Wenzhong Gao Wiley Publication 2011.

Evaluation Scheme

End Course Total Marks
. Technical CAT Model
Assignment . Semester

Marks Seminar land Il Exam Exam Extern

Marks Marks | Marks Internal al Total

Marks Marks Marks
Marks

10 5 20 15 50 50 50 100
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Course Code Course Name L T P C
ELECTRIC AND HYBRID VEHICLE
240EC937
TECHNOLOGY 3 0 0 3
Pre-requisite Syllabus Version
24EEE413/ POWER ELECTRONICS/ELECTRICAL
24EEE401 MACHINERY 1.0

Course Objectives

1. To introduce the fundamental configuration, performance parameters, and energy
consumption characteristics of electric vehicles (EVs) and hybrid electric vehicles
(HEVS).

2. To impart knowledge about various energy storage technologies such as batteries, fuel
cells, and supercapacitors, along with their modeling and operational characteristics.

3. To familiarize students with different types of electric propulsion systems and motor
drives suitable for EVs and HEVSs.

4. To develop understanding and skills for designing series and parallel hybrid electric
drive trains, including component sizing and control strategies.

5. To provide insight into power electronic converters used for battery charging and vehicle
power management systems.

Course Outcomes

1. Analyze the configuration and performance characteristics of electric and hybrid
vehicles, including tractive effort and energy consumption.

2. Evaluate and model energy storage systems such as batteries, PEM fuel cells, and
supercapacitors used in EVs and HEVs.

3. Select and control appropriate electric propulsion systems including DC, induction, PM,
and SRM drives for specific EV applications.

4. Design major subsystems of series and parallel hybrid electric drive trains based on
performance requirements and energy optimization strategies.

5. Understand and apply various battery charging technologies, including advanced DC-
DC converter topologies for efficient and safe energy transfer.

Unit 1 Introduction 9

Configuration of Electric Vehicles, Performance of Electric Vehicles, Traction motor
characteristics, Tractive effort and Transmission requirement, Vehicle performance,
Tractive effort in normal driving, Energy consumption Concept of Hybrid Electric Drive
Trains, Architecture of Hybrid Electric Drive Trains, Series Hybrid Electric Drive Trains,
Parallel hybrid electric drive trains.

Unit 2 \EnergystorageforEVandHEV ‘ 9

Energy storage requirements, Battery parameters, Types of Batteries, Modelling of Battery,
Fuel Cell basic principle and operation, Types of Fuel Cells, PEMFC and its operation,
Modelling of PEMFC, Supercapacitors.

Unit 3 | Electric Propulsion )

.EV consideration, DC motor drives and speed control, Induction motor drives, Permanent
Magnet Motor Drives, Switch Reluctance Motor Drive for Electric Vehicles, Configuration
and control of Drives.

Unit 4 \ Design of Electric and Hybrid Electric Vehicles ‘ 9
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Series Hybrid Electric Drive Train Design: Operating patterns, control strategies, Sizing of
major components, power rating of traction motor, power rating of engine/generator, design
of PPS Parallel Hybrid Electric Drive Train Design: Control strategies of parallel hybrid drive
train, design of engine power capacity, design of electric motor drive capacity, transmission
design, energy storage design.

Unit 5 Power Electronic Converter for Battery Charging 9

Charging methods for battery, Termination methods, charging from grid, The Z-converter,
Isolated bidirectional DC-DC converter, Design of Z- converter for battery charging, High-
frequency transformer based isolated charger topology, Transformer less topology.

Total Lecture Hours | 45

Text Books

1. Modern Electric, Hybrid Electric, and Fuel Cell Vehicles: Fundamentals, Theory, and
Design M. Ehsani,Y. Gao, S. Gay and Ali Emadi CRC Press 2005.
2. Electric and Hybrid Vehicles: Design Fundamentals Igbal Husain CRC Press 2003.

Reference Books

1. Energy Management Strategies for Electric and Plug-in Hybrid Electric Vehicles

Sheldon S. Williamson Springer 2013.

Modern Electric Vehicle Technology C.C. Chan and K.T. Chau Oxford University 2001.

3. Hybrid Electric Vehicles Principles And Applications With Practical Perspectives Chris
Mi, M. Abul Masrur, David Wenzhong Gao Wiley Publication 2011.

N

Evaluation Scheme
) End Course Total Marks
. Technical CAT Model
Assignment . Semester
Marks Seminar land Il Exam Exam Extern
Marks Marks | Marks Internal al Total
Marks Marks Marks
Marks
10 5 20 15 50 50 50 100
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Course Code Course Name L T P C

240EC938 ELECTRICAL SAFETY 3 0 0 3

Pre-requisite Syllabus Version

24EEE408 MEASUREMENT AND INSTRUMENTATION

1.0

Course Objectives

1. To introduce the principles and importance of electrical safety, the nature of electrical
shocks, and preventive measures.

2. To provide safety practices for residential, commercial, and agricultural electrical
installations, highlighting common hazards.

3. To equip students with knowledge on safety procedures during electrical installation,
testing, commissioning, operation, and maintenance.

4. To explain electrical safety standards and practices in hazardous environments with
various classifications of equipment and enclosures.

5. To provide knowledge on fire hazards, fire prevention, and the appropriate use of fire
extinguishing systems and alarms in electrical setups.

Course Outcomes

1. Understand and apply basic concepts of electrical safety and identify different types of
shocks, their effects, and preventive measures.

2. Analyze risks and recommend safe practices in residential, commercial, and agricultural
electrical installations.

3. Implement safety protocols and documentation during electrical system installation,
testing, commissioning, and maintenance.

4. ldentify and assess hazardous zones and select appropriate electrical equipment and
enclosures for use in those areas.

5. Demonstrate knowledge of fire risks in electrical systems and apply suitable fire
detection and extinguishing methods.

Unit 1 Introduction To Electrical Safety, Shocks And Their Prevention 9

Terms and definitions, objectives of safety and security measures, Hazards associated with
electric current and voltage, who is exposed, principles of electrical safety, Approaches to
prevent Accidents, scope of subject electrical safety. Primary and secondary electrical
shocks, possibilities of getting electrical shock and its severity, medical analysis of electric
shocks and its effects, shocks due to flash/ Spark over’s, prevention of shocks, safety
precautions against contact shocks, flash shocks, burns, residential buildings and shop.

Electrical Safety in Residential, Commercial and Agricultural
Unit 2 Installations 9

Wiring and fitting —Domestic appliances —water tap giving shock —shock from wet wall —fan
firing shock — multi-storied building —Temporary installations — Agricultural pump installation
—Do’s and Don’ts for safety in the use of domestic electrical appliances.

Electrical Safety during Installation, Testing and Commissioning,
Unit 3 Operation and Maintenance 9

.Preliminary preparations —safe sequence -risk of plant and equipment -safety
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documentation —field quality and safety —personal protective equipment —safety clearance
notice —safety precautions —safeguards for operators —safety.

Unit 4 Electrical Safety in Hazardous Areas 9

Hazardous zones —class 0,1 and 2 — spark, flashovers and corona discharge and functional
requirements — Specifications of electrical plants, equipment’s for hazardous locations —
Classification of equipment enclosure for various hazardous gases and vapours —
classification of equipment/enclosure for hazardous locations.

Unit 5 \FireExtinguishers \ 9

Fundamentals of fire-initiation of fires, types; extinguishing techniques, prevention of
fire, types of fire extinguishers, fire detection and alarm system;CO2and Halogen gas
schemes; foam schemes.

Total Lecture Hours | 45

Text Books

1. Rao, S. and Saluja, H.L., “Electrical Safety, Fire Safety Engineering and Safety
Management”, Khanna Publishers, 1988.

Reference Books

1. Cooper.W.F, “Electrical safety Engineering”, Newnes-Butterworth Company, 1978.

2. John Codick, “Electrical safety hand book”, McGraw Hill Inc., New Delhi, 2000.

3. Nagrath, I1.J. and Kothari, D.P., “Power System Engineering”, Tata McGraw Hill, 1998.
4. Wadhwa, C.L., “Electric Power Systems”, New Age International, 2004.

Evaluation Scheme

) End Course Total Marks
. Technical CAT Model
Assignment . Semester

Marks Seminar land Il Exam Exam Extern

Marks Marks | Marks Internal al Total

Marks Marks Marks
Marks

10 5 20 15 50 50 50 100
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Course Code Course Name L T P C

24mac002 Indian Constitution 3 0 0 0

Prerequisite NIL Syllabus Version
1.0

Course Objectives
* To Understand the emergence and evolution of Indian Constitution.
* To Understand the structure and composition of Indian Constitution.
* To Understand and analyze federalism in the Indian context.

* To Analyze Panchayat Raj institutions as a medium of decentralization
* To Understand and analyze the three organs of the state in the contemporary scenario.

Unit 1 - The Constitution — Introduction 6 hrs

1.1  The History of the Making of the Indian Constitution
1.2  Preamble and the Basic Structure, and its interpretation

1.3  Fundamental Rights and Duties and their interpretation

1.4  State Policy Principles

Unit 2 - Union Government 6 hrs

2.1  Structure of the Indian Union
2.2 President — Role and Power
2.3 Prime Minister and Council of Ministers

2.4 Lok Sabha and Rajya Sabha

6 hrs
Unit 3 - State Government
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3.1 Governor — Role and Power

3.2 Chief Minister and Council of Ministers
3.3 State Secretariat
Unit 4 - Local Administration 6 hrs
4.1 District Administration
42  Municipal Corporation
TextBooks/SuggestedLearningResources:
4.3  Zila Panchayat
6 hrs

Unit 5 — Election Commission

5.1 Role and Functioning
5.2 Chief Election Commissioner

5.3 State Election Commission

SuggestedSoftware/LearningWebsites:

1. https://www.constitution.org/cons/india/const.html
2 httn-//unann laagiclative anv in/canctitution-nf-india
~S.No.l Jiteof Book ., . .. .l Author [ Publication
3= "hit ,:,)/“.“.."..“."".' sergovLin/constitutiph
1 EthicsandPofiticsofthe Rajeev Oxferd—University PressNew Dethi;
Indian Constitution Bhargava | 2008
The Constitution of India . . i
2 B.L. Fadia | Sahitya Bhawan; New edition (2017)
Introduction to the . . . ”
3 . . DD Lexis Nexis; Twenty-Third 2018 edition
Constitution of India Basu
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Course Code Environmental Science L T| P C

24mac003 2 0 o O

Prerequisite NIL Syllabus Version
1.0

Course Objectives

People working in industries or elsewhere essentially require the knowledge of
environmental science so as to enable them to work and produce most efficient,
economical and eco-friendly finished products.

e Understand the ecosystem and terminology and solve various engineering

problems applying ecosystem knowledge to produce ecofriendly products.
Understand the suitable air, extent of noise pollution, and control measures and acts.
Understand the water and soil pollution and control measures and acts.

Understand different renewable energy resources and efficient process of harvesting.
Understand Solid Waste Management, ISO 14000 & Environmental Management.

Course Outcomes

Upon completion of the course, the students will be able to
CO1.: Solve various engineering problems applying concept of ecosystem to produce
ecofriendly products.

CO2: Use relevant air and noise control method to solve domestic and industrial
problems.

CO3: Use relevant water and soil control method to solve domestic and industrial
problems.

CO4: Recognize relevant energy sources required for domestic and industrial
applications.

CO5: Solve local solid and e-waste problems.

Unit 1 ‘ECOSYSTEM \ 9 Hours

Structure of ecosystem: biotic & abiotic components, Food chain and food web, Aquatic (Lentic
and Lotic) and terrestrial ecosystem, Carbon cycle, Nitrogen cycle, Sulphur cycle, Phosphorus
cycle, Global warming - Causes, effects, process, Green House Effect. Ozone depletion.

Unit 2 |AIR AND NOISE POLLUTION

9 Hours

Definition of pollution and pollutant, Natural and manmade sources of air pollution (Refrigerants,
I.C., Boiler), Air Pollutants: Types, Particulate Pollutants: Effects and control (Bag filter, Cyclone
separator, Electrostatic Precipitator), Gaseous Pollution Control: Absorber, Catalytic Converter;
Effects of air pollution due to Refrigerants, I.C., Boiler.

Noise pollution: sources of pollution, measurement of pollution level, Effects of Noise pollution,
Noise pollution (Regulation and Control) Rules, 2000.
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Unit 3 WATER AND SOIL POLLUTION 9 Hours

Sources of water pollution, Types of water pollutants, Characteristics of water pollutants,
Turbidity, pH, total suspended solids, total solids, BOD and COD: Definition, calculation. Waste
Water Treatment. Primary methods: sedimentation, froth floatation, Secondary methods:
Activated sludge treatment, Trickling filter, Bioreactor, Tertiary Method: Membrane separation
technology.

Causes, Effects and Preventive measures of Soil Pollution: Causes-Excessive use of Fertilizers,
Pesticides and Insecticides, Irrigation, E-Waste.

Unit 4 RENEWABLE SOURCES OF ENERGY 9 Hours

Solar Energy: Basics of Solar energy, Flat plate collector (Liquid & Air), Theory of flat plate
collector — importance of coating, Advanced collector — examples. Solar photovoltaics:
crystalline PV, emerging PV technologies.

Biomass: Overview of biomass as energy sources, Thermal characteristics of biomass as fuel,
Anaerobic digestion, Biogas production mechanism, Utilization and storage of biogas.

Wind energy: Current status and future prospects of wind energy, Wind energy in India,
Environmental benefits and problem of wind energy.

New Energy Sources: Need of new sources. Different types new energy sources.
Applications of

(Hydrogen energy, Ocean energy resources, Tidal energy conversion). Concept, origin and
power plants of geothermal energy.

Units | SOLID WASTE MANAGEMENT, 1ISO14000 & ENVIRONMENTAL
MANAGEMENT

9 Hours

Municipal solid waste: Collection and disposal, Integrated Solid Waste Management (3R
principles, energy recovery, sanitary landfill). Hazardous waste: Management of industrial waste,
E-waste, and biomedical waste. Concept of Carbon Credit, Carbon Footprint. 1SO14000:
Implementation in industries, benefits.

Environmental management in fabrication industry.

Total Lecture Hour§ 45 Hours

Text Books

1. Introduction to Environmental Engineering & Science, 3e, Author: Gilbert M. Masters
(Publisher: Pearson India)
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Reference Books

1. Introduction to Environmental Engineering, 5e, Author: Mackenzie Devis
(Publisher: McGraw Education)

2. Environmental Engineering Science, 1e, Author: William W. Nazaroff (Publisher: Wiley

India)

3. Environmental Science, 8e (ISV), Author: Botkin, (Publisher: Wiley India)
4. Renewable Energy, 4e (International edition), Author: Stephen Peake
(Publisher: Oxford University Press)

5. Non-Conventional Energy Resources, 3e, Author: B. H. Khan (Publisher: McGraw Hill
Education)

Evaluation Scheme

. Technical CAT Model End Course Total Marks
Assignment . Semester
Marks Seminar land Il Exam Exam
Marks Marks Marks Internal External Total
Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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