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The Program Specifi©Outcomes is revised which focuses
Automation with smarDesign and Development

Two Tamil language courses are introduced in semelstard
Il with a total of 3 credits.

New theory cour se AMeasur ¢
beenintroduced.

01.

02.

03.

04. | Four new hybrid TheoryLaboratory courses are introduced

05. | Mini project has been introduced.

Special Elective coursesare grouped under vertical
Salient Points o1 06. | Professional Elective courses are grouped under six vertici

the revision to VII) of different domains.
07 One Laboratory course is introduced in each of the six ver|
" | of the Professional elective courses.

08. | Industry supported coursecluded.

Specialization in same discipline (Honors degree)
09. | Specialization in other discipline (Minor degree) has &
introduced.

10. | Two Value added cours€d credis) is made as mandatory

Industrial Traininginternship for 2 credits is made

1. mandatory.




SRI VENKATESWARA COLLEGE OF ENGINEERING
(An Autonomous Institution, Affiliated to Anna University, Chennai i 600025)

REGULATIONS 2022

B. E ELECTRICAL AND ELECTRONICS ENGINEERING

CHOICE BASED CREDIT SYSTEM

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

Graduates will serve as engineering contributors in the emerging fields of Electrical :
Electronics Engineering.

Graduates will become entrepreneurs through human centered design thinkimgoaaton.
Graduates will be successful in pursuing higher studies in engineering or management.

Graduates will be effective and ethical team player in the field of green energy management
sustainability.

PROGRAM OUTCOMES (POs)

GRADUATE ATTRIBUTES:

1.

Engineering - knowledge: Apply the knowledge of mathematics, science, engineerin
fundamentals, and an engineering specialization to the solution of complex engineering proble

Problem analysis: Identify, formulate, review research literaturand analyse complex
engineering problems reaching substantiated conclusions using first principles of matheme
natural sciences, and engineering sciences.

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

Conduct investigations of complex problemsUse researchased kowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis c
information to provide valid conclusions.

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

The engineer and societyApply reasoning informed by the contextual knowledge to asses
societal, health, safety, legahd cultural issues and the consequent responsibilities relevant to
professional engineering practice.

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



8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and nor
of the engineering practice.

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

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

11. Project management and financeDemonstrate knowledge and understanding of the engineerir
and management principles and apply these
to manage projects andrmultidisciplinary environments.

12.Life-long learning: Recognize the need for, and have the preparation and ability to engage
independent and lifeong learning in the broadest context of technological change.

PROGRAM SPECIFIC OUTCOMES (PSOs)

1. Design, analyse and implement Power Electronics circuit swtart control systems for Industrial
drives and Electric Vehicles.

2. Analyse safety, stability, control and protection of vertical and deregulated Smart systems
interconnection of microgrid comprising Renewable, Storage and Nanwtegles.

PEOBROG6sSs & PSO6s MAPPI NG:

POs PEQOs
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SRI VENKATESWARA COLLEGE OF ENGINEERING,
(An Autonomous Institution, Affiliated to Anna University,
Chennaii 600025)
REGULATIONS 2022
CHOICE BASED CREDIT SYSTEM

‘ B.E. ELECTRICAL AND ELECTRONICS ENGINEERING

CURRICULUM FOR SEMESTERS | TO VIII

SEMESTER |
PERIODSPER

SL. | COURSE COURSE TITLE CATEGO WEEK TOTAL IPREREQ-544 110N

NO.| coDpE RY* L T = C HOURS| UISITE

1 IP22151 Induction Program (Common tc ¢ § i i i NIL =
all branches)

Theory Subjects

Tamil language anHleritage of

2. HS22151| Ancient Tamil Society (Commor] HS 1 0 0 1 1 NIL F
to all branches)

3 HS22152 Communicative English (Comm HS 3 0 0 3 3 NIL E
to all branches)

4 MA22151 Applied Mathematics | (Commo| BS 3 1 0 4 4 NIL =
to all branches except MR)
Applied Physics (Common to Al

5. PH22151 CS, EE, EC, IT) BS 3 0 0 3 3 NIL F
Applied Chemistry (Common to

6. CY22151 AD. CS. EE. EC, IT) BS 3 0 0 3 3 NIL F

; CM22151 BaS|_c Clv_ll and Mechanical ES 3 0 0 3 3 NIL =

: Engineering
Programming for Problem Solvil
IT22101 E NIL F
8. (Common to IT, AD, CS, EE, E( 2 3 0 g b 3
Practical Subjects

Basic Electrical and Electronics

9. EE22111| Engineering Laboratory (Comm{  ES 0 0 2 1 2 NIL F
to all branches except EC)
Basic Civil andMechanical

10. | ME22161| Engineering Laboratory (Comm{ ES 0 0 2 1 2 NIL F
to CE, EE, EC)
Programming for Problem Solvil

11. IT22111 | Laboratory (Common to IT, AD, ES 0 0 3 15 3 NIL F
CS, EE, EC)

Total | 19 1 7 23.5 27




SEMESTER Il

PERIODSPER
SL. | COURSE CATEGO TOTAL |PREREQ-
WEEK
NO. CODE COURSETITLE RY# HOURS | UISITE POSITION
L | T [P]|] C
Theory Subjects
Science and Technology in
1. HS22251 | Ancient Tamil Society HS 2 0 0 2 2 NIL F
(Common to all branches)
Technical English (Common
2. HS22252
all branches) HS 3 0 0 3 3 NIL F
Applied Mathematics Il
3. MA22251 | (Common to all branches NIL F
except MR) BS 3 1 0 4 4
Physics of Materials (Comma
4. PH22252 NIL F
> to EE and EC) BS 3 0 0 3 3
Fundamentals of Engineering
. ME22252 ) b
5 Graphics ES 2 2 3 4 NIL F
6. EE22201 | Electric Circuit Analysis PC 3 1 0 4 4 NIL F
Practical Subjects
7 PH22161 Physics Laboratory (Commo BS 0 0 2 1 2 NIL F
to all branches except BT)
Chemistry Laboratory BS 0 0 2 1 2 NIL F
8. CY22161 | (Common to all branches
except AD, CS, IT)
0. EE22211 | Electric Circuits Laboratory PC 0 0 3 15 3 NIL F
Total 16| 2 9 22.5| 26
SEMESTER Il
PERIODSPER
SL. | COURSE CATEGO TOTAL PREREQ-
WEEK
NO. CODE CRURSE NLE RY# HOURS| UISITE POSITION
L Tl P C
Theory Subjects
1 MA22354 Mathematlcs For Electrical BS 3 1 0 4 4 NIL =
Engineers
2. EE22301 Electrical Machines | PC 3 0 0 3 3 NIL F
3. EE22302 Electric Power System e B 0 0 3 3 NIL F
4, EE22303 Electromagnetic Theory PC 3 0 0 3 3 NIL F
5 EE22308 Digital Log|c Circuits: Theory PC 3 0 5 4 5 NIL =
and Practices
6. EE22309 Electron Devices _and Circuit PC 3 0 5 4 5 NIL =
Theory and Practices
Practical Subjects
7. | EE22311 |Electrical Machines | PC | 0 o| 3| 15| 3 NIL F
Laboratory
Total 18| 1 7 225| 26




SEMESTER IV

PERIODSPER
SL. COURSE TOTAL .
COURSETITLE CATEGO WEEK HOURS | REREQpo5iTi0N
NO. CODE RY# L] T ] P]|]C UISITE
Theory Subjects
Numerical Methods (Comma
MA22452
1. to CH and EE) BS 3 1 0 4 4 NIL F
Environmental Sciences and
2. GE22451 | Sustainability (Common to al 3 0 0 3 3 NIL F
branches) BS
3. EE22401 | Analog Electronics PC 3 0 0 s s NIL F
4, EE22402 | conrol Systems PC 3 0 0 3 3 NIL F
5. EE22403 | gjectrical Machines i PC 3 0 0 3 3 NIL F
Measurement and
6. EE22404 Instrumentation PC 3 0 0 3 3 NIL F
Practical Subjects
7. EE22411 |Analog Electronics Laboratol PC 0 0 3 1.5 3 NIL F
8. | EE20412 |COntrol Systems and PC o | o |3 Y 1s\3 NIL F
Instrumentation Laboratory
9. EE22413 | ElectjcajVachines | PC 0| o 3 | 15| 3 NIL F
Laboratory
Total | 18 1 9 23.5 28
SEMESTER V
PERIODSPER
sL.| COURSE COURSETITLE CRJ S WEEK TOTAL IPREREQ-| posTION
NO.| copE i L | 1T | p | ¢ |HOURS | uisiTE
Theory Subjects
1. | EE22501 |Microcontrollers and PC 3 | o 0o | 3 3 NIL F
Programming
2. EE22502 Power Electronics PC 3 0 0 3 3 NIL F
3. EE22503 | Power System Analysis PC 3 0 0 3 3 NIL F
4. | 1T22551 |Programming and Data PC 3 | o 0o | 3 3 NIL F
Structures
5. Professional Elective | PE 3 0 0 3 3 NIL M
6. Open Elective | OE 3 0 0 3 3 NIL M
Practical Subjects
Microcontrollers and
7. EE22511 . NIL F
Programming Laboratory PC 0 0 3 15 3
8. EE22512 Power Electronics Laborator) PC 0 0 3 1.5 3 NIL F
Programming and Data
9. IT22561 NIL F
Structures Laboratory PC 0 0 3 1.5 3
Total 18 0 9 225 27




SEMESTER VI

PERIODSPER
N COURSE COURSETITLE CATEGO WEEK L?DBAR'-S PREREQ-|pogITION
’ CODE RY# L | T | [3) | C UISITE
Theory Subjects
1. EE22601 | Digital Signal Processing PC 3 0 0 3 3 NIL F
Industrial Automation and
2. EE22602 | Networking (Industry PC 3 0 0 3 3 NIL F
supported)
3 EE22603 Power System Operation af PC 3 0 0 3 3 NIL =
Control
4. Professional Elective |l PE 3 0 0 3 3 NIL M
5. Open Elective Il OE 3 0 0 3 3 NIL
6. Mandatory Courses MC 3 0 0 0 3 NIL
Practical Subjects
Interview and Career Skills
6. HS22511 | Laboratory(Common to all HS 0 0 3 2 3 NIL F
branches exceitE)
7. | EE22611 | INdustrial Automation PC o o | 4| 2 4 NIL F
Laboratory
8. EE22612 Power System Laboratory PC 0 0 3 15 3 NIL F
Total | 15 0 10 20.5 28
SEMESTER VII
sL. | COURSE CATEGO RS ER TOTAL |PREREQ-
NO. CODE COURSETITLE RY# L | T | ) | c HOURS| yisiTe [POSITION
Theory Subjects
1. EE22701 | Protection and Switchgear PC 3 0 0 3 3 NIL F
5 EE22708 | SMart Grid:Theory and PC 3 o |2 | a4 5 NIL F
Practices
3 EE22709 Electrlc Vehicles: Theory a 3 0 5 4 5 NIL F
Practices PC
. . NIL
4. Professional Elective Il PE 3 0 0 3 3 M
. . NIL
5. Professional Elective IV PE 3 0 0 3 3 M
Practical Subjects
6. EE22711 | Mini Project EEC 0 0 4 2 4 NIL F
7. EE22712 | Industrial Training/Internsh EEC 0 0 0 2 4 weeks| NIL M
Total 15 0 4 21 25




SEMESTER VIII

sL | COURSE CATEGO PERIODOPER TOTAL PREREQY b0 10N
NO.| coDE COURSETITLE RY# L [ T [P ] C HOURS | UISITE
Theory Subjects
NIL
L Professional Elective V PE 3 0 0 3 3 M
NIL
2. Professional Elective VI PE 3 0 0 3 3 M
Practical Subjects
3. EE22811 | Project work EEC 0 0 16 8 16 NIL F
Total 6 0 16 14 22
Total Credits:170
VERTICALS I: SPECIAL ELECTIVE GROUP
sL. | COURSE CATEGO PER\;\?EDESKPER TOTAL
NO. | CODE COURSETITLE RY# T [ p | ¢ |HOURSPOSITION
Financial Statement Analysis (Commg
1. SE22001 1, ' Al Branches) EEC ° 1]° 3 M
Introduction to Securities Market EEC
2. SE22002 (Common to All Branches) 0 g P 3 M
SE22003 i i i
3 Option Trading Strategies (Commont EEC 0 0 3 3 M
All Branches)
SE22004 i
4 Corporate Finance (Common to All EEC 0 0 3 3 M
Branches)
SE22005 i i
5 Managerial Economics (Commonto A  EEC 0 0 3 3 M
Branches)
SE22006 '
6. Project Management (Common to All EEC 0 0 3 3 M
Branches)
SE22007 i
2 Mathematics for Al and ML (Common| EEC 0 0 3 3 M
to All Branches)




PROFESSIONAL ELECTIVE COURSES: VERTICALS

VERTICAL Il VERTICAL 1l VERTICAL IV VERTICAL V VERTICAL VI VERTICAL VI
Power System Electrical Drives and Electric Vehicle Renewable Energy Semiconductor Diversified Group-I
Engineering Control Technology and Engineering Technology
Restructured Power | Modeling and Analysis of| Hybrid Electric Vehicles Distributed Generation| Solid State Devices| Analog and Digital
Systems Electrical Machines and Microgrid Controllers
Substation Special Electrical Vehicle Dynamics Solar Eneryg Microelectronic Biomedical
Automation Machines and Drives Conversion System circuits Instrumentation
HVDC and FACTS | Computer Aided Design | Automotive Power Wind Energy Semiconductor Ethics in Electrical

of Electrical Apparatus | Electronics Conversion System Technology Engineering
Power System SMPS and UPS Energy Storage Systen] Hybrid Renewable Physical VLSI 0T in Automation and
Dynamics and Management in\E | System and Storage | Design (Common tg Control
Technologies EC and EE)
High Voltage Analysis of Power Electric Vehicle Control| Power Quality MEMS Technology | Computer
Engineering Converters Organization and
Architecture (Commor
to IT and EE)
Soft Computing Programming for Automotive Embedded | ElectricalSafety Wide Bandgap Artificial and
Techniques for Powe Embedded System Systems Semiconductors Computational
Systems Intelligence
Power System Microcontroller based Vehicle Communication Energy Management | Sensor Technology| Principles of
Management System Design and Auditing Management

(Common to MEAE,
AM, EE, IT and MN)

Digital Protection of
Power System

Control System design fo

Power Electronics

Sustainable EV

Charging Infrastructure

Electrical Energy
Conservation and
Utilization

Embedded System
Design

Robotics and
Automation (Common
to EC and EE)

Power System
Protection

Laboratory

Electric Drives Laboratory

Electric Vehicle
Laboratory

Renewable Energy
System Laboratory

IC Design
Laboratory

Design Thinking
Laboratory




VERTICALII: POWER SYSTEM ENGINEERING

sL. | COURSE CATEGO PERIODS PER TOTAL
| cobe COURSETITLE WEEK HOURs | REREQ-|POSITION
NO. RY# L[ 17 P UISITE
Theory Subjects
1 EE22021 | Restructured Power Syster| PE 3 0 0 3 NIL M
2 EE22022 |Substation Automation PE 3 0 0 3 NIL M
3 EE22023 |HVYDC and FACTS PE 3 0 0 3 NIL M
4. EE22024 |Power System Dynamics PE 3 0 0 3 NIL M
5 EE22025 |High Voltage Engineering PE 3 0 0 3 NIL M
Soft Computing Techniques NIL
EE22026
6. for Power Systems PE 2 0 : 8 M
7. EE22027 | Power System Managemen PE 3 0 0 3 NIL M
8. EE22028 Digital Protection of Power PE 3 0 0 3 NIL M
System
Practical Subjects
9 EE22020 Power System Protection PE 0 0 4 4 NIL M
Laboratory
VERTICAL |ll: ELECTRICAL DRIVES AND CONTROL
sL | COURSE CATEGO | TR PER T TOTAL [PREREQ- b o mion
NO. CODE COURSETITLE RY# L | T | P | HOURS| UISITE
Theory Subjects
Modeling and Analysis of Electrical NIL
1. EE22031 Machines PE 3 0 0 3 M
2 EE22032 Special Electrical Machines and Driveg PE 3 0 0 3 NIL M
3 EE22033 Computer Aidedesign of Electrical PE 3 0 0 3 NIL M
Apparatus
4. EE22034 |SMPS and UPS PE | 310 | O 3 NIL M
5 EE22035 |Analysis of Power Converters PE 3 0 0 3 NIL M
6. EE22036 Programming for Embedded System bE 3 0 0 3 NIL M
7 EE22037 | Microcontroller based System Design PE 3 0 0 3 NIL M
8 EE22038 Control System design for Power PE 3 0 0 3 NIL M
' Electronics
Practical Subjects
9. EE22030 Electric Drives Laboratory PE 0 0 4 4 NIL M




VERTICAL IV: ELECTRIC VEHICLE TECHNOLOGY

sL | COURSE caTEGO,  PERIODSPER | roraL PREREQ-
NO. CODE COURSETITLE RY# L | T | P | C HOURS UISITE POSITION
Theory Subjects
1 EE22041 | HYbrid Electric Vehicles PE 3 0 0 3 3 NIL M
2. EE22042 | Vehicle Dynamics PE | 3|0 |0 |3 3 NIL M
3 EE22043 | Automotive Power Electronics PE 3 0 0 3 3 NIL M
Energy Storage System and Managen NIL
4, EE22044 in EV PE 3 0 0 3 3 M
5 EE22045 | Electric Vehicle Control PE 3 0 0 3 3 NIL M
Automotive Embedded Systems NIL
6. EE22046 dBe LR AN 0 | 3 3 M
7 EE22047 Vehicle Communication PE 3 0 0 3 3 NIL M
8. EE2204g | Sustainable EV Charging Infrastructur)  pe 3 0 0 3 3 NIL M
Practical Subjects
9. EE22040 | Electric Vehicle Laboratory PE 0 0 4 > 4 NIL M
VERTICALV: RENEWABLE ENERGY AND ENGINEERING
SL.| COURSE CATEGO | "WERk . |TOTAL PREREQ-
NO. CODE COURSETITLE RY# L | T | ) | C HOURS UISITE POSITION
Theory Subjects
1 EE22051 Distributed Generation and Microgrid e 3 0 0 3 3 NIL M
2 EE22052 | Solar Energy Conversion System PE 3 0 0 3 3 NIL M
3 EE22053 | Wind Energy Conversion System PE 3 0 0 3 3 NIL M
Hybrid Renewable System and Storagq NIL
4, EE22054 Technologies PE 3 0 0 3 3 M
5 EE22055 | Power Quality PE 3 |o [0 | 3 3 NIL M
6. EE22056 Electrical Safety bE 3 0 0 3 3 NIL M
7 EE22057 |Energy Management and Auditing PE 3 0 0 3 3 NIL M
8 EE22058 Electrical Energy Conservation and PE 3 0 0 3 3 NIL M
] Utilization
Practical Subjects
9 EE22050 | Renewable Energy Systemaboratory PE 0 0 4 5 4 NIL M




VERTICAL VI: SEMICONDUCTOR TECHNOLOGY

sL. | COURSE cateco | PERUERSER ToTAL PREREQ-

NO. CODE COURSETITLE RY# L I T I ) | o) HOURS UISITE POSITION
Theory Subjects

1 EE22061 |Solid State Devices PE 3 0 0 3 3 NIL M

o EE22062 | MicroelectronicCircuits PE 3 | o 0 3 3 NIL M

3 EE22063 | Semiconductor Technology PE 3 0 0 3 3 NIL M

" EC22504 Z:é/sll:clgl VLSI Design (Common to EC o 3 0 0 3 3 NIL M

5 EE2208 | MEMS Technology PE 3|0 | 0| 3 3 NIL M

6. EE2206 | WideBandgap Semiconductors k2 3 0 0 3 3 NIL M

7. EE220@ | Sensor Technology PE {3 |0 | 0] 3 3 NIL M

8. EE220g |Embedded System Design PE 3 0 0 3 3 NIL M
Practical Subjects

9. EE22060 |!C Design Laboratory PE | 0|0 |4 | 2| 4 NIL M

VERTICALVII: DIVERSIFIED _GROUP-I

sL | COURSE CATEGO | "ENER T |TOTAL PREREQ-

NO. CODE COURSETITLE RY# L | T | P I C HOURS UISITE POSITION
Theory Subjects

1 EE22071 |Analog and Digital Controllers b 3 0 0 3 3 NIL M

5 EE22072 | Biomedical Instrumentation PE 3 0 0 3 3 NIL M

3 EE22073 | Ethics in Electrical Engineering PE 3 0 0 3 3 NIL M

4. EE22074 |l0T in Automation and Control PE 3 0 0 3 3 NIL M

o | oo | SOt wdndies s [0 [0 s s | ™ | w

6. EE220p | Artificial and Computational Intelligenc oe 3 0 0 3 3 NIL M

7. | mE2z0e7 | PIERES O MeragemeRt o™ | pe s fo |0 |3 | 3 | MF M

8 EC22066 Egb;)rt]i;:sEaér;d Automation (Common tg PE 3 0 0 3 3 NIL M
Practical Subjects

9. EE22070 | Design Thinking Laboratory PE 0 0 4 5 4 NIL M




MANDATORY COURSES

(Course should be completed betwe&raBd &' semester)

sL. | COURSE CATEGO PEF\\),IVOEDESKPER TOTAL
NO. CODE COURSETITLE RY# T P c |HOURS|POSITION
Indian Constitution (Common to all
1. MC22001 branches) MC 0 0 45 M
Essence of Indian Traditional
2. MC22002 Knowledge (Common to all branchesy MC 0 0 0 45 M
Gender Sensitization (Common to all
3. MC22003 branches) MC 0 0 0 45 M
GENERAL ELECTIVE COURSES
SL. | COURSE cateco | PERIODSPER lroTaL
NO. CODE COURSETITLE RY# T P c |HOURS|POSITION
Introduction to NCC for Engineers
L GN22001 (Common to all branches) GE / % 60 M
Yoga andphysical cultur§Common to
2. GN22002 all branches) GE 0 2 1 30 M
Introduction to Fine arts (Common to
3. GN22003 branches) GE 0 0 2 30 M
VALUE ADDED COURSES (for EEE Branch)
ourse should be completed betwe€raf semester an udents must earn at least 4 credits
C hould b leted betweErafd &' t d Student t t least 4 credit
(Two value added courses))
sL. | COURSE CATEGO PER\}\?EDEiPER TOTAL
NO. CODE COURSETITLE RY# T ) c |HOURS|POSITION
Industrial applications of
VD22601
L Microcontrollers VAD 2 z 45 M
2 vD22602 | Nanodevice Manufacturing VAD 0 2 2 45 M
3 VD22603 Modeling and simulation of Electrical | = VAD 0 5 5 45 M
' Systems
VAD 45
4. VD22604 Electric Vehicle Design 0 2 2 M
5 VD22605 Electronic circuits design and PCB VAD 0 5 2 45 M
' Fabrication
5 VD22606 Design and Fabrication of Photovoltail VAD 0 5 5 45 M
' Systems
7 vD22607 | Smart grid Cybersecurity VAD 0 5 5 45 M
8. VD22608 Applied Industrial 10T VAD 0 5 5 45 M
9 VvD22609 | Smart Switchgear and Protection VAD 0 2 2 45 M
10. vD22610 | Content Writing VAD 0 5 5 45 M




11. VD22611 Intellectual Property Rights VAD 5 0 0 2 30 M
12, vD22612 |Block chain technology VAD 1 0 > > 45 M
13. VD22613 | Digital twin and Deep learning VAD 1 0 2 2 45 M
VALUE ADDED COURSES (Common for all Brancheg
sL | COURSE cateco | PERIODSPER lroTal
NO. CODE COURSETITLE RY# L T p C HOURSPOSITION
Basics of Entrepreneurship Developm
L V€22001 (Common to all branches) VAC 2 0 0 30 M
5 VC22002 Advances irEntrepreneurship VAC 2 0 0 2 30 M
Development (Common to all branche
3 VC22003 Communicative German (Common to|  VAC 5 0 0 2 30 M
branches)
4 VC22004 Communicative Hindi (Common to all| VAC 5 0 0 2 30 M
branches)
5 VC22005 Communicative Japanese (Commont{ VAC 2 0 0 2 30 M
all branches)
6. VC22006 Design Thinking and Prototyping VAC 1 0 5 5 30 M
laboratory (Common to all branches)
OPEN ELECTIVES
OPEN ELECTIVES OFFERED IN ODD SEMESTER*
SL. | COURSE caTEGO | PERIODSPER lroTaL
NO. CODE COURSETITLE RY# L T P c HOURSPOSITION
1. OE22601 | Biomedical Engineering OE 0 3 3 M
2. OE22603 | Control system Engineering OE 3 0 0 3 3 M
3. OE22605 | Micro and Smart Grid OE 3 0 0 3 3 M
4, OE22607 | ElectricVehicle Technology OE 3 0 0 3 3 M
5. OE22609 | Energy Conservation Practices OE 3 0 0 3 3 M
6. OE22611 | Industrial Electrial Systems OE 3 0 0 3 3 M
7. OE22613 | Autonomous Vehicle OE 3 0 0 3 3 M




OPEN ELECTIVES OFFERED IN EVEN SEMESTER*

PERIODSPER

sL. | COURSE CATEGO WEEK TOTAL

NO. CODE COURSETITLE RY# L T P C HOURS|POSITION
1. OE22602 | Industrial Automation OE 0 0 3 M

2. OE22604 | Digital Systems OE 3 0 0 3 3 M

3. OE22606 | Motors for Industries OE 3 0 0 3 3 M

4, OE22608 | IndianPower Grid OE 3 0 0 3 3 M

5 OE22610 |Industrial loT OE 3 0 0 3 3 M

6. OE22612 | Electrical Automation and Robotics OE 3 0 0 3 3 M

7. OE22614 | Industrial Nanotechnology OE 3 0 0 3 3 M




ELECTRICAL AND ELECTRONICS ENGINEERING

Credits per Semester

: Total Credits
Subject Area Credits in %
I Il 1] \Y Vv VI VIl | VI
Humanities and Social Sciences (HS), including 4 5 5 11 6.47
Management
Basic Smencgs (BS) including Mathematics, Physics, 10 9 4 E 30 17.64
Chemistry, Biology
Professional SubjectSore (PC),relevant to the chose
specialization/branch; (May be split into Hard (no choi 55| 185 | 165 16.5| 125| 11 80.5 47.35
and Soft (with choice), if required)
Engineering Sciences (ES), including Materig
Workshop, Drawing, Basics oElectrical / Electronics| 9.5 3 12.5 7.35
Mechanical / Computer Engineering, Instrumentation
Professmnal_S_ungcts Electives (PE), relevant to th 3 3 6 6 18 10.58
chosen specialization/ branch
Open SubjectsElectives (OE), from otheechnical
) ) 3 3 6 3.52
and/or emerging subject area
Project Work, Seminar and/or Internship in Industry or
Elsewhere (EEC) 4 8 12 7.05
Total Credits 23.5(225| 225 | 235|225| 205| 21 14 170 100




SYLLABUS FOR SEMESTERS | TO VIII

SEMESTER |
HS22151 LTPC
Tamil language and Heritage of Ancient Tamil Society
(Common toall branchey 1001

Course Objectives:

1 They will learn about the origin of the Tamil languagel the ways of life throudiive types of
lands

1 They will also learn about the contribution of Tamils in the Indian National Freedom Mov
and the management methods of Tamils.

1 3

UNIT -1 LANGUAGE AND HERITAGE

Language families in India Dravidan Languages Tamil as a Classical languag@eClassical Literatue in
Tamil 7 Contribution of U.VeSaminathaiyar. ArumukaNavalarimportance of Tamil language in technic
education.

2 9

UNIT -2 THINAI CONCEPTS

Five types of lands, animals, Gods, occupation, life styles, music, dance, food style, Floara and
Tamils - Agam and puram concept from Tholkappiyam and Sangam LiteratAram concept of Tamil
Education and Literacy during Sangam Agdéncient cities and Ports of Sangam AgeExport and Import
during Sangam AgeOverseas Conquest of Choloas.

( . .500 . 200 )i




UNIT -3 HERITAGE OF TAMILS
Contribution of Tamils to Indian National Freedom Movement and Indiarture: Contributions o

Subramanya Bharathi, Vanchinathan, Subramaniya Siva, VeerapandiyaKattabomman, V O Chidg
Pillai, Dheeran Chinnamalai, The Maruthu Pandiyar, Puli Thevar, Tiruppur Kumaran, Veera |
Velunachiyar.

COURSEOUTCOMES: On the successfalbmpletionof thecoursethe student will be able to

RBT
O No Course Outcomes level
1 Students will learn about the origin of the Tamil language. 1
2 They will know the wag of life of Tamils . 2
3 \ 2
They will know about the freedom fighters of Tamils and the management of Ta
1. : (2002), fo, , 68, , 600 002
2. . ( ) : (1988), @
( ) 0, 154, TTK : 18.

. (2009), i o,
600113

4. .o (2004) , i 0,



HS22152 COMMUNICATIVE ENGLISH LTPC
(COMMON TO ALL BRANCHES) 3003

COURSE OBJECTIVES
1 Enable learners to interact fluently on everyday social contexts.

1 Train learners tengage in conversations in an academic/scholarly setting.
1 Instil confidence in learners to overcome public speaking barriers.
19 Develop | earnersodo ability to take notes 3
T Enhance | ear ner dhoeadingtaxtipassages$okcomplehension andi apntemy
T I mprove | earnersdé skills to write on to
general purposes.
UNITI | | 9
Listening - short video clips- conversational scenes formo v i e s, cel ebriti

Speaking several ways of introducing oneself at several situations, introducing others at several s
inviting people for several occasions, describing people and their places. Realony comprehemsn
passages making inferences, critical analysis. Writingompleting the incomplete senteneatevelopin
hints from the given information. Grammaih-Questions and Yes or No questionBarts of speec
Vocabulary developmentprefixes- suffixes- articles- countable / uncountable nouns.

UNITII | | 9

Listening - customer care voice files, short narrativeslentifying problems and developing teleph
etiquettes. Speaking speaking over skype/ whatsapp, making business calls, makingecaifle
informative videos, inquiring about a concept/activigscribing a concept/activity. Readingeading th
headlines on news magazineslogans and taglines from advertisements. Wriifrge writing- writing -
headlines, slogans and taglines individual inspirations. Grameoajunctions, idioms, phrasequotes
Vocabulary developmentguessing the meanings of words in different contexts.

UNIT Il | | 9

Listening- courtroom scenes from movies, debates and talks from news channels, notes taking. -
language and tone for argumerdsscussion, deliberation, contemplation, expressing opinions, reac
different situations in an alien country. Readinganguage used in instruction manuals of houst
appliances, cookery and other basic instructions. Writimglerstanding the sicture of texts- use o
reference words, discourse markersherence, rearranging the jumbled sentences. Graralggctives
degrees of comparison, framing direct and indirect questions. Vocabulary develemmecise approad
single word substitimn.

UNITIV | |9

Listening-Sports commentaries, adverti s-efonsotial sauses f
promoting a concept, negotiating and bargaining; Readmyiew of a product, movie, movement (
system; Writing- writing for advertisements, selling a product; Gramiindrenses Simple Past, Prese
and Future, ContinuousPast, Present and Future; Vocabulary Developmaghonyms, antonyms 3
phrasal verbs.

UNITV | | 9

Listening - video lectures, videa@lemonstration of a concept; Speakihgoresenting papers/conce
delivering short speeches, discourses on health, suggesting natural home remedies, cleanliness,
and responsibilities; Reading columns and articles on home science; Writingorrespondences
requests, basic enquiry/observation and basic complaints; Grammmadal verbs, perfect tense
Vocabulary developmentcollocations.

TOTAL PERIODS: 45




REFERENCE BOOKS

Department of English, Anna UniversitMindscapes: English for Technologists
Engineers. Orient Black Swan, Chennai, 2017.

Downes and Colm, &quot; Cambridge English for-baimting &quot;, Cambridge Univers
Press, New Delhi, 2008.

Murphy and Raymond, &quotintermediate English Grammar with Answers &g
Cambridge University

Press, 2000. Thomson, A.J., &quot; Practical English Grammar 1 &amp; 2&quot; C
1986.

WEBSITES

http://www.usingenglish.com

http://www.uefap.com3

https://owl.english.purdue.edu/owl/

el R I I

www.learnenglishfeelgood.com/gsfintablesworksheets.html

SOFTWARES

Face 2 Face AdvanéeCambridge University Press, 2014.

English Advance VocabularfCambridge University Press.

IELTS test preparation Cambridge University Press 2017

Official Guide to the TOEFL Test with GROM, 4" Edition.

al A @ N e

Cambridge Preparation for the TOEFL TESIambridgeUniversity Press, 2017.

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

COURSE OUTCOMES

COs

3

4
5

STATEMENT S RBT
LEVEL
Acquire adequate vocabulary for effective communication 3
Listen to formal and informatommunication and read articles and in 3
meanings from specific contexts from magazines and newspapers.
Participate effectively in informal/casual conversations; introduce thems 4

and their friends and express opinions in English.
Comprehend conversations and short talks delivered in English.

Write short writeups and personal letters and emails in English 6

Bl oomds Taxon o nRemeMmbBeR;Uhderktand®;Apply-3; Analyze4; Evaluates; Createt



COURSE ARTICULATION MATRIX

COs POs PSOs

1 2 3 4 5 6 7 8 9 10 | 11 12 1 2

AW NP
W W w| w w

5
3- High Mapping; 2Moderate Mapping; -Low Mapping

3 means O6a strong correlationd as the student::
Writing) with appropriate body language in formal and informal environment.



MA22151 APPLIED MATHEMATICS | LTPC
(COMMON TO ALL BRANCHES EXCEPT MR) 3104

COURSE OBJECTIVES
1 Compute eigen values and eigen vectors and use in diagonalization and in classify
guadratic forms.
Study differential calculus and iggplications to relevant Engineering problems.
Compute derivatives using the chain rule or total differentials.
Understand the rotation of tadimensional geometry using definite integrals.
1 Acquaint with the Mathematical tools needeewaluating multiple integrals and their usage.

= =4 A

UNITI | MATRICES | 9+3

Eigen values and Eigen vectors of a real matiGharacteristic equation Properties of Eigen values &
Eigen vectors Statement and Applications of Caylelamilton Theoreni Diagonalization of matricé
Reduction of a quadratic form into canonical form by orthogonal transforradtiture of quadratic form

UNIT I ‘ APPLICATION OF DIFFERENTIAL CALCULUS ‘ 9+3

Curvature and radius of Curvatur€entre curvatur@ Circle of curvaturei Evolute§ Envelopes Evolute
as Envelope of Normals.

UNIT Il ‘ DIFFERENTIAL CALCULUS FOR SEVERAL VARIABLES ‘ 9+3

Limits and Continuity- Partial derivatives Total derivativesi Differentiation of implicit functionsi
Jacobians androperties Tay | or 6s ser i es f or Maxuma antd Mimmasof fundtior
of two variableSL agr angeds method of undetermined mu

UNIT IV ‘ APPLICATION OF DEFINTE INTEGRALS ‘ 9+3

Integration by PartB er noul | i 6 s f o r- Defihita intédg@ls and mstPeopertieSolidsoo
Revolution Disk Method Washer MethodRotation about both x and y axis and Shell method.

UNITV | MULTIPLE INTEGRALS [ 9+3

Double integrals in Cartesian and polar coordinat€&hange of order of integratidn Area enclosed |
plane curves Change of variables in double integral$riple integrals’ Volume of solids.

TOTAL (L:45+T:15) PERIODS: 6(Q

TEXT BOOKS
1 Erwin Kreyszing, Herbert Kreyszing, Edward NormintodAdvanced Engineerin
Mathematic§ John Wiley, (2015)10" Edition.
2. Gr ewal B. S, Gr ewal J. S, AHIi gher Eng
Publications, Delhi, (2015).

REFERENCE BOOKS

1 Bal i N. P and Manish Goyal, ARA Text bo
Laxmi Publications Pvt. Ltd(2014).

2. Gl yn James, AAdvanced Modern Engineer:i
(2016).

3. Ramana B. V, AHIi gher Engineering Mathen

New Delhi, (2013).




WEBLINKS

https://home.iitk.ac.in/~peeyush/102A/Lecturates.pdf

https://www.sydney.edu.au/content/dam/students/documents/matheleatitiag

entre/integratiordefinite-integral. pdf

COURSE OUTCOMES

Upon the successful completion of twurse, the students will be able to

COO0 s STATEMENT S RBT
LEVEL
Solve the Eigen value problems in matrices. 3
Apply the basic notion of calculus in Engineering problems and to tackle 3
different geometries.
3 Perform calculus for more thawone variable and its applications i 3
Engineering problems.
4 Apply definite integrals for design of three dimensional components.
5 Evaluate multiple integral in Cartesian and polar coordinates. 3

Bl oombs

T a x 0 n 0 nRemeMBeR; Uhderktane; Apply-3; Analyze4; Evaluates; Createb

COURSE ARTICULATION MATRIX

COs

POs

PSOs

3 4 5 6 7 8 9 10 | 11 12
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3- High Mapping; 2Moderate Mapping;-Low Mapping



https://home.iitk.ac.in/~peeyush/102A/Lecture-notes.pdf
https://www.sydney.edu.au/content/dam/students/documents/mathematics-learning-entre/integration-definite-integral.pdf
https://www.sydney.edu.au/content/dam/students/documents/mathematics-learning-entre/integration-definite-integral.pdf

PH22151 APPLIED PHYSICS LTPC
(COMMON TO AD, CS, EE, EC, IT) 3003

COURSE OBJECTIVE
1 To enhance the fundamental knowledge in Physics and its applications relevant to
Streams of Engineering and Technology.

UNITI | LASERS AND FIBER OPTICS [ 9

Laser s: popul ation of ener gy deratior Iresgnantecavitys dpte
amplification (qualitative) Nd-YAG laseri CO; Laseri Exceimer Lasei Applications. Fiber optic
principle, numerical aperture and acceptance anglpes of optical fibres (material, refractive index,
mode)i losses associated with optical fibgfger optic communicationfibre optic sens@: pressure a
displacement Endoscope.

UNITIL | QUANTUM PHYSICS [ 9

Black body radiationr Pl anckds t heareydutctdeonv atfi owmi)enos i
Compton effect: theory and experimental verificatiorwave particleduality 7 electron diffractioni
concept of wave function and its physical significancec hr °© di nger 0 $ time amgdepende
and time dependent wave equatidngparticle in a onalimensional- three dimensional potential bi
Fermi distributionfunctioni Effect of temperature on Fermi FunctiorDensity of energy statéscarrie
concentration in metals.

UNIT Il | CRYSTAL PHYSICS [ 9

Single crystalline, polycrystalline and amorphous mateiiatngle crystals: unit cell, crystal syste
Bravais lattices, directions and planes in a crystal, Miller indicésterplanar distancescoordinatio
number and packing factor for SC, BCC, FCGCP and Diamond structure (qualitative)crysta
imperfections: point defects, line defettBurger vectors, stacking faults.

UNITIV | WAVES AND OSCILLATIONS [ 9

Travelling waves, Wave equation for string, Energy and momentum, ResoSampeFposition
Reflection, Standing waves, Harmonic oscillations, Damped harmonic mdorced oscillation
amplitude resonanceExpression for Resonant frequency, Electrical analogy of mechanical oscil
Quiality factor and sharpness of resoreritlectrical analogy of mechanical oscillators.

UNITV | ELECTROMAGNETIC WAVES [ 9

Maxwel | 6s Equations. Vector and Scalar Pote
and Poynting VecterElectromagnetic (EM) Energy DensityPhysical Concept of Electromagnetic F
Energy Density, EM Wave Propagation in Unbounded Media, Plane EM waves through vact
isotropic dielectric medium, transverse nature of plane EM waves, refractive index and dielectric c

TOTAL PERIODS: 45

TEXT BOOKS

Gaur R.K., Gupta S.lgEngineering PhysiésDhanput Publications, 2015.

Shatendra Sharma, Jyotsna Shardaagineering PhysiésPearson, 2006.

Rajendran V(Engineering PhysiésTata McGraw Hill, 2009.

PwNE

Arumugam M, Materials Sciend@ Anuradha Publications, 2015.




REFERENCE BOOKS

1. David Halliday, Robert Resnick, Jearl WalkéPrinciples of Physi@ Wiley, 2015 10"
Edition.

2. Peter Atkins, Julio De PaulaPhysical Chemist§Oxford University Press, 201410"
Edition.

3. Arthur Beiser, Shobhit Mahajan, Rai Choudhuryd@Soncepts of Modern PhysitdVicGraw
Hill Education, 2017 7" Edition.

4. Raghavan V@Materials Science and Engineer@inBHI Learning Pvt. Ltd., 2010.

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

CO6b6 s STATEMENTS RBT
LEVEL
1 Develop an understanding about photonics and Fiber Optic communic 2
system.
2 Acquire the knowledge of Quantumechanics. 3
3 Classify and demonstrate the fundamentals of crystals and their defects. 3
4 Gain knowledge in waves and oscillations. 2
5 Enable to explore the theory of electromagnetic waves and its propagatio 3

Bl oomds Taxon o nRemembBeR;Uhderktand®;Apply-3; Analyze4; Evaluates; Createb
COURSE ARTICULATION MATRIX
COs POs PSOs

1 7 3 4 5 6 7 8 9 10 11 12 1 2
1 3 1 2 2
2 3 3 2 2 1 2 2 3
3 3 1 2 2
4 3 1 3 3
5 3 3 2 2 2 1 2 3 3

3- High Mapping; 2Moderate Mapping; -Low Mapping




CY22151 APPLIED CHEMISTRY LTPC
(COMMON TO AD, CS, EE, EC, IT) 3003

COURSE OBJECTIVES

1 To make the students conversant with basic electrochemistry and batteries.

1 To develop an understanding of the laws of photochemistry and basics.

1 To acquaint the students with the basics of nanomaterials, their properties and uses.

1 To acquire the basic knowledge on sensors which are essential for the software engir]
develop new devices.

1 To enable the students to understand the types timents for material analysis and th
working principle.

UNITI | ELECTROCHEMISTRY [ 9

Electrodes and electrochemical cdllslectrode potential, standard electrode potential, single ele
potential and its determination, types of electrodesalomel, quinhydrone and glass electrode. N
equation- Determination of pH of a solution by using quinhydrone and glass@liectElectrochemic
series and its applications. Batterierimary (dry cell) and secondary batteries (Léadcid storag
battery and Lithium ion battery) and next generation batteries.

UNITIL | PHOTOCHEMISTRY [ 9

Laws of photochemistryi GrotthussDraper law, StarkEinstein law and Lambert Beer Lauy
determination iron by spectrophotometer. Quantum efficiéndhoto processes internal conversio
inter-system crossing, fluorescence, phosphorescence and-gehsitizatiorquenching of lioresceng
and its kinetics, SterNolmer relationship. Applications of photochemistry.

UNIT Il | NANOCHEMISTRY [ 9

Basics and scale of nanotechnology, different classes of nanomaterials, Distinction between T
nanoparticles and bulk materials; stependent properties. Synthesis of nanomaterials, fabr
(lithography) and its applications Basics ofnanomotonics and quantum confined materials (su
plasmon resonance).

UNITIV | CHEMICAL SENSOR R

Sensors, sensor science and technology, types of sensors. Chemical iSehamasteristics and eleme
Electrochemical sensors voltammetry, potentiometric sensors, amperometric sensors, polari
techniques.

UNIT V | INSTRUMENTATION TECHNIQUES ‘ 9

Treatment of analytical data, including error analysis. Classification of analytical methods and the
instrumental method- Electromagnetic radiatieblV-visible and IR spectroscopy: princip
instrumentation (Block diagram only) and applications. Separation techniques chromatograp
chromatography, liquid chromatography importance of column technology (packing, capida)
separation based on increasing number of factor (volatility, solubility, interactions with stationar
size).

TOTAL PERIODS: 45

TEXT BOOKS

1. Jain P.C. and Monica Jaitgngineering Chemistfy Dhanpat Rai Publishing Company
Ltd., New Delhi, 2010.

2. Dara S.S, Umare S.&ngineering ChemistéyS. Chand & Company Ltd., New Delhi 2010.

3. B.K.Sharma,dnstrumental Methods of Chemical Analy&i§oel Publishing House, 201




28" Edition,

4, Skoog, D.A. Holler F.J. &Nieman, T.A. Principles of Instrumental Analysis, Ceng

Learning India Ed.
REFERENCE BOOKS

1. Ozin G. A. and Arsenault A. CdNanochemistry: A Chemical Approach to Nanomategja
RSC Publishing, 2005.

2. B.R. Puri, L.R. Sharma, M.S. PathaniaRrinciples of Physical Chemistyy,Vishal
Publishing Company, 2008.

3. John Vetelino, Aravind Reghudntroduction to Sensods Taylor & Francis Group, CR
Press, 1st edition, 2010.

4. Peter Grundler@Chemical Sensors, An Introduction for Scientists and Engide®epsinger

Verlag Berlin Heidelberg 2007.

COs

COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to
STATEMENTS RBT
LEVEL

Identify electrochemical cells, corrosion and fundamental aspects of batte 2
Interpret the photochemical reactions and make use of spectros 5
techniques

Realize the structures, properties and applications of nanopatrticles. 2

5

Acquire the basic knowledge on chemical sensors to develop
interdisciplinary approach among the students which are essential fo 2
software engineers.

Develop a theoretical principles of Wisible and IR spectroscopy an
separatioriechniques.

Bl oomds Tax ononRemembBeR;Uhderktand;A\pply-3; Analyze4; Evaluates; Createt

COs

A W N P

5

COURSE ARTICULATION MATRIX

POs PSOs

1 2 3 4 5 6 7 8 9 10 1 12 1 2
3 3 3 2 3 3 3
3 3 3 3 3 2 2
3 3 3 3 1 3 3 3
3 3 1 3 3 3 2 2
3 3 2 3 3 3 2 2

3- High Mapping; 2Moderate Mapping; -Low Mapping



CM22151 BASIC CIVIL AND MECHANICAL ENGINEERING LTPC
3003

COURSE OBJECTIVES

1 To provide the students an illustration of tl@gnificance of the Civil and Mechanic
Engineering Profession in satisfying the societal needs.

1 To help students acquire knowledge in the basics of surveying and the materials u
construction.

1 To provide an insight to the essentials of componeftsa duilding and the infrastructu
facilities.

1 To explain the component of power plant units and detailed explanation to IC enging
working principles.

1 To explain the Refrigeration & Aiconditioning system.

UNIT | ‘ PART A: OVERVIEW OF CIVIL ENGINEERING ‘ 5

Civil Engineering contributions to the welfare of Sociefypecialized sub disciplines in Civil Enginee
T Structural, Construction, Geotechnidahvironmental, Transportation and Water Resources Engin
i National building codé terminologists: Plinth area, Carpet area, Floor area, Buildup area, Floo
index- Types of buildings: Residential buildings, Industrial buildings.

UNIT | ‘ PART B: OVERVIEW OF MECHANICAL ENGINEERING ‘ 4

Overview of Mechanical EngineeringViechanical Engineering Contributions to the welfare of Sodi
Specialized sub disciplines in Mechanical Engineeiinijlanufacturing, Automation, Automobile g
Energy Engineeringlnterdisciplinary concepts in Mechanical Engineering.

UNIT Il ‘ SURVEYING AND CIVIL ENGINEERING MATERIALS ‘ 9

Surveying: Objects Classificationi Principlesi Measurements of Distances aadglesi Leveling 1
Determination of areasContours.

Civil Engineering Materials: Brick$ Stonesi Sandi Cementi Concretei Steel- Timberi Moderr
Materials, Thermal and Acoustic Insulating Materials, Decorative Panels, Water Proofing M
Modem uses of Gypsum, Pfabricated Building component (brief discussion only)

UNIT 11l ‘ BUILDING COMPONENTS AND INFRASTRUCTURE ‘ 9

Building plansi Setting out of a Building Foundations: Types dbundationsi Bearing capacity al
settlementi Brick masonryi Stone Masonryi Beamsi Columnsi Lintels T Roofing Flooringi
Plastering. Types of Bridges and Dam$Vater Supply Network Rain Water Harvesting Solid Wast
Management Introduction to Hghways and RailwaysIntroduction to Green Buildings.

UNIT IV ‘ INTERNAL COMBUSTION ENGINES AND POWER PLANTS ‘ 9

Classification of Power PlantdVorking principle of steam, Gas, Diesel, Hydw@ectric and Nucle
Powerplants Internal combustion engines as automobile power plaMorking principle of Petrol ar
Diesel Engines Four stroke and two stroke cyclesComparison of four stroke and two stroke eng
Working principle of BoilersTurbines, Reciprocating Pump(single acting and double acting)
Centrifugal Pumps, Concept of hybrid engines. Industrial safety practices and protective devices.

UNIT V ‘ REFRIGERATION AND AIR CONDITIONING SYSTEM ‘ 9

Principles of Refrigeration and Air Conditioning. Vapaampression and absorption systém@wyout o
typical domestic refrigeratowindow and Split type room Air conditioner. Tonnage calculation
refrigerator and air conditioning systems.

TOTAL PERIODS: 45




TEXT BOOKS

G Shanmugam, M S Palanichandasic Civil and Mechanical EngineerigMcGraw Hill
Education; First edition, 2018.

P.Selvaraj, M. Periyasamy, S. Selvakuméasic Civil and Mechanical Engineeriig
Scitech Publications Pvt. Ltd., 2013.

REFERENCE BOOKS

Palanikumar, KBasic Mechanical Engineeri@gARS Publications, 2018.

Ramamrutham S@asic Civil Engineering Dhanpat Rai Publishing Co.(P) Ltd, 2013.

Seetharaman SBasic Civil Engineering Anuradha Agencies, 2005.

e e A

Shantha Kumar SRXBasic Mechanical EngineeriggHi-tech Publications, Mayiladuthurg
2000.

o

Nag P.K,&Power Plant EngineeriggTata McGraw Hill Publishing Co., New Delhi, 2014.

Ganesan Vdnternal Combustion EngingsTata McGraw HillPublishing Co., New Delh
20124th edition,

Arora C.P,Refrigeration and Air Conditionirdy Tata McGraw Hill Publishing Co, Ne
Delhi, 2009.

COURSE OUTCOMES

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

COb6 s

4

5

STATEMENTS RBT
LEVEL

Summarise the importance of Civil and Mechanical engineering toward:s 2
welfare of society.
Apply the principles and the different methods of surveying and discus:
properties and uses of various constructi@terials.
Describe about the building components and common infrastructures.
Explain about the various power plants and the working principles of inte
combustion engines used in automotive vehicles.

Elaborate the working of domestic rigkerator and air conditioners.

NN N W

Bl oombés Tax on o nRemembBeR; Uhderktane®;Apply-3; Analyze4; Evaluates; Createb

COs

A W N P

5

COURSE ARTICULATION MATRIX
POs PSOs

1 2 3 4 5 6 7 8 9 10 11 @12 1 2
3 3 3 2 2
3 3 3 2 2
3 3 3 2 2
3 3 3 2 3
3 3 3 2 2

3- High Mapping; 2Moderate Mapping; -Low Mapping



IT22101 PROGRAMMING FOR PROBLEM SOLVING LTPC
(COMMON TO IT, AD, CS, EE, EC) 3003

COURSE OBJECTIVES
1 Learn theorganization of a digital computer.
1 Learn to think logically and write algorithms or draw flow charts for problems.
1 Be exposed to the syntax of C.
1 Be familiar with programming in C.
1 Learn to use arrays, strings, functions, pointers, structures and im{ons

UNIT | | INTRODUCTION TO PROBLEM SOLVING ‘ 6

Simple model of a Computér Hardwarei Softwarei Data Representation, Introduction to Comg
Networks and Internet, Problem Solving TechniqieBottom up design and top down desig
applications, Introduction to Algorithms and Flow Chart.

Suggested Activities:

Case study Understanding the analysis and design of the Student Management System (SMS).

UNITII | C PROGRAMMING BASICS [ 12

|l ntroduction tadastdtCactpuroagr a mmConvgdsion of simpte calgaitm
program. Constants, VariablésData Types Ex pr es si ons u s iinManaging épusadr
Output operation$ Decision Making and BranchirigLooping statement$ solving simple scientific af
statistical problems.

Suggested Activities:

Case study: Dataset creation and Grade calculation in SMS.

UNIT I | ARRAYS AND STRINGS |9
Array: declaration, initialization. Multi dimensional arrays. Strings: Strings vs Character arrays
operations.

Suggested Activities: Grade sheet generation in SMS.

UNIT IV \ FUNCTIONS AND STRUCTURES \ 9

Need for Modular programming, Functions: definition, call, arguments, call by value. Call by ref
Recursion. structures and unions: Need, declaration, Accessing Structure elements, Arrays of stri
Suggested Activities: Redesigning SMS in teroh modules.

UNIT V ‘ POINTERS AND FILE HANDLING IN C ‘ 9

Pointers: Introduction, pointers to primitive datatypes, pointers to user defined datatypes: ali
structures, array of pointers, Dynamic Memory Allocation. Files: Read/Write of binaryeandiles
Preprocessor directives.

Suggested Activities: Mange I/0 in SMS using Files.

TOTAL PERIODS: 45

TEXT BOOKS
1. Pradip Dey, Manas GhostProgramming in G Oxford University Press, 201&" Edition.
R G Dromey, AHxiwn ¢ oC Smod wteeri d , Pear son, ?
REFERENCE BOOKS
1. Kernighan, B. W and Ritchie, D. M, nThe C ,
2"Edition,
2. Yashavant P. Kanetkar. ALet Us Co, BPB
3. Byron S Gottfriedi Pr ogr ammi ng wi th Co, Schaumoés




3 Edition.

4, Reema Thareja, AProgrammi ng ,i2%Edit®d., Oxf
COURSE OUTCOMES
Upon the successful completion of the course, the students \aitilbéo
COs STATEMENTS RBT
LEVEL
1 Identify input and output from the real word problem scenarios. 3
2 Represent the design flow using FlaWarts and application logic usir 3
pseudo code.
3 Apply appropriate programming constructsingolement a given design usir 3
C.
Debug and customize an existing software developed in C. 5

Develop a modularised software application In C for the given
requirements
Bl oomds Tax ononRemembBeR;Uhderktand;\pply-3; Analyzed; Evaluate5; Createb

COURSE ARTICULATION MATRIX
COs POs PSOs
1 2 3 4 5 6 7 8 9 10 11 12 1 2

(o2}

1 1 2 3 2 3 3
2 1 2 3 2 3 3
3 1 3 k%2 |\ 7.3 2 3 3
4 1 3 2 1 2 3 2 3 3
S 1 3 2 1 2 3 2 3 3

3- High Mapping; 2Moderate Mapping;-Low Mapping




EE22111

BASIC ELECTRICAL & ELECTRONICS ENGINEERING LABORATORY LTPC

(COMMON TO ALL BRANCHES EXCEPT EC) 0021

COURSE OBJECTIVES
1 To provide exposure to thstudents with hands on experience in basic of Electrical
Electronics wiring connection and measurements.
1 To introduce the students to Electrical Machines and basic laws of Electrical Circuits.

LIST OF EXPERIMENTS

Wiring i Residential houseiring and Stair case wiring.

(&) AC Analysis Measurement of electrical quantii@sltage, current, power, and pows
factor using RLC.
(b) Study of three phase system.

3. Energy conservation Measurement and comparison of energy ifmandescent lamp an(
LED lamp.
4. (a) ldentification of circuit components (Resistor, Capacitor, Diode and BJT) and sq
ractice.
?b) Signal MeasuremenMeasurement of peak to peak, RMS, average, period, freque
signals using CRO.
5. (a) VI Characteristics of Solar photovoltaic panel.
(b) Design of Solar PV Array and Battery sizing for Residential solar PV system.
Design a 5V/12V RegulatedPower Supply using FWR and IC7805 / IC7812.
DC AnalysisVer i fication Kifr ©Ohimosf éa wL awsl .
Study of Transformer and motor characteristics.
TOTAL PERIODS:30
REFERENCE BOOKS
1. Mittle V.N, Arvind Mittal, Basic Electrical Engineeriig Tata Mc Graw Hill (India), 201,
2"Ediiton,
2. Sedha R.SA Text Book ofApplied Electronic§ S.ChandndCo., 2014.

COs

COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to
STATEMENTS RBT
LEVEL
Wiring of basic electrical system and measurement of electrical paramete 4

4
5

Verify the basic laws of Electric circuits and select various Elect 4
Machines.

Construct electronic circuits and design solar photovoltaic system. 4
Apply the concept of threghase system. 4
Construct a fixed voltage regulated powapply. 4

Bl oomds TaxononRemembBeR;Unhderktane;A\pply-3; Analyze4; Evaluates; Createb
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ME2216]

BASIC CIVIL AND MECHANICAL ENGINEERING LABORATORY LTPC

(COMMON TO CE, EE, EC) 0021

COURSE OBJECTIVES

1 To provide an exposure and hands on experience to the students on various civil and me
engineering processes.

LIST OF EXPERIMENTS

Carpentryi Preparation of Cross half lap joint and Tee joint using power tools.

N

Plumbingi Basic pipe line connection used in houses with PVC pipes, valves, taps, co
unions, reducers, elbows.

Welding- Butt joint and lap joint using Electric Arc welding.

Machiningi Turning and facing using Centre Lathe.

Sheet metavork i Making of a cylinder using Gl sheet and finishing using rivets.

Fitting I Preparation of metal pieces by grinding and filing to maintain flat sides at right :

N ook w

Drilling and Tappingi Drilling of holes precisely and makingternal threads by Tapping
various sizes.

Castingi Mould preparation using simple solid pattern and casting.

Automationi. Basic pneumatic circuit using single and double acting cylinder.

10

3D printing T Demonstration of printing ofimple solids using Additive Manufacturing
printing.

TOTAL PERIODS:30

TEXT BOOKS

Jeyachandran K., Natarajan &d Balasubramanian SGA Primer on Engineering Practig
Laboratoryy Anuradha Publications, 2007.

Jeyapoovan T., Saravanapandian &aid Pranitha S.&Engineering Practices Lab Mang
Vikas Publishing House Pvt.Ltd, 2006.

Bawa H.S.ANorkshop Practicg Tata McGraw Hill Publishing Company Limited, 2007.

lan Gibson, David W Rosen, Brent StuckeéAdditive Manufacturing Technologies: Ra
Prototyping to Direct Digital ManufacturiggSpringer, 2010.

Anthony Espositod-luid Power with Applicatior Pearson Education, 2008'Ediiton.

Civil andMechanical Engineering Practices Lab Manual, SVCE, 2022.




COURSE OUTCOMES

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

COs

A wWON P

(631

Bl oomos

COs

A W N P

5

1
2
2
2
1

1

STATEMENTS

Prepare various joints used for assembling wooden parts

Fabricate components by various manufacturing processes

Understand the principle afdditive manufacturing/3D printing

Make required pipeline connection by selecting the suitable components

Understand the principles of legost automation using pneumatic circuits

RBT

LEVEL

N N W W w

T a x 0 n 0 nRemeMBeR; Uhderktane®; Apply-3; Analyzed; Evaluates; Createb

COURSE ARTICULATION MATRIX

2
2

POs

3- High Mapping; 2Moderate Mapping;-Low Mapping
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11

12
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IT22111

PROGRAMMING FOR PROBLEM SOLVING LABORATORY LTPC

(COMMON TO IT, AD, CS, EE, EC) 00315

COURSE OBJECTIVES
1 Be exposed to the syntax of C.
1 Be familiar with programming in C.
1 Learn to use arrays, strings, functions, pointers, structures and unions in C.

LIST OF EXPERIMENTS

Usage of Basic Linux commands.

C Programming using Simp#atements and expressions.

Scientific problem solving using decision making and looping.

Simple programming for one dimensional and two dimensional arrays.

Solving problems using Strings.

C Programming using Pointers.

C Programming using user defined functions (Pass by value and Pass by reference).

C Programming using Recursion.

© ® N oo~ w NP

C Programming using structures and union.

=
o

C Programming using enumerated data types.

[EEN
=

C Programming using macros astdrage classes.

=
N F

C Programming using Files.

=
w

Develop modularized application for any one of the following scenarios.

Scenarios:
0 Student Management System

o Stock Management System
o Banking Application
o0 Ticket Reservation System

TOTAL PERIODS:45

TEXT BOOKS

Pradip Dey, Manas GhostProgramming in G Oxford University Press, 201 &'Ediiton.

Byron S Gottfried, AProgramming wi t h
McGrawHill, 2010.




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

COs STATEMENTS RBT
LEVEL
1 Apply appropriate programming constructs to solve problems 3
2 Design, implement, test and debug programs that use the basic features « 5
3 Design modularized applications in C to solve real world problems 6
4 Use C pointers and dynamically allocated memory to solve complex probl 4
S Apply file operations to develop solutions for readrld problems 3

Bl oomds T a x oLevelnRememBeR; Uhderstand; Apply-3; Analyze4; Evaluates; Createt
COURSE ARTICULATION MATRIX
COs POs PSOs
1 2 3 4 5 6 7 8 9 10 11 12 1 2

1 1 2 3 2 3 3
2 1 2 3 2 3 3
3 1 3f| 24 1 2.\ 3 2 3 3
4 1 g | 120 1 214 N\3 2 3 3
5 1 3 2 1 2 3 2 3 3

3- High Mapping; 2Moderate Mapping;-Low Mapping



SEMESTER Il

HS22251 LTPC

Science and Technology in Ancient Tamil Society 2002
(COMMON TO ALL BRANCHES )

X

X

CourseObjectives:
1 They will know about the use of Tamil in science.
1 Learn about the impact of Tamil heritage on technology.

1 Y 3

UNIT | Scientific Tamil
Tool Development Research DevelopmenEducational DevelopmentScientific Tamil words Creation.

2 12

UNIT Il Tamil in Technology

Design and Construction TechnologyBuilding materials in Sangam agésreat temples of Cholas and other
workship placesi Sculptures and Temples of Pallavdda(mallapuram) i Temples of Nayakas period
(Madurai Meenakshi amman templé, Thirumalai Nayakar Mahal, Chetti Nadu Houses.

Manufacturing Technology: Art of Ship building, Metallurgical studies,Knowledge about Gold, Copper,
IronT Archeological evidencesTerracotta beads, Shell beads, Bone beads.

Agriculture and Irrigation Technology: Dams, Tank, ponds, sluice, Significance of KumuzhiThoompu of
Cholas period Animal Husbandry, Wells designed for cattle use. Agriculture and Agro processing,
Knowledge about SdaFisheries, Pearl, Conche diving.



Ya

Tamil Computing: Development of Scientific Tamil Tamil Comptuing, Digitization of Tamil books, Tamil
Digital Library, Development of Tamil Softwar&sTamil virtual Academyi Sorkuvai project.

Future of Tamil and Information Technology- Globalization and Information Technolodyaching Tamil
for ComputerResources in Tamil Language Teology.

¢
¢ RBT
level
Co1 2
CO?2 3
1. , . : 1985)" A , i , 126/108,
600017
2. ¢ , (1995),4 3 , 38B
600018
3 ¢ . (2003), @ ® 3
615 005.
4. ‘ , (2008),6 ' . 73,
600 017.
HS22252 TECHNICAL ENGLISH LTPC

(COMMON TO ALL BRANCHES) 3003




COURSE OBJECTIVES
1 Enable learners to define and understand technical communication and scientific writing
1 Expose learners to the technicalities of seminar presentation, gisapssion, and publi

speaking
T Develop |l earnersd writing skills for sci
T I mprove | earnerso ability to draft corre
T Cultivate | earnerso6 ability t o nhewdandrecruiting
process.

UNITI | | 9

Listening- AV files pertaining to manufacturing processes of products, scientific documentaries; S
- syllable division and word stress, intonation, sharing opinions; Readiegs articles related t&cienc
and technology; Writing definitions, instruction, recommendation, data interpretation, resume; Gra
tenses and their aspects, sentence conneictdiscourse markers, sequential words, active and p
voice, subjeciverb agreement.

UNITIL | | 9

Listening- AV pertaining to marketing strategies, peer reading and pronunciation; Speakmgaking
sharing opinions; conducting and attending a meeting, understanding the nuances of spoken com
among internal audience and exsdraudience; Readinganalytical documents, descriptive docume
Writing - fliers, brochures, resumeletter of application, checklists; Grammamodal verbs, clauset
types and uses, conditional clauses, articles.

UNITIII | |9

Listening- AV related to how to use components, scientific description, Speakpeaking for motivatig
and initiation, speaking at a seminar presentation; Readicigntific journals, papers; WritingTechnica
descriptions- process description, purpose and fimt PowerPoint, Google forms, user man
Grammar phrasal verbs, prepositions, technical and scientific affixes.

UNITIV | |9

Listening- scientific debates, crisis management; Speakimgndling conflicts, speaking about the los
benefits, progress or decline of business, identifying the connotative meanings, Readingente
evidences of uses and functions of a product, review of a product, Wxitmgmos, followup letters
reports- proposal, project, progress reports, saégsorts, reports on industrial visits, executive sumr
Grammar- reported speech and tag questions, sentence structar@parative, imperative, cause
effect, infinitive of result.

UNITV | | 9

Listening- AV of Group discussions, panel discussions, face to face interviews for recruitment p
Speaking speaking at group discussions, interviewing a personality, answering at the interviews; R
WebPages of top notch engineering compani¥riting - blogging, emails, letter of complaint, minutes
the meeting; Grammarone word substitution, collocations, better word/sentence substitution (rep
the content/improvising ideas).

TOTAL PERIODS: 45




REFERENCE BOOKS

Department of English, Anna University. Mindscapes: English for Technologist
Engineers. Orient Blackswan, Chennai. 2012.

Downes, Colm, Cambridge English for Jobnting, Cambridge University Press, New D
2008.

Murphy, Raymond, Intermediate English Grammar with Answers, Cambridge Uni
Press 2000.

Thomson, A.J., Practical English Grammar 1 & 2, Oxford, 1986.

Herbert A J, The Structure of Technical English, Longman, 1965.

WEBSITES

http://www.usingenglish.com

http://www.uefap.com3

https://owl.english.purdue.edu/owl/

Bl o N

www.learnenglishfeelgood.com/gsiintablesworksheets.html

SOFTWARES

Face 2 Face AdvangeCambridge University Press, 2014.

English Advance Vocabularfambridge University Press.

IELTS test preparation Cambridge University Press 2017.

Official Guide to the TOEFL Test with GBOM, 4th Edition.

al B W N

Cambridge Preparation for the TOEFL TE&JambridgeUniversity Press, 2017.

CO06 s

COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to
STATEMENTS RBT
LEVEL

AW N P

62

Understand the nuances of technical communication and scientific writing
Present papers and giseminars

3
3
Discuss in groups and brainstorm 6
Draft business correspondences and write for documenting purposes 6

6

Face job interviews with confidence

Bl oombés Tax ononRemembBeR; Uhderktand®;Apply-3; Analyze4; Evaluates; Createb



COURSE ARTICULATION MATRIX
COs POs PSOs

1 3 2

2 3

3 3 2 2
4 3 2 2
5 3 2 2

3- High Mapping; 2Moderate Mapping;-Low Mapping

3 denotes 6a strong correlationd as the studer
Writing) with appropriate body language in technical and professional situations.



MA22251 APPLIED MATHEMATICS II LTPC
(COMMON TO ALL BRANCHES EXCEPT MR) 3104

COURSE OBJECTIVES
1 Acquire the concepts of vector calculus needed for problems in all engineering disciplin

compute different types of integralss i ng Gr eenédés, Stokesd anqd
1 Skilled at the techniques of solving ordinary differential equations that model engin
problems.

1 Extend their ability of using Laplace transforms to create a new domain in which it is eg
handle tle problem that is being investigated.

1 Explain geometry of a complex plane and state properties of analytic functions.

1 Understand the standard techniques of complex variable theory so as to apply the
confidence in application areas such as heat caotyelasticity, fluid dynamics and flow ¢
electric current.

UNIT | \ VECTOR CALCULUS | 9+3

Gradient, divergence and cuiDirectional derivative Vector identitied Irrotational and solenoidal vec|
fields - Line integral over a plane curveSurface integral Area of a curved surfaceVolume integrak

Greenods theorem in a pl ane, Gauss di ver ge
Verification and application in evaluating line, surface and volume integrals.
UNIT I \ ORDINARY DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS \ 9+3

Differential equations of first orddr Equations of the first order and first degiiedinear equations
Higher order linear differential equations with constant coefficiei&thod of variationof parameters
Cauchyods and L e g e n d Bimultaneous ifirsteorder lineay ecudtion® with con
coefficientsi Applications of Linear differential equatiofisOscillatory electrical circuii Deflection o
beams.

UNIT I | LAPLACE TRANSFORM [ 9+3

Conditions for existence Transform of elementary functionsTransforms of unit step function &
impulse functionsi Basic properties Shifting theorems Transforms of derivatives and integrals
functions- Derivatives and integrals of transformitial and final value theoremsTransform of period
functions. Inverse Laplace transform€onvolution theoreni Application to solution of linear ODE
second order with constant coefficients using Lapleaesformation techniques.

UNITIV | ANALYTIC FUNCTIONS [ 9+3

Analytic functions- Necessary and sufficient conditions (Caugtigmann equations) Properties (¢
analytic function- Harmonic conjugates Construction of analytic functions Conformal mapping
Mapping by functions W =2+ C,CZ,1/Z,22J o u k o ws ki 0 s - Bilineartrantfarmatios.t i

UNITV | COMPLEX INTEGRATION [ 9+3

Cauchyods int-€Cqrualhydbbeomerdaydlor & ®r mwmlda ekpansions]
Singular points Residues Cauc hy 6 s Re § Application ofresidue thearem for evaluatio
real integrals Use of circular contour and sefircular contour.

TOTAL (L:45+T:15) PERIODS: 6(

TEXT BOOKS

1. Erwin Kreyszing, Herbert Kreyszing, Edward NormintoAdvanced Engineerir
Mathematic§ John Wiley, (2015)10" Edition.




2. Grewal B. S, Grewal J. S, AHI gher End

Publications, Delhi, (2015).
REFERENCE BOOKS

1. Dass, H.K., and Rajnish Vermdligher Engineering MathematigsS.Chand Private Lt
2011.

2. Ramana B.VHigher Engineering MathematigsTata McGraw Hill Publishing Compa
New Delhi, (2013).

3. Bali N. P and Manish GoyalA Text book of Engineering Mathemati@iisaxm
Publications(p) Ltd., 2018"Ediiton.

WEB LINKS
1. https://nptel.ac.in/courses/111/105/111105134/
2. https://nptel.ac.in/courses/111/105/111105121/

COURSE OUTCOMES

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

COs

STATEMENTS RBT
LEVEL
Interpret the fundamentals of vector calculus arecete evaluation of line 3
surface and volume integrals usir
Solve first order linear, homogeneous differential equations and use ¢ 3
solution method to solve second order differential equations
Determine the methods to solve differential equations using Lap 3

transforms and Inverse Laplace transforms
Explain Analytic functions and Categorize transformations

w

Perform Complex integration to evaluate real definite integrsiisg Cauchy
integral theorem and Cauchy's residue theorem

Bl oomdés TaxononRemembBeR;Uhderktand®;Apply-3; Analyze4; Evaluates; Createb

COs

AW N P

5

COURSE ARTICULATION MATRIX
POs PSOs
1 2 3 4 5 6 7 8 9 10 11 12 1 2

3 3 2 3 3 3
3 3 3 3 3 3 3
3 3 3 3 3 | 3|3
3 3 3 3 3
3 3 3 3 3

3- High Mapping; 2Moderate Mapping;-Low Mapping


https://nptel.ac.in/courses/111/105/111105134/
https://nptel.ac.in/courses/111/105/111105121/

PH22252 PHYSICS OF MATERIALS LTPC
(COMMON TO EE and EC) 3003

COURSE OBJECTIVES

1 To understand the physical properties of materials like electrical and thermal conductivity.

1 To understand various types of semiconducting materials, their applications in the f
Engineering and understand the concept of Fermi energy.

1 To understandhe different types of dielectric materials and their applications in Engine
fields.

1 To understand the phenomena of superconductor, properties and their applications
different types of magnetic materials.

1 Ability to understand different typesdf Transistors and its characteristics and to construct E
Logic Gates and simplification of circuits usingrikap.

UNITI | CONDUCTING MATERIALS [ 9

Introductioni Classification of materials based on the electrical resistiviiassical Freelectron theor
i Electrical and thermal conductivity of metal (derivatiorijViedemanri Franz lawi Lorentz numbei
Drawbacks of Classical Free electron thebiQuantum Free electron thedryFermi distribution functig
I Effect of temperature of Fermfuinctioni Density of energy states (derivatidnarrier concentration
metalsi Emission of electrons from metals Thermionic emissiori Photoelectric emissioii Field
emission.

UNIT Il ‘ SEMICONDUCTING MATERIALS ‘ 9

Introductioni Classification of materials based on band theory (metals, semiconductors and insi
Intrinsic and extrinsic semiconductorsCarrier concentration in intrinsic semiconductor (derivatig
Effect of temperature on Fermi levelCompound semicondumtsi Variation of electrical conductivity
intrinsic semiconductors with temperatyrBand gap determination of intrinsic semiconductor (deriv,
and Experiment to determine Band Galall effect (derivation and experiment).Tunnel diode, Sch
diode.

UNIT 11l ‘ DIELECTRIC PROPERTIES OF MATERIALS ‘ 9

Introduction to dielectric materials Dielectric constant Polarization of dielectric materialsTypes o
Polarization (Polarisability)} Equation of internal fields in solid (Onédimensional) (Derivation)
Clausiusi Mossotti Relation for elementaliedectric materials- Dielectric Breakdown- Frequenc
dependence of dielectric constant, Dielectric Losdesportant applications of dielectric materaFerrg
and Piezo electricity (Qualitative).

UNIT IV ‘ MATERIALS AT LOW TEMPERATURE AND MAGNETIC PROPERTIES ‘ 10

Temperature dependence of resistivity in superconducting materMisissner effecti Properties (¢
superconductors Type | and Type Il superconductor8CS theory (Qualitative) Low Tc and High T
(alloy) superconductorg Ceranic superconductors (oxide superconductorshaBaCuO, YBaCuC
BiSrCaCuO- Josephsonds ef f & c tApplicaio€s of BupercdddligteBQUIDS 1
CRYOTRONi MAG LEV.

Dia, Para and Ferro magnetic mateiiaDomain theory for Ferro magnetic material®henomena
Hysteresis and its applicationMagnetic SemiconducteFerrites and its structures.

UNIT V ‘ FUNDAMENTALS OF ELECTRONIC SCIENCE ‘ 8

JFET-Drain and Transfer Characteristidslectronic Transistor (SETSpintronicsElectronic devices
Spintronic Deviceesign of Basic Logic gates using transistor, Karnaugh map SoP and PoS form:




TOTAL PERIODS: 45

TEXT BOOKS

Arumugam M,Materials Sciend@ Anuradha Publications, 2015.

Rajendran V¢Engineering PhysiésTata McGraw Hill, 2015.

Suresh R, Jayakumar W laterials Sciena@ Lakshmi Publications 2003.

Palanisamy P.KiMaterials Sciend® SciTech publications, 2015.

V.K. Mehta, Rohit Mehta¢P r i nci pl es 62020 El ectroni cso

oM~ wWIN e

M. Morris Mano,dDigital Desigre Pearson Education, 2013 Edition.

REFERENCE BOOKS

Gaur R.K, Gupta S.LgEngineering PhysiésDhanpat Publications, 2015.

Avadhnaulu M.N, Kshirsagar P.@GA Textbook of Engineering Physi¢sS. Chand, 2006.

Kittel C, dntroduction to Solid State Phys@&#Viley Eastern Ltd, 2004"Ediiton.

Azaroff L.V, Brophy J.J.¢Electronic Processes in MateriglMcGrawHill.,1963.

A.B. Gupta, Nurul Islam¢Solid State Physics and Electror@ica017.

o Gl wiNE

John F. WakerleyiDigital DesignPrincipleandpracticé Pearson, 2008 Edition.

COs

COURSE OUTCOMES
Upon the successful completion of the coursesthdents will be able to
STATEMENTS RBT
LEVEL

Comprehend the behavior of electrons in solids

Demonstrate an understanding of various properties of Semicondi 3
materials and their internal structure

Analyse the properties dielectric materials and apply them in various field 3

4

5

Summarize basics of magnetism and superconductivity. Explore a few o
technological applications

Develop an understanding the Fundamentals of Electronic Science & 3
applications

Bl oomds TaxononRemembBeR;Unhderktand;Apply-3; Analyze4; Evaluates; Createt

COs

A OWN P

5

COURSE ARTICULATION MATRIX

POs PSOs

1 2 3 4 5 6 7 8 9 10 11 12 1 2
3 1 1 2 3 3
3 1 2 3 3
3 1 2 3 3
3 2 2 1 2 1 2 3 3
3 2 2 1 2 1 2 3 3

3- High Mapping; 2Moderate Mapping;-Low Mapping




ME22252 FUNDAMENTALS OF ENGINEERING GRAPHICS LTPC
2023

COURSE OBJECTIVES
1 This course will introduce students to build thaelvility to read drawings and interpret t
position and form of simple geometries.
1 This course will familiarize the students in drafting drawings with CAD software.

UNIT O | CONCEPTS AND CONVENTIONS (NOT FOR EXAM) ‘ 2

Importance of graphics iengineering applications Use of drafting instruments BIS conventions ar
specifications Size, layout and folding of drawing sheetsettering and dimensioning.

UNIT | | CONICS, CYCLOIDAL CURVES, AND INVOLUTES ‘ 7

Geometric construction Curvesused in engineering practices: ConidgSonstruction of ellipse, parab
and hyperbola by eccentricity methoBrawing of tangents and normal to the above curv@snstructio
of cycloid, epicycloid and hypocycloidDrawing of tangents and normal teethbove curves. Construct
of involutes of square, pentagon and cird@rawing of tangents and normal to the above involutes.

UNIT Il ‘ PROJECTION OF POINTS, LINES AND PLANE SURFACES ‘ 9

Orthographic projectiori principles - Principal planes- First angle projectioprojection of points
Projection of straight lines (only First angle projections) inclined to both the principal p#
Determination of true lengths and true inclinatioggdttating line method.

Projection of planes (polygonal and circular surfaces) inclined to one of the principal plaf
perpendicular to other by rotating object method.

UNIT Il | PROJECTION OF SOLIDS [ 9

Projection of simple solids like prismpyramids, cylinder, cone when the axis is inclined to one (
principal planes and parallel to the other by rotating object method. Projections of hollow prism an
cylinder with centrally drilled hole or square through its ends by rotating leteod- axis is inclined t
one of the principal planes and parallel to the other.

UNIT IV ‘ BLOCK FLOW DIAGRAM USING CAD ‘ 9

Introduction to Computer Aided Drafting hardwareOverview of application software2D drafting
commands (AutoCAD) for simplehapesi Schematic components in electrical systém8onnectors
Point to Pint Wiring diagramis Terminalsi Dimensioning and Plotting.

UNIT V ‘ ORTHOGRAPHIC AND ISOMETRIC VIEWS USING CAD ‘ 9

Annotation in CAD- Isometric views Orthographic views 3D Modelling basics 3D to 2D conversion.

TOTAL (30L+30P)PERIODS: 6(

TEXT BOOKS
1. Bhatt N.D. and Panchal V.M&Engineering Drawing Charotar Publishing Houg819,53
Edition.
2. Dhananjay M. Kulkarni, A.P. Rastogi, Ashoke K. SarkéEngineering Graphics w
AutoCADQ PHI Learning Private Ltd., 2009.
3. Venugopal K. and Prabhu Raja Vd&ngineering Drawing + AutoCA® New Agd
International (P) Limited, 202B"Ediiton.




REFERENCE BOOKS

1. Dhananjay A JolheEngineering Drawing with an Introduction to AutoCALTata McGraw
Hill Publishing Company Limited., 2008.

2. Parthasarathy N. S. and Vela Murdkngineering Graphi@s Oxford University, Press, N¢
Delhi, 2015.

3. Shah M.B., and Rana B.G&ngineering Drawing Pearson Education India, 2nd Edit
2009.

4. Natrajan K.V.,A Text Book of Engineering Graphi@sDhanalakshmi Publishers, Chen
2018.

5. Sham Tickoo, GAutoCAD Electrical 2019 for Electrical Control DesigngrsCadcin
Technologies, 2019.

WEB LINKS

1. AutoCAD tutorials- https://www.thesourcecad.com/autodatbrials/
https://nptel.ac.in/courses/112105294

3. https://nptel.ac.in/courses/112103019

COs

COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to
STATEMENTS RBT
LEVEL

4
5

Construct conic sections and as per drawing standards

Obtain orthographic projections of lines and plane surfaces and simple sc
various positions
Obtain projections of simple and hollow solids

Employ the CAD software fairafting and modelling of simple components

W D W wN

Construct 2D views from 3D models using CAD software

Bl oomds Taxon o nRemembBeR;Uhderktand®;Apply-3; Analyze4; Evaluates; Createt

COs

1
2
3
4

5

COURSE ARTICULATION MATRIX
POs PSOs

1 2 3 4 5 6 7 8 9 10 11 12 1 2
1 2 2

2 2 2

2 2 2

2 3 2 2

2 3 2 2

3- High Mapping; 2Moderate Mapping;-Low Mapping



EE22201 ELECTRIC CIRCUIT ANALYSIS LTPC
3104

COURSE OBJECTIVES
1 To familiarize the principles of passive circuit elements and analyze circuit parameters.
1 To solve complex circuits using network theorems and reduction methods.
1 To impart knowledge on analysis of 3 phase circuits and its phasor diagrams.
1 To analyze théransient response of circuits with DC and AC input.
1 To introduce the phenomenon of resonance in coupled circuits.

UNITI | BASIC CIRCUITS ANALYSIS [ 12

Ohmdés i Kiawc h o fifbiCsandlA€ Wiscuits Resistors, Inductances and Capacitances in
and paralleli Mesh, Supemesh, Node and Super node method of analysis for DC and AC ch
Dependent voltage and current sources.

UNIT Il | NETWORK REDUCTION AND THEOREMS FOR DC AND AC CIRCUITS ‘ 12

Network reduction: Voltage and Current division, Soutcansformationi Star delta conversig
Theveninbés and N Superpmsitions Thebrere Maxienams power transfer theoreii
Mi | | ma n 6 BRetigroeity Thearem.

UNIT Il | THREE PHASE CIRCUITS ‘ 12

Phasor Diagrani Power, Power factor annergy Three phase balanced / unbalanced voltage soll
Analysis of three phase\8ire and 4wire circuits with star and delta connected, balanced & unbal
loadsi Power and power factor measurements in three phase circuits.

UNITIV | TRANSIENT RESPONSE FOR DC, AC CIRCUITS [ 12

Transient response of RL, RC and RLC Circuits for DC input and AC sinusoidaliir@pharacterizatiq
of two-port networks in terms of Z, Y, h and transmission parameters.

UNITV | RESONANCE AND COUPLED CIRCUITS [ 12

Series and parallel resonaricé&requency respongeQuality factor and BandwidthLow and High pas
filters T Self and mutual inductandeCoefficient of coupling Singly tuned circuits.

TOTAL PERIODS: 60

TEXT BOOKS

1. William H. Hayt Jr, Jack E. Kemmerly and Steven M. Durbi&ngineering Circui
Analysi®) McGraw Hill Education, New Delhi, 2018" Edition.

2. Charles K. Alexander, Mathew N.O. Sadikdrundamentals of Electric CircuitsMcGraw
Hill Education, 20135 Ediiton.
3. Joseph A. Edminister, Mahmood Nahdklectric circuit$) Schaumbs seil

Education, New Delhi, 201 B" Edition.

REFERENCE BOOKS

1 Sudhakar A and Shyam Mohan SEjrcuits and Network Analysis arfsiynthesi§ McGraw
Hill Education, 20175" Edition.
2. Chakrabati A@Circuits Theory (Analysis and synthe§idphanpath RaandSons, New Delh

1999.




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

COs STATEMENTS RBT
LEVEL
1 Apply circuit laws to analyze steadyate parameters of given electri 4
circuits
2 Simplify DC and AC electrical circuits by applying suitable reduction mett 3
and network theorems
3 Analyze three phase balanced amdbalanced circuits to determine power ¢ 4
power factor
4 Analyze transients of electrical circuits and parameters opovbnetworks 4
5 Realize resonance phenomenon and the effect of magnetic coupling in re 5
applications

B | o oTaxoeomy (RBT) Level: Remembetil; Understane; Apply-3; Analyze4; Evaluates; Createt
COURSE ARTICULATION MATRIX
COs POs PSOs

1 2 3 4 4 5 6 7 8 9 10 11 12 1 2
1 3 3 3 2 2 1 2 3 3
2 3 3 3 2 2 1 2 3 3
3 3 3 3 2 2 1 2 3 3
4 3 3 3 2 2 1 2 3 3
5 3 3 3 2 2 1 2 3 3

3- High Mapping; 2Moderate Mapping; -Low Mapping



PH 22161

PHYSICS LABORATORY LTPC

(COMMON TO ALL BRANCHES EXCEPT BT) 0021

COURSE OBJECTIVES
1 To introduce different experiments to test basic understanding of physics concepts ap
optics, thermal physics and properties of matter.

LIST OF EXPERIMENTS (Any EIGHT Experiments)

1. a) Determination of Wavelength, and particle size ukemger.

b) Determination of acceptance angle in an optical fiber.
2. Determination of velocity of sound and compressibility of liguiditrasonic Interferometer.
3. Determination of wavelength of mercury spectruspectrometer grating.
4, Determination of thermal conductivity of a bad conductbre e 6 s Di s ¢ met H
5. Determination of Youngds modul us by Non
6. Determination of specific resistance of a given coil of wiféar ey Foster 0s
7. Determination of Rigidity modulus of a given wiEorsional Pendulum.
8. Energy band gap of a Semiconductor.
9. Determine the Hysteresis loss of a given Specimen.
10. Calibration of Voltmeter & Ammeter using potentiometer.

TOTAL PERIODS:30
REFERNCE BOOKS

1. "Physics Laboratory practical manual”, 1st Revised Edition by Faculty members, 2018.

COs

4

5

COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to
STATEMENTS RBT
LEVEL

Analyze the physical principle involved in the various instruments; also 1 4
the principle to new application
Comprehend the Experiments in the areas of optics, mechanics and t 3
physics to nurture the concepts in all branches of Engineering
Apply the basic concepts of Physical Science to think innovatively and 3
improve the creative skills that are essential for engineering
Evaluate the process and outcomes of an experiment quantitativel 3
gualitatively
Extend the scope of an investigation whether or not results come ¢ 3
expected

Bl oomdés Taxon o nRemeMmbBeR;Uhderktand®;Apply-3; Analyze4; Evaluates; Createt



COURSE ARTICULATION MATRIX

COs POs
1 2 4 6 7
1 3 3 3
2 3 3 3 2
3 3 3 2 3 2 2
4 3 3 3
5 3 3 3 2

3- High Mapping; 2Moderate Mapping; -Low Mapping
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CY22161 CHEMISTRY LABORATORY LTPC
(COMMON TO ALL BRANCHES EXCEPT AD, CS, IT) 0021

COURSE OBJECTIVE

The objective of the Chemistry Laboratory is to acquaint the students with the basic phenomenor
of chemistry, the student face during course of their study in the industirayineering field.

1 To appreciate the need and importance of water quality parameters for industrial and d
use.

1 To gain the knowledge on electrochemitcatrumentatiortechniques like potential and curre
measuring used in electrochemistry applications

1 To impart knowledge on separation of components using paper chromatography.

1 To enhance the thinking capability about polymer and properties like molecular weight.

LI ST OF EXPERIMENTS (Minimum EIGHT Experiments)

1. Determination of DO content of water sa

2. Determination of strength of given hydrochloric acid using pH meter.

3. Determination of strength of acids in a mixture usingductivity meter.

4. Estimation of iron content of the water sample using spectrophotometer (phenantf
thiocyanate method).

S. Determination of total, temporary & permanent hardness of water by EDTA Method.

6. Estimation of iron content dhe given solution using potentiometer.

7. Determination of alkalinity in water sample

8. Determination of Single electrode potential

9. Separation of components from a mixture of red and blue inks using Paper chromatogra

10. Determination of molecular weight of polymer by using Ostwald's/Ubbelohde viscomete

TOTAL PERIODS: 3¢

REFERENCE BOOKS

1. Daniel R. PallerosgExperimental organic chemistriylohn Wiley & Sons, Inc., New Yo
2001.

2. Furniss B.S. Hannaford A.J, Smith P.W.G and Tatchel MR9o gel s Text
organic chemist§ LBS Singapore 1994.

3. Kolthoff I.M., Sandell E.B. et alQuantitative chemical analy§isvicmillan, Madras 1980

4, Jeffery G. H., Bassett J ., BTexn dobkaah quantitatiy
analysis chemical analy§i€LBS 5th Edn. Longman, Singapore publishers, Singapore, 1




COURSE OUTCOMES
Upon the successful completion of the coursesthdents will be able to

COs STATEMENTS RBT
LEVEL
1 Distinguish hard and soft water, solve the related numerical problems on 3
purification and its significance in industry and daily life
2 Interpret the knowledge of instruments to meagatential and current relate
parameters
3 Demonstrate the basic principle for separation of components using 3
chromatography
4 Evaluate the molecular weight of polymer using Ostwald's/Ubbelol 3
viscometer
5 Distinguish hard and soWtater, solve the related numerical problems on w: 3

purification and its significance in industry and daily life
Bl oomds TaxononRemembBeR;Uhderktand®;Apply-3; Analyzed; Evaluate5; Createb
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EE22211

ELECTRIC CIRCUITS LABORATORY LTPC

00315

COURSE OBJECTIVES
1 To provide practical exposure in constructing and solving electrical circuits
1 Tosimulate various electrical circuits using simulation software.

LIST OF EXPERIMENTS

1. Simulation and experimental verification of electric circuits by mesh and nodal analysis.
2. Simul ation and experimental verificati o
3. Simulation and experimental verification of Maximum power trartsfeorem.

4, Simul ation and experimental verificati o
5. Simulation of three phase, balanced and unbalanced, star and delta networks.

6. Simulation and experimental verification of DC transient analysedeatric circuits.

7. Simulation of AC transient analysis (RL, RLC) of electric circuits.

8. Determination of Z & Y tweport network parameters.

9. Design, simulation and experimental verification of series resonant circuit.

10. Design, simulation anexperimental verification of parallel resonant circuit.

11. Design, Simulation and experimental verification of low pass and high pass filters.

12. Design and develop a PCB layout of given electrical circuit using software package. (Mi

Project

TOTAL PERIODS: 45

COs

COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to
STATEMENTS RBT
LEVEL

Apply circuit laws and theorems to analyze stestlife parameters of give 4
electrical circuits

Simulate andcompute power and power factor in balanced and unbale 3
threephase circuits

Analyze the transient parameters of the given DC and AC electrical circur
Model and evaluate twport network parameters

Design and estimatparameters of resonant and filter circuits and ve
through experiments and simulation

Bl oomds Taxon o nRemeMmbBeR;Uhderktand®;Apply-3; Analyze4; Evaluates; Createt



COURSE ARTICULATION MATRIX
COs POs PSOs

1 2 3 4 5 6 7 8 9 10 1 12 1 2
1 3 3 2 2 3 3 2 2 3 3
2 3 3 2 2 3 3 2 2 3 3
3 3 3 2 2 3 3 2 2 3 3
4 3 3 2 2 3 3 2 2 3 3
5 3 3 2 2 3 3 2 2 3 3
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SEMESTER IlI

MA22354 MATHEMATICS FOR ELECTRICAL ENGINEERS LTPC
3104

COURSE OBJECTIVES
1 Introduce the Fourier series analysis.
1 Introduce the basic concepts of the Fourier transform techniques and its applica
engineering.
1 Introduce the effective mathematical tools for the solutions of partial differential equatior
model several physical processes and to develop Aftran techniques for discrete tin
systems.

UNIT I ‘ PARTIAL DIFFERENTIAL EQUATIONS ‘ 9+3

Formation of partial differential equatioisSingular integrals Solutions of standard types of first of
partial differential equations L a g r a n g e égeatiohii Llineaa homogeneous partial differen
equations of second and higher order with constant coefficients.

UNITII | FOURIER SERIES [ 9+3

Dirichl et 60 Senerad Rodriert serigisOsld and even functionis Half range sine serigisHalf
range cosine serié® ar s e v a | iGHarmonat enalysis t y

UNIT 11l ‘ APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS ‘ 9+3

Classification of PDE Method of separation of variablesSolution of one dimensional wave equatig
Onedimensional equation of heat conductiosteady state solution of two dimensional equation of
conduction (excluding insulated edges).

UNITIV | FOURIER TRANSFORMS [ 9+3
Statement of Fourier integral theorémFourier transform paif Fourier sineand cosine transformis
Propertieg Transforms of simple functiorisConvolution theorei Par seval 6s 1 den
UNITV | Z - TRANSFORMS AND DIFFERENCE EQUATIONS | 9+3

Z- transform- Elementary propertiek Inverse Z- transform (using partidraction, long division methc
and residue techniquéonvolution theorem Formation of difference equatioisSolution of differenc
equations using Ztransform.

TOTAL PERIODS (L:45+T:15): 60

TEXT BOOKS
1. Erwin Kreyszig,6AdvancedEngineering MathematisWiley India, 2011 10"Edition.
Grewal. B.S.,dHigher Engineering Mathematigskhanna Publishers, Delhi 20144"
Edition.
3. Narayanan.S., ManicavachagomPillay.T.K and Ramanaddldvanced Mathematics fq

Engineering Studend®/ol. 11 & 1ll, S.Viswanathan Publishers Pvt. Ltd. 1998.

REFERENCE BOOKS

1. Bali.N.P and Manish GoyatA Textbook of Engineering Mathemat@d.axmi Publications
Pvt Ltd , 2007 7" Edition.

2. Glyn Jamesdvanced ModerrEngineering Mathematiés Pearson Education, 2014"
Edition.

3. Veerarajan. T.gTransforms and Partial Differential EquatiGngata McGraw Hill Publishin

Company Ltd., New Delhi, 2012.

4. Ray Wylie. C and Barrett.L.C)Advanced Engineering Mathematic§ata McGraw Hill




Education Pvt Ltd, New Delhi, 2012.

5. Pet er VoAdahdéd Engineering Mathematic€engage Learning India Pvt. Ltd.
Edition, New Delhi, 2012.

COURSEOUTCOMES
Upon the successful completion of the course, the students will be able to
COs STATEMENTS RBT
LEVEL
Express proficiency in handling higher order Partial differential equations 4
2 Acquire the skill in examining a signal in anotldemain rather in the origina 4
domain by handling Full and Half Range Fourier Series
3 Develop skills in classification, formulation, solution, and interpretation 4
PDE models
4 Develop the skill of conversion between time domairfrémuency domain 5
using the concept of Fourier Transforms
5 Apply the systematic method for finding the impulse response of LTI syst 5

described by difference equations: partial fraction expansion
Bl oomds TaxononRemembBeR;Uhderktand;\pply-3; Analyzed; Evaluate5; Createb

COURSE ARTICULATION MATRIX
COs POs PSOs
1 2 3 4 5 6 7 8 9 10 11 12 1 2

1 3 3 3 3 3 3
2 3 3 3 3 3 3
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4 3 3 3 3 3 3 3
5 3 3 3 3 3 3

3- High Mapping; 2Moderate Mapping;-Low Mapping




EE22301 ELECTRICAL MACHINES I LTPC
3003

COURSE OBJECTIVES

1 Introduce techniques of Magnetiacuit analysis and introduce Magnetic materials.

1 Impart the principle oDperation, Construction, Testing of Single Phase Transformers and
Phase Transformer Connections.

1 lllustrate the theory of Electromechanical energy conversion and the concepenérgy.

1 Familiarize the working principle of different types of DC miaes and analyze the losses in
machines to improve the efficiency by conducting various tests.

1 Study the characteristics and speed control methods of DC machines.

UNIT | | MAGNETIC CIRCUITS AND MAGNETIC MATERIALS ‘ 9

Magnetic circuits’ Laws governing magnetic circuitsFlux linkage, Inductance and enerigytatically &
Dynamically induced EMR Torquei Properties of magnetic materials, Hysteresis and Eddy G
losses AC excitation, Introduction to permanent magnets.

UNITIl | TRANSFORMERS [ 9

Constructioni Principle of operation on no load and Ida&quivalent circuitt Phasor diagrarm Losses
Testingi Efficiency and Voltage regulation All day efficiencyi Sumpner test, Per unit representati
Three phasdransformersi Connections and their comparative features, Scott ConnettiBaralle
operation of transformeiisAuto transformei tap changing transformers.

UNIT Il ELECTROMECHANICAL ENERGY CONVERSION AND CONCEPTS IN 9
ROTATING MACHINES

Energy in magnetic systeiin Field energy and eenergyi Force and torque equatiofisSingly an
multiply excited magnetic field systenisGenerated EMR MMF of distributed windings Magneti
fields in rotating machinets Rotating MMF waves Magnetic saturation and leakage fluxe$orque ir
round rotor machine.

UNITIV | DC GENERATORS [ 9

Construction & Components of DC Machirie€ooling, Mounting, Standards & Specifications, Pring
of operationi Lap and wave windings EMF equations Circuit modeli Armature reactiofi Methods @
excitation i CommutationT Compensating winding Losses, Efficiency and Power stages in
Genertori Characteristics of DC generatdr®arallel operation of shunt generatokpplications.

UNITV | DC MOTORS [ 9

Principle of operationi Types of DC Motorsi Back EMF and Torque equatioris Speed Torqgy
Characteristic$ Startingi Types ofStartersi Speed control Testing and efficiency Swi nbur
and Hopkiidesting daspdaisE€, tNEMA T Applications.

TOTAL PERIODS: 45

TEXT BOOKS
1. Nagrath I. J and Kothari D. EElectric Machine§ Tata McGraw HillPublishing Compan
Ltd, 2017, §'Edition.
2. P.S. BimbhradElectrical Machiner§g Khanna Publishers, 2021.
REFERENCE BOOKS
1. M.N.Bandyopadhyay(Electrical Machines Theory and Practic®HI Learning Pvt Ltd.
New Delhi, 2009.
2. P. C. Sen¢Principles of Electrical Machines and Power Electraipidshn Wileyand Sons,




1997.

3. Deshpande M. V(Electrical Machine§ PHI Learning Pvt. Ltd., New Delhi, 2011.

4. Fitzgerald. A.E., Charles Kingsely Jr, Stephen D.Umétlgctric Machinerg Tata McGraw
Hill Books Company, 2003 "BEdition.

S.SarmandK.PathakElectric Machine§ Cengage Learning India (P) Ltd., Delhi, 2011.

Richard C Dorf(Electrical Power Engineering hand béoERC Press, 1998.

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

COs STATEMENTS RBT
LEVEL

1 Analyze magnetic circuits and determine the performpacameters 4

2 Compute the performance parameters of single phase and three 3

transformers

Derive torque of rotating machines and analyze the machine performance 3

Estimate the electrmechanical performance of DC Generators 4

Apply different methods of starting & speed control asetermine the 4

performance of DC Motors
Bl oomds Taxon o nRemembBeR;Uhderktane;\pply-3; Analyzed; Evaluates; Createt

COURSE ARTICULATION MATRIX
COs POs PSOs
1 2 3 4 5 6 7 8 9 10 11 12 1 2

1 3 [\ Al 3 2 3 3 3
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EE22302 ELECTRIC POWER SYSTEM LTPC
3003

COURSE OBJECTIVES
1 Learn about various components of Power systems.
i Calculate the transmission line parametersésious conductor configurations.
1 Predict the performance of Transmission lines.
1 Understand about different Insulators and Underground cables.
1 Familiarize the basic concepts related to Substation and Distribution system.

UNITI | STRUCTURE OF POWER SYSTEM [ 9

Structure of Electric Power SysténConventional, Deregulated Structure, Migod and Smart Gr
Structurei Methods of electric powegenerationd Conventional (Thermal and Hydro Power Plant
Renewable Energy based generatioifrends in Transmission and Distribution: EHVAC, HVDC
FACTST Indian Electricity (IE) Rules and ActsTariff i Typesi Electrical Safety.

UNIT Il ‘ TRANSMISSION SYSTEM PARAMETERS ‘ 9

Resistance, Inductance and Capacitance calculasohd, stranded, and bundled conduct@gle phas
and three phase lines single and double wuit lines - Typical configuration, conductor type:
Symmetrical and unsymmetrical spacing and transpoditagplication of self and mutual GMBskin an
proximity effect$ effect of earth on transmission line capacitabegtribution line model

UNIT Il MODELLING AND PERFORMANCE OF TRANSMISSION LINES 9

Classification of linesPerformance of Transmission lineshort line, medium line and long lineABCD
constants- equivalent circuits, phasor diagraimreal andreactive power flow in line§ Power Circl
diagramsi Ferranti effect shunt and series compensatic@urgeimpedance loading, loadability lim
based on thermal loadirigFormation of Corona Critical VVoltages Effect on line Performance.

UNIT IV | INSULATORS, CABLES AND SAG CALCULATION [ 9

Insulators: Type$ voltage distribution in insulator stririgimprovement of string efficiency testing o
insulators, Underground cables: Undergrogathlesi Types of cable§ insulation resistancépotentia
gradienti capacitance of singleore and threeore cablesGrading of cable§ DC cables, Mechanic
designs of transmission line: sag and tension calculations for different weather coriditmmer spottin
& Types of towers.

UNIT V ‘ SUBSTATION, GROUNDING SYSTEM AND DISTRIBUTION SYSTEM ‘ 9

Classification, major components of substatienBus-bar arrangements Importance of earthing in
substation Qualitativetreatment to neutral grounding and earthing practices in substatigisgibutior
Systemg Ke | v i ni6AC and D@ distribution$ Concentrated and Distributed loadifigechniques ¢
Voltage Control and Power factor improveménDistribution Loss Anti-theft measure$ Demand sid
management (Qualitative)

TOTAL PERIODS: 45

TEXT BOOKS
1. Gupta B.R, 'Power System Analysis & Design', S.Chand and Company Ltd, 20
Edition.
2. Met ha. V. K, and Rohi't Met ha. , 0 P €Campany Lipdl
2020.

REFERENCE BOOKS

1. Hadi Saadat, OPower Syst endaitoal ysi s, 6




2. Wadwa . c.L., OEl ectric Power Systems,

8" Edition.
3. John J. Grainger andét evenson Jr . W. D, 6Power
International edition, 2016.
4, S. N. Singh, OEl ectric Power Generatio
India Pvt. Ltd, New Delhi, Second Edition, 2011.
5. D.P.Kothari and .LJNagr at h, 6Power Sy st e miH#l, 201D, 8¢
Edition.
6. Centr al Electricity Authority (CEA), g
Delhi.
COURSE OUTCOMES
Upon the successful completion of the coursesthdents will be able to
COs STATEMENTS RBT
LEVEL
1 Understand themajor components of power system and its practi 4
significance
Determine transmission line parameters for various conductor configuratic 5
3 Model the transmission lines tietermine the line performance and analy 4
the impact of Ferranti and coronaeffects
4 Calculate electrical parameters of overhead and underground cable: 4
performsagcalculations
5 Analyze substation, grounding and distribution systems 4
Bl oomds Taxon o nRemembBeR; Unhderktand;Apply-3; Analyze4; Evaluates; Createt
COURSE ARTICULATION MATRIX
COs POs PSOs
1 2 3 4 5 6 7 8 9 10 11 12 1 2
1 3 3 2 2 2 3 3
2 3 3 2 2 3 3 2
3 3 3 2 2 3 3 2
4 3 3 2 2 3 3 2
5 3 3 2 2 3 3

3- High Mapping; 2Moderate Mapping; -Low Mapping



EE22303 ELECTROMAGNETIC THEORY LTPC
3003

COURSE OBJECTIVES
1 Introduce the basic mathematical concepts related to Electromagneticfieddsor
1 Impart the concepts of Electrostatics, Electrical potential and boundary conditions.
1 Inculcate the concepts of Magnetostatics, Magnetic flux density, scalar and vector poten
its applications.
1 Investigate the equations Bfectrodynamic field and EM wave.

UNIT I ‘ BASICS OF ELECTROMAGNETIC VECTOR FILEDS ‘ 9

Sources and effects of Electromagnetic field¥ector algebra Scalars, Vectors, Dot product, Cr
product- Coordinate Systems Cartesian, Cylindrical an&pherical Coordinate systein Coordinat
transformationsi Line, Surface and Volume integrais Gradient, Divergence, Cuil Theorems ar
Applications.

UNITII | ELECTROSTATICS i | [ 9

Co ul o mbibHectric éield intensityi Field due to discrete armbntinuous charggsGa us s 0 s
Applications. Electric potential due to discrete and continuous chéargssctric field and equipotent
plots, Electric dipole Uniform and NorUniform field, Utilization factor.

UNIT I | ELECTROSTATICS i I [ 9

Electric field in free space, conductors, dielectiid3ielectric polarizatiori Dielectric strength Electrig
field in multiple dielectricsi Boundary conditons Poi ssondés and Lapl ac

TheoremGener al procedure for sol vii@apacitBre and Gapacitarss
Parallel, Coaxial, Spherical conductoinergy densitifCase study on real time applications.
UNITIV | MAGNETOSTATICS [ 9

Lorentz force, magnetic fieldhtensity (H)i BiotiSa v ar ticAanpleavwe 6 s C H due to straig
conductors, circular loop, infinite sheet of current, Magnetic flux densityi(BJagnetic materials
Magnetization, Magnetic field in multiple media Magnetic force, Torque, &wulf mutual inductancg
Inductance of a solenoid, Energy density, Applications.

UNITV | ELECTRODYNAMIC FIELDS AND WAVES [ 9

Magnetic Circuitss F a r a d a y Bransfdrneemand motional EMIFDisplacement curreritMa x w ¢
equationgdifferential and integral form) Applicationsi Time harmonic field$ Electromagnetic waves
Properties of EM waves in Lossy medium.

TOTAL PERIODS: 45

TEXT BOOKS

1. Mat hew N. 0. Sadi ku, ElécKulokmagmiet 0€s
Press Inc,Asian edition,2015" &dition.

2. K. A. Gangadhar, P. M. Ramant han OEIl ectr
wave propagation6, KH&dtora Publications

REFERENCE BOOKS

1. William H. Hayt and John A. Buck, 0 En
Special Indian edition, 2014.

2. Kar | E Lonngren, Sava V Savov, Randy J
MATLABG, Prentice Hall of India, 2012.




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

COs STATEMENTS RBT
LEVEL
1 Apply basic mathematical concepts to solve electromagnetic vector 4
orthogonal coordinate system
Interpret and solve theroblems related to electrostatics 4
3 Apply the electrostatic principles to compute the boundary value problem: 4
analyze Electric field in material space
4 Analyze and solve the problems related to magatttics 4
Solvetimevarying fields using Ma x we | 4

wave equation
Bl oomds TaxononRemembBeR;Uhderktand®;A\pply-3; Analyzed; Evaluate5; Createb

COURSE ARTICULATION MATRIX
COs POs PSOs
1 2 3 4 5 6 7 8 9 10 11 12 1 2

1 3 3 3.2 2 3 2 3
2 3 3 3 2 2 3 2 3
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EE22308 DIGITAL LOGIC CIRCUITS: THEORY AND PRACTICES LTPC
3024

COURSE OBJECTIVES
1 To impart knowledge on concepts of binary representation, logic gates, and Boolean algel
1 To design and analyze digital circuits using combinational and sequential logic.
1 To develop skills in HDLcoding and simulate digital circuits.

UNIT I ‘ NUMBER SYSTEMS, CODES AND BOOLEAN REDUCTION ‘ 9+6

Review of number systems, Signed binary numbemBinary Arithmetici Fixed and floating poi
representatioii Boolean Algebra laws and theoremis Simplification of Boolean expressiofisSum o
Products (SOP) and Product of Sums (POS) fdrrhegic Minimization using Kmapi Binary codes
BCD code, Gray code, Error detection and Error correcioles.

Experiments:

1. Reduction and Implementation of Boolean Expression using logic gataagkK

2. Implementation of Code Converters (Binary to Gray, and Gray to Binary) using logic gates.

UNIT Il | COMBINATIONAL CIRCUITS [ 9+6

Combinational logici Adders, Ripple carry adder, Carry lookahead adder, Subtractor, Multi
Demultiplexer, Encoder, Decoder, Parity generator and chédké&oduction to VHDL coding.
Experiments:

1. Implementation of Adder aridultiplexer.

2. Design and simulation of Adder/ Subtractor circuits.

3. Design and simulation of Multiplexer and Demultiplexer.

UNIT I | SEQUENTIAL CIRCUITS | 9+6

Sequential logi¢ SR, JK, D and T flip flop$ Synchronous countérRipple Countei Modulo-n counte
i Sequence generatdr Design of synchronous sequential circuitdMloore and Mealy model$s stats
diagram, state reduction, state assignment.

Experiments:

1. Implementation and simulation of Shift registers.

2. Design, implementation andrsilation of Synchronous counter.

UNIT IV ‘ ASYNCHRONOUS SEQUENTIAL CIRCUITS ‘ 9+6

Design of Asynchronous sequential circuitransition table, flow tablé race conditions, hazards {
errors in digital circuits; Analysis of asynchronossquential logic circuit§ Design of asynchrono
controller for vending machine.

Experiments:
1. Design, implementation and simulationA&ynchronous counter.

UNIT V ‘ MEMORY DEVICES AND DIGITAL LOGICAL FAMILIES ‘ 9+6

Implementation otombinational logic circuits using PROM, PLA, PALntroduction to FPGA Digital
Logic Families: Logic gates using TTL, ECL and MOS familiegperation and characteristics of dig
logical family.
Experiments:
1. Implementation anderification of two input NOR and NAND gates using TTL/CMOS

TOTAL PERIODS: 45+3C




TEXT BOOKS

1. M. Morris Mano, 60Digital Design with
2013.
2. John M. Yarbrough, o6Digital Logic, Appl
REFERENCE BOOKS
1. Salivahanan, Arivazhagan, oDigital Cir
2. Wil liam KIeit z,ARydoticajAppr@ath wiM HexLt & ,0 nR ecasr s ¢
3. Floyd and Jai n, O"Deditgpn, Pearson Educatibm B0éh t al s 0
4, Anand Kumar, OFundamentals of Digital
5. Gaganpreet Kaur, OVHDL Basics to Progr
6. Mandal , o6Digital El ectronics Principle
COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to
CO6b6 s STATEMENTS RBT
LEVEL
1 Apply the concepts of Boolean algebra aaduction techniques to minimiz 3
logic expressions
Analyze and design various combinational logic circuits 4
Investigate and design synchronous and asynchronous sequential circuits 4
Comprehend the operation, characteristics of menderyices, digital logic 3
families and construct digital circuits with memory devices
5 Design, debug and verify simple digital circuits and systems with the ai 4

HDL codes, schematic capture tools and simulation tools
Bl oombds

COURSE ARTICULATION MATRIX

COs POs
1 2 3 4 5 6 7 8 9 10 11 12
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2 3 3 2 2 3 3 3 2
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5 3 3 2 2 3 2 3 3 3

3- High Mapping; 2Moderate Mapping; -Low Mapping
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LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS

SL.NO DESCRIPTION OF EQUIPMENTS QUANTITY REQUIRED
1. IC Trainer kit 10
2. IC Tester 4
3. Bread board 10
4, ICs- Logic gates, Fligflops Each 10
5. Connecting wires As required




EE22309 ELECTRON DEVICES AND CIRCUITS: THEORY AND PRACTICES LTPC
3024

COURSE OBJECTIVES
1 To understand the structure, operation, characteristics and applications of basic electronic
1 To gain knowledge about biasing circuits.
1 To learn the required functionality of positive and negative feedback systems.
1 To study about Optoelectronic\dees.
1 To construct various electronic circuits and understand the theoretical concepts by practicg

UNIT I ‘ PN JUNCTION DEVICES AND APPLICATIONS ‘ 9+6

Construction and operation of PN junction diode, Current equations, Transition capacitabs&ussnah
capacitance, Reverse recovery time, Temperature Effmoistruction and operation of Zener di
Varactor diode.

Experiments:

1. V-I characteristics of PN Junction diodes and Zener diode

2. Clippers and Clampers using Diodes

3. Simulation study of Rectifiers with and without filters

4. Zener diode as voltage regulators

UNIT Il | BIPOLAR JUNCTION TRANSISTORS ‘ 9+6

Construction and operation of Transistor, Modes of operation, Different types of configurations,
runaway and Stabilization, AC and DC load lines, Need for biasing a Transistor and various
techniquesBJT small signal modéRAnalysis of CE, CB, CC amplifier®etermination of h parameters.
Experiments:

1. Input and Output characteristics of Comnionitter.

2. Frequency analysis of Common Emitter.

UNIT 11l ‘ FIELD EFFECT TRANSISTORS ‘ 9+6

Construction and Principle of operation of JFET and MOSFET, Biasing circuits for MOBKXEd biag
Self bias, Voltage divider biegSmall signal model oFET/MOSFET- Analysis of CS, CG and Sou
FollowerConstruction and Principle of operation of UJT.

Experiments:
1. Characteristics of MOSFET, UJT.

UNIT IV ‘ MULTISTAGE AND FEEDBACK AMPLIFIERS ‘ 9+6

Two stage RC coupled amplifi€Analysis of Differential amplifier, Single tuned amplifiér&ain an
Frequency respongeNeutralization methods, power amplifigr§ypes (Qualitative analysis). Advanta|
of negative feedback Analysis of Voltage/ Current, Series, Shunt feedback Amplifiers usiagsistor.

Experiments:
1. Transfer Characteristics of Differential amplifier

UNIT V ‘ OSCILLATORS AND OPTOELECTRONIC DEVICES ‘ 9+6

Positive feedback, Condition for oscillations, Phase shiitVien bridgeHartley-Colpitts and Cryst
Oscillators Construction and Operation of Optoelectronic devices: LED, LCD, Photo Diode,
Transistor, OptaCoupler and Solar Cell.

Experiments:

1. Design and testing of RC phase shift and LC oscillators.

2. Characteristics of LED.




3. Experimental study of Opiisolator(IC 4N28).

TOTAL PERIODS: 45+3C

TEXT BOOKS
1. Boylestead L R and Nashelsky éElectronic Devices and Circuit the@ryPearson Prentig
Hall, New Delhi, 2018, 1" edition.
2. Salivahanan, Suresh kuméElectronic Devices and Circu@isTataMcGraw Hill 2013, ¥
edition.
REFERENCE BOOKS
1. Thomas L Floyd¢Electronic Device§ Prentice Hall of India, New Delhi, 2013" @dition.
2. Donald A Neamen¢Electronic Circuit Analysis and Desigrilata McGraw Hill 2007, '3
edition.
3. G.K.Mithal, Electronic devices and circuitsKkhanna Publishers, New Delhi, 2010,
edition.
4. Millman J, Christos C Halkias, SatyabatraJiElectronic devices and circuils Tata
McGraw-Hill Publishing Company Ltd., New Delhi, 20129 &dition.
5. Theodore F Bogart Jr, J e fEfedtrone gevices de carauds
Prentice Hall of India, New Delhi, 2004" @dition.
6. For datasheetérttps://www.alldatasheet.com/
COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to
COs STATEMENTS RBT
LEVEL
1 Apply the concepts oPN junction devices and analyse its various electro 4
circuits
2 Analyse the various configurations of bipolar junction transistoasd 4
amplifiers
Analyse thevarious configurations of field effect transistarsd amplifiers 4
Analyse the performance ofultistage and feedbaeknplifier circuits 4
Understand the operation ajfscillators and Optoelectronic devices anc 4

analyse its behaviour using practices
Bl oombés Tax ononRemembBeR; Uhderktane®;Apply-3; Analyze4; Evaluates; Createb
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LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS

SL.NO DESCRIPTION OF EQUIPMENTS QUANTITY REQUIRED

1. Regulated Power supply 15

2. CRO 30MHz 6

3. DSO 2

4. Function Generator 6

5. Digital Multimeter 6

6. Bread board 10

7. Diode, Zener diode, BJT, UJT, JFET, MOSFET, UJT, LI Each 10

Photodiode, Phototransistor and Gptupler IC

8. Ammeter in various milli and micro ampere ranges 15

0. Voltmeter in various ranges betwee3@V 15

10. | Resistors of various ranges 50

11. | Capacitors of various ranges 25

12. | Connecting wires As required




EE22311 ELECTRICAL MACHINES | LABORATORY LTPC
00315

COURSE OBJECTIVES
9 Evaluate the Load characteristics of DC machines and transformers.
1 Examine the performance characteristics of DC machines and Transformers using Dir|
Indirect tests.
1 Investigate different Speed control methods of DC Shunt Motor.
Understand the need for starters.
1 Obtain the Load test plots for Three Phase Transfamer

=

LIST OF EXPERIMENTS

DC Machines

1. Open circuit and Load characteristics of DC Separately Excited and Self Excitec
Generator

Load characteristics of DC Compound Generator with differential and cumulative conng

Load test on DGhunt, Series and Compound motor

Swinburneds test

Hopki nsonds tieGerieratorset DC Mot or

Study of Starters, Regenerative and Dynamic braking for DC motors

N ook~ w N

Speed control of DC shunt Motor and its 4 Quadrant operation

Transformers

Load test on Singi®hase Transformer and Three Phase Transformers

Open circuit and Short circuit tests on Single Phase Transformer

10. Polarity Test and Sumpner 6s test on Sii

11. Separation of ndoadlosses in Single Phase Transformer

TOTAL PERIODS: 45

COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to
COs STATEMENTS RBT
LEVEL
1 Determine the performance characteristics of a DC machine operating 3

Generator or Motor
2 Estimate the performance of a DC machine by Indirect methods 4
3 Identify and apply suitable method of starting, speed control and braking
DC motor

4 Determine the performance characteristics of Single and Three PI
Transformers

S Predetermine the performance ®ingle phase Transformer 4

Bl oomods Taxonomy ( R BLT YUndetstand?g Apply-3;RAnatlyzedp Evaluates;
Create6
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LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS

SL.NO DESCRIPTION OF EQUIPMENTS QUANTITY REQUIRED
1. DC Separately excited generator coupled with DC Shunt Mot 1
2. DC Shunt generator Coupled with DC Shunt Motor 1
3. DC Shunt Motor Coupled with DC Compound Generator 1
4, DC Shunt Motor witHoading Arrangement 1
5. DC Series Motor with loading Arrangement 1
6. DC Compound motor with loading Arrangement 1
7. DC drive for 4 quadrant operation of dc motor 1
8. Dynamic braking panel for dc motor 1
0. Single Phase Transformer 6
10. | Three phase Transformer 2
11. | Single Phase Resistive Loading Bank 2
12. | Three Phase Resistive Loading Bank 2
13. | TachometerDigital/Analog 8
14. | Single Phase Auto Transformer 5
15. | Three Phase Auto Transformer 1
16. | SPST switch 3
17. | Wattmeter 10
18. | Lamp loading arrangement 3
19. | Ammeters 20
20. | Voltmeters 20
21. | Rheostats 15




SEMESTER-IV

MA22452 NUMERICAL METHODS LTPC
(COMMON TO CH ANDEE ) 3104

COURSE OBJECTIVES
1 Learn the solution of algebraitanscendental equations, system of linear equations
1 Understand the concept of Interpolation and approximation.
1 Learn how to apply numerical differentiation and Integration
1 Familiarize in solving IVP
1 Understand how to solve BVP in ODE and PDE

UNIT | ‘ SOLUTION OF EQUATIONS AND EIGEN VALUE PROBLEMS ‘ 12

Introduction to computation software for numerical methods solution of algebraic and transc
equations Newton Raphson methe&olution of linear system of equations$sauss elimination methdg
Pivoting - Gauss Jordan method, Solution of-Ti@gmal system of equations Gauss Seidel iterati
methodi Matrix Inversion by Gauss Jordan mettioHigen values of a matrix by Power method and J
Method for symmetric matrix. Solving equations and Eigen value problems using computational tog

UNIT Il ‘ INTERPOLATION AND APPROXIMATION ‘ 12

Finite difference operators and its relatidngnterpolation with equal intervals Ne wt on 6 s |
backward difference formulaeInterpolation with unequal intervaisLagrange's interpolation N e w t
divided difference interpolatiémnterpolation and Approximation using computational tools.

UNIT Il ‘ NUMERICAL DIFFERENTIATION AND INTEGRATION ‘ 12

Approximation of derivatives using interpolation polynomiallumerical integration using Trapezoi(
Simpsonbés 1/ 3 r ul i Two ponmdne thrggoist Ghesiah quddrature formula
Evaluation of doubl e i ntegr alidApplcagtonDfcampetaianal tbe
for numericaldifferentiation and integration.

UNIT IV INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL EQUATIONS 12

Single Step methods Tay |l or 6 s seri es met hod FourtMordar Rung&dtta
method for solving first order equations, second order equations and simultaneous first order €
Multi step methods Mi | ne 6 s abBash foihd @eaistor corrector netds for solving first ord
equations Solving Initial value problems using computational tools.

UNIT V ‘ BOUNDARY VALUE PROBLEMS ‘ 12

Finite difference solution of ODE. Finite difference techniques for the solution ofditwensiona
Laplaceds and Poi ssono6s 1dégeudanensional featdlow equatior by exg
and implicit (Crank Nicholson) methods One dimen®nal wave equation by explicit methidgolving
Boundary value problems using computational tools.

TOTAL PERIODS :60

TEXT BOOKS
1. Grewal. B.S.,dNumerical Methods in Engineerirand Science with Programs in C, CH
&MATLAB g Khanna Publishers, New Delhi, 2Q13th Edition
2. Jain M.K., lyengar. S.R.K., and Jain. R.KiNumerical Methods for Scientific arn
Engineering Computati@niNew Age International Publishers, New Delhi, 2015.
3. Chapra. S.C., and Canale.R.&®lumerical Methods for Enginedrsrata McGraw Hill, New
Delhi, 2015 7" Editon




REFERENCE BOOKS

1. Sankara Rao. K., Numerical methods for Scientists and Engineers, Prentice Hall o
New Delhi, 2007 3¢ Edition.

2. Gerald. C. F., and Wheatley. P. @\pplied Numerical Analysi§ Pearson Education, Asi
New Delhi, 2009.

3. Venkataraman. M.KdNumerical Methods in Science and Engineeiimdational Publisherg
2001.

4, Kandasamy. K., Thilagavathy. K., and Gunavathi. &umerical Method§ S. Chang
&Company Ltd., New Delhi, 2008.

5. Sastry, S.Sdntroductory Methods of Numerical Analy§i$’rentice Hall of India, 2010.

WEBLINKS
1. https://nptel.ac.in/courses/111/107/111107105/
2 https://nptel.ac.in/courses/111/107/111107063/

COs

3

4

COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to
STATEMENTS RBT
LEVEL

Have the fundamentdnowledge of solving an algebraic or transcender 3
equation, linear system of equations
Appreciate the numerical techniques of interpolation in various intervals 4
Apply the numerical techniques of differentiation and integration 3
engineering problems
Solve Initial value problems using an appropriate numerical technique 5
Solve Boundary value problems using finite difference method 5

5

Bl oomds Tax ononRemembBeR;Uhderktand®;Apply-3; Analyze4; Evaluates; Createb
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GE22451 ENVIRONMENTAL SCIENCES AND SUSTAINABILITY LTPC
(COMMON TO ALL BRANCHES) 3003

COURSE OBJECTIVES

1 To introduce the basic concepts of environment, ecosystembiadigiersity and emphasize tf
biodiversity of India and its conservation.

1 To impart knowledge on the causes, effects and control or prevention measures of envirg
pollution.

1 To study and understand the various types of renewable souesrgy and their applications.

1 To familiarize the concept of sustainable development goals, economic and social asj
sustainability, recognize and analyze climate changes, and environmental management chs

1 To inculcate and embracgustainability practices, develop a broader understanding of
materials and energy cycles, and analyze the role of sustainable urbanization.

UNIT | ‘ ENVIRONMENT AND BIODIVERSITY | 9

Definition, scope and importance of environménheed forpublic awareness. Eexystem and Ener
flowi food chains, food webs and ecological pyramids, ecological succession. Biodivenséy genetig
species and ecosystem diversityalues of biodiversity, India as a med@aersity nationi hotspots @
biodiversity 1 threats to biodiversity: fragmentation and habitat loss, poaching of wildlife, hudiife
conflictsi endangered and endemic species of Indanservation of biodiversity: isitu and exsitu.

UNITIL | ENVIRONMENTAL POLLUTION [ 9

Definition, causes, effects and preventive measures of air, water and soil pollution. Marine ang
pollution T causes, effects and control measures. Light and noise pdlletiect on flora and faun
Nuclear pollutiofi Sources, effects and controkeasures. Disposal of radioactive wastes (Nuclear haz
Pollution case studies. Role of an individual in the prevention of pollution. Solid, hazardouswast
management. Occupational health and safety management system (OHASMS). Environmetadry
Environmental protection acts, categorization of spices according to IUCN.

UNIT 11l ‘ RENEWABLE SOURCES OF ENERGY ’ 9

Energy resources: Growing energy needs, Non renewable resouyges, uses. Energy management
conservation New energy sources, Need of new souicgeo suitability of establishing renewable en
sources, different types new energy sources. ibaipbns of hydrogen energy, ocean energy resources
energy conversion. Concept, origin and power plants of geothermal energy. Role of an indi
conservation of energy.

UNIT IV ‘ SUSTAINABILITY AND MANAGEMENT ’ 9

Development, GDP Sustainability concept, needs and challengg®nomic, social and aspects
sustainabilityfrom unsustainability to sustainabilityillennium development goals, and protog
Sustainable Development Godédsgets, indicators and intervention aré&sinciples of green chemist
Climate changeGlobal, Regional and local environmental issues and possible solatisasstudies Role
of nongovernmental organization, Concept of carbon credit, carbon footpEnvironmental managems
in industryi A casestudy.

UNITV | SUSTAINABILITY PRACTICES [ 9

Zero waste and R concept, circular economy, ISO 18000 series, material life cycle asg
environmental impact assessment. Wasteland reclamation, Sustainable habitat: green buildir
materials, energy efficiency and energy audit, sustainabiispoats. Energy cycles, carbon cycle, emis
and sequestration, Green engineering: sustainable urbanizamaeconomical and technological char




Rain water harvesting, watershed management environmental ethics: Issues and possible solution

TOTAL PERIODS: 45

TEXT BOOKS

1. Anubha Kaushi k a dPdrspéctives ih. EnviKoarestél iStudieslewAge
International Publishers!™Edition, 2022.

2. Benny Joseph, OEnvironment al S-Hlill, &lewcDelhi,
2016.

3. Gil bert M. Masters, @Inm tal o dEuncgtii noene r tPPerIgoE
Educatio2" edition, 2004.

4. Allen, D. T. and Shonnard, D. Rfustainability Engineering: Concepts, Design and (
Studie§ Prentice Hall.

5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable
anddevelopment, Cengage learning.

6. &nvironment Impact Assessment Guidelines, Natification of Government ofI20@6.

7. Mackenthun, K.M.,Basic Concepts in Environmental Managemehewis Publication
London, 1998.

REFERENCE BOOKS

1. R. K. Trivedi, OHandbook of Environmen
Standardsoé, Vol . I and I 1, Enviro Medi

2. Cunningham, W. P. Cooper, T. H. Gor hani
House, Mumbai, 2001.

3. Dhar mendra S. S e n g aRrenticedHallfvindia BVT.n"L €D NeavIDelHi
2007.

4. Raj agopal an, R, OGFEmomr @nimensgs alt o StCwd ied
3"edition, 2015.

5. Erach Bharucha AText book of Envisesom

Blackswan Pvt. Ltd2021, Hlition.

COs

4

5

COURSE OUTCOMES
Uponthe successful completion of the course, the students will be able to
STATEMENTS RBT
LEVEL
Recognize the fundamental role of ecosystems and suggest an apprc 3
method for the conservation of biodiversity
Describe the different types pbllution, their effects and strategies to contr 3
pollution
Identify the various renewable energy resources and use the appropria 3
thereby conserving nerenewable resources for future generation
Explain the various goals of sustainable elepment applicable to suitabl 2
technological advancement and societal development
Summarize the various sustainability practices, green materials, energy ¢ 2

and the role of green engineering in sustainable urbanization

B 1 o oTaxosomy (RBT) Level: Remembetl; Understane?; Apply-3; Analyze4; Evaluates; Create6
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EE22401 ANALOG ELECTRONICS LTPC
3003

COURSE OBJECTIVES
1 To understand the Monolithic IC Fabrication process.
1 To performmathematical operations using-@mp.
{1 To learn about various applications of-@mp.
1 Tounderstand the functioning of I8&ltage regulators and amplifiers

UNIT | \ IC FABRICATION | 9

Monolithic IC technologyBasic planamprocessad-abrication of Monolithic transistors, FET, Monolit
diodes, Integrated resistors, Integrated capacitors, and PV cell, Thin and Thick film technology.

UNIT Il ‘ LINEAR IC T OPERATIONAL AMPLIFIER ‘ 9

Basic of OpAmp, Internal Block Diagram and Ideal characteristics, DC characteristics, AC characte
Basic Applications: Inverting Amplifier, Inverter, Scale changer, Inverting sumrmeNon Inverting
Amplifier, Voltage follower, Non Inverting summebDifferential Amplifier, Subtractor)nstrumentatio
amplifier, Differentiator, Integrator.

UNIT 11l ‘ APPLICATIONS OF OPERATIONAL AMPLIFIER | 9

Instrumentation amplifier V to I, 1 to V Converters, Comparator, Clipper, Clamper, Peak D
Multivibrators, Waveform Generiah: Triangular, Saw tooth, Sinusoigd&chmitt Triggefi | order and
order active filter§ A/D converters (Dual Slope, Swessive Approximation and Flasli)/A converters (K
2R ladder and weighted resistorlPrecision Rectifiers Sample and Hold circuit.

UNITIV | SPECIAL ICs [ 9

555 TimerFunctional Block Diagram, i@aracteristics, Monostable andtAble modes of operatibrb65
Phase Locked Loops (PLL) Block Diagram, operatiori 566 Voltage controlled Oscillator, PL
Applicationsi Analog multiplier and Divider, AD632\nalog multiplier ICs.

UNITV | APPLICATION ICs [ 9

IC voltage regulators, LM78XX, 79XX Fixed and adjustable three terminal regulataid,723 Generg
purpose voltage regulatdBjock diagram Circuit configurations, Current limiting bemes, Output curre
boosting Switching regulatoisSMPS LM324 Single Supply Quad Operational amplifiereM380 Powe
amplifiei AD623 Instrumentation amplifier and its application.

TOTAL PERIODS: 45

TEXT BOOKS
1. D.RoyChoudhary, SHEB.Jain 6 L i em@raat ¢ it Ci r c ui,d"Edition. Ne
Ramakant A. Gayakward, 0Operational ampl

Education, PHI. 2015 "Edition.

REFERENCE BOOKS

1. David A.Bell, 6Operational anipEdiion.i er s

2. Robert F. Coughl i n, Fredri ck F . Driscoll,
circuitso, PrentW%EdigonnHal |l of India 2014

3. Sergio Franco, 6Desi gn wi t h Operati orn

McGraw Hill, 2017, &4 Edition.




COURSE OUTCOMES

Upon the successful completion of the course, the students will be able to
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Comprehend the fundamental techniques for fabrications of Monol
elements and devices.

STATEMENTS

Demonstrate thbasicapplications of Omp.

Construct waveforngeneration circuits of Opmpand converters.

Examine the internal schematic layout and operation of Sg€dal
di fferent
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EE22402 CONTROL SYSTEMS LTPC
3003

COURSE OBJECTIVES

1 Understand the use of transfer function modelsaf@lysis of physical systems and introduce
control system components.

1 Impart adequate knowledge on the time response of various systems and steady st
analysis.

1 Accord basic knowledge in obtaining the open loop and closed loop frequency esspd
systems and stability analysis.

1 State the need of controller in closed loop system and design the compensators.

1 Learn state variable representation of physical systems and study the effect of state feedb

UNIT | | SYSTEMS AND THEIR REPRESENTATION ‘ 9

Basic elements in control systemsOpen and closed loop systemslransfer functioni Modelling o
mechanicabnd electrical systemisAnalogyi Synchrog AC and DC servomotoiisoverall system gaii
Block diagram reductiotechnique$ Signal flow graph$ Thermal and pneumatic system

UNITII | TIME RESPONSE [ 9

Type and order of the systénTypes of test input Time response of first and second order systéime
domain specifications static and dynamic Error coefficier8seady state errérRoot locus technique

UNIT Il | FREQUENCY RESPONSE [ 9

Frequency responsgeFrequency domain specificationsCorrelation between frequency domain and
domain specifications Determination of closed loop response from open loop respod&bility analysi
T Bode ploti Polar Plot Routh Hurwitz criterioi Nyquist stability criterion.

UNITIV | CONTROLLERS AND COMPENSATORS DESIGN [ 9

Needs of Controllénmplementation of P,PD,PI and PID controller using OPAMP, Effects of contro
feedback system, Effect of adding poles and zérbag, lead and latead networks Lag, lead and la
lead compensators design using Bode ploesign of state feedbackrmtroller.

UNITV | STATE VARIABLE ANALYSIS [ 9

Concept of state variablésState models for linear and time invariant Systénmifferent forms of sta
model i Solution of state equation State transition Matrix and propertigs Controllability an
Observabilityi State model for Discrete time system

TOTAL PERIODS: 45

TEXT BOOKS
1. Nagar at h, . J. and Gopal, M. , AContr ¢
Publishers, 201,78" edition.
2. Norman S Nise{Control Systems EngineerigdgViley, 2015 7"Edition.
REFERENCE BOOKS
1. M. Gopal, AContr ol Systems, Principles
Delhi, 2012

S.K.Bhattacharya, Control System Engineering, 3rd Edition, Pearson, 2013.

Ri chard C. Dorf and Robert H. Bi shop,

K. Ogata, fAModern Cont feditonEngi neeri ngbod

alRlwN

SPalaniAnoop K. Jairat h, AAut omatic Control
2013.




6. Benjamin C. Kuo, fAAutomatic Control sy

COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to
COs STATEMENTS RBT
LEVEL
1 Derive transfer functions for electrical and mechanical systems 4
Analyze the root locus for a transfer function and interpret time response 4
Sketch Bode and Polar plots for a transfer function and verifgt#iglity of a
. . o 4
system by RoutliHurwitz and Nyquist criteria
4 Implement a Controller and Design a Compensator using Bode plots 4
S Solve a physical system with state variables 4

Bl oomds TaxononRemembBeR;Uhderktand;\pply-3; Analyze4; Evaluates; Createt
COURSE ARTICULATION MATRIX
COs POs PSOs
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EE22403 ELECTRICAL MACHINES I LTPC
3003

COURSE OBJECTIVES
1 Construction, principle of operation and performance of induction machines.
1 Starting and speetbntrol of thregphase induction motors.
1 Construction, principle of operation and performance of single phase induction motors and
machines.
1 Construction and performance of salient andinealient type synchronous generators.
1 Principle of operabn and performance of synchronous motor.

UNITI | THREE PHASE INDUCTION MOTOR [ 9

Constructional detail$ Types of rotors Principle of operation Slip i Equivalent circuiti TorqueSlip
characteristic§ Condition for maximum torqué Three phasevindingsi Cogging and crawling Losse
and efficiencyi No load and blocked rotor testircle diagrani Double cage induction motarsnductior
Generator.

UNIT II STARTING, BRAKING AND SPEED CONTROL OF THREE PHASE 9
INDUCTION MOTOR

Need forstartingi Types of starter§ DOL, Rotor resistance, Auto transformer and Sigta starters
Speed contral Voltage control, Frequency control and Pole changi@ascaded connectianV/F contro
i Slip power recovery schenieBraking of three phasmduction motor: Plugging, dynamic braking

regenerative braking.

UNIT Il | SINGLE PHASE INDUCTION MOTORS 9

Constructional detail$ Double field revolving theory and operatidnEquivalent circuiti No load an
blocked rotor test Performance analysis Starting method$ Capacitor start & run Induction motor
Shaded pole induction moiorAC series motofi Hysteresis motoii Synchronous reluctance moto
Stepper motor.

UNITIV | SYNCHRONOUS GENERATOR [ 9

Constructional details§ Types of rotors Winding factors EMF equationi Synchronous reactande
Armature reactioni Phasor diagram Voltage regulationi EMF, MMF, ZPF and A.S.A methods
Synchronizationi Synchronizing torqué Change of excitation andechanical input Parallel operatioii
The Conditions Required for Paralleling’he General Procedure for Paralleling Generatdkgo reactio
theoryi Slip testi Transient reactance.

UNITV | SYNCHRONOUS MOTOR [ 9

Principle of operatiori Torque equationi Operation on infinite bus baisV and Inverted V curve$
Power input and power developed equatiorStarting method$ Current loci for constant power ing
constant excitation and constant power develapEdntingi frequency of oscillatini damper windings
Synchronous condenser.

TOTAL PERIODS: 45

TEXT BOOKS
1. A. E. Fitzgeral d, Charl es Kingsl ey, St eph
publishing Company Ltd, 6th Education 2017.
2. Vincent Del Tor o, 6Basic Electric Machine
3. Stephen J. | €bhtapiman Ma O lEi n, eMcGraw Hill Edueativa ®P\t. 8 1d,s48
Edition 2017.




REFERENCE BOOKS

1. D. P. Kot hari and | .J. Nagrat h, OEl ectric
Edition 2017.
2. P. S. Bhi mbhr a, 6El ectr i c a&EditMa 2021i ner y 6, Kh
3. M. N. Bandyopadhyay, 0 EI ePatarcitd acle , MaPcHN i nleesa
Delhi, 2009.
4, B. R. Gupt a, O Fundament al of El ectric ™
Edition, Reprint 2015.
5. Murugesh Kumar, OEl ectric Machinesé6, V
COURSEOUTCOMES
Upon the successful completion of the course, the students will be able to
COs STATEMENTS RBT
LEVEL
1 Determine the performance parameters of a Three phase Induction Mot 3
suitable tests
2 Evaluate different types of Starters arldssify the Speed control schemés 3
Three phase Induction Motors
3 Characterize different types of Single phase Induction Motors and sp 3
machnes
4 Predict the Regulation of antarnator by different methods 3
S Describe théperation and Chartaristics of Synchronous Motors 3

Bl oomds Taxon o nRemeMmbBeR;Uhderktand®;\pply-3; Analyze4; Evaluates; Createt
COURSE ARTICULATION MATRIX
COs PO6s PSOs
1 2 3 4 5 6 7 8 9 10 11 12 1 2

1 3 3 3 3 2 3 3 3
2 3 3 3 3 2 3 3 3
3 3 3 3 3 2 3 3 3
4 3 3 3 3 2 3 3 3
5 3 3 3 3 2 3 3 3

3- High Mapping; 2Moderate Mapping; -Low Mapping



EE22404 MEASUREMENT AND INSTRUMENTATION LTPC
3003

COURSE OBJECTIVES

1 Educate thédundamental concepts and characteristics of measurement and errors.
Impart the knowledge on the functional aspects of measuring instruments.
Infer the importance of various bridge circuits used with measuring instruments.
Educate the fundamental workinfjsensors and transducers and their applications.
Understand the structure of overall measurement and instrumentation with the knowle
digital Instrumentation principles.

= =4 =4 A

UNIT | ‘ INTRODUCTION TO MEASUREMENTS ‘ 9

Measurementsi types Classification and applications of instrumerits Elements of a generaliz
measurement systemsStatic and Dynamic characteristicErrors in measuremeiiStatistical evaluatig
of measurement datinstrument standards.

UNITII | ANALOG INSTRUMENTS [ 9

Classification of instruments Moving Coil and Moving Iron meters Induction type, Dynamometer ty
Wattmeters Energy meteif Meggeri Instrument transformers (CT & PT), Instrumentation Amplifier

UNIT Il ‘ COMPARATIVE METHODS OF MEASUREMENTS ‘ 9

D.C potentiometers, D.C (Wheat stone, Kelvin and Kelvin Double bridge) & A.C bridges (M:
Anderson and Schering bridges), transformer ratio bridgeshaklhcing bridges. Interference & scree
T Multiple earth and earth loofisElectrostatic aneélectromagnetitnterferencéd Groundingtechniques.

UNIT IV ‘ DIGITAL INSTRUMENTS, STORAGE AND DISPLAY DEVICES ‘ 9

Digital Multimeter, Energy meter, frequency meter, Phase ns@eCardand tapel Recordersdigita
plotters and printergligital CRO, LED, LCD & Dot matrix display Data Loggers.

UNIT V ‘ TRANSDUCERS AND DATA ACQUISITION SYSTEMS ‘ 9

Classification and selection of Transducérfesistive, Inductive and Capacitive transdutditrasonig
sensor,Piezoelectric, Hall effect and Optic@tansduceri Smart Sensors. DSD Introduction to PLQ
SCADA, IOT and Introduction to Virtual Instrumentation using Lab view.

TOTAL PERIODS: 45

TEXT BOOKS

1. A.K. Sawhney,Puneet Sawhney 6A Course in EIe
I nstrumentationd, Dhanpat Rai and Co,

2. H. S. Kal si , OEl ectr oni eHillINevsDRelhiu26ld.nt at i o

REFERENCE BOOKS

1. M.M.S. Anand,6 El ectroni cs l nstruments and |1
India, New Delhi, 2013.

2. W.Bolton, Programmable Logic Controllers, Elseiver, 2010E8ition.

3. R. B. Northrop, Ol ntroduction t o HramdstNew
Delhi, 2008.

4. E. 0. Doebelin and D. N.T AMpeprl ii kc,a t i Mena sal
McGraw-Hill, New Delhi, 2007.

5. R. K. Raj put, ANEl ectrical and El ectror
2016.




COURSE OUTCOMES

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

COs STATEMENTS
1 Explain the Measurements in Engineering
Examine the structural elements of various Instruments
3 Estimate the unknowrresistance, Inductance and Capacitance by u:
Bridges
4 Categorize the concept of Digital Instrumentation and Virtual Instrumentai
S Apply the concepts of Sensors/Transducers

Bl oombs

COs
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EE22411 ANALOG ELECTRONICS LABORATORY LTPC
00315
COURSE OBJECTIVES
1 To familiarize students with the basic operation of operatiamglifier and its design.
1 To Provide knowledge on ndmear applications of opmp, active filter design and A/D ar
D/A converter.
1 To develop the acquaintance on the various applications of 555 Timer /PLL/Regulator IC
1 To enrich the students with comts of PCB fabrication and simulators.
LIST OF EXPERIMENTS
Linear applications of Op-amp
1. Inverting Amplifier, NonriInverting Amplifier and Differential Amplifier
2. Instrumentation Amplifier
3. Differentiator and Integrator
Non-Linear applications of Op-amp
4. Comparator
5. Clipper and Clamper
6. Precision rectifier
7. Multivibrators and Triangular wave generator

Data converters

8. Analog to digital converter and Digital to analog converter
Active Filters
9. Low pasdilter and High pass filter

Special ICs Applications

10. Astable and Monostable Multivibrators using NE/SE 555 Timer IC
11. Frequency multiplication using NE/SE 565 PLL IC
12. Design and Implementation of High and Low Voltage Regulator U§iiig3
Simulation and PCB Design
13. Simulation study of PN Junction diode using COMSOL Multiphysics software.
14. Design and develop a PCB Layout for givenampp circuit using suitable software

fabrication tool.

TOTAL PERIODS:45




COURSE OUTCOMES

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

COs

4

5

Bl oombs

STATEMENTS

Design and implement the various linear and-rowear circuits operational

amplifier
Analyze the frequency respondearacteristics of active filter

Design and analyze the application circuits of 555Timer/ NE/SE 565

/Regulator (723)ICs and implement A/D converter

Simulate and analyze various electrical behaviors of PN diode and FET

COMSOL Multiphysics tool

Design the PCB layout using Proteous simulator and fabricate PCB for

given application

COURSE ARTICULATION MATRIX
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LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS

SL.NO DESCRIPTION OF EQUIPMENTS QUANTITY REQUIRED

1. Regulated Power supply 15

2. CRO 30MHz 6

3. DSO 4

4. Function Generator 5

5. Digital Multimeter 10

6. Bread board 10

7. Various IC Each 10
8. Resistors of various ranges 10

9. Capacitors of various ranges 10

10. | Simulation software 1

11. | Connecting wires As required




EE22412 CONTROL SYSTEMS AND INSTRUMENTATION LABORATORY LTPC

00315

COURSE OBJECTIVES

T

==

Identify the transfer function parameter and state space equation of the system and to &
system dynamic response.

Assess the system performance using frequency anddimmain analysis and methods 1
improving it.

Design various controllers and compensators to improve system performance.

Measure unknown passive parameters uimdgesand understand ladder program

Assess the dynamic characteristics of sensors and tentrthe calibration of measurir
instruments.

LIST OF EXPERIMENTS

Control systems:

1. Determination of Transfer function parameters of DC shunt Motor and DC Generator
2. a)Determination of speed torque characteristics of AC Servomotor andotztain its
transfer function parameters
b)Study of Synchro transmitter and receiver
3. Time response analysis of first and second order system for various standard in
stability analysis of linear time invariant system using MATLAB software.
Designof Lag and Leaccompensator
5. Simulation and Experimental Verification to study the effect of P, Pl, PD and PID cont
on the step response of a feedback control system
6. Controllability and Observability tests for continuous time domastesys using MATLAB
software.
Instrumentation:
7. Measurement of the unknown Resistgiitk e at st ones and Kel v
8. Measurement of the unknown inductance and capaciténéen d e r s oStliesng
Bridge)
9. Calibration of Measuringnstruments and current transformer
10. Dynamic characteristics of Sensors/Transducers
(a)Temperature (b) Pressure (c) Displacement (d) Optical (e) Strain (f) Flow
11. Study and developent ofthe Ladder program for Logic gates using Programmable L
Controller
TOTAL PERIODS:45
REFERNCE BOOKS
1. |K. Ogata, OModer nPe@rson Eduaatiomdiz puplisher 201%™ ediidn,,
2. |A. K. Sawhney, Puneet ElScivah & €&hlectronicA Me&sorenterstst
|l nstrumentationd, Dhanpat Rai and Co, N




COURSE OUTCOMES

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

COs

STATEMENTS RBT
LEVEL

Predict the transfer function parameter of the DC Motor and Generator 4
Apply the various time and frequency domain techniques to assess 4
stability
Test the system controllability and observability using state sy
representation andhpplications of state space representation to vari 4
systems
Use AC/DC bridge for accurate measurements of R, L and C values 4
Calibrate various measuring instruments and draw the dynamic characte 4

of sensors/transducers

B | o oTaxoeomy (RBT) Level: Remembetl; Understane®; Apply-3; Analyze4; Evaluateb; Createt
COURSE ARTICULATION MATRIX
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LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS

SL.NO DESCRIPTION OF EQUIPMENTS QUANTITY REQUIRED
1. Design of PID controller kit 1
2. DC Shunt motor 1
3. DC Generator 1
4, AC Servo motor with load and speed sensor kit 1
5. Synchro-Transmitter and Receiver with voltmeter kit 1
6. MC/MI Voltmeter 6
7. MC/MI Ammeter 6
8. Lag-Lead compensator design kit 1
9. Digital storageOscilloscope 4
10. 2MHz Function Generator 2
11. Lamp Load 1
12. Personal computers with MATLAB software 10
13. | Rheostats 6
14. CRO Probe 2
15. | Bread board 3




16. | Connecting wires/Patch cords As required
17. Kelvin Double bridge kit 1

18. | Wheat stone Bridge kit 1

19. | Anderson Bridge kit 1

20. | Schering Bridge kit 1

21. | LVDT Kit 1

22. | Kit assembly of Pressure Sensor/Temperature sensor/ Level 1

sensor/Optical sensor

23. PLC with Process control kit 1

24. Current Transformer 1

25. Energy meter 1

26. | Multimeter 6

27. | Various range of UnknowResistance/Inductance/Capacitance Each 10
28. | Wattmeter 2

29. | Galvanometer 1

30. | Stopwatch 1

32. | Autotransformer 1

33. | Regulated Power Supply 3

34. | CRO/DSO 2

35.

WPL software 2.47




EE22413

ELECTRICAL MACHINES I LABORATORY LTPC

00315

COURSE OBJECTIVES
1 Familiarize the students with the operation of synchronous machines and induction m
and equip them with experimental skills.

LIST OF EXPERIMENTS

Regulation of Three Phagdternator by EMF and MMF methods

Regulation of Three Phase Alternator by ZPF and ASA methods

Regulation of Three Phase salient pole Alternator by slip test

V and Inverted V curves of Three Phase Synchronous Motor

Load test on SinglPhase and Three Phase Induction Motor (Cage & Slip ring)

o g A W N

Equivalent circuit parameters of Three Phase Induction Motor by no load and blockeq
tests

Equivalent circuit parameters of Single Phase Induction Motor by no load and blockeq
tests

Study of braking methods of Three Phase Induction Motor

Speed control of Induction motor by different methods

10.

Synchronization of Alternator with Infinite Busar

11.

Load Test on Three Phase Alternator

12.

Study of InductiorGenerator (Standlone and Griecconnected)

TOTAL PERIODS:45

COs

COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to
STATEMENTS RBT
LEVEL
Understand and analyze EMF and MMF methods 5
Analyze thecharacteristics of V and Inverted V curves 4

5

Handson experience of conducting various tests on alternators and o

their performance indices using standard analytical as well as grap 3
methods

Handson experience of conducting variotessts on induction motors an
obtaining their performance indices using standard analytical as we 5
graphicalmethods

Calculate different types of losses 5

Bl oomds TaxononRemembBeR;Unhderktane;A\pply-3; Analyze4; Evaluates; Create6



COURSE ARTICULATION MATRIX
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LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS

SL.NO DESCRIPTION OF EQUIPMENTS QUANTITY REQUIRED
1. DC Shunt Motor Coupled with Three phase cylindrical rotor 2
alternator
2. DC Shunt Motor Coupledith Three phase saliepble 1
alternator
3. DC Shunt Motor Coupled with Three phase cage induction n 1
4. Synchronous Induction motor 1
5. Single Phase Induction Motor with Loading Arrangement 2
6. Three Phase cage Induction Motor withding Arrangement 4
7. Three phase slip ring induction motor with loading arrangeme 2
8. Rotor resistance panel for slip ring induction motor 1
9. AC drive for speed control of induction motor 1
10. Static Kramer drive 1
11. Dynamic brakingoanel 1
12. TachometerDigital/Analog 12
13. Single Phase Auto Transformer 2
14. Three Phase Auto Transformer 5
15. Single Phase Resistive Loading Bank 2
16. Three Phase Resistive Loading Bank 3
17. Three phase Capacitor Bank 2
18. Three phasénductive load 1
19. TPDT switch 2
20. Wattmeter 12
21. Rheostats 15
22. Ammeters 20
23. Voltmeters 20




SEMESTER-V

EE22501 MICROCONTROLLERS AND PROGRAMMING LTPC
3003

COURSE OBJECTIVES
1 To realize the architecture apdbgramming aspects of 8051 microcontraller
i Toimpart in depth knowledge on functional aspects and develop the programming skills us
microcontrolles.
TTo acquire skills in Embedded s6Cd progr af
1 To acquireknowledge on architecture of ARM 3T microcontrolles.
1 To build application programs of ARM &IT microcontrolles.

UNITI | 8051 MICROCONTROLLER S [ 9

Historical background of Microprocessor based personal computer system. Difference be
microprocessor and a microcontroller. 8051 ArchiteciuRin details Timing Diagram- Memory 1 1/O
Ports- Counters/Timer$ Interrupts- Serial communication.

UNIT Il ‘ 8051 ASSEMBLY LANGUAGE PROGRAMMING ‘ 9

Instruction set of 8051 Addressing modes Assembly language Programming: Arithmetic operat
logic operations, Look up tables, Subroutines, Timer and Serial Port. Interfacing 8051 microcontro
Keyboard and Display (LED, LCD), Stepper Motor, AC servo motor, Washing Machine Control,
Temperature Sensor, IR Sensor, PIR Motion Sensor, Traffic Light Control and Waveform Generati

UNIT Il 8051 EMBEDDED 6C6 PROGRAMMI 9

Introduction to IDEi Embedded C Data typeBrogramming structureeading andvriting data from/t
parallel portsi Timer/Counter programming Interrupt handlingi Serial port programming 8051
I nterfacing with peripherals usi meggmebintER Dishk
Familiarization with tools (Keil uVision IB, STM32CUBE IDE, Flash Magic and Proteus Simulator).

UNIT IV ‘ ARM 32-BIT MICROCONTROLLER ‘ 9

ARM i ARM Design Philosophy and RISC Architecture, Programmer's MoA&M Cortex M, Corte
M Architecture- ARM CortexM Internals and DebuggingPipeliningi Instruction set, thumb instructi
- ARM cortex MO architecture 12C, SPI Protocol configuration, its Peripheral and Modul&udy o
CAN.

UNITV | INTERFACING ARM (STM32) | 9

GPIO Configuration, Driving Ddnitialization, Interfacing 10 devices and its tyge LEDs, Switches
Buzzer. Interrupt Interrupt Priority Levels UART Initialization- UART communication in polling Mog
and Interrupt Mode, Timers, PWM, ADC. Analog Sensors and its Types (Ultrasonic Sensor, Tem
Humidity, Soil Moisture Sensor, PIR sensor).

TOTAL PERIODS: 45

TEXT BOOKS
1. Alexander G Dean d&Embedded Systems Fundamentals withmACortexM based
Microcontrollers: A Practical Approach Nuckk®91R@ Arm Education Media, 2021"®
Edition.
2. Mu hammad Al i Mazi di |, Jani ce Gillispie
Mi crocontroll er and Embedded Systemsd,
2" Edition.



https://www.amazon.in/Alexander-G-Dean/e/B073DST5XT?ref=sr_ntt_srch_lnk_1&qid=1710397866&sr=1-1
https://www.amazon.in/sspa/click?ie=UTF8&spc=MTo3NzgwNTA3ODk3Njc0MDczOjE3MTAzOTc4NjY6c3BfYXRmOjMwMDAwOTc5OTg0NzEzMjo6MDo6&url=%2FEmbedded-Systems-Fundamentals-Cortex-M-Microcontrollers%2Fdp%2F1911531263%2Fref%3Dsr_1_1_sspa%3Fcrid%3DSRM4XPKPGA6H%26dib%3DeyJ2IjoiMSJ9.Vmt8vEPXky4YDoUCKOxi5kqzyF-CcAd5rFU8g5Pg3IOuXrS0bopf4r7meTMHHOp3ExdBZaZyxZwF9K_lC2X9zDxa4MDUewb5Np66ZEwBffsj3dXsJzXLvf-eqyd-vCZ8t-znv878IHvCdJMemX668EeqZcQg99FLzL_6vZdf1yYjCDKho1_NGBeImsJyg9Ghc0S6iHmZncHjsKkbKR0VLpD8rfnOJqQwm6APCLS2QRU.650wUC42pdpQlsQA2fQPKN1PjuQ7QXcG0ePunuCXtOk%26dib_tag%3Dse%26keywords%3DEmbedded%2Bsystem%2Bwith%2Bstm32%2Bmicrocontroller%26qid%3D1710397866%26s%3Dbooks%26sprefix%3Dembedded%2Bsystem%2Bwith%2Bstm32%2Bmicrocontroller%252Cstripbooks%252C197%26sr%3D1-1-spons%26sp_csd%3Dd2lkZ2V0TmFtZT1zcF9hdGY%26psc%3D1
https://www.amazon.in/sspa/click?ie=UTF8&spc=MTo3NzgwNTA3ODk3Njc0MDczOjE3MTAzOTc4NjY6c3BfYXRmOjMwMDAwOTc5OTg0NzEzMjo6MDo6&url=%2FEmbedded-Systems-Fundamentals-Cortex-M-Microcontrollers%2Fdp%2F1911531263%2Fref%3Dsr_1_1_sspa%3Fcrid%3DSRM4XPKPGA6H%26dib%3DeyJ2IjoiMSJ9.Vmt8vEPXky4YDoUCKOxi5kqzyF-CcAd5rFU8g5Pg3IOuXrS0bopf4r7meTMHHOp3ExdBZaZyxZwF9K_lC2X9zDxa4MDUewb5Np66ZEwBffsj3dXsJzXLvf-eqyd-vCZ8t-znv878IHvCdJMemX668EeqZcQg99FLzL_6vZdf1yYjCDKho1_NGBeImsJyg9Ghc0S6iHmZncHjsKkbKR0VLpD8rfnOJqQwm6APCLS2QRU.650wUC42pdpQlsQA2fQPKN1PjuQ7QXcG0ePunuCXtOk%26dib_tag%3Dse%26keywords%3DEmbedded%2Bsystem%2Bwith%2Bstm32%2Bmicrocontroller%26qid%3D1710397866%26s%3Dbooks%26sprefix%3Dembedded%2Bsystem%2Bwith%2Bstm32%2Bmicrocontroller%252Cstripbooks%252C197%26sr%3D1-1-spons%26sp_csd%3Dd2lkZ2V0TmFtZT1zcF9hdGY%26psc%3D1

REFERENCE BOOKS

1. Ariel Lutenberg Pablo GomeandEric Pernia 6 A Beginner' s Gui
System Applications on Arm Cortéd Mi cr ocontr ol | er so, y:
Edition.

2. Warren Gay OBegi nning STM32: Devel oping W
Apress,2018, s Edition.

3. Donald Norris 60Programming with STM32: Gett
C/C++ (AL ECTRONI c@&awdill TAB, 2018, 29 Edition.

4, Shujen ChenEshragh GhaemiMuhammad Ali Mazidi 0STM32 Arm H
Embedded Systemso, S Btitanr odi gi t aled, 201

5. Kenneth J. Ayala., O0The 8051 Mi cr o &Hdiion

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

COs STATEMENTS

1 Analyze the interconnection of peripherals with CPU, RAM and ROM of ¢
microcontroller.

2 Analyze and apply the knowledgeiifstructions and programming model
8051 microcontroller to develop programs.

3 Analyze and apply the Embedded C programming concepts to
microcontroller applications and develop the systems using simul
software.

4 Analyze thearchitecture difference between 8051 microcontroller and ARN
Microcontroller.

5 Develop a suitable programming model using Embedded C programm

ARM 32-hit microcontroller for various applications.

RBT

LEVEL

Bl oomds Taxon onRemembBeR;Uhderktand®;Apply-3; Analyze4; Evaluates; Createt

COURSE ARTICULATION MATRIX
COs POs

1 2 3 4 5 6 74 8 9 10 11 12
1 3 3 2
2 3 3 2 3 3
3 3 3 2
4 3 3 2 2 3 3 2 2
5 3 3 2 2 3 3 2 2

3- High Mapping; 2Moderate Mapping; -Low Mapping

PSOs
1 2
3 2

2
2


https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Ariel+Lutenberg&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Pablo+Gomez&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Eric+Pernia&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Warren+Gay&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Donald+Norris&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Shujen+Chen&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Eshragh+Ghaemi&search-alias=stripbooks
https://www.amazon.in/Muhammad-Ali-Mazidi/e/B001ITRLWW/ref=dp_byline_cont_book_3

EE22502 POWER ELECTRONICS LTPC
3003

COURSE OBJECTIVES

Conceptualize the principles underlying various Power Semiconductor Devices.

Acquire analytical skills fodesigning a Power converter circulit.

Learn the operation, switching techniques and basics topologies-BiD&witching regulators.
Analyse the operation of inverters, switching techniques implemented in recent technology
Acquire knowledge about applicati of Power Electronic converters in Power Con
applications.

= =4 4 -4 -

UNITI | POWER SEMI-CONDUCTOR DEVICES | 9

Study of switching devices, Diode, SCR, TRIAC, GTO, BJT, MOSFET, IGBftic and dynam
characteristics Triggering and commutation methods 8C€R- design of driver and snubber circuit.

UNITII | PHASE-CONTROLLED CONVERTERS [ 9

1-pulse, 2pulse, 3pulse and Gulse converters with R.-R and RL-E loads performance paramete
detailed analysi$ Effect of source inductandegate circuitschemes for phase conirdual converters
Introduction to design of converter for DC motor speed control.

UNIT Il | DC - DC CONVERTERS [ 9

Stepdown and steup choppeicontrol strategynorisolated dedc converters: Analysis of buck and b
converters, Isolated elific converters: fiback and forward topologiedntroduction to design of conver
for SMPS topologies.

UNITIV | INVERTERS [ 9

Single phase and three phase voltage source inverters (both 120° mode amoti@)Voltage&
harmonic contro PWM techniques: Sinusoidal PWM, modified sinusoidal PWNhultiple PWM i
Current source invertetroduction to Multilevel InvertersDesign and Application of Inverters.

UNITV | AC - AC CONVERTERS [ 9

Single phase anithree phase AC voltage controllef8ower Factor ContralMultistage sequence contr
single phase and three phase cyadoverters Introduction to Matrix converters Introduction to speé
control of Induction MotorDesign of AC voltage controller.

TOTAL PERIODS: 45

TEXT BOOKS
1. M. H. Rashid, OPower Electronics Circuli
PHI, New Delhi, 20174" Edition.
2. Dr. P.S.BimbhraRbwer Electroniddkhanna Publishers,2022" Edition.
REFERENCE BOOKS
1. L. Umanand@ower Electronics Essentials and Applicatipigiley, 2010.
2. Joseph Vithyathjl P dwe r El ectronics, Principles
6"Reprint, 2013.
3. M.D. Singh and K.B. KhanchandadRower Electronidad Mc Graw Hill India, 2013.
4. Philip T. Krein,&Elements of Power Electroniz®xford University Press, 2009 Edition.
5. Ned Mohan, Tore. M. Undeland, William. P.Robbir@®ower Electronics: Converters
Applications and Desi gmBbedikthohn Wil ey a




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

COs STATEMENTS RBT
LEVEL
1 Choose suitable powalectronic devices for high power applications and 4
design driver and snubber circuits.
Evaluate the performance parameters of phase controlled converters. 5
Analyse and design various EC converter topologies. 4
Evaluate the performance parameters of Inverters and various F 4
techniques.
5 Understand and design speed control methods for motors through the st 4

AC-AC converters.
Bl oomds TaxononRemembBeR;Uhderktand®;A\pply-3; Analyzed; Evaluate5; Createb

COURSE ARTICULATION MATRIX
COs POs PSOs
1 2 3 4 5 6 7 8 9 10 11 12 1 2

1 3 3 3 2 2 1 1 2 3 3 3
2 3 3 3 2 3 1 1 2 3 3 3
3 3 3 3 2 3 1 1 2 3 3 3
4 3 3 3 2 3 1 1 2 3 3 3
S 3 3 3 2 3 1 1 2 3 3 3

3- High Mapping; 2Moderate Mapping; -Low Mapping



EE22503 POWER SYSTEM ANALYSIS LTPC
3003

COURSE OBJECTIVES
1 Develop power system network models under steady state conditions
1 Acquire knowledge on power flow solution methods
1 Model and analyze the power system under faulted conditions
1 Model and analyze the stability of power system

UNITI | POWER SYSTEM MODELLING [ 9

Introduction of Modern Power SysteimPower system componentSingle line diagram Assumptiong
Per phase equivalent circuifer unit representationFormation of Network Admittance Matrices ug
Bus inspection and Singular transformatioformation of Impedance Matricedbus Building Algorithm

UNITIL | LOAD FLOW STUDIES [ 9

Overview- Real and Reactive Power Injected in a Bassification of BusesPreparation of Datang
LoadFlow Study by GausSeidel Method NewtonRaphson Method Fast Decoupled methe&lack bu
real and reactive power, line flow and loss calcatati Case studiethrough Simulatiorsoftware.

UNIT Il | SYMMETRICAL FAULT ANALYSIS ‘ 9

Overview- Fault in an AC Circuit Short Circuit in an Unloaded Synchronous Genera®ymmetrica
Fault in a Power SystemCalculation of Fault Current using Impedance Diagram and Z bus M
Currentlimiting reactor- Circuit Breaker SelectionCase studies through Simulation software.

UNIT IV | UNSYMMETRICAL FAULT ANALYSIS ‘ 9

Overview - Symmetrical Components and Representation of Faulted NetworkBault Currer
Computation using Sequence Networl&ingleLine-to-Ground Fault Line-to-Line Fault- Double Lineg
-to Ground Fault Open conductor faultCase studies through Simulation software.

UNITV | STABILITY ANALYSIS [ 9

Introduction to SMIB systern classification of stability Steady state and Transient state stabilyving
Equation- Equal Area Criterion Case study on sudden change in mechamgalt, loss of line and shq
circuit - Formationof system state mat i Numerical solutions by RungaKutta 4" order method;
Multi-machine StabilityCase studies through Simulation software.

TOTAL PERIODS: 45

TEXT BOOKS
1. D P Kothari, I J Nagrath and R K BleCGkaert
Hill, 2022, 5" Edition.
2. Hadi Saadat, O6Power System Anal ysi sBelhi

201Q 39 Edition.

REFERENCE BOOKS

1. Kundur P. ., OPower Sy& Tam micGsatv &ii Edudatioy Pvia Itd
New Delhi, 2010 2" Edition.

2. John J . Grainger and W. D. St evens onHilJ
Sixth reprint, 20172" Edition.

3. Pai M A, 0Computer Techni qgues i 4il Publisheng
Company Ltd.New Delhi, 2007.

4, J. Duncan Glover, Mul ukutl a S. Sar mand

Design6é, Cenga§Edtomar ni ng, 2019




COURSE OUTCOMES

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

COs STATEMENTS
1 Demonstrate modelling of power system components and construct ne
matrices.
2 Formulate the power flow problem and apply numerical solution methods.
3 Analyze symmetrical short circuit faults in a power system
4 Analyze unsymmetrical short circuit faults in a power system
5
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IT22551 PROGRAMMING AND DATA STRUCTURES LTPC
3003

COURSE OBJECTIVES
1 To comprehend the fundamentals of objectoriented programming, particularly in JAVA.
1 To explore advanced Java concepts such as inheritance, polymorphism, encapsulat
abstraction, and apply them in designing ob@atnted solutions.
1 Tointroduceihear data structures and their applications.
1 To introduce nodinear data structures and their applications.
1 Learn to implement sorting and searching algorithms.

UNITI | INTRODUCTION TO JAVA | 9

Basic of Javai Class and Objects Packages in Ja, Data Types in JayaVariables, Methods
Constructoy Modifiers, Static Keyword Final Keyword Inner Class Super and this keywoj
Encapsulation

UNITIL | OOPS CONCEPTS [ 9

Inheritance in Java Is-A-Relationship - Aggregation andComposition - Types of Inheritanc
Polymorphism in Java Types of Polymorphism Static and Dynamic Binding Method overloading
Method Overriding, Abstraction in JavaAbstract Class Abstract method Interface in Java Neste
interface.

UNIT Il | LINEAR DATA STRUCTURES [ 9

Abstract Data Types (ADTS) List ADT i arraybased implementation linked list implementation
singly linked listsi Polynomial Manipulation Stack ADT1 Evaluating arithmetic expressien@ueu
ADT i1 Circular Queuemplementation.

UNIT IV | NON-LINEAR DATA STRUCTURES ‘ 9

Treesi Binary Treesi Binary tree representation and traversalfie Search Tree ADT Binary Searc
Trees 1 Application of treesi Graph and its representationsGraph Traversal$ Representation
Graphsi Breadthfirst searcli Depthfirst searchDi j kst rads shortest pat

UNITV | SORTING AND SEARCHING [ 9

Sorting algorithms: Bubble sernsertion sort Quick sort- Merge sort Selectionsort, SearchingLinea
search Binary Search

TOTAL PERIODS: 45

TEXT BOOKS

1. Herbert Schildt@lava: The Complete ReferedckicGrawHill Education, 2017.

Mark Allen Weiss,Data Structures and Algorithm Analysis in @G+Pearson Educatio
2017, 29 Edition.

REFERENCE BOOKS

1. Sierra, Kathy, and Bert Bata$#lead First JavaQ'Reilly Media, 2021.

Horstmann, Cay S., and Gary CornetiCore Java VolumelFundamenilsPearsor
Education, 2016.

3. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford @&téiaduction
to Algorithms MIT Press, 200939 Edition.

4. Bjarne StroustrupdThe C++ Programming Languaifeearson Education, 2014" Edition.

5. Ellis Horowitz, Sartaj Sahni and Dinesh MehfBundamentals of Data Structures in @+

Galgotia Publications, 2002 Edition.



https://leverageedu.com/blog/core-java-syllabus/#basic-of-java
https://leverageedu.com/blog/core-java-syllabus/#class-objects-and-types-of-classes
https://leverageedu.com/blog/core-java-syllabus/#packages-in-java
https://leverageedu.com/blog/core-java-syllabus/#data-types-in-java
https://leverageedu.com/blog/core-java-syllabus/#variables-constraints-and-literals
https://leverageedu.com/blog/core-java-syllabus/#methods-in-java
https://leverageedu.com/blog/core-java-syllabus/#methods-in-java
https://leverageedu.com/blog/core-java-syllabus/#constructor-in-java
https://leverageedu.com/blog/core-java-syllabus/#modifiers-in-java
https://leverageedu.com/blog/core-java-syllabus/#static-keyword
https://leverageedu.com/blog/core-java-syllabus/#final-keyword
https://leverageedu.com/blog/core-java-syllabus/#inner-class-in-java
https://leverageedu.com/blog/core-java-syllabus/#super-and-this-keyword

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

COs STATEMENTS

1 Evaluate the design of a Java program in terms of its class structure,
interactions, and encapsulation of data.

2 Design and develop robust arstalable objeebriented solutions using
inheritance, polymorphism, and abstraction.

3 Develop programs to implement linear data structures such as stacks, q
linked lists, etc

4 Apply nortlinear data structures to solve various problems.

5 Analyze the different methods of organizing large amount of data.

RBT

LEVEL

Bl oomds Taxon o nRemembBeR;Uhderktand;Apply-3; Analyze4; Evaluates; Createt

COURSE ARTICULATION MATRIX

COs POs
1 2 3 4 5 6 7 8 9 10 11
1 3 3 2 1 1
2 3 2 1 1 2 3
3 3 2 L 1 1 1 2
4 3 1 1 1
5 3 3 1 1 1 3

3- High Mapping; 2Moderate Mapping; -Low Mapping
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4

5
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PSOs
1 2

2

2



EE22511

MICROCONTROLLERS AND PROGRAMMING LABORATORY LTPC

00315

COURSE OBJECTIVES
1 To write ALP using instruction sets of 80Bficrocontroller
{1 To Interface 8051 microcontroller with LED, Keyboard and Motors.
1 To establish connection with Personal Computer and 80851 microcontrollers.
1 To practice Simulators/Emulators/open source (STM32EUBE) with ALP and Embedde

C.

1 To write Embedded C coding to Program ARM microcontroller.

LIST OF EXPERIMENTS

8051 Microcontroller

1. Simulation and hardware implementation of-Bi6 arithmetic operations: additid
subtraction/multiplication/division using 8051.

2. Simulation and hardware implementation of interfacing Experiments with 8051
()A/D Interfacing (ii) D/A Interfacing.

3. Simulation and hardware implementation of interfacing seven segment LED and K
with 8051.

4. Simulation and hardware implementation of establishing Communication betwee

microcontroller and PC using UART.

ARM controller

S. Simulation and hardware implementation of read toggle switch and control LED.

6. Simulation and hardware implementation of change between color of multicolor L
Button press (GPIO Interrupt)

7. Simulation and hardware implementation of setimer and toggle LED once a tin
interrupt occurs.

8. Simulation and hardware implementation of sequential count increment over dis
button press.

9. Simulation and hardware implementation of read binary number from switch inpt
display equivalent hexadecimal on 7 segment display.

10. Simulation and hardware implementation of reading potentiometer value from ADC a
data over UART to PC.

11. Simulation and hardware implementation of read numeric data over UART from |
show over 7 segment display.

12. Simulation and hardware implementation of read key press from matrix keypad and 9
digit over 7 segment display.

13. Simulation and hardware implementation of control fan speed using PWM. Progra
different dutycycle and change speed on button press.

14. Simulation and hardware implementation of read temperature from 12C temperatur

and send data over UART to PC.

TOTAL PERIODS:45




COURSE OUTCOMES

Upon the successful completion of the coursesthdents will be able to:

Bl oombs

COs

5

COs

AW N P

5

STATEMENTS

Analyze and apply the knowledge if instructions and programming modt

8051 microcontroller to develop Arithmetic programs.

RBT

LEVEL

4

Analyze and apply the knowledge if instructions @mdgramming model of
8051 microcontroller to develop programs using stack, program counter 4

status register.

Interface 8051 microcontroller with Personal Computer through UART. 4
Analyze and apply the Embedded C programming concepts to A 4
microcontroller.

Develop projects in ARM microcontroller using Embedded C programmin 4

COURSE ARTICULATION MATRIX
POs

3 3 2 1 2
3 3 2 3 3 1 2
3 3 2 3 1 2
3 3 2 3 3 3 2 1 2
3 3 2 3 3 3 2 1 2

3- High Mapping; 2Moderate Mapping; -Low Mapping

T a x 0 n 0 nRemeMBeR; Uhderktane; A\pply-3; Analyze4; Evaluates; Createt

PSOs

11 12 1

w W w w w

2

LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS

SL.NO | DESCRIPTION OF EQUIPMENTS QUANTITY REQUIRED
1. 8051 Microcontroller Trainer Kit with power supply 15

2. LED and Keyboard interfacing Kit. 5

3. STM32Arm Controller 10

4. Personal Computer 10

5. Temperature Sensor, DC fan, Keypad aeden segment displa Each 5




EE22512 POWER ELECTRONICS LABORATORY LTPC

00315

COURSE OBJECTIVES
1 Study the power electronics switching devices characteristics.
Study the operation of various power converter circuits
Design and analyze AC voltagentroller
Learn the operation of various converters and inverters through simulation.
Design, simulate and implemanverterfor UPSapplication.

= =4 4 A

LIST OF EXPERIMENTS

Characteristics of SCR and TRIAC

Characteristics of MOSFET and IGBT

AC to DC half & fully controlled converter

IGBT based single phase PWM inverter

IGBT based three phase PWM inverter

Design of AC Voltage controller

Si mul ation of 1 @onverteBU0 s e mi and full

Simulation of buck and boost DICDC converter

© O N o g AW N

Si mulation of AC voltage controller, 1
and 120degree mode of operation

10. Design, simulation and implementation of forward converter

11. Design, simulation and implementation of-Back converter

12. Design, simulation and implementation of inverter for UPS applications

TOTAL PERIODS:45

COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to
COs STATEMENTS RBT
LEVEL

1 Analyse the performance characteristics of power semiconductor devices 4

2 lllustrate the functioning of power converter circuits  with different lo
conditions.

Devise various control techniques for DC and AC drives.
Simulate and evaluate the performance of power converter with various
conditions.

5 Design the converter, inverter and chopper for applications such as SMP

UPS.
Bl oombés Tax ononRemembBeR; Uhderktand®;Apply-3; Analyze4; Evaluates; Createb
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COURSE ARTICULATION MATRIX

COs POs PSOs
1 2 3 4 5 6 7 8 9 10 11 12 1 2
1 3 3 3 2 3 2 3 3 3 3 2
2 3 3 3 2 3 2 3 3 3 3 3
3 3 3 3 2 3 2 3 3 3 3 3
4 3 3 3 2 3 2 3 3 3 3 3
5 3 3 3 2 3 2 3 3 3 3 3
3- High Mapping; 2Moderate Mapping; -Low Mapping
LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS
SL.NO DESCRIPTION OF EQUIPMENTS QUANTITY
REQUIRED
1. Device characteristics (for SCR, MOSFET, TRIAC and IG&Twith built- 2
in / discrete power supply and meters)
2. Single phase SCR based half controlled converter and fully controlled 2
converter alongside builb/separate/firing circuit/module and meter
3. IGBT based single phase PWM inverter module/Diec@omponent 2
4. IGBT based three phase PWM inverter module/Discrete Component 2
5. SCR &TRIAC based 1 phase AC controller along with lamp or rheostat | 2
6. MOSFET based Driver circuit for 2
7. Isolated DGDC ConverterFlyback converter kit 1
8. Isolated DGDC converterForward Converter kit 1
9. MOSFET switches 10
10. | Opto-couplers 10
11. Breadboard 10
12. Dual regulated DC power supply with common ground 5
13. | Digital Storage Oscilloscope 10
14, Isolation Transformer 5
15. | Single phase Auto transformer 3
16. Multi-meter 5
17. LCR meter 2
18. Rheostats of various ranges 2
19. Inductance, Capacitance of various ranges 2 each
20. | DC and AC meters of required ranges 20
21. | Connecting wires and Patch cords As required




IT22561 PROGRAMMING AND DATA STRUCTURES LABORATORY

LTPC

00315

COURSE OBJECTIVES

Be familiar with java programming language.

Learn to implement linear and non linear data structures.

To implement various applications using different data structures.
Learn to implement sorting and searching algorithms.

E R

LIST OF EXPERIMENTS

1. Basic Programs of Java
2. Programs on Inheritance
3. Programs on polymorphism
4. Programs on abstraction
5. Implementation of Singly Linked List operations
6. Implementation of Stack operations
7. Implementation of StacRpplications
8. Implementation of Queue operations
9. Implementation of Circular Queue operations
10. Implementation of Binary search Tree operations
11. | mpl ement ati on of Dijkstrads al gorithn
12. Implementation of Linear Search and Binary Search.
13. Quick Sort Merge Sort
TOTAL PERIODS:45
COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to
COs STATEMENTS RBT
LEVEL
1 Design and implement JAVArograms. 5
2 Apply good programming design methods for program developmedQdts 3
Concepts
3 Implement operations in linear and Rlomear data structures 3
4 Apply different data structures for solving real world problems. 3
S Apply thevarioussorting and searching Algorithms 3

Bl oomds Taxon o nRemeMmbBeR;Uhderktand®;Apply-3; Analyze4; Evaluates; Createt



COURSE ARTICULATION MATRIX

COs POs PSOs
1 2 3 4 5 6 7 8 9 10 11 12 1 2
1 3 3 1 1
2 3 1 1 2 3
3 3 3 2 1 1 1 1 2
4 3 1 1 1
5 3 3 1 1 1 3

3- High Mapping; 2Moderate Mapping; -Low Mapping

LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS

SL.NO DESCRIPTION OF EQUIPMENTS QUANTITY REQUIRED
1. Standalone desktops wiflDK (or) Server with JVM supportin 30
30 terminals or more.




SEMESTER VI

DIGITAL SIGNAL PROCESSING LTPC
3003

EE22601

COURSE OBJECTIVES

1 Classify signals and systems, explain tmathematical representations and determine
response using Z transform.

1 Implement Discrete Fourier Transform from FT, and learn about its frequency respons
Fast Fourier Transform algorithms.

1 To study about the design of FIR filters.

1 To study abouthe design of IIR filters.

1 Introduction about the general purpose digital signal processors and special instructions.

UNIT I ‘ DISCRETE-TIME SIGNALS AND SYSTEMS ‘ 10

Need and benefits of Digital Signal Processin§ampling and Quantization @halog signals Signa
classification and basic operation& Tl systemi Impulse response Convolution sum and Correlatio
I/O relationship- Determination of Impulse response and Step response using Z transfordaligpica
DSP system.

UNITII | DISCRETE TRANSFORMS I

Fourier Series and Fourier TransfornDiscrete Fourier Transform (DFF)Properties DFT frequenc
spectrum- DIT - FFT and DIF- FFT radix2 algorithmsinverse FFTi linear filtering via circulg
convolution Programs for DFT, FFalgorithms.

UNIT Il | DESIGN OF FIR DIGITAL FILTERS |10

Characteristics and applications of FIR filter&IR filter design using Window functions Canonicg
forms of Realizatiofi Programs for design the FIR filters.

UNIT IV ‘ DESIGN OF IIR DIGITAL FILTERS ‘ 8

Characteristics and applications of IIR filters Design techniques for analog filters Frequenc
transformation- Digital IIR filter design: impulse invariant and bilinear transform metho@anonica
forms of Realization: direct, cascadedararallel formsProgram for design the IR filters.

UNIT V ‘ GENERAL -PURPOSE DIGITAL SIGNAL PROCESSORS ‘ 9

Computer architectures for signal processors (TMS320C50 and TMS320C3ip@lining - hardwar
multiplier T accumulator- specialinstructions- Extended parallelism: SIMD, VLIW, and super sg
processing Finite word length effects in IR filters and FFT algorithms.

TOTAL PERIODS: 45

TEXT BOOKS
1 Lonni e C. Ludeman, O Fundament alhdia,oNew Deihig
' 2014, F Edition.
5 Emmanuel | feachor, Barrie W. Jervi s,
' Pearson Education, New Delhi, 2015? Rdition.
REFERENCE BOOKS
1 John G Proaki s, Di mi Signal ®rocEssing:MPaintiplds,aAkgorithn
' and Applicationséo, Pear s'adtorEducati on,
5 Sanj it K Mitra, 6Digital Signal P r oHille
' New Delhi, 2013, # Edition.
3. Monson H. Hayes, "Schaums Outline of Digital Signal Processing”, McGlih\Education,




USA, 2011, 29 Edition.

: Dimitris G. Manolakis, Vinay K. Ingle, "Applied Digital Signal Processing: Theory
' Practice", Cambridge University Press, UK, 20T Edlition.

COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to:
COs STATEMENTS RBT
LEVEL
1 Learn the classifications of signals with mathematical representatior
determine the response of the system usitrguzsform
2 Analyse discrete transforms and evaluate its advancements using
algorithms
Design and evaluate the performance of FIR filters 5
Design and evaluate the performance of IIR filters 5

Understand the basic architecturedagital signal processors and analyze
finite word length effects

Bl oomds TaxononRemembBeR; Unhderktane;A\pply-3; Analyze4; Evaluates; Createt
COURSE ARTICULATION MATRIX
COs POs PSOs

1 2 3 4 5 6 7 8 9 10 11 12 1 2
1 3 3 2
2 3 3 2 3 3
3 3 3 2 2
4 3 3 2 3 3 3 2 2
5 3 3 2 3 3 3 2 2 3 3

3- High Mapping; 2Moderate Mapping; -Low Mapping




EE22602 | INDUSTRIAL AUTOMATION AND NETWORKING (INDUSTRY SUPPORTED) LTPC
3003

COURSE OBJECTIVES

1 Recapitulate the working of sensors and signal conditioning process
Study of components and circuit desigssociated with pneumatics agldctrepneumatics.
Learn the operation arqgtogramming of PLCs and human machine interfaces.
Obtain an overview afiMI, distributed control systenad SCADA.
Familiarize with the interconnection and data exchange between PLCs, field devi
supervisory units with different bissructures.

= =4 =4 A

UNIT | ‘ SENSORSAND MEASUREMENT SYSTEMS ‘ 9

Industrial Automation: Need, Types and Levels (Automation pyramid@ensors and measurem
systems: position, temperature, pressure, force, displacement, speed, acceleration, flow aBigea
conditioning and Processing of control variable€oncept of Industry 5.0: Smart sensors, I0]
automation.

UNIT Il ‘ PNEUMATICS AND ELECTRO-PNEUMATICS ‘ 9

Introduction to Fluid powei classification of air actuators, single acting and dowlaigng cylinders-
control valves for direction, pressure and floir preparation Circuit design: symbols, schematic, tré
step diagram, control modesequence identification and contfoCascade method, KV mapping and |
counter method, simuian of drilling process Electrepneumatics: components, relay ladder diagram

UNIT Il | PLCs [ 9

PLC: Internal architecture, I/O modules, fixed and modular PL@ata typesi memoryi basics g
redundancyi Scan cycld Analog Scaling PLC communication modulesProgram development: Fl¢
chart/Pseudocode, Bit instructions, Arithmetic functions, timers, counters, data transfer, PLC prog
Maintaining flow in oil refinery plant and Speed Control in Variable Frequency Drive.

UNITIV | HMI, DCS AND SCADA [ 9

Control flow in Industry- HMI: Necessity and Role, configuring alarms, trends, basic design of g
using text, numeric, toggle switches, sliders, function Key$CS: Architecture, local control ur
programming language, conunication facilities, operator interface, engineering interfaces, Data |
and alarm logging SCADA: redundancy in SCADA, soft tags count, mimic creation for a case study

UNITV | NETWORKING AND ROBOTICS [ 9

Networking of sensors, actuators ammhtrollersi Industrial Communication Protocols: Fieldbus, Profi
Profinet, Modbus, Ethernet IP, IEEE Standardstroduction to Robotics, Work volume, End Effect
Robotic sensors and Machine vision, Robotics in automation.

TOTAL PERIODS: 45

TEXT BOOKS

1. S. Mukhopadhyay, S. Sen and A. K. Detndustrial Instrumentation, Control at
Automatior§ Jaico Publishing House, 2013.

2. Frank D Petruzella®Programmable Logic Controll&ggdMcGraw Hill Inc, 2019.

REFERENCE BOOKS

1. S. R. Deb anc . Deb, ORobotics Technol ogy ano
Education Pvt. Ltd, 2017.

2. Steve Mackay¢Practical Industrial data networks: Design, Installation and Troublesh@g
Elsevier Newnes, 2004.




William C. Dunn, Fundamentals of Industrial Instrumentation and Process cor
McGraw Hill, 2005.

4. Anthony Espositod-luid power with applicatior@ Pearson New International Edition, 201
COURSE OUTCOMES
Upon the successfabmpletion of the course, the students will be able to
COs STATEMENTS RBT
LEVEL
1 Identify suitable sensors and design measurement system for process
applications
Configure a pneumatic/electpmeumatic circuit for automatingpsocess 3
3 Design and develop PLC ladder logic program for industrial sequence ¢
cases
4 Program HMI, SCADA and interface with PLC for process monitoring
control
5 Network field devices with PLCs and postulate the basicsluitics 3

Bl oomos

COs
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1
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3
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COURSE ARTICULATION MATRIX
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EE22603 POWER SYSTEM OPERATION AND CONTROL LTPC
3003

COURSE OBJECTIVES
1 Characterization of electrical power demand and understand load forecasting techniques.
1 Develop the Load frequency model of multi area power system and to perform static and ¢
analysis
1 Derive the Static excitation system model and to study thensyste| voltage control techniqu
1 Comprehend economic operation of power system and control strategies on power systen
1 Acquire knowledge on computer control and operating states of power system

UNIT | ‘ INTRODUCTION TO POWER SYSTEM OPERATION AND CONTROL ‘ 9

Characteristics of Modern Power Systeimsnportance of power system interconnectibfajor concer
in power system design and operating critéri2ower to frequency (F) and Reactive power to Volta
(Q-V) control loops- Power system load variationLoad curves- Load forecasting Quadratic an
Exponential curve fitting techniques of load forecasting.

UNIT Il ‘ REAL POWER - FREQUENCY CONTROL ‘ 9

Primary Control of Frequency: GovernofSecondary Control of Frequency: Automatic Gener
Control - control area concept Load Frequency Control (LFC) of a single area system and-aret
systemi Modeling - Static and dynamic analysis State variable model Integration of Econom
Dispatch Control (EDC) with LFC controlLFC with distributed generation.

UNIT Il ‘ REACTIVE POWER i VOLTAGE CONTROL ‘ 9

Generation and absorption of reactive pow&foltage controli Static Excitation Systemis Modeling -
Static and dynamic analysisSStability compensationMethods of voltage control: Shunt Compensat
Static Var Compensator (SVC) argtatic Synchromus Compensator (STATCOM) Tap changin
Transformer Voltage control with distributed generation.

UNITIV | ECONOMIC OPERATION OF POWER SYSTEMS [ 9

Concepts of Unit Commitment and solution methddsPriority-list method i Forward dynam
programming approachUnit commitment in deregulated environment. Economic Dispatch Pro#
Control variables and constraintShermal System Dispatching with NetioLosses Considereg
Lambdalteration Method Base point and Participation facter®ptimal Power Flow

UNITV | COMPUTER CONTROL OF POWER SYSTEMS |9

Indian Scenario, Functions of Energy control center, Phasor Measurements Unit (PM&)pandisor
Control And Data Acquisition (SCADA)PLCs and DCS-State estimatioibecurity assessment
security enhancemeint State transition diagram showing various state transitions and control strg
Normal and Alert State in a Power Systefreventive, Emergency and Restorative Conr8lackout-
Power System RestoratioApplications of Artificial Intelligence in power system operation, contro
planning.

TOTAL PERIODS: 45

TEXT BOOKS

1. Ol'le. I . EIl gerd, 0 E ltheocyt- rAinc i Bn ernglywc tSiyesh @
Education Pvt. Ltd., New Delhi, 2012 Edition.

2. Al | en. J. Wood and Bruce F. Wol | enberd
Wiley & Sons, Inc., 201,339 Edition.




REFERENCE BOOKS

1. Nagrath | .J. and Kothar.i D. P., O IVHilld 2022
Fifth Edition.

2. Kundur P. ., 06Power System Stability an
New Delhi, 2022 2" Edition.

3. Hadi Saadat, O6Power System Anal ysi sBelhi
201Q 3¢ Edition.

4. Abhijit Chakrabarti, Sunita Halder, 0
learning Pvt. Ltd., New Delhi, 2018 Edition.

COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to:
COs STATEMENTS RBT
LEVEL
1 Examine the plant level control loops and load forecasting techniques. 3

Model and Analyze the load frequency control dynamics in power system

Model and Analyze the Excitation system and system level voltage co
methods

4
4
Formulate and solve unit commitment and real power scheduling problem 4
3

Identify the operating states of power system and apply suitable coi
strategies in a practical power system network.
Bl oombés TaxononRemembBeR; Uhderstane®;Apply-3; Analyze4; Evaluates; Createb

COURSE ARTICULATION MATRIX
COs POs PSOs

1 R [ 3\ 4 | 5 |6 [,7 (g8=9,]| 403511 12 1 2
1 2 2 1 1 2 1 1 1 1 2 1 3
2 3 3 N3 | 22 1 1 2 1. 2 1 2 1 3
3 3 3 | N2/ 1 1 2 1 2 1 2 3 3
4 3 3 3 2 2 1 1 2 1 2 1 2 1 3
S 2 2 1 1 2 1 1 1 2 1 2 1 3

3- High Mapping; 2Moderate Mapping; -Low Mapping



HS22511 INTERVIEW AND CAREER SKILLS LABORATORY LTPC

(COMMON TO ALL BRANCHES EXCEPT CE) 0032
COURSE OBJECTIVES
T Build confidence and develop | earnerso |
T Better | earnersd performance in competit
1 Improvel earner so6 employability skills.

1 Develop entrepreneurship skills.
1 Expose learners to the use of professional English.

UNIT I ‘ LISTENING AND SPEAKING SKILLS ‘ 12

Conversation Skills types small talk, face to face and telephonic, formal and informal conversg
skills in presenting ideas armbllating information during conference calls (oit® one and technig
group / team) i academic and workplace situationgconversing with faculty/visitin
faculty/guests/officials/employers and employégsoup discussiofi et i quet t e an dum
taking i presentation skill§ seminars and projects using digital tools; mock interviegtiquette and d
and d audiévissal interface for enhancement of listening and speaking skills. IELTS and
(Listening related exercises)

UNIT Il | READING / SPEED READING, CRITICAL THINKING AND WRITING SKILLS ‘ 12

Reading Comprehensidngeneral and scientific texts/articles/case studies from different or relevan
of study for analysis and critical thinking; employability skill writing job applications’ cover lette
accompanying résumeg types of business letters and email writing and etiquette; writing rep
statement of purposg writing articles for publication style and formatcreating blogs or compa
profiles T speed reading of voluminous reports / documents and exacting necessary informa
abstract preparation including dissemination. IELTS and TOEFL(Reading related exercises)

UNIT Il | ENGLISH FOR PROFESSIONAL EXAMINATIONS [ 12

Sentences, paragraphs and reading comprehensiooabulary building general and technical terri
contextual meaning spelling’ subjectspecific words' usage and user specific terminology. IELTS
TOEFL(Grammar and verbal exercises)

UNITIV | ENTREPRENEURSHIP SKILLS [ 9

Introduction to entrepreneurshifundamentals of entrepreneurial skillsleveloping leadership qualit
and team work; marketingstrategies microcosmic and macrocosmic levels of product sales and §
sector / industry appraisal and appreciation (review and understanding state of the nation / €
environment / sector reports published) interaction and understanding ¢hef nolultilateral financial
institutional / industrial agencies such as World Bank, ADB, UNDP, -Clhfluencing in Busines
Meetings- Active Listening and respondingRole-play- Strengthening Negotiating/ Argumentative a
Persuasive Skills Defend a character/idea or attack it. Networking Skills- engaging strangers ir
conversation introducing themselves, making small talk.

TOTAL PERIODS: 45

REFERENCE BOOKS

1. OBusiness English Certificate Materi al

2. 60Graded Examinations in Spoken Englis
materials from Trinity College, London.

3. Ol nternational English Language Testin

4, Interactive Multimedi@Programs on Managing Time and Stress.

5. Personality Development (CD ROM), Times Multimedia, Mumbai.




WEB SOURCES

1. http://www.slideshare.net/rohitjsh/presentationon group discussion
2. http://www.washington.edu/doit/TeamN/present_tips.html
3. http://www.oxforddictionaries.com/words/writingjobapplications
4, http://www.kent.ac.uk/careers/cv/coveringletters.html
5. http://www.mindtools.com/pages/article/newCDV_34.html
COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to:
COs STATEMENTS RBT
LEVEL
1 Develop approaches for mastering international English languagsuektas 6
IETLS and TOEFL, as well as natioralvel competitive exams.
Make presentations and participate in Group Discussions. 6
Face interviews with confidence and develop strategies for negotiating jok 6
offers.
4 Builql eff_ectiveresumes, cover letters and professional emails to enhance 6
application success.
5 Explore strategies for scaling and growing entrepreneurial ventures. 6

Bl oomds TaxononRemembBeR;Uhderktand;Apply-3; Analyzed; Evaluate5; Createb
COURSE ARTICULATION MATRIX
COs POs PSOs
1 2 3 4 5 6 7 8 9 10 11 12 1 2
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EE22611

INDUSTRIAL AUTOMATION LABORATORY LTPC

0042

COURSE OBJECTIVES

To familiarize with the simulation and implementation of pneumatic/hydraulic circuits
To know the PEPLC interfacing configuration procedure.

To understand sensoil.C andHMI interfacing for process automation.

To learn the industrial processes implementation using PLC and SCADA

To acquaint knowledge onrobotics components, communication and programming.

T

= =4 4 A

LIST OF EXPERIMENTS

CIRCUIT DESIGN, SENSORS TECHNOLOGY AND PLC PROGRAMMING

1 Design and implement the logic for the given pneumatic circuit in hardware an
simulation software.
Design and simulation of hydraulic circuit for a giveaguential logic.

3 Design and implement the logic in PLC for the given pneumatic circuit in hardware a
simulation software.

4 Interfacing of transducer with HMI and PLC for monitoring the process vari
Temperature, Pressure, Lewdleight, Flow and Pasition.

5 Develop a PLC ladder logic program for a tway traffic light control.

INDUSTRIALPROCESS AUTOMATION

6 Develop and implement PLC ladder logic program to automate the bottle filling in a be
industry.

7 Develop andmplement PLC ladder logic program to automate the water level contr
distillery plant.

8 Develop a PLC ladder logic program to automate the rolling process by speed control
drive with optical sensor placed in feedback path in a stéelg mill.

9 Design and implement a PLC based automatiedsta starter for an industrial drive.

10 Design and implement a PLC based DOL starter for an industrial motor.

INDUSTRIAL PROCESS CONTROL

11 Mimic creation of the control flow in process industry using SCADA.
ROBOTICS
12 Roboticsi sensor, actuator, communication and programming for control actions in a p

place robot.

TOTAL PERIODS: 6(




COURSE OUTCOMES

Upon the successful completion of the coursesthdents will be able to

COs

4
5

Bl oombs

COs

AW N P

5

STATEMENTS

Design and
pneumatic/hydraulic actuators.

Design and implement process automation using PLCs with elect

/pneumatic actuators.
Interface PLCs with HMI systems for control.

Network PLCs with field devices and supervisory control systems.

Develop programs for robotics given an industrial use case.
T a x 0 n 0 nRemeMmBeR; Uhderktane; A\pply-3; Analyzed; Evaluates; Createt
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LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS

SL.NO DESCRIPTION OF EQUIPMENTS QUANTITY REQUIRED
1. Pneumatic trainer kit 2
2. PLC based pneumatic trainer kit 2
3. PLC based hydraulics trainer kit 2
4. PLC trainer kit 4
5. PCs for interconnection with PLCs and for simulation 7
6. Automation Studio software 5 usellicenses
7. PcVue SCADA software 250 tags
8. Siemens TIA Portal v17 5 useirlicenses
9. PLC application modules 2 sets
10. HMI trainer 2 sets
11. DC drive for PLC control 1
12. | Transducers 1
13. | Trainer kit for signal conditioning 1
14. Star delta starter for induction motor with PLC control 2
15. DOL Starter for induction motor with PLC control 2
16. Robotics trainer 1




EE22612

POWER SYSTEM LABORATORY LTPC

00315

COURSE OBJECTIVES

Develop models of power system networks and analyze various methods of steady st
flow solution.

Perform transient and small signal stability analysis for various faults in power systems
different methods.
Develop load frequency control mel for single area and twarea systems and perform sta
and dynamic analysis for various cases.

Understand power system unit commitment and economic dispatch problem and g
methodologies.

T

LIST OF EXPERIMENTS

Modeling and Analysis of Transmission Lines

1. Computation of Transmission Line Parameters
2. Modeling of Transmission lines
3. Performance analysis of transmission lines

Steady State Modeling and Analysis of Power System Network

4. Formation of Bus Admittance archpedance Matrices
S. Power Flow Analysis
6. Symmetrical and Unsymmetrical Fault Analysis

Transient Analysis of Power System

7.

Transient and Small Signal Stability Analysis of SMIB system

8.

Electromagnetic Transients in Power Systénssmulation using PSCAD/ETAP

Plant Level Control of Power System

9. Loadi Frequency Control of Conventional Power Systems with/without WECS
10. Design and Stability Analysis of Automatic Voltage Regulator
Economic Operation of Power System
11. Unit Commitment and Economic Load Dispatch
12. Weighted Least Square (WLS) State Estimation

TOTAL PERIODS:45




COs

Model the transmission lines, power network and obtain the solution

COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to
STATEMENTS

steady state power flow problem.

Compute the short circuit capacity of power system and examine the ste

conditions for various faults.

Design and analyze a load frequenowntecoller of the power system.

Formulate and solve Unit commitment and Economic dispatch problem.
Analyze the electromagnetic transient phenomenon in power systems c

due to switching and faults.
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LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS

SL.NO DESCRIPTION OF EQUIPMENTS QUANTITY REQUIRED

1. Personal Computers (Intel Core i5 or i7, 500 GB, SR#BM) 30

2. Printer HP Laser Jet 1020 Plus 2

3. Server (Intel Core i7, 2 TB, 8 GB RAM or higher) (High Spee 1
Processor)

4. Software: EMTP / ETAP / MIPOWER any Power system 5
simulation software

5. Compilers: C/ C++/ MATLAB 30




SEMESTER VII

EE22701 PROTECTION AND SWITCHGEAR LTPC
3003

COURSE OBJECTIVES
1 To realize the causes of abnormal operatimgditions of the power system apparatus.

1 To understand the operating characteristics and functions of relays.
1 To impart knowledge on apparatus protection and circuit breakers
1 To introduce static and numerical relays

UNITI | PROTECTION SCHEMES [ 9

Principles and need for protective schefmd&sature and causes of faultd-ault statistics Types of fault
and abnormal operating conditionsTypes of protectiorr Primary and back up protectidnZones @
protection and essential qualities of protecii Methods of Neutral groundirigMicrogrid and distribute
generation protectionlEEE standards.

UNITIL | ELECTROMAGNETIC RELAYS [ 9

Types and operating principles of relalysRecent developments Desirable Qualities and Terms
ProtectiveRelayingi Universal torque equation R-X diagrami Electromagnetic Relayis Over curren
Directional, Distance, differential, Negative sequence and Under frequency relays.

UNIT 1 APPARATUS PROTECTION R

Current transformers and Potenti@nsformers and their applications in protection scherRestection @
transformer, generator, motor, busbar and transmission lines.

UNIT IV ‘ STATIC RELAYS AND NUMERICAL PROTECTION ‘ 9

Static relayg Phase, Amplitude Comparatar®uality of comparator§ Synthesis of various relays us
Static comparators Numerical relays Block diagrami Overcurrent protection, transformer differer
protection and distance protection of transmission lin&&crocontroller based overcurrent protectig
Introduction to adaptive relays.

UNITV | CIRCUIT BREAKERS [ 9

Arc Interruption- Theories and methodsDC and AC circuit breaking re-striking voltage and recove
voltage - rate of rise of restriking voltage current chopping- interruption of capacitive currents
resistance switching Types of circuit breakert Air, Oil, SF6 and vacuum circuit breakdrdRating an
selection of Circuit breakers.

TOTAL PERIODS: 45

TEXT BOOKS

1. Badr i Ram, B. H. ViSylswakna rPmeo,t e€CRPower and
Hill Education Pvt. Ltd., 2011," Edition.

2. B. Rabindranath and N. Chander, OPower
International Publishers, 2012 Edition.

3. M.L.Soni, P.V.Gupta,U. S. Bhat nagar , A. Chakrabarti
Engineeringd, Dhanpat Rai & Co., 2016.

REFERENCE BOOKS

1. Suni | S. Rao, 60Switchgear and Protectio

2. Y.G.Paithankar and S.R.Bhide,Fundament al s of power sy
India Pvt. Ltd., New Delhi, 2010/"2Edition.

3. C.L.Wadhwa, 6El ectrical Power System8
Edition.




4. Ravindra P.Singh, ®Systwemchget@ectainan o\

New Delhi, 2009.

5. Bhavesh Bhalja, R. P. Maheshwari, Ni | e
University Press, 2011.
6. C37 series of IEEE standards for power system protection.
COURSEOUTCOMES
Upon the successful completion of the course, the students will be able to:
COs STATEMENTS RBT
LEVEL

1 Interpret the faults in power system and essential qualities of protection. 2
2 Understand the operation of varicelsctromagnetic relays. 2

3 Analyze the protection schemes for power system apparatus. 4

4 Synthesize various relays using static comparators and microcontroller. 4

5 Analyze the circuit breaker arcing phenomenon and understand 4

functioning of various types of circuit breakers.

Bl oomds TaxononRemembBeR;Uhderktand;\pply-3; Analyzed; Evaluate5; Createb
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EE22708 SMART GRID: THEORY AND PRACTICES LTPC
3024

COURSE OBJECTIVES
1 Inculcate the concept of smart grid technology, its significance and global initiatives.
1 Familiarize the smart grid transmission & distribution technologies emphasizing on the ad
metering infrastructures.
1 Expertise the higperformance computing and networking standards for smart grid applications.

UNIT | ‘ INTRODUCTION TO SMART GRID ‘ 9+6

Evolution of Electric Grid- Conventional vs smart Grid Environmental impact and Climate Chang
Economic Issues Smart grid:opportunities, challenges and benefitdational and International Initiatives
Introduction to Distributed GeneratieMicrogrids- Storage TechnologiesElectric Vehicles: Grid to Vehicly
and Vehicle to Grid charging concepts.
Experiments:

1. Design andsimulation of Microgrid.

2. Forecasting of wind and solar energy for tecleronomic analysis.

UNIT Il ‘ SMART GRID TECHNOLOGIES 7 TRANSMISSION SYSTEM ‘ 9+6

Transmission systems: FACTS and HVD@&nergy Management System: Data sources (SCADA, IE
PhaseMeasurement Unit (PMU} EMS Applications: Unit Commitment, Automatic Generation Con
(AGC) - security assessment and contrVide Area Monitoring Protection and Control (WAMPACymart
integration of distributed energy resources.
Experiments:

1. Design of virtual PMU and optimal placement for proper monitoring.

2. Design and simulation of Smart grid.

UNIT I ‘ SMART GRID TECHNOLOGIES 1 DISTRIBUTION SYSTEM ‘ 9+6

Distribution Automation: Modern smart substation, Substation automation equipment: SCADA, IEL
controller, RTU- Fault location- isolation and restoration in naautomated, partially automated and fu
automated distribution networkDistributed Mamagement System: structure and main components (over
i CIS - Automation of DMS i Applications: System monitoring, Integration of Micro Grids and Ouli
Management System (OMS).
Experiments:

1. Protection design of conventional ringain power system.

2. Relay coordination in smart grid protection scheme.

UNIT IV SMART METERS AND ADVANCED METERING INFRASTRUCTURE ‘ 9+6

Evolution of electricity metering (Accumulation meters, AMR, Smart Meters, AMIpnventional meter v
Smart meter Smart metersHardware, Communication Protocel$\dvanced Metering Infrastructure (AMI
drivers and benefits, protocols, standards and initiatives, Application: Destdmdntegration: Service
Implementation (price and incentive based) and hardware required
Experiments:

1. Design of smart meters and Advanced Metering Infrastructure.

2. Develop Demand response programs for distribution system.

UNITV | HIGH PERFORMANCE COMPUTING [ 9+6

Local Area Network (LAN), House Area Network (HAN), Wide Area Network (WAN),Broadband over B
line (BPL), IP based Protocols, Basics of Web Service and CLOUD Computing to make Smart Grids




Types of cybemttacks in smart grid, Prevention of cyattacks by means of cyber security in smart grids.
Experiments:

1. Cyber security coding for smart grid communications.

2. DC state estimation in Network protocol and Attack Detection.

TOTAL HOURS: 75

TEXT BOOKS

1 Janaka Ekanayake, Nick Jenkins, Kithsiri Liyanage, Jianzhong Wu, Akihiko Yokogamart Grid:
Technology and Applicatio@sWiley andSons Ltd., February 2012.

2. Stuart BorlasegSmart Grid: Infrastructure, Technology and Soluti@RC Press 2012.

REFERENCE BOOKS

1 G. Ma Réenewalle anddEfficient Electric Power SysfieWileyi IEEE Press, 2013"2Edition.

2. Vehbi C. Gungor, DilanSahin, TaskinKocak, Salih Ergut, Concettina Buccella, Carlo Ceca
Gerhard P. Hanckemart Grid Technologies: Communication Technologies and Standards
Transaction®n Industrial Informatic§ Vol. 7, No. 4, November 2011.

3. James Momoh, Smart Grid Fundamentals of De

4, XiFang,Sat yajayant Misr a, Guol i ang Thée New, andampdove
Power Grid: A Surveyo, | EEE Transaction of

5. Tony Flick, Justin morehouse, Securing the smart grid: Next generation power grid security, B

2010.

COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to:
COs STATEMENTS RBT
LEVEL
1 Analyze challenges and benefits of smart grids and its present developme 4
2 Analyze the smart grid technologiesliransmission systems 4
3 Assess the role of automation and digitization in Distribution systems 4
4 Analyze the advanced metering infrastructure and hardware implementati 4
5 Identify communication networks andcyberattack prevention for smart gric 4

Bl oomds Taxon o nRemembBeR;Uhderktane;Apply-3; Analyzed; Evaluates; Createt

COURSE ARTICULATION MATRIX
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LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS

SL.NO DESCRIPTION OF EQUIPMENTS QUANTITY REQUIRED

1. Personal computer with MATLAB 30




EE22709 ELECTRIC VEHICLES: THEORY AND PRACTICES LTPC
30214

COURSE OBJECTIVES
1 To introduce the vehicldynamics and architecture of electric vehicles.
1 To learn the motors used for Electric Vehicle applications.
1 To understand Energy storage technologies used in Electric Vehicles.
1 To realize design of electric vehicle, drive train and subsystems.
I Tolearn the battery charging and energy management strategies.

UNIT | ‘ VEHICLE ARCHITECTURE AND MODELLING | 9+6

Fundamentals of Vehicle DynamicsVehicle operating modeis Overview of IC Engine Vehiclé Fuel
efficient operating zones Hybrid Electric Vehicle: Architecture, drivirain topologies and power floy
controli Electric Vehicle: Architecture, drivirain topologies and power flow contolEV performance
parameters (range, acceleration and maximum speg@ndard Drive Cycles.

Experiments:

1. Modeling the acceleration of electric vehicle

2. Simulation of GMEV1 vehicle acceleration

UNITI | ELECTRIC PROPULSION SYSTEM [ 9+6

eMobility requirements’ suitable motors Overview on construction and working of EV motars
Modeling andmulti-quadrant control of DC Motor drives, Induction Motor drives, Permanent M3
Synchronous Motor drives, Switched Reluctance Motor drivesComparison of speed torqu
characteristics of IC engine and Electric driveselection of motors and gears fael efficient operating
zones.

Experiments:

1. Modeling and Simulation of DC motor control

2. Load test on BLDC Hub Motor of Electric Vehicle Twdeeler

UNIT Il | ENERGY STORAGE SYSTEM [ 9+6

Energy and power requirement of vehidlesizing ofenergy storage system (ESS}SS for EVs: Battery
Super capacitors, Fuel cell, Flywheel, Hydrogen Energy Storagéomparisoni Ragone ploti
Hybridization of ESS: Need and different topologiesBattery conditions & Specifications Range
prediction meltods: constant current discharge, power density approach.

Experiments:

1. Range Simulation of an Electric Vehicle

2. Design and implementation of power electronic converter and control for hybridization of energy
in EV

UNITIV | DRIVE SYSTEM SIZING [ 9+6

Sizing the drive system: Design requirement specifications, Tractive effort calculati®iming the
propulsion motor, Matching the electric machine and the internal combustion engine’ ([}&rating
zonesi Selecting type & size of thenergy storage systeimDesign of the power electronic control sysit
I Selecting communication protocols and design of supporting subsystems.

Experiments:

1. Sizing of series, parallel hybrid electric drive traiBase Study

2. Study and implementatiori GAN for EV application




UNIT V ‘ BATTERY CHARGING AND MANAGEMENT STRATEGIES | 9+6

Battery module and pack designBattery management system (BMS) Hardware and Software:
balancing, SoC measurement, Thermal managermebifferent ChargingMethods (Regular, Fas
Opportunity)i Charging Algorithms: CCCV, Multistage charging, Pulse char@i@harging termination
i Charger protocols, OCPP, V2G, CHADEMO, Bharat charggtandards used for chargérdpplication
of 10T to charging infrastructer

Experiments:

1. Design and simulation of a DC charger circuit.

2. Design and implementation of a BMS.

TOTAL PERIODS: 75

TEXT BOOKS
1. Mehrdad Ehsani, Yi mi Gao, Sebastian E.
andFuelCelWehi cl es: Fundamental s, Th eYditgn. an
2. |l gbal Hussein, O0OElectric and Hybrid Yel
Edition.
REFERENCE BOOKS
1 John M Miller, O0Pr opul s i olmstituonp sftEagmneering ant
Technolog, 2010, Edition.
2 cC. C. Chan and K. T. Chau, OModern EI ec
Press, 2001.
3 James Larminie, John Lowry El ectri c Vehicle Techno
2"Edition.
4 Shel don S. Wil liamson, OEner gy Maim Hyprelr
Electric Vehiclesd6, Springer, 2013.
5 Chris Mi, M. Abul m Masrur, D ¥ehicles Priepleg dnc
Applications with Practical Perspect i vg

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

COs STATEMENTS RBT
LEVEL
1 Identify and emulate the suitable dritrain topology of arelectric vehicle for 4
the designated application.
2 Analyze the selection aspects of various propulsion units used for ele 4
vehicle application.
3 Develop practical skills t@assess and optimize vehicle range under vary 4
conditions.
4 Analyze and optimize the sizing of drive systems of Electric and Hyl 4
vehicles.
5 Analyze and apply charging technologies, algorithms, and bal

management systems fefficient electric vehicle operation with optimize 4
battery performance.
Bl oomds TaxononRemembBeR;Unhderktane;A\pply-3; Analyze4; Evaluates; Createt
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EE22711 MINI PROJECT LTPC

0042

COURSE OBJECTIVES
1 The main objective of this course is the culmination of the knowledge gathered in the f

Electrical and Electronics Engineering through its application to the diagnosis and solutiof
realworld problems which can be executed as a mini project.

GUIDELINES

Expectations and Assessment

T

Mini Project involves modeling, simulation, analysis and implementation by utilizing the te
knowledge acquired and it entails thyeplication of fundamental principles to develop a prody
utility. The mini project may be a prelude to EE22811 Project work with the simulatig
completed or it can be an exclusive mini project. The progress is assessed through thre
reviews and an end semester examination with the submission of project report.

General

T

l

A problem can be identified in one of the thrust areas of Electrical & Electronics Engi
through irdepth survey and critical study of published literature.

The projet work can be carried out as an individual work or a group project with maximun
students in it with an identified supervisor who is an expert in the domain from among the fa
the department assigned as mentor of the team.

The identified problen can be segmented into modules to encourage individual contribution.
Students are expected to model/formulate the problem, design appropriate solution mett
test in the suitable simulation tool and analyze the results or a develop a produdtyobyutihe
application of principles learned and the practical skills acquired.

TOTAL PERIODS: 60




COURSE OUTCOMES

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

COs

[ER

5

Bl oombs

COs
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5

STATEMENTS

Identify andformulate the problem and perform literature search in the are
interest.
Evolve the methodology to execute the project through its various phases

Conduct experiments/ Design and analysis/ Solution iterations as pe
requirements.

Work in multi disciplinary areas and provide solutions to the identifi
problems.

Compile the findings and conclude with written report and oral present:
and to formulate solutions with the implementation of new technologies.

COURSE ARTICULATION MATRIX
POs
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EE22712 INDUSTRIAL TRAINING/ INTERNSHIP LTPC
0002

COURSE OBJECTIVES
1 Enter the realm of practicainovation, where theoretical knowledge intersects with experier

learning. This empowers students to tackle-veadld challenges directly, harnessing state
the-art technologies to engineer impactful solutions.

PREREQUISITE
1 Provide students with @bust preliminary foundation in Electrical and Electronics Engineer

tailored to meet the current and future demands of the industrial sector.

GUIDELINES:
Expectations and Assessment:

1 The Industrial Internship program entails haondsexperience with regime prototype models,
conducting simulation studies, and evaluating solutions in Electrical and Electronics Engin
through exposure to industrial practices. Students are required to complete
Internship/Training before thetté semester and must accrue a minimum of 1 credit (equivg
to 2 weeks) or a maximum of 2 credits (equivalent to 4 weeks).

TOTAL:04 WEEKS
COURSE OUTCOMES
Upon the successful completion of the course, the students will be able to
COs STATEMENTS RBT
LEVEL
1 Unearth and redefine problems, applying creativity to craft innovative de 4
solutions.
2 Develop strategic methodologies to guide the projects through various pt 4
igniting progress with each step.
3 Engineercircuits and systems, selecting components with precision to t 4
the demands of realorld applications.
4 Utilize simulation tools and algorithms to illuminate pathways to solutions 4
refine the understanding.
5 Communicate the findingsffectively through compelling written reports ar

captivating oral presentations, showcasing the journey of growth and lea
during the internship program.
Bl oombés Tax ononRememBeR; Unhderktand®;Apply-3; Analyze4; Evaluates; Createb



COURSE ARTICULATION MATRIX
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SEMESTER VIII

EE22811 PROJECT WORK LTPC
0016 8

COURSE OBJECTIVE
' The main objective of thproject work is the culmination of the knowledge gathered in the
of Electrical and Electronics Engineering through its application to the diagnosis of tia®rieh
problems and to formulate solutions with the implementation of new technologies.

GUIDELINES

1 The Program Consultative Committee (PCC) can recommend the students to carry out t
semester project work for six months in industry/research organizations provided that the
not have any standing arrears and undentiesit eighth semester courses during the sixth
seventh semesters. The Project work can be internship to be carried out in industry as p
offer obligation or it can be extension of Mini Project carried out in the previous semester (
bean exclusive industry project or inhouse project.

Industry Projects

1 A team is also encouraged to carry out the project work in industry that can inculcate in {
spirit of research and development and technical leadership while working with preezicting
problems.

1 The supervisor from industry reviews and finalizes the approach to solve the identified
through field investigation.

1 A permission letter, student periodical attendance report and project completion certificate
by the irdustry are to be submitted to faculty supervisor in the department.

Expectations

1 Project work is the validation of simulation through the design, development and implemen
the prototype or it can be an independent industry project or inhousetmogn internship carri
out in the placed industry.

1 The softwarebased project work has to be validated through application development/p
system.

Assessment

1 Assessment involves three reviews to ensure the project progress and an end Seaneisizics
with the Project work report submission.
1 Students are highly encouraged to publish their outcome in peer reviewed conferences, jou
to apply for patent to enrich the research milieu of the department
1 The findings of the project work fia to be analyzed, consolidated and can be presented as
product.

TOTAL PERIODS: 240




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

COs STATEMENTS RBT
LEVEL
1 Identification andformulation of the problem through literature search in 4

area of interest and / or Conduct feasibility study, market analysis and ¢
standardization for project implementation.

2 Perform Design/Analysis and Simulation/Solutiaterations as per th 5
requirements and Selection of suitable hardware and assemble /identi
extend software solution for reine problem.

Develop a device/prototype/solution, test and characterize. 5
Validate the prototype/real time problesolution/characterization throug 5
performance analysis under different system conditions.

5 Analyze the findings, propose the suitable solution and document the res 4

a technical report for oral presentation.
Bl oomds Tax ononRemembBeR;Uhderktand;\pply-3; Analyzed; Evaluate5; Createb

COURSE ARTICULATION MATRIX
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VERTICALIl: POWER SYSTEM ENGINEERING

EE22021 RESTRUCTURED POWER SYSTEMS LTPC
3003

COURSE OBJECTIVES
1 To impart knowledge on various types of deregulated markets in power systems.

1 To analyze the technical and ntathnical problems and possible solutions in the deregulated p
industry.

i To familiarize different market mechanisms and summarize th@fel@rious entities in the market.

1 To analyze the energy and ancillary services management in the deregulated power industry.

1 To understand the restructuring framework in power sector.

UNIT | ‘ INTRODUCTION TO RESTRUCTURING OF POWER INDUSTRY ‘ 9

Reasons for restructuringUnderstanding the restructuring proces9perating Experiences of Deregulat
Electricity Markets in various CountriesConsumer behaviowr Supplier behavioui Market equilibrium-
Shortrun and Longun costs- Various coss of production- Market models based on contract
arrangementsMarket architecture.

UNIT II ‘ TRANSMISSION CONGESTION MANAGEMENT ‘ 9

Definition, reasons, importance, and features of congestion managemeblassification of congestio
management meths - Calculation of ATC- Non-market methods Market based methodsNodal pricing-
Inter-zonal Intrazonal congestion managemenPrice area congestion managemer@apacity alleviatior
method.

UNIT 11l LOCATIONAL MARGINAL PRICES (LMP) AND FINANCIALTRANSMISSION 9
RIGHTS

Mathematical preliminaries Fundamentals of locational marginal pricingossless DCOPF model for LM
calculation- Loss compensated DCOPF maodel for LMP calculati?xCOPF model for LMP calculation
Risk HedgingFunctionality of financial Transmission Right$=TR issuance processlreatment of revenu
shortfall - Secondary trading of FTRsFlow Gate rightss FTR and market poweir FTR and merchan
transmission investment.

UNIT IV ANCILLARY SERVICE MANAGEMENT A ND PRICING OF TRANSMISSION 9
NETWORK

Introduction- Types of ancillary servicesLoad-generation balancing related servieégoltage control ang
reactive power support serviceBlack start capability serviceMandatory provision of ancillary services
Markets for ancillary services Co-optimization of energy and reserve serviedsternational comparisor|
Pricing of transmission network: Power wheelingrinciples of transmission pricingtransmission pricing
methods Marginal transmission pring paradigm Composite pricing paradigrioss allocation methods.

UNITV | MARKET EVOLUTION | 9

International marketsUS markets ERCOT market Standard Market Design (SMBRPJIM market Nordic
power marketComparison of power marketReforms inindian power sectoir Framework of Indian powe
sector- Reform initiatives- Availability Based Tariff (ABT)- Electricity Act 2003- Open Access issues
Power exchange.

TOTAL HOURS: 45

TEXT BOOKS

1 Kankar Bhattacharya Maath H.J. Bollen al@hpE.Daaldei@Operation of restructured powe
system§ Kluwer academic publishers, USA, 2012

2 Daniel Kirschen and GoranStrhd@undamentals of Power System Econo@idehn Wiley




andSons Ltd, 2004.

REFERENCE BOOKS

1 Sally Hunt Making competitiorwork in electricityd John WileyandSons, Inc., 2002.

2 Dr. A.R. Abhyankar WebRousd an R&trudtured Rdwar [Syséeiiiite
Delhi,lIT Bombay, undehttp://nptel.iitm.ac.in

3 LoiLeiLai, Power system Restructuring and regulation: Trading, Perfornsarmt@formation
Technology John Wiley sons, 2001.

4 P Venkatesh, B.V.Manikandan, S.Charles Raja and A.Srinivagdeitrical power systems
analysi§ Security and Deregulation, PHI 2012

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

COs STATEMENTS RBT
LEVEL
1 Familiarize the process of restructuring of power industry and analyze 4
philosophy of market models
2 Analyze various methods of congestion management in deregulated f 4
system
3 Analyze the locational marginal pricing and financial transmission rights 4
4 Analyze the ancillary service management and wheeling charges 4
5 Elucidate the evolution of Indian and US power markets 5

Bl oomds TaxononRemembBeR;Uhderktand®;\pply-3; Analyzed; Evaluates; Createt
COURSE ARTICULATION MATRIX
COs POs PSOs
1 2 3 4 5 6 7 8 9 10 11 12 1 2

1 3 3 2 2 3 3 1 2 " 2 1 3
2 3 3 3 3 3 3 1 2 1 2 1 3
3 3 3 3 3 3 3 1 2 1 2 1 3
4 3 3 3 3 3 3 1 2 1 2 1 3
5 3 3 3 3 3 3 1, 2 1 2 1 3
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EE22022 SUBSTATIONAUTOMATION LTPC
3003

COURSE OBJECTIVES
1 To familiarize with the components and functions of substation autonstsbems (SASS).
1 To understand the interfacing arrangements between substation and automation.
1 To acquaint knowledge on substation and automation integration, communication protoc
security.
1 To know the standards of IEC 61850 Communication NetworésSgstems in Substations
1 To learn the structured/unstructured tests on SAS components.

UNITI | INTRODUCTION [ 9

Evolution of Substation Automation Systems (SASskunctions of SASs IEC 61850 substati
architecture Process Level Primaryequipment Bay Level Components, Bay Controller (BCProces
Bus - Station Level- Station Controller Human Machine Interface HM Protocol Conversion Task
Station Bus.

UNIT I ‘ INTERFACE BETWEEN AUTOMATION AND THE SUBSTATION ‘ 9

Physical Challengesi MeasurementsSA system electrical measuring interface, Measurement
placement, Characteristics of Digitized Measurements, Measuring Devices, Scaling Measure(
Pulse Accumulators State (Status) Monitoring Control Functions Communication Networksinside 1
Substation.

UNIT Il ‘ SUBSTATION INTEGRATION AND AUTOMATION ‘ 9

Introduction- Open Systems Operational versus Nonoperational Dafaata Flow- Asset Managemen
Redundancy System Integration IssuesSystemComponents Cyber Security OSI Communicatior
Model - Protocol FundamentalsSynchrophasors

UNIT IV ‘ COMMUNICATION NETWORKS ‘ 9

IEC 61850 for interoperability in substationdnteroperability and opensysternsEC 61850 as syste
standard fosubstations Structure- Communication approachModel approach Engineering approact
Seamless Communicationfor UtilitieBenefits.

UNIT V | TESTS ON SAS COMPONENTS ‘ 9

Type Tests Acceptance TestsTests for Checking the Compliance with Siandard IEC 61850Factory
Acceptance Tests: Test ArrangemeBlystem Simulator Hardware Description Software Identificatio
- Test Instruments Documentation to be AvailableChecking System Feature®lanned Testing Progr:
for FAT i Non strueured FATsI SAS: Future Technological Trends.

TOTAL PERIODS: 45

TEXT BOOKS

1. John D. McDonal d, O0El ectrical P o w e rd Edtiorb

Da hi y a R-Statjon En§@nedring, Design, Concepts and Comp@itprp | i c a't
Kataria and Sons, Reprint 2022.

REFERENCE BOOKS

1. Evelio Padill a, fiSubstati onAut omati on
and Sons Ltg2016 15'Edition.
2. Satnam, P. S, Gupt a, P.B/g ui porteunbt sot, a t D hoann al

15Edition, 2013.

3. ONet work Protection and Aut omat i d‘EditBw i




COURSE OUTCOMES

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

COs STATEMENTS
1 Demonstrate the functions of various levels in substation automation syst
2 lllustrate the measurements and interfacing between substation
automation system
3 Explore the substation integration systeemponents and technical issues
4 Apply the substation communication standards and security
5 Describe the different testing procedure of SAS components

Bl oomds TaxononRemembBeR;Uhderktand®;\pply-3; Analyzed; Evaluates; Createb
COURSE ARTICULATION MATRIX

COs POs
1 2 3 4 5 6
1 3 2 2 3 2 1
2 3 2 2 3 2 1
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3- High Mapping; 2Moderate Mapping; -Low Mapping
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EE22023 HVDC AND FACTS LTPC
3003

COURSE OBJECTIVES
To impart knowledge on

1 AC transmission systems and DC transmission systems

1 Basic operation and control of variable impedance type FACTS Controllers
1 Operation and control of VSC based FACTS controllers

1 Basic operation of Line Commutated Converter(LCC) based HVDC links

1 Feature®f voltage source converter based HVDC control

UNITI | INTRODUCTION R

Reactive power control in electrical power transmission lingmd & System compensatietyncompensate
transmission line Shunt and Series compensatiddeed for HYDCTransmissiorr Comparison between A
and DC TransmissionTypes of HVDC transmission System.

UNITII | FACTS CONTROLLERS | 9

Concept of FACTS Compensation of transmission system$ypes of FACTS controllers Static shunt
compensators SVC - Static semes compensators GCSC,TSSC,TCSC, TCPAR Static and dynami
performance improvement with FACTS controllér&pplications.

UNIT 11l ‘ VOLTAGE SOURCE CONVERTER BASED FACTS ‘ 9

Basic operating principles and control approaches of STATCOM, SSSC, UPFIPRDd Applications -
Enhancement in Power transfer capability and transient statilitgvention of voltage instability.

UNITIV | HVDC TRASMISSION | 9

Evolution- Basic concept of HVDC transmissie®peration of Graetz bridgeEffect of delay inFiring Angle
I Effect of commutation overlap Equivalent circuit- Model of operations and control of power flevCC
and CIA mode of operation.

UNITV | HVDC SYSTEM CONTROL [ 9

HVDC system control featuré Control modesi Control schemes an@ontrol comparisonStarting and
stopping of HVDC link- Mechanism of active and reactive power flow contrblarmonics & filters- Faults
and abnormal operation and protectiofopologies of MTDC system.

TOTAL HOURS: 45

TEXT BOOKS
1 Narain G Hingoran , LaszioGyugyl, 6Understandi ng
FIl exi ble AC Transmission Systemob, | EEE [
2 K. R. Padiyar, 6HVDC Power Transmission Sy

2017, 3 Edition,.

REFERENCE BOOKS

1 Mo h an Mat hur , R. , Ra jii Based Hacts Cdrarollens for Eleclrib
Transmission Systems©é, | EEE press and Jg

2 K. R. Padiyar, OFACTS Controllers ao,n Now
International(P) Ltd., Publishers, New Delhi,2018' Edition,.

3 Vijay K. Sood, 0 HV D C iaAppticatibna 6f IStatic Canvettersan How
Sy st e md ;V&lpg New York inc, 2004.

4 A. T.John, OFl exi bl ed ACI Mgtaintsumti is@em onf S¥S¢

1999.




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

COs STATEMENTS RBT
LEVEL
1 Identify the problems in AC transmission systems and understand the ne 2
FACTS and HVDC Transmission
Analyze the basic operation and control of FACTS and its applications 4
Analyze basic operation and control of voltage source converterbased F 4
controllers
4 Demonstrate basic operation and control of Line Commutated H 3
Transmission
5 Explain the VSC based HVDC Transmission control 3

Bl oomds T a x oLevelnRemembBe®; Uhderstan®; Apply-3; Analyze4; Evaluate5; Createt
COURSE ARTICULATION MATRIX
COs POs PSOs
1 2 3 4 5 6 7 8 9 10 11 12 1 2

1 3 3 2 3 1 1 2 3 3
2 3 3 2 2 2 1 2 3 3
3 3 3 2 3 2 1 2 3 3
4 3 3 2 2 2 1 2 3 3
S) 3 3 2 3 2 1 2 3 3
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EE22024 POWER SYSTEM DYNAMICS LTPC
3003

COURSE OBJECTIVES
1 To impart knowledge on mathematical modelling of a synchronous machde&ain
1 To develop the mathematical model for excitation and speed governing systems
1 To enhance the knowledge on transient stability concepts in power systems.
1 To analyze dynamic and voltage stability behavior of power systems

UNITI | SYNCHRONOUS MACHINE MODELLING [ 9

Conceptual importance of power system transient and dynamic stability in the operation ane Basig
eqguations of a synchronous machine: stator circuit equations, stator self, mutual and stator to ro
inductances- dq0 Transformation: flux linkage and voltage equations for stator and rotor

coordinates, electrical power and torque, physical interpretation of dqO transforatatjoivalent circuit
- steady state analysiSynchronous machine negsentation in power system studies.

UNIT Il ‘ MODELLING OF EXCITATION SYSTEM ‘ 9

Excitation system requirements Basic concepts and definitions of exciter and voltage regula
Elements, types, control and protective functions of excitation systélmdelling of excitation syste
components: Modelling of IEEE type 1 excitation systeBaturation function Stabilizing circuit.

UNIT Il ‘ MODELLING OF SPEED GOVERNORS ‘ 9

Function of speed governing systenBlock diagram and state spa@presentation of IEEE mechan
hydraulic and electrical hydraulic governors for hydro and steam turbiBé&sck diagram of govern
with transient droop compensatieModelling of single reheat tandem compounded type steam tuir
Generic speedoveaning system model.

UNIT IV ‘ TRANSIENT STABILITY ANALYSIS ‘ 9

Review of numerical integration methods: Euler and fourth order Rukgata methods Modeling o
multi machine power system with one axis machine modelclusion of excitation system argpee
governing system Power system stabilizeAssumptions made in stability studieBransient stabilit
analysis simulationusing-R met hod of fourth order (Gill 6s

UNIT V ‘ DYNAMIC AND VOLTAGE STABILITY ANALYSIS ‘ 9

System response temall disturbance$ Simplified linear model of synchronous machin&ffect o
excitation on dynamic stability Approximate system representatioSupplementary stabilizing signa
Classification of voltage stability Basic concepts related to voltaggbility: Generator, transmiss
system and load characteristic$-actors affecting voltage stability Voltage collapse Prevention (¢
voltage collapse.

TOTAL PERIODS: 45

TEXT BOOKS

1. R.Ramanujam@ower System Dynamics: Analysis aBimulatior§ Prentice Hall Indial
2009.

2. Prabha KundurgPower System Stability and ContioMcGraw Hill, USA 2006.

REFERENCE BOOKS

1. M.A.Pai and W.SauergPower System Dynamics and StabiljtfPearson Education Asi
India, 2002.

2. P.M. Anderson and A.A.Fouad®ower System Control and StabifityzalgotiaPublications
New Delhi, 2003.




3. J.Machowski, Bialek, Bumby@Power System Dynamics and StalilpJohnWiley and
sons, 202" edition

COURSE OUTCOMES
Upon thesuccessful completion of the course, the students will be able to:
COs STATEMENTS RBT
LEVEL
1 Model the synchronous machines for stability analysis. 4
2 Develop dynamic model of excitation system. 4
3 Model the speed governing systemdaability analysis. 4
4 Analyze stability condition synchronous machine for large disturbances. 4
5 Analyze dynamic and voltage stability conditions of power system. 4
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