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ENGINEERING GRADUATESEMPLOYABILITY ATTRIBUT ES (EGEAS):

Saund Knowledgeand ills of Basic Sciences& Engineering Sciences:
An Engineer shauld be ableto apply the knowledge of mathematics, science, ergineering fundamental s,
and arengneering speciali zation to the solution of complex engineering problems.

Problem Formulation, Analysis & Solving:
An Engireer should be able to identify, formulate, review research literature, and ardyze complex
Engireering problems reaching substantiated comlusions usng principles of mathematics, natura

sciences, and engineering sciences.

Design and Development of a Solution:
An Engineer must be albe to design solutions for complex Engneering problems and design system
components or processes that meet the specified needs with appopriate condderation for the pullic

health and sfety, and the cultural, societal, and ervironmental considerations.

Investigation:
An Engireer shailld use research-based knowledge and research methods including design of
experiments, analysis and interpretation of data, and syrthesis of the information to provide vadid

corclugons.

Modern Tools Usage:
An Engneer shoud be able to create, select, andapply appropriate techniques, resouces, andmodem
engneering andIT tools including prediction andmodeling to complex engineering activitieswith an
undestanding of thelimitations.

The Engineer and the Saiety:
An Engireershaild bealeto apply reasoringinformed by the contextual knowledgeto assess sccietd,
health, safety, legal andcultural issues andthe consequentresponghilitiesrelevant to the professiond
Engireering practice.
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Eff ective Communication Skills:
An Engireer shailld be dle to canmunicate effectively on momplex Engneering activities with the
engneering community andwith scciety atlarge,such as, being able to comprehendandwrite effective

reports anddesign documentation, make effective presentations, andgive andreceive clearinstructions.

Individual and Teamwork:
An Engireershould beableto function effectively asanindividual, andas amemberor leader in diverse

teams, andin multidisciplinary settings.

LifelongLearning:
An Engireer must recognize the need for, andhavethe preperation andakility to engagein independent
andlife-longlearningin the broadest context of techrologica charge.

Environmentand Qustainability:
An Engireer must understand the impact of the professional engineering sdutionsin societd and

emvironmental contexts, and demonstrate theknowledge d, andneed for sustainable development.

Professional Ethics:
An Engineer should be able to apply ethical principles and cenmit to professiona ethics and

responghilitiesand nams of the Emgineering practice.

Project Management and Finance:
An Engireer must demonstrate knowledge and understanding of the erngineering and maragement
principles and apy these to Enginesring work ervironment, asa member and leader in a team, to

manrege projects and in multidiscipli nary environments.




2o SRM

“E%/= UNIVERSITY

DELHI-NCR, SONEPAT

SRM UNIV ERISTY DELHI-NCR, SONEPAT

FACULTY OF ENGINEERING AND TECHNOLOGY

FACULTY OF ENGINE ERING PROGRAM EDUCATIONAL OBJECTIVES
(FEPEOS):

1. Advancementto aprofessona postion byvirtue of their knowledge, skills and attitude.

2. Reoognition for solving engineering problems and developing design soluions that
considcer safety and susinability.

3. Work as suecessful pofessonals in diverseenginesring disciplnes and enterprises.

4. Increasing responsbilities of technicad and maregerial leadership in their
work organizations.

5. Professona development through acommitment to ereer-long learning.

FACULTY OF ENGINE ERING PROGRAM LEARNING OUTCOMES (FEPLOSs):

1. An ability to identify, foromulate,and solvereal timeenginesring & sacio-eanorric probems
by applying principles of engineering, science, mattematics,humanites and saial sciences.

2. Anability to usethe advanced skill enhancementtechniquesand moden engineering todls
as per industry 4.0 Bcessary for engineering practice

3. Anability to apply engineeing designto produce soluionsthatmeet speafied needswith
realistic consicerationsof environmental, ethical, health & safety and susdinability.

4. An ability to adypt andwork with mutidisciginary teams andcommunicate effedively.
Anability to function effedively on ateam whosememlerstogether provideleadership,to
create a collaborative environment, to esblish gals and toexeaute plantasks.

6. An understanding of pofessona andethicd responsibiity.

An ability to aaquire and apply new knowledge using apprapriate learning strategies with
innerquestto learn, unlearn and relearn.
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MAPPING MATRIX OF FACULTY OF ENGINEERING PROGRAM
EDUCATIONAL OBJECTIVESAND FACULTY OF ENGINEERING
PR OGRAM LEARNING OUTCOMES

FACULTY OF ENGINEERING
PROGRAM EDUCATI ONAL

FACULTY OF ENGINEERING PROGRAM
LEARNING OUTCOMES

OBJECTIVES

Advancement to a professonal | 1. An ability to identify, formulak, and solve
posiion by virtueof their knowledge, real time engineering and sacio-emnornic
skills andattitude. problems by applying prirciples of

engineering, science, mathematics, humanies
and saial sciences.

2. An ability to use the advanced skill
enhancement  tehniques and  moden
engineering tods as per industry4.0 necessary
for engineering practice

Reagnition for solving engieaing 2. An ability to use the advanced skill
problems and dveloping design enhancement  tehniques and  moden
soluionsthat consider safety and engineering tods as per industry4.0 necessary
sugainability for engineering practice

3. An ability to apply enginesring design to
produce soluions thatmeet spedfied neeals
with  redistc  considaations of
environmental, ethical, hedth & safety and

sugainability.

w

Work as siccessful pofessonalsin . An ability to applyenginesring designto

diverseengineering disdplines produce soluionsthat meet speified neals
with realisic ~ consicerations of
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environmental, ethical, hedth & safety and
sugainability.

An ability to adapt and work with
multidisciginary teams and communicate
effectively.

Increasing lesponsbilities oftechnical
and maragerial leadership intheir

work organizations;

. An ability to adapt and work with

multidisciginary teams and communicate
effectively.

An ability to function effectively on a team
whosememlerstogetter provideleadership,to
create a collaborative environment, to establsh
goals and toexeaute plantasks.

An understanding of professona and ethicd
responsbility.

Professona development through a

commitment tocareer-long learning.

An understanding of professonal and ethicd
responsbility.

Anability to acquireand apply new knowledge
usingapprapriate leaning strategies with inner

guestto learn, unlearn and relearn.




Jeve SRM

= &¥J= UNIVERSITY

DELHI-NCR, SONEPAT

TABLE 1. MAPPING MATRIX OF FACULTY OF ENGINEERING PROGRAM EDUCATIONAL
OBJECTIVES AND FACULTY OF ENGINEERING PROGRAM LEARNING
OUTCOMES (TABULAR FORMAT)

MAPPING
MATRIX

FEPLO1 FEPLOZ2 FEPLO3 FEPLO4 FEPLOS5 FEPLOG6 FEPLO7

FEPEO1 X X

FEPEO2 X X

FEPEO3 X X

FEPEO4 X X X

FEPEO5 X X
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ELECTRICAL AND ELECTRONICSENGINEERINGDEPARTMENT
ELECTRICAL AND  ELECTRONICS ENGINEERNG GRADUATE EMPLOYABILITY
ATTRIBUTES(EEEGEAS):

The B. Tech progr am aims at providing a strong foundation in theoretical,
practical and desi gn aspects of Electr ical and Electronics Engineering
(EEE). The UG program is embraced by rigor and span to prepare a
practicing engineer for a lifetime of creative work and ongoing technical
learning. The curriculum covers all aspects of electrical and electronics
engineering under the broad categories of power generation, transmission

and distribution, communication and Electrical Machine Drives. The
syllabus comprises of theory and laborat ory courses. The theory course can
be either a professi onal core (major) or professional elective course (minor).
There are various specialized identified domains on emerging areas on
which minor specializations are offered by the department. Each theory
course has a laboratory component, which provides a balanced mix of
qguality teaching of theoretical concepts and experimental verification of the
learnt concepts.

There are exclusive laboratory courses aimed at imparting the design
knowledge of electr onic circuits. The Major Project/Internship  in the eighth
semester and the Minor project work in the seventh semesters are aimed
at providing opportunities to the stud ents, as well as guiding them to design
electrical and electronic circuits or Electrical and Electronics software
products and systems by using theoretic al, practical and design knowledge
learnt so for. The el ective courses are a imed at imparting K nowledge in the
specialized and sta te of the art topics in the broad categor ies mentioned
above. In addition, syllabus covers various Live Projec ts and skill
enhancement courses. Thus the B. Tech program offered by the department
provides an ample opportunity  for the aspiring students to become
Electrical and Electronics Engineer with sufficient knowledge to take up the
Engineering profession. Employability Attributes pertaining to Electrical
and Electronics Engineering Curriculum is as follows:

Sownd Knowledge An Electrica and Electronics Engineering graduate should be able to apply the
and Skills of Basic knowledge of applied basic sdences engineering sciences engineering
Scences & fundamentalsto the solution of complex engineering problems.
Engineering
Scences
Problem An eledrical and eledronics graduate engineer should be able to identify,
formulation, formulate, review reseach literature, and analyze complex Engineering
analysis and problemsreading substantiated conclusions using principles of mathematics,
solving natural sdences and engineering
sdences
Designand An eledrica and eledronics graduate engineer must be able to design
Development of solutions for complex Engineering problems and design system components
Solution or processesthat meet the spedfied needs with appropriate consideration for
the public health and s&fety, and the
cultural, societal, and environmental considerations.
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Investigation

An eledrical and eledronics graduate engineer should use reseach- based
knowledge and reseach methods including design of experiments, analysis
and interpretation of data, and synthesis of

the informationto provide valid conclusions.

Modern Tools
Usage

An eledrical and eledronics graduate engineer should be able to create, seled,
and apply appropriate techniques, resources and

modern engineeringand IT toolsincluding prediction and modeling
to complex engineering activities with an understanding of the

limitations.

The Engineer and

An eledrica and eledronics graduate engineer should be able to apply

the Sockty reaoning informed by the contextual knowledge to assess societal, health,
sdfety, legal and cultural issues and the conseguent
responsibiliti esrelevant to the professonal Engineering pradice.

Effective An eledrica and eledronics graduate engineer should be able to communicate

Communication

effectively on complex Engineering adiviti es with the engineering community
and with society at large, such as, beingable to comprehend and write effective
reports and design documentation, make effective presentations, and give and
recave

clear instructions.

Individual and
Teamwork

An eledrica and eledronics graduate engineer should be able to
function effectiv ely as an individual,and as a member or leader in diverse
teams,and in multidiscipli nary setti ngs.

LifelongLearning

An eledrica and eledronics graduate engineer must recognize the need for,
and have the preparation and ability to engage in independent and life-long
learningin the broadest context of

technological change.

Environment and
Sustainability

An eledrica and electronics graduate engineer must understand the impac of
the profesgonal engineering solutionsin societal and environmental contexts,
and demonstrate the knowledgeof, and

need for sustainable development.

Profesdonal Ethics

An eledrica and eledronics graduate engineer should be able to
apply ethical principlesand commit to profesgonal ethicsand responsibiliti es
and norms of the Engineeringpradice.

Project
Management and
Finance

An eledrica and eledronics graduate engineer must demonstrate knowledge
and understanding of the engineering and management principles and apply
these to Engineering work environment, as amember and leader in ateam,to
manageprojedsandin

multid isdpli nary environments.
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Depart ment of Electric al and Electronics

Engineering

PROGRAMEDUCATIONAL OBJECTIVES(PEOS)

PEOL. To transform electrical and electronics engineering graduates to expert engineers so
that they could comprehend, analyse, design and create novel products and solutions to
problems in the area of Electrical and Electronics that are technically sound, economically
feasible and socially acceptable.

PEO2. To produce competent electrical and Electr onics engineering graduates with adequate
knowledge and skills in the areas of Electrical and Electronics so as to excel in advancedlevel
jobsin modern industry, teaching, higher education and research.

PEO3. To train electrical and electronics engineering graduates to exhibit professionalism,
keep up ethics in their professon and relate engineering issues to address the technical and
social challenges.

PEO4. To develop the ability to organize and present information and towrite and speak
effective English.

PEOS. To imbibe anattitude inthe graduates for life-long Learning process.

PROGRAMLEARNINGOUT COMES(PLOs)

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

PLO2.Probl em Analysis: Identify, formulate, review research literature, and analyze complex
electrical engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engneering
sciences.

PLO3. Design and development of Solutions: Design solutions for complex electrical

engneering problems and design system components or processes that meet the specified
needs with appropriate consideration for the public health and safety, and the cultural,
societal, and ervironmental considerations.

PLO4. Conduct investigations of complex probl ems: Use research-based knowledge and

research methods including design of experiments, analysis
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and inter pretation of data, and synthesis of the information to provide valid conclusions. :W
PLO5. Modern tool usage: Create, select, and apply appropriate techniques, resources,

and modern engineering and IT tools including prediction and modelling to complex electrical
engineering activities with anunderstanding of the limitations.

PLO6. The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultur al issues and the consequent responsibilities
relevant to the professional engineering practice.

PLO7Y. Effective Communication: Communicate effectively on complex engineering activities
with the engineering community and with society at large, such as, being able to comprehend
and write effective reports and design documentation, make dfective presentations, and give
and receive clear instructions.

PLO8. Individual and team work : Function effectively as an individual, and as a member or
leaderin diverse teams, and in multidisciplinary settin gs.

PLO9. Life-long learning: Recognize the need for, and have the preparation and ability to
engage inindependent and life-long learning in the broadest context of technological change.
PLO10. Envir onment and sustainabil ity: Understand the impact of the professional electrical
engineering solutions in societal and environmental contexts, and demonstrate the knowledge
of, and needfor sustainable development.

PLOL11. Professional Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.

PLO12. Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one® own work, asa member and
leaderin ateam, tomanage projects and in multidisciplinary environments.




TABLE 2: MAPPING MATRIX OF PROGRAM EDUCATIONAL
OBJECTIVES (PEOs) AND PROGRAM LEARNING OUTGOMES (PLOs):

Program Learning Qutcomes (PLOs)
Program PLO| PLO| PLO| PLO| PLO| PLO| PLO| PLO| PLO| PLO| PLO | PLO
Educational 1 2 3 4 5 6 7 8 9 10 11 12
Objectives
(PEOS)
PEO1 X X X X X X
PEO2 X X X X X X
PEQC3 X X X X X X
PEO4 X X X X X X
PEOS X X X X X X X X




B. TECH (ELECTRICAL AND ELECTRONICS ENGINEERING)
PROGRAMM E STRUCTURE

Thecurriculum for Bachelor of Technologyin Electricd and Eledronics Engineering is tailor-
made so that the graduate must have a strong foumlaion in the disdpline and in-depth
knowledge of the todls usd to tackle both, conventional and new challenging problems. In
order to ean a B. Tedh. degree in Electricd and Eledronics Engineaing, a studentshould
seaureaminimum of 180 credits inthe courseof their study. Thecredit requirements fortheir
progam of studyare comprised othe following Programme Structure:
BasicApplied Sciences (BAS) andEngineering Science(ES):
The purmpse of Basic Applied Sciences in Engireeing study is to lay a strong
foundation of basic principles of variousdiscigines such as Mathenstics, Physics, and
Chemistry inthe mind of the learners sothat they proee to the rest of their yeas of
study with up to date knowkdge and training of basic engineering skills. The
Engireaing Sciences requirements support multiple objectives: first, the courses
provide a strong founddion in the basic tools and methodologes common to all
enginesring disciplines; seand, al studentsare exposed to the basicsof eat discipine
allowing for cross-disciplinary compeencies; lag, there is a multi-disciginary projed
componentwhere students from different engineering discipgines cometogether ona
design progd, allowingfor pradice in collabaative teamwork.
Professonal Core Courses (PC): The Professonal core courses are aimed at

providing the studentwith a sold foundaion in their chosen field of study as per
Industry 4.0skills and knowledge.

Practical (P):

The labsare well equipped with the latest software to condict practicals as per the
requirement ofthe University Curriculum.
Professonal Electives (PE) 1 Program-Spedfic Spedalization Electives:

TheProfessonal eectives, ontheotherhand, provide thestudentwith an optionto gain
exposure todifferent specializations within the discipline, or an oppatunity to study
oneof thesubfieldsin some depth.

Ability Enhancement Courses (AEC)
Students are required to achieve competency in a Modern Indian Language (MIL) along

with English language with special emphasis on language and communication skill s. The
courses aim to enable the students to acquire and demorstrate core linguistic skills,
including critical reading and academic writing skills. Thefocusis onimparting students
with thenecessary skills to articulate their argumentsto present their thoudhts cleally and
coherently and recognze the importance of languege as a mediator of knowledge and

identity.




Skill Enhancement Courses (SEC) i Technical & Soft Skills: ENG74

o0 Tednical Skills: Under Tedhnical Skills Broad categaiesof training to be
imparted to Engireeing Graduates of various discigines with common
nomerclature. The training is caegaized into three categaies: Elementary,
Intermediate& Advanced keegoing in view theinterdisciplinary approach. (One
Credit Each from 3" semesterto 7" semeser)

o Soft Skills: Under Soft skils training six soft skil courses with defined
nomerclature and course contentcommon to all Engireeing discigines are
introduwced to incutae Group Dyramics, teamwork & leadership traits by
engaging studentsn interadive sessonsthroughRole Play, Group Discussons,
and improve their presentation & communication skills of enginesring
graduates.(OneCredit Coursefrom 3 Semeser to 7" semestr).

Value Added Courses (VAC):

Coursecomponentsrelating to  skils, attitudes, and values required to take
appropriate adions for mitigating the effects of environmental degradation,
climate change, and pollution, effective waste maregement, conservation of
biological diversity, managment of bidogical resources, forest and wildlife
congervation, and sugainable development and living health and wellness seek
to promotean optimal state ophysicd, emational, intellecual, saial, spritual,
and environmental well-being of a persan, the consttutional obligations wih
spedal emphasis on catitutional valuesand fundamendl rights and dutes

Live Projects (LP) & Industrial Visits (V) and Summer Internship

(sh:

Live Projects& Industrial Visits:

W Live Projeds are being introduwced for all Engineering disciginesfrom 3@ semeser
onwards till 6™ Semeser to develop an ability in engineering graduates to apply
skills and knowledgeattainedto solvereal-life comgex problems (One Credit eath
semestr).

W Apart from this, it will be manditory to conduct at least 1 Industral Visit eah
semeser to provide stu@nts a poper industral exposue.

Summer Internship (S):
W Studentswill bemoritored on a periodic basis, both by the Faalty Mentor from the

Industryand the Faaulty in chargefrom thedepartment.The Faalty Mentor fromthe
Industrywill submitthe Mid-Term and End-Term Evaluation report. However, the
faculty in charge fromthe department will takeperiodic presentationsto keep a check

on the pogress of he student.




W Studentsare provided with theinternshp/related documentwhich helps them
to prepare a report. In addition to this, it provides detail to studens about
internship/progd evaluation paametrs.

Multi disciplinary (Humaniti es and Social Sciences Courses) Courses (MDC)

The open elective subject courses providethe stulent with widelatitudeto pursue
their interests, be itin humaniies, maregementarts, or their own chosen field of

studyto have a multidisciginary approach.
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TABLE 3: PROGRAM STRUCTURE FOR BACHELOR OF
TECHNOLO GY (ELECTRICAL AND ELECTRONICS ENGINEERING)

DEGREE COURSE
SL. No. Course Category ngéze Number of
Courses
1 Basic Applied Sciences BAS 7
2 Engireaing Sciences ES 9
3 Professonal Core PC 15
4 Professona Eledives -Program-Spedfic
Spedalized Elective Courss PE 11
Ability Enh tC
5 ility Enharcement Courses AEC 4
6 Skill Enhancementcourses (Technicd
and Soft skills) SEC 10
7 Value Added Cairses
VAC 3
8 Practicd / Workshop PIW 10
9 Live Projed & Industral Visit and
Summer Internship LP/SI 8
10 Multidisciplinary (Humanites and Social
Sciences Courses) Couses MDC 3

TOTAL NUMBER OF COURSES 80
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TABLE 4: PROGRAM CREDIT STRUCTURE SEMESTERWISE FOR BACHELOR OF TECHNOLO GY (ELECTRICAL&

?\ILO' Course Credits Per Smester Total
CourseCategay . % AGE
oLl I mo v [ v | v | v | v [Credits

1 . . .

Basic Applied Siences BAS 9 9 4 - - - - - 22 12
2 L .

Engireering Siences ES 8 9 - - - - - - 17 10
3 | Prdfessiond Core PC - : 12 |12 |9 6 6 - 45 o5
4 Prafessiona Electives-Program Specific ) i -

Spedalized Elective Gourses PE 3 3 9 9 9 33 18
5 Ability EnharcementCourses AEC 5 5 ) i i i i - 7 .
6 Skill Enfencement courses(Tecicaland | o~ ) i > > > > > - 10

Softskills) 5
7 Value Added Courses VAC > > > i ) ) ) - 6 ;
8 Practical / Workshop P/W - - 2 3 2 2 1 ) 10 5
9 Live Project & Industrial Visit and LE/S| ) i ) 1 |2 1 6 12 29

Summer Internship 12
10 | Multidisciplinary ~ (Humanites  ano i i i i i

Social Sciences Courses) Courses MDC 3|3 3 9 5

TOTAL 24 22 25 24 |27 23 24 12 181 100




Seneste -l|

Hours per week
SL.No Code Catedry | courseName Totd Credts
L T P | Hours
Theay
1 (BAS) | Engireering 3 1 0 4 4
24AS301 Mathematics-I1|
Electrical
2 23EE0203 (PC) Machines-| 3 0 0 3 3
3 23EE0205 (PC) Electromagnetic 3 0 0 3 3
Theay
4 23EE0207 (PC) Digital System Design 3 0 0 3 3
5  |24EEPEXX| (PB) |prdessond Elective-1| 3 0 0] 3 3
Network Analysis 3 0 0 3 3
6 23EE0209 (PC) and Syithesis
Total Credits (Theay) 18 1 0 19 19
Practical
Electrica
7 |23EE0253 (P) Machines 0 0 2 2 1
Labaatory-I
8 |23EE0257 (P) Digital System Design 0 0 2 2 1
Lab
o |23VAC103| (VAc) | >POts Yoga& 1 o | 2| 3| 2
Fitness
Total Credits (Practical) 1 0 6 7 4
Skill Enhancement
Data Structure and
10 24CS0201A (SEC) | AlgorithmsusngCor 0 0 2 2 1
/24CS0201 C++/Indwstry
B/24CS020 Auton’iation Level-I/
Digita
1cl 341%802 Marketing/Funcamenta
Isof CAD for
Engireers
Effective
11 2353351 (SEQ) | Commurication 0 0 2 2 1
Skills
Total Credits (Skill Enharcement) 0 0 4 4 2
Total Credits (Theay + Practical + Skill Enhancement) 19 1 10 30 25

[L= Lecture, T = Tutorials, P = Practical & SC = Credits]




Senester -1V
Category H
SL.No | Code Course ours per week Credts
L| 1| p| [Tod
Hours
Theay
(MDC) Multidisciplinary
1 24MDC401 Elective-l 3 0 0 3 3
2 23EEPEO9 (PC) Programming 3 o O 3 3
using
Electrica
3 23EE0201 (PC) Machines 3 0 0 3 3
Control
4 23EE0206 (PC) Engiresring 3 0 0 3 3
5 23EE0208 | (PC) | Lnexintegrated | 5 ) o) g 3 3
Circuits
Prdfessiond
PE
6 24EEPEXX (PE) Elective - Il 3 0 0 3 3
Total Credits (Theay) 18 0 0|18 18
Practical
Electrica
7 23EE0254 P) Machines 0 0 2 2 1
Labaatory Il
Electrica
8 23EE0256 (P) Measurement 0 0 2 2 1
& Control
9 23EEO258 | (p) | Snearintegated |4 1 g1 2 1
Ccyts tatoratory
10 23EE0260 | (LP/SI) Project-l & 0 0 1 1 1
Total Credits (Practical) 0 0 7 7 4
Skill Enhencement
1 235152 (SEQ) | Teanwork& o| ol 2 2 1
1 Interpersonal Skills
24CS0202A Introduction to
1 /24CS0202 (SEC) SPSS 0 0 2 2 1
2 B/24CS020 Tool/Desgn
2C Thinking ard
Augmented
Virtual
Reality/Programm
ing Using Rython
for Engireers
Total Credits (Skill Enharcement) 0 0 4 4 2
Total Credits (Theay + Practica + Skill Enhencement) | 18 0 11 | 29 24

#Tobecarried out after 3'9 Semester during semester break. Evaluation to be carr ied out
in 4" Semester.




Senester1 VI

Hoursper week .
Code | Category Course Name trsperw Credit
SL.No Total
- ! # Hours
Theory
Multidisciplinary
1 |2ampcsxx | (MDC) | "5 ivel 3]0 0 3 3
2 (PC) Madine Leaning using 310 0 3 3
24EEXXX Python
3 | 23EE0305 (PC) Power Electronics 310 0 3 3
Generation,
4 | 24EE0307 (PC) | Transmissonand 310 0 3 3
Distribution
2 AEEPEXX (PE) Professonal Eledive - llI 0 0
*24EEPEXX (PE) Professona Eledive - IV 0 0
7 |*24EEPEXX (PE) Professona Eledive-V 0 0
Total Credits (Theory) 21| 0 0 21 21
Pradical
8 | 23EE0355 (P) Power Electronics Lab 2 2 1
Electrical Simulation
9 .
23ER0357/ (P) and Programming Lab- 2 2 1
23EE0363 [I/ Computer Aided
Manufacturing (CNC)
Labaatory
23EE0359 Live Project Il &
10 (LP/S) Indugria Training 010 1 1 1
#Industrial
11 23EE0361 (LP/SI) Training-| 0 0 1 0 1
Total Credits (Practical) 0| O 6 5 4
Skill Enhancement
12 | 235%53 | (SEC) | gororaron 0o 2| 2 1
24CS030B/ Big Data Andytics,
13 |24CS030L/| (SEC) | Toolsand 0|0 2 2 1
24CS0301D TechnquesMachine
Learning using
Pythavinduwstry
Automation Level-
Total Credits (Skill Enhancement) 0| 0 4 4 2
Total Credits (Theory + Pradical + Skill
Enhancement) 21| 0 10 30 27

[L= Lecture, T = Tutorials, P = Practical & <C = Creditg]

*T he XX part of the coursecode will depend upon the elective chosen by the gudent
#To be carr ied out after 4" semester during semester break. Evaluation to becarr ied

out in 5" Semester.




Senester1 VI

Hoursper week
SL.No Code | Category Cou Credits
Total
rse L T P Hours
Theory
24MDC6X
1 X (MDC | Multidisciplinary 3 0 0 3 3
) Elective- Il
2 24EE0306 (PC) Power System Analysis 3 0 0 3 3
3 23EE0308 (PC) Microprocessor and 3 0 0 3 3
Microcontroller
4 X24EEPEX (PE) Profesdonal Eledive- VI 3 ol o 3 3
" - -
5 X24EEPEX (PE) Professonal Eledive-VII 3 0 0 3 3
6 :(24EEPEX (PE) Professonal Eledive- 3 0 0 3 3
/111
Total Credits (Theory) 18 0 0 18 18
Pradic
7 |23EE0356 | (P) | LEBgkoKemAnaySs | o | ol ol 1
8 |23EE0358 | (P Microprocessor o| o 2 2 1
Microcontroller
23EE0360 #Live Project
9 (LPSEL e Industrial 0 o 1 1 1
Total Credits (Pradical) 0 0 5 5 3
Skill Enhancement
1 | 23s%54 | (SEC) | HYofessondl Sills o | o 2 2 1
24CS0302A Artificia Intelligence
1 |j2acs0308 | (5FC) | andmachine 0| 0 2 2 1
1 | j24cs030z Learning/MATLAB
/24CS0302 for Enginees/
D Structural Analysis
using FEM - based
Toolsg/Data Analytics
Total Credits (Skill Enhancement) 0 0 4 4 2
Total Credits (Theory + Pradical + Skill Enhancement) 18 0 9 27 23

[L= Lecture, T = Tutorials, P = Practical & <C = Credits]

*T he XX part of the coursecode will depend upon the eective chosen by the gudent
#Tobe carried out after 5" semester during ssmester break. Evaluation to becarried

out in 6! Semest




Semester i VII

H .
SL.No Code Category Course oursper week Credits
Hours
Theory
1 24EE0407 | (PE) 'Tr;fesgona' Eleaive | 3 | ¢ 0 3 3
2 24EE0409 | (PE) P)r(o‘cesgona' Eledive | 3 | o | o 3 3
3 | *24EEPEXX | (PE) 'jr(‘l’f&‘éona' Bledive | 3 | o | o 3 3
Drives and Cantrol
Power System
5 24EE0411 (PC) Praection 3 0 0 3 3
Tota Credits (Theory) 15| 0 0 15 15
Pradical
Electric Drivesand
6 23EE0455 (P) Renewable 0 0 2 2 1
Energy
Laboratory
7 23EE0457 | (LP/Sl) | ** Minor Project 0 0| 84)*| 4 4
Live Project-IV &
23EE0459 LP/SI A 0 0 1 1 1
8 ( ) Industrial Visits
9 23EE0461 | (LP/S) | #Andustrial o] o 1 1 1
Trainin g-lI
Total Credits (Practical) 0 0 8 8 7
Skill Enhancement
10 |23AR755 (SEC) | Aptitudeand ol o] 2 2 1
Reasoning
11 [4cSo4oDi24c| (sEc) | Es®ntias of ol of 2 2 1
S0401B Blockchain and
loT/PLC
Programming
Total Credits (Skill Enhancement) 0 0 4 4 2
Total Credits (Theory + Pradical + Skill Enhancement) 15 0 12 27 24

[L= Lecture, T = Tutorials, P = Practical & SC = Credits]
*T he XX parts ofthe cour secode will depend upon the eective chosen by the gudent.
**To bemonitored at the I nstitute L evel. Teaching Load for ERP

#To be carr ied aut after 6!" semester during smester break. Evaluation to becarr ied
out in 7™ Semester




Saneser 1 VI

Hoursper week
SL.No Code Category Course Tom Credits
T P Hours
Pradical
*Major Projed
1 23EE0430| (LP/S) (Industiia 0 24 | 24(6) ** 12
Internship)
Total Credits (Practical) 0 24 | 24(6) ** 12

* To Be Monitoredat Thelngitute Level
** Teaching Load




SKILL ENHANCEMENT COURSES (SEC)
Categay Course Code Course Name
Technical Training
Data Structure and Algorithms
24CS0201A/24CS02( 4 ng C or C++/Indusry
SEC | 1B/24CS020L/24CS| A ytomation Level-1/ Digital
0201D Marketing/Fundamental's of CAD
for Engineers
Introduction to SPSS
24CS0202\/24CS020To0l/Desgn  Thinking and
SEC 2B/24CS0202C  |Augmented Virtual
Reality/Programming Using
Pythonfor Engineers
Wearable Technology/Big Data
24CS0301A/24CS03(0 Andytics, Tools and
gec | 1B/24CS030LI/24CS TechriquesMachine  Learning
0301D/24CS0301E using Rytho/Indusry
Automation Level-Il/RCC
Structure Drawing Training
Artificial Intelligence andMachine
24CS0302\/24CS03() earning/MATLAB for
SEC |2B/24CS030Z/24CS|Engineas/ Structural Analysis
0302D using FEM-based Tools/Data
Analytics Tools
Building information
24CS0401A/24CS040 ; -
modeing/PLC Programming/
SEC |1B/24CS040L/24CS|Epca for Embedted
0401D Sydems/Essentials of Blockchain
andloT
Soft Skill
SEC 235351 Effective Communication Skills
SEC 23552 Teanwork & _ Interpersanal
Skills
SEC 23S3H53 PresentationSkills
SEC 23554 Professona Skills
SEC 23AR755 Aptitude& Reasoning
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ABILITY ENHANCEMENT COURSES (AEC)

Total: 7- (3*2) +1 Credits
University Pool
Common to all UG Programs
Code Categary | Course L |[T|P|C
24HS10124HS201 (AEC) | Communicative English// 5 3
24HS15124HS251 Communicetive EnglishLab
24 HIN101-1/24FLGR- AEC -
|/24EL ER-| ( ) Hindi/ German/French (Phase-I) 2 002
24 HIN201-11/24FLGR- (AEC)
I1/24FLFR-II Hindi/ German/French (Phase-l) 2 (0|02

VALUE ADDED COURSES (VAC)

Total: 6 (2¢3) Credits

Code Categary | Course

23ESEB10124ESEB201| (VAC) Environment Bioengireering

23VAC101/BVAC201 | (VAC) Environment Protedion and

RN NN
olo| o |o|+
No| o |o|lTo
NN N N[O

Sustairable Development
23VAC102/B83VAC202 | (VAC) Indian Constution and Polity
23VAC103 (VAC) Sports, Yogaand Fitness
Note:

1. All Courssare compusoryfor thestudents.

2. Students would bencouraged to optNCC/NSS
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MULTI-DISCIPLINARY COURSES (MDC)

v
v

W,

BREH

Total: 9 (3*3) Credits

Code Categay Course LIT|P|C
23MDC1?]/24M Satistical Methods/Co mputer-Based Numerical
DC101A/24MD and Statistical Technique/ Probability and
C101B/24MDC1 Random P /B istics/N cal 3/0/0/|3
01C/24MD G101 andom Process/ Biostatistics/Num erica
D Methods
23MDC102 (MDC-l) | Environmental Geaosciences &Disaster 3lolols
Management
23MDC301 IPRin Business 3/0/0(3
23MDC302 Library Information Sciences& Media Literacy [3]0| 0] 3
23MDC401 Management Process& Organizational slolols
Behaviour
23MDC103 Photonics 3/0/10|3
23MDC104 Chemistry & Society 3/0(0]|3
23MDC303 Psychology and Emotional Intelligence 31003
23MDC304 (MDC-Il) | Indian Economy 3(0(0|3
23MDC402 Creating an Entrepreneurial Mind 30|03
24MDC
106A/24MDC Numerical Methodsin BME/Discrete Mathematics 3(0(0|3
106B
23MDC105 Life Sciences& Public Health 30|03
23MDC305 Electoral Literacy in India 3/0{0]|3
23MDC403 (MDC-II) | personal Financial Planning 3/0/0]3
23MDC404 Interior Design 310/0]3
24MDC107 Probability & Statistics 3/0]03
Note

1. Thesecouseswill beof introductory level andshall have 3credits.

2. Stucent will notbeall owedto chooseor repeatthe courses already gane through in dassXIl|

and pesent in Program core andspeciali zation.

3. Student will haveoptionto chose any 3out of the pool.

*Courseshall be based on applications,tools and ¢dniques.
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Department Elective Coursesof Specialization in Major Degree
of Electrical and Electronics Engineering Department
Professional Elective Courses

1. Specalization in Eledrical andEledronicsEngineering

e

Professional Elective-|
SL.No Code Category | Course L |T |P |C
1 23EEPESS (PE) Electical & Electonics, Measurements 3 1o lo |3
and Instrumentation
2 23EEPES6 (PE) Electron Devicesard Circuits 3 |0 |0 |3
3 23EEPELO (PE) Mechatronics 3 |0 |0 |3
4 23EEPB4 (PE) Compuer-ajded design and 3 1o lo |3
Manufacturing
Professional Elective-l
1 23EEPEGS (PE) Renewalde Energy Sources 3 (0|0 |3
2 23EEPHI2 (PE) Modern Optimization Techniques 3 (0|0 |3
3 23EEPE4 (PE) Wind and Solar Energy Systems 3 (0|0 |3
4 23EEPE2 (PE) Instrumentation System 3 (0 |0 |3
5 23EEPE6 (PE) Solar Phatovaltaic System 3 (0 |0 |3
Professional Elective-lll
1 23EEPELS (PE) Desgn of Elecrical Machines 3 (0|0 |3
2 23EEPEL6 (PE) Special Electical Machines 3 (0|0 |3
3 23EEPEL7 (PE) Electical Sdety and Sdety 3 (0|0 |3
Management
Professional Elective-1V
1 23EEPES2 (PE) Digital Commurication 3 (0|0 |3
2 23EEPEL9 (PE) Commurication Systems 3 (0|0 |3
3 23EEPE7 (PE) Discre;e Transform and Signal 3 3
Processng
4 23EEPB1 (PE) Distributed System Planning and 3 3
Automation
5 23EEPE39 (PE) Energy Management and Audit 3 |10 |0 |3
Professional Elective-V
1 23EEPEA4 (PE) Mobile Commurication 3 |0 |0 |3
2 23EEPE0 (PE) Wireless Commurication Systems 3 |0 |0 |3
3 23EEPES9 (PE) Modern Control Systems 3 |10 |0 |3
4 23EEPES8 (PE) Embedded Systems Design 3 |0 |0 |3
5 23EEPE33 (PE) Power Quality 3 |10 |0 |3
6 23EEPH3 (PE) Soft Computing 3 |10 |0 |3
Professional Elective-VI
1 23EEPHI6 (PE) Smat Grid Technologies& 10T 3 |0 |0 |3
2 23EEPRY (PE) Substation Design 3 |0 |0 |3
3 23EEPH8 (PE) PLC,DCSand SCADA 3 |0 |0 |3
4 23EEPHE1 (PE) Dataacquisition and Telemetry 3 10 |0 |3
5 23EEPE22 (PE) Power ConverterAnalysisandDesgn |3 |0 |0 |3
Professional Elective-VII
1 23EEPES3 (PE) Optical Fiber Commurication 3 |0 |0 |3
2 23EEPBY (PE) Design of Hydro Power Statin 3 |0 |0 |3
3 23EEPED3 (PE) Sensorsand Transducers 3 10 |0 |3
4 23EEPHEL1 (PE) Advanced Topicsin Electical 3 (0 |0 |3
Insulation
5 23EEPBE34 (PE) Power System Optimization 3 |0 |0 |3
Professional Elective-VI 11
1 23EEPESS (PE) DataCommurication Networks 3 |0 |0 |3
2 23EEPR29 (PE) Micro Grid 3 |0 |0 |3
3 23EEPELS (PE) Electical SystemsDesign for Building |3 |0 [0 | 3
4 23EEPE38 (PE) Hybrid Electic Vehicles 3 |0 |0 |3
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Professional Elective-1X
1 23EEPES6 (PE) WirelessCommurication 3 |0 |0 |3
2 23EEPE30 (PE) Power System Deregulation 3 |0 |0 |3
3 23EEPR1 (PE) Switched Mode Power Conversion 3 |0 |0 |3
4 23EEPEG3 (PE) Biomedical Engineering 3 |0 |0 |3
5 23EEPESO Real-Time Control of Power Systems
(PE) and Energy Management > 3 10103
6 23EEPHI8 (PE) Infrastiucture For Smat Cities 3 |0 |0 |3
Professional Elective-X
1 23EEPES7 (PE) Satellite Commurication 3 |0 |0 |3
2 23EEPE4 (PE) Eleclr.icall Power Utilization and 3 (0|0 (3
[Hlumination
3 23EEPBE32 (PE) High Voltage Engineering 3 10 |0 |3
4 23EEPE35 (PE) Energy Starage Techndogy 3 |0 |0 |3
5 23EEPHI5 (PE) Cyber Searity 3 |0 |0 |3
6 23EEPHIO (PE) Power Systemoperation and Control 3 |0 |0 |3
Professional Elective-XI
1 23EEPE9 (PE) Radar and Imaging systems 3 |0 |0 |3
2 23EEPEL2 (PE) Rea(_:tive Power control & FACT 3 |0 |0 |3
Devices
3 23EEPE25 (PE) Power SystemHarmonics 3 [0 |0 |3
4 23EEPES0 (PE) Virtual Instrumentation 3 [0 |0 |3
5 23EEPHI7 (PE) Distributed Generation and Microgrids |3 |0 |0 |3

Note: *** The departmentcan adopt professional elective mursesfrom 2023-24 academic regulation of
Electrical & Electronics Engineering program.

2. Minor Specialization in Data Saence &Artificial Intelligence

Sem CourseCode Course Category L T P C
Professional Elective-|
3 2AEEPEXX Compuer Architedure & Organizaion PE 3 1 0 4
Professibnal Elective-ll
4 24EEPEXX Theory of Computation PE 3 1 0 4
Professional Elective-lll
4 24EEPEXX ﬁlr;aol)r/i?'ﬁ rﬁgd Design of PE 3 0 0 3
Professional Elective-lll
5 24EEPEXX Compler Design PE 3 1 0 4
Professnal Elective-1V -V
5 24EEPEXX Compuer Networks PE 3 1 0 4
5 24EEPEXX MachineLearnng Using R PE 3 0 0 3
Professional Elective-VI
5 24EEPEXX Software Engineering PE 3 0 0 3
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Professional Elective- VII-VIII
6 2AEEPEXX Neural Networks & Fuzzy Logic PE 1 0 4
6 2 AEEPEXX Businessintelligence PE 1 0 4
6 24EEPEXX Cyber Seaurity PE 1 0 4
6 NASSCOM Assciate AnalyticsT |l
24EEPEXX Y PE 1 o |4
6 24EEPEXX Software Project Management PE 3 1 0 4
6 SAEEPEXX ObjectOrientedAnalysis & Design PE 5 1 0 4
6 24EEPEXX Design Thinking PE 3 1 0 4
6 24EEPEXX Distributed Operaing System PE 3 1 0 4
6 24EEPEXX Grid Compuing PE 3 1 0 4
6 24EEPEXX Internetof Things PE 3 1 0 4
Professional Elective-1X-XI
DataWarehouwsing & DataMinin
- 24EEPEXX 9 g PE 1 o 4
7 2 AEEPEXX :\IIIASSCOM Asgciate Analytics pE L 0 4
7 2AEEPEXX Network Seairity & Cryptography PE 1 0 4
7 24EEPEXX Software Testing PE 3 1 |0 4
7 24EEPEXX OpenSource Software PE 3 1 0 4
7 2 AEEPEXX Wireless Adhoc and Sensor Network PE 3 1 0 4
/ 24EEPEXX Advanced Java Programming PE 3 1 |o 4
7 24EEPEXX Mobile Comptting PE 3 1 0 4
3. Specalization in Eledric Vehicles
Professional Elective-|
SL. No Code Category | Course L [T [P |C
1 23EEPESS (PE) Elecrical & Electonics, Measurements 310 lo0 |3
and Instrumentation
2 23EEPES6 (PE) Electon Devicesand Circuits 3 |10 |0 |3
3 23EEPELO (PE) Mechatronics 3 /0 ]0 |3
4 23EEPES4 (PE) Compuer-aided design and
. 3 |/0 |0 |3
Manufacturing
Professional Elective-l
1 23EEPESS (PE) Renewahle Energy Sources 3 |0 |0 |3
2 23EEPHI2 (PE) Modern Optimization Techniques 3 |0 |0 |3
3 23EEPH4 (PE) Wind and Solar Energy Systems 3 |0 |0 |3
4 23EEPHE2 (PE) Instrumentation System 3 |0 |0 |3
5 23EEPH6 (PE) Solar Phaotovoltaic System 3 |0 |0 |3
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Professional Elective-ll
1 23EEPELS (PE) Desin of Electrical Machines 3 |0 |0 |3
2 23EEPEL6 (PE) Special Electical Machines 3 |0 |0 |3
3 23EEPEL7 (PE) Electical Sdety and Sdety 3 |0 |0 |3
Management
Professional Elective-1V
1 23EEPES2 (PE) Digital Commurication 3 |0 |0 |3
2 23EEPEL9 (PE) Commurication Systems 3 |0 |0 |3
3 23EEPE7 (PE) Discrete Transform and Signal 3 |o 3
Processng
4 23EEPBKL (PE) Distributed System Planning and 3 lo 3
Automation
5 23EEPE39 (PE) Energy Management and Audit 3 |10 |0 |3
Professional Elective-V
1 23EEPE4 (PE) Mobile Commurication 3 [0 ]0 |3
2 23EEPE0 (PE) Wireless Commurication Systems 3 [0 ]0 |3
3 23EEPE9 (PE) Modern Control Systems 3 |10 |0 |3
4 23EEPES8 (PE) Embedded Systems Desgn 3 [0 ]0 |3
5 23EEPE33 (PE) Power Quality 3 [0 ]0 |3
6 23EEPHI3 (PE) Soft Compuing 3 10 |0 |3
Professional Elective-VI
1 24EEPEXX (PE) Electic & Hybrid Vehicles 3 [0 ]0 |3
2 23EEPH1 (PE) Dataacquisition and Telemetry 3 10 |0 |3
3 23EEPE22 (PE) Power ConverterAnalysisandDesgn |3 |0 |0 |3
Professional Elective-VII
1 24EEPEXX (PE) Energy  Storage  System  and 3 |o 3
Maragement System
2 23EEPH3 (PE) Sensors and Transducers 3 |10 |0 |3
Professional Elective-VI 11
1 24EEPEXX (PE) Electric Drives and Controls for 3 lo 3
Electic Vehicles
2 23EEPE38 (PE) Hybrid Electic Vehicles 3 [0 ]0 |3
Professional Elective-1X
1 24EEPEXX (PE) Electro-Chemistry of Fuel Cells 3 |0 3
2 23EEPESOQ (PE) Real-Time Control of Power Systems 3 |o 3
and Energy Management
3 23EEPHI8 (PE) Infrastiucture For Smat Cities 3 |0 3
Professional Elective-X
1 24EEPEXX (PE) Modeling and Simulation of EHV 3 10 |0 |3
2 23EEPE35 (PE) Energy Starage Techndogy 3 10 |0 |3
3 23EEPHI5 (PE) Cyber Searity 3 [0 ]|]0 |3
Professional Elective-XI
1 24EEPEXX (PE) Tesmg anq Certifi cation of Electic 3 1o lo |3
Hybrid Vehicles

4. Specalization in Hybrid Electric Vehicleand Energy Management

SL.N Code Categay Course L T PC
0
1 23EEPE38 (PE) Hybrid Electric Vehcles 3 0 03
2 23EEPE35 (PE) Enegy StorageTechnol ogy 3 0 03
3 23EEPE49 (PE) Electric Vehicle Machines and Drives. 3 0 03
4 23EEPE26 (PE) Vehcular Pover Systems 3 0 03
5 23EEPE18  (PE)  Electrical Systems Design for Building 3 0 03
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6 23EEPE21 (PE) SwitchedMode Paver Conversion
7 23EEPE39 (PE) Enegy Management and Audit
8 23EEPEG4 (PE) Computer AidedDesign and Manufacturing
9 23EEPEL17 (PE) Electrical Safety andSéetety Management
10 23EEPEQS (PE) PythonProgramming
11 23EEPE42 (PE) Modern Optimization Techniques
12 23EEPEA48 (PE) Eneagy Management for Smart cities
13 23EEPESO (PE) Real-Time Cantrol of Power Systems and alo o
| ‘ Enegy Management
14 2FEFEPEGS (PE) Electronic Measuremerts and Ingrumertation 3 0 O
15 2FEEPEG6 (PE) Electron Device s andCircuits 3 0 0 |
16 2EEPEG7 (PE) Discrete Trandorm and Signal Processing 3 0 0 |
17 2FEPEGO (PE) Virtual Instrumertation 3 0 0 |
5. Specialization in Renewale & Sustainable Energy Eno iIneering
SL.No Code Category | Course L P|C
1 23EEPEO6| (PE) Solar Photovdtaic System 3/0|0 |3
2 23EEPEQ7| (PE) Design ofHydro Power Station 3/0(0 |3
3 23EEPEO4| (PE) Wind and Star Energy Systems 3/0|0 |3
4 23EEPE35| (PE) Energy Stoege Technology 3/0|0 |3
5 23EEPE36| (PE) Power Electronics for Renewable 3/0(0 |3
Energy Systems
6 23EEPE42| (PE) Modern Optimization Techniques 3/0|0 |3
7 23EEPES0| (PE) Red-Time Corirol of Power Sydems
and Erergy Management 310103
8 23EEPEO5| (PE) Solar Energy systemand Maintenance |3 |0 |0 | 3
9 2EEPEG8 (PE) Renewable Energy Sources 3/0|0 |3
10 23EEPEA48| (PE) Python Programming 3/0(0 |3
11 23EEPES0| (PE) Programming with JAVA 3(0(0 |3
12 23EEPE47| (PE) Distributed Generation and
Microgrids 310103
13 23EEPEZ28| (PE) Smat Grid
14 23EEPE49| (PE) Eledric Vehicle Machines and Drives.
15 2FEEPEGS (PE) Electronic Measuremerts and 3|/0(0 |3
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Ingrumentation
16 2EEPE66 (PE) Eledron Devices and Crcuits 3
17 2EEPE67 (PE) Discrete Transfam and  Signal
Processng 3
18 2EEPEGO (PE) Virtua Instrumendtion 3

6. Specialization in 10T based Industrial Automation & Smart
Grid

SL.No Code Categary | Course L|T|P|C
1 23EEPE44 (PE) Introduction toRoboics & Industrd
Automation 310193
2 23EEPE46 (PE) Smart Grid Tedhnologes & 10T 3/{0|0]|3
3 23EEPE48 (PE) Energy Managementfor Smart cities 3/0(0]3
4 23EEPE10 (PE) Meadhatronics 3/0|0|3
5 23EEPE18 (PE) Eledricd Systems [@sign for Building 3/{0|0]|3
6 23EEPES5]1] (PE) Distributed SystemPlanning andAutomation |3 |0 |0 | 3
7 23EEPE42 (PE) Modern Optimization Techniques 3/0(0]3
8 23EEPE43 (PE) Python Programming 3/{0|0|3
9 23EEPE45 (PE) Programming with JAVA 310|013
10 | 23EEPE47 (PE) Industral Power Sygem 3/0|0]3
11 | 23EEPE33 (PE) | Power Quality 3/0/0]3
12 | 23EEPE29 (PE) | Micro Grid 3/0/0]3
13 | 23EEPE50 (PE) Red-Time Cortrol of Power Sygems and
Energy Management 3101013
14 | 2EEPE65| (PE) Electronic Measuremerts and Insrumertation 3(0(0|3
15 | 2EEPE66 (PE) Eledron Devices andCircuits |3 |0 (0|3
16 | 2EEPE67 (PE) Discrete Transfaom and Signal Processng 3(0(0]|3
17 | 2EEPE®0 (PE) Virtua Instrumenrdtion 3/0(0]3

List of Professional Eledives offered under academic regulation 2023
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SL.No Code Categry | Course L|T|P|C
1 23EEPEO1 (PE) Dataacqusition andTelemetry 3]/0(0 |3
2 23EEPEQ2 (PE) | ndrumenation System 3]/0(0 |3
3 23EEPEO3 (PE) Sensorsand Trangluog's 3]0|0]3
4 23EEPEO4 (PE) Wind andSdar Energy Sysems 3]1]0|0]3
5 23EEPEOS (PE) Python Programming 3]0|0]3
6 23EEPEO6 (PE) Sdar Phatovdtaic System 30|03
7 23EEPEOQY (PE) Despn of Hydro Power Station 3]1]0]0]3
8 23EEPEO8 (PE) PL C,DCSandSCADA 30|03
9 23EEPE09 (PE) Programming with Java 3]0|0]3
10 23EEPE10 (PE) Meckhatronics 3]/0(0 |3
11 23EEPE11 (PE) AdvancedTopics inEledrical 3/0(0 |3

I nsulation
12 23EEPE12 (PE) ReactivePower contra & FACT 3(0|0 |3
Devies
13 23EEPE13 (PE) Micro Eledro Mechanical Systems 3]1]0]0]3
14 23EEPE14 (PE) Eledrical Power Utili zation and 3]1]0|0]3
[ llumination
15 23EEPE15 (PE) Despn of Electrical Machines 3]/0(0 |3
16 23EEPE16 (PE) Specdl Eledrical Machines 3]/0(0 |3
17 23EEPE17 (PE) Eledrical Safety andSafety 3/0(0 |3
Managenent
18 23EEPE18 (PE) Eledrical SystemsDesgn for Building |3 |0 |0 | 3
19 23EEPE19 (PE) Communication Sysems 3]1]0]0]3
20 23EEPE20 (PE) Wir dess Communication Sydems 3]1]0]0]3
21 23EEPE?21 (PE) Switched Mde Power Conversion 3[0(0 |3
22 23EEPE22 (PE) Power Converter Analysisand Desgn 3]/0(0 |3
23 23EEPE23 (PE) AdvancedContrad Theory 3]/0(0 |3
24 23EEPE24 (PE) Airaraft El ectronic Systems 3/(/0]0 3
25 23EEPE25 (PE) Power System Harmonics 3[([0]0 |3
26 23EEPE26 (PE) Vehicular Pover Sysems 3]1]0]0]3
27 23EEPE27 (PE) I ndustrial Power System 3/0]0 |3
28 23EEPE28 (PE) Smart Grid 3/0]0 |3
29 23EEPE?29 (PE) Micro Grid 3/0]0 |3
30 23EEPE30 (PE) Power System Deregul ation 3]/0(0 |3
31 23EEPE31 (PE) Modern Pover System Analysis 3[([0]0 |3
32 23EEPE32 (PE) High VdtageEngdneering 3]/0(0 |3
33 23EEPE33 (PE) Power Quality 3[([0]0 |3
34 23EEPE34 (PE) Power System Optimi zation 3]/0(0 |3
35 23EEPE35 (PE) Energy SiorageT echnology 3]0]0]3
36 23EEPE36 (PE) Power El ectronicsfor Renewable 310|013
Energy Systams
37 23EEPE37 (PE) Subgation Desgn 3]0]0]3
38 23EEPE38 (PE) Hybrid Eledric Vehides 3]0]0]3
39 23EEPE39 (PE) Energy Managenent and Audit 3]/0(0 |3
40 23EEPE40 (PE) Power System operation andContrad 3]/0(0 |3
41 23AS701 (PE) Operation Resexrch 3]0(0 |3
42 23EEPEA42 (PE) Modern Optimization Technigues 3[([0]0 |3
43 23EEPE43 (PE) Sdt Computing 3/0]0 |3
44 23EEPE44 (PE) Prodwction to Robaics & Indudrial 3lolol3
Automation
45 23EEPE45 (PE)  |CyberSecuity 3/0|0|3
46 23EEPE46 (PE) Smart Grid Techndogies& |oT 3]1]0|0]3
47 23EEPEA47 (PE) Distributed Geneationand Microgrids |3 [0 |0 | 3
48 23EEPE48 (PE) |Infrastructure For $nart Cities 3|/0|0]3
49 23EEPE49 (PE) Electric Vehcle Machines andDrives. 3/0|0]3
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2EEPERX0

(PE)

Real-Time Control of Power Systems and Energy

7

Management 3(0(03
51 | 2EEPE51| (PE) |Distributed System Planning and Auomation 3 10[0]3
52 | 2EEPES2 (PE) | Digital Communication 3/0(0]3
53 | 2EEPES53| (PE) |[Optical Fiber Communication 3/(0[0]|3
54 | 2EEPEX | (PE) [Mobile Communication 3]10[(0]3
55 | 2EEPESS (PE) | DataCommunication Networks 3]1]0/0]3
56 | 2EEPES6 | (PE) [Wireess Communication 3/0[(0]3
57 | 2EEPE57| (PE) |Sadlite Communication 3/0[0]|3
58 | 2EEPES8| (PE) |Embeddd Systems Design 3/(0[0]|3
59 | 2EEPESO (PE) |Radarandimagng systems 3/0/0]3
60 | 2EEPEGO| (PE) |Virtual Instrumertation 3]10[(0]3
61 | 2EEPE61| (PE) |Microdectronics 3]0(0]3
62 | 2EEPEGB2 (PE) |Computer Architecture andvery large-scale Integration |3 [ 0| 0| 3
63 | 2EEPEG3| (PE) |Biomedica Engineering 3/0[0]|3
64 | 2EEPE6&4 (PE) | Computer AidedDesign andMarufacturing 3]1]0/0]3
65 | 2EEPEGS | (PE) Electrical & Electronics, Measurements 31olol3

and Instrumentation
66 | 2EEPE6G6| (PE) |ElectronDevice sand Circuits 3/0{0]|3
67 | 2EEPE67 (PE) |Discrete Trarsform and Sigral Processing 3/0/0]|3
68 | 2EEPEG8| (PE) |Renewable Energy Sources 310/0]3
69 | 2EEPEGO (PE) Modern Contro| Systems
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Engineering Mathematics-IlII L T
Course Code: [24AS301 3 1
Course Type: ES

Pre-Requisite Engineering Mathematics - |l

N
on;%@(

COURSE OBJECTIVES (COs)
1. To familiarize the studen ts with concepts of Fourier series.
To familiarize the studen ts with partial differenti al equations and their solution.
To solve bounda ry valu e problems, Heat and Wave equations.
To gain good knowledgein the application of Fourier transforms.
To demonstrate underst anding Z-transform.

akrwn

COURSE LEARNING OUTCOMES (CLOSs)
The syllabus has been prepared in alignment with National Education Policy (NEP). After completion of cours
students would be able to:

5. Demonstrate Fourier series in engineering applications.

7

6. Elaborate different types of partial differenti al equations.
7. Find solutions of boundary valu e problems including heat and wave equations.
8. Apply and analyze Fourier transforms with different applications.
9. Evaluate the problems using z-transforms
UNIT COURSE CONTENTS HOURS
UNIT-I Fourier series. Periodic fundions, Fourier Series, Dirichlet@s Conditions for a
Fouiier Series, Fourier Saiesof discontinuaus functions,Everend Odd functions,
Half-range series (Period 0 to P ), Charge of Interval and Fundions having 8
arbitrary Peiod, Half-period Seies, Paseval&s Formula, Practical Hamonic
Andysis.
UNIT-II Partial Differential Equations: Introduction, Patial Differential Equations,

Order, Method of Formation of Partial Differential Equetions, Solution of
Equdionby Direct Integration, Lagrange's Linear Equaion of firstorder. Solution
of Linear Patial Differertial Equationswith CongantCoefficients

UNIT-1I Applications of Partial Differential Equations: Classification of Partia
Differential Equaions, Method of Separation of Variades, Solution of One 8
Dimensional Wave Eaquation, Soltion of One DimensionalHeat Equaion.

UNIT-IV Fourier Transforms. Introdudion, Linear Property, Shifting Property, Change
of Scale Property, Modulation Theaem, Fourier Trarsform of Derivatives,

Fouiertrandorm of Integrals, Fourier Trarsform of Dirac-Delta Function, Fourer
Cosine Trarsform, Fouiier Sine Transform, Fouier Sine and Cosine 8
Transforms of Derivatives, Finite Fouier cosine Transform, Finite Fourier sine
Transform, Convdution Thesem , Paseva sdldertity (without proof)-
apgications.

UNIT-V Z 1 Transform: Introdudion, Definition of Z- trandorm, Linear propety ,
Frequency Shfting, First Shifting, Second Shifting, Differentiationin z-domain,
Initial and Find value theorems, Conwvolution theorem, Z-transforms of basic 8
functions, InverseZ i transform using partial fraction andlong division methods.
Simple apgdicationsof Z i transform to difference equations.

TEXT BOOKSREFERENCE BOOKS

GrewalB.S.,Higher Engineering Mathematics, 4™ Edition, KhannaPublishers, 2019
Raisinghania, M.D., Advanced Differential Equations, S.Chand Pblishing, 2018
Ramana BV ., Higher Engineering Mathematics, TMH, New Delhi, 11" reprint, 2010.
Churchill, R.V. andBrown, J.: Fouier seriesandBounday Vaue Problems, McGraw-Hill Book Compajy
8 Edition-2017.

PwbPE
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5. Kreyszig, E.,Advanced Engineering Mathematics, Wiley-India, 10" Edition, 2017.

Mapping Matr ix of Course Objectives (CO) and Course Learning Outcomes (CLO)

cLo
CEO

CLO-01

CLO-02 CLO-03 CLO-04

CLOO05

CEO-01

v

CEO-02

v

CEO-03

v

CEO-04

CEO-05
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Electrical Machines-| L T P C
Course Code: 23EE0203 3 0 0 3
Course Type: PC
Pre-Requisite NONE

COURSE OBJECTIVES

1. To acquire fair knowledge on the working of various DC machines & Transformers.

2. To have kn owledge about operation, testin g, efficiency and various configurations of single phase &
three phase transformers.

3. Toundersta nd the concepts of rotating electrical machines and princip le of energy conversion.

4. Toimpart knowledge about the operation, various char acteristics, starting and control of DC machin es.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Model and analyzethe performance of different types of DC machines.
2. Learn the performance, operation, various char acteristics, starting and control of DC machines
3. Analyzethe performance of different types of Trans formers

4. Familiarize with the applications of DC machines and transformer

UNIT

COURSE CONTENTS

HOURS

UNIT-I

PRINCIPLE OF ELECTROMECHANICAL ENERGY CONVERSION

Princip le of electromechanical energy conversion, energy stored in a magnetic
field system, singly and doubly excited systems.

DC GENERATOR

Electromechanical energy conversion concept, Single and multiple excited
systems,

Torque and force equations, Int roduction 0 electric generator- Constructional
features- Princip le of operation of DC generator, EMF equation-circuit model -
methods of excitation, Losses in DC generator dpower stages dcondition for
maximum efficiency, armature reaction 8 compensating winding , commutation,
Operating Characteristics of DC generators, Parallel operation of DC generators,
Applications of DC generators

UNIT-II

DC MOTORS

Princip le of operation of DC motors, Back EMF, Torque equation-quantitative
analysis, Types of DC motors- char acteristics of DC motors, Starting of DC
motors: review of mechanical starter, electronic soft starters for DC motor with
energy saving, Speed control: Field control, Armature control, v oltage control,
Thyristor control 0 efficiency

UNIT-
Il

TRANSFORMERS

Construction - princip le of operation d transformer on no load, Ideal transformer
0 equivalent circuit 8 phasor diagram, Efficiency and voltage regul ation-all day
efficiency- per unit representation, Three phase transformers-connections -
Scott Connection - Phasing of transformer- parallel operation of three phase
transformers, Auto transformer - tap changing transformers- tertiary windin g,

Variable frequency transformer & audio frequency transformer, Groundi ng
transformer d welding transformer

UNIT-
v

TESTING OF DC MACHINES & TRANSFORMERS

Losses and efficiency d&Condition for maximum efficiency, Testing of DC
machine s: Brake test, Swinburne® test, Retardation test, Hopkinson®& test,
Testing of transformer: polarity test, load test,Open circuit and short circuit
test, Sumpner & test 8 All day efficiency.

UNIT-V

MODELING OF DC MACHINES

Basic two pole DC machin e-analysis of DC machine using Primitive two axis
machine eq uation, Voltage and current relationship &torque equations,
Mathe matical model of separately excited DC motor and Dc series motor in state
variable form - transfer function, Mathematical model of DC shunt motor and
DC compound motor in state variable form - transfer function
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TEXT BOOKS
1. Nagrath I. J and Kothari D. P. &lectric Machine s6, Tata McGraw Hill Publishing Company Ltd,

th L.
4" Edition, 2010.
2. Dr. Murugesh Kumar K. @OC Machines and Trans formers@ Vikas Publishing H ouse Pvt Ltd., 2010.
REFERENCE BOOKS

1. Fitzgerald. A.E., Charles Kingsely Jr, Stephen D.Umans, @lectric Machiner y&, 6 " edition, Tata
McGraw Hill Books Company, 2006.

2. P.S. Bimbhr a, ¢Electrical Machiner y6, &han na Publishers, 7 " edition paper back, 2011.

3. S.Sarma & K.Pathak OElectric Machine s6 Cengage Learning India (P)Ltd., Delhi,
4. Syed A. Nasar, 6Edectric Machines and Power Systems: Volume |@ Mcgraw-Hill College;
Internat ional Edition, 2014.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X X X
) ) CO02 X
" 23EE0203 Electrical Machin e-1 Co3 X
CcoO4 X X
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Electromagnetic Theory L T P C
Course Code: |23EE0205 3 0 0 3

Course Type: PC
Pre-Requisite | NONE

COURSE OBJECTIVES

1. Understand the basicconcepts of different coordinatesystems.

2. Understand the basicconcepts of electric field and magnetic field

3. Need for Maxwell equations, Comparison of field and circuit theory
4, Different typesof waveguides

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Apply different coordinatesystems and their application in electromagneticfield theory, estdli sh a relation betweenany two
systems and alsounderstand the vector calculus.

2. Understand the concept of static electric field. Understand the concept of current and propertiesof conductors. Establi sh
boundary conditions and to calculate capacitances of different typesof capacitors

3. Understand the concept of static magneticfield, magnetic scalarand vector potential, forces due to magnetic field, magnetid
boundary conditions and inductors.

4. Understand displacement current, time varying fields, propagation and reflection of EM wavesand waveguides.

UNIT COURSE CONTENTS HOURS
UNIT-I COORDINATE SYSTEMSAND TRANSFORMATION:
Cartedan coordnates, glindrical coordnates ad spherical coordnates system. Vector
analysis: Differential length, area and volume, line surface and volume integrals, del operator, 8
gradient of ascalar, divergence of avector and divergencetheorem, curl of avector and Stakeés
theorem, Laplacian operator.
UNIT-1I | STATICELECTRIC
Coulo mis faw. Electic field intensity. Field due to different types of charges. Electic Flux
density. Gauss law: It éggplications to symmetrical charge distributions. Boundary conditions. 8
Electic potential. Potential field due to different typesof charges.Electic field due to dipodle.
Energy density in electrostaticfield.

UNIT- MAGNETOSTATIC

1] Lorentz force, magnetic field intensity (H). Bioti Savart & awv. Ampereds Circuit Law i H due
to straight conductors, circular loop, infinite sheet of current, Magretic flux density (B) 7 B in
freespace,i Boundary conditions, scalar and vector potential.

UNIT-IV | MAXWELL SEQUATIONSAND TIME VARYING FIELDS

Maxwellés Equations. For steady fields in point form and integral form-Faraday& law
displacement current-Maxwell 6 guatians in point form and integral form for time-varying 8
fields-Comparison of field and circuit theory. Wave Equationsi Uniform Plane Wave Motion in
Free Space, Condtctors and Dielectrics T Velocity, Wavelength, Intrinsic Impedance and Skin
Depth i Poynting Theorem' Poynting Vector and its Significance.

UNIT-V | PARELL EL PLATE WAVE GUIDED & APPLI CATIONS

Waves between parallel planes: Transverse electric waves-Transverse magnetic waves
characteristic of TE and TM waves-TEM waves.Velocity of propegation-Attenuationin parallel
plane guides-Wave impedance

TEXT BOOKS

1. William H.Hayt,Jr and John A.Buck., cEngineering Electro magnetic s ®ata McGraw-Hill Publishing
Ltd, 7th edition 2006.

2. G.S.N.Raju ., ¢Electro magnetic Field Theory and Transmission Lines6Pearson Education, First Indian
print 2005
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REFERENCE BOOKS
1. Matthew N.O. Sadiku., cElements of Electromagnetic s ®xford University Press,3rd

edition, First Indian edition 2006

2. Gangadhar K.A , 0 Feid Theory pKhanna Publications,2000
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3. Muthus ubramanian R and Senthil Kumar N, 0Electromagnetic field theory fAnuradha publications,1999

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM SUB CODE Course name Course CLO1 CLO 2 CLO3 | CLO4
Objectives
co1 X
Electro magnetic Coz X
m 23EE0205 Theory COo3 X
CO4 X X X X
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Digital System Design L T P
Course Code: [23EE0207 3 0 0
Course Type: PC
Pre-Requisite NONE

COURSE OBJECTIVES
1. To acquire an in-depth knowledge on Digital logic families, Combinational circuits and should be
able to design and analyze sequential circuits.
2. Toimpart knowledge about the concept of digital design, num ber system and codes
3. Tointroduce the fundamental concepts related to design of combinational logic circuits
4. To enablethe students to understand the design of Sequen tial Circu its
COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Understand the concepts of digital logic circuits.

2. Design

combinational and sequential logic circu its.

3. Learn the concepts of Memory devices.

4. Design

combinational logic circuits using digital I1Cs.

UNIT

COURSE CONTENTS

HOUR

UNIT-I

DIGITAL INTEGRATED CIRCUITS AND PROGRAMMABLE LOGIC
IntroductionT Spedal Characteristicsi Bipolar-Transistor Characteristicsi Fan
Out,Fanin, NoiseMargin; RTL andDTL Circuitsi TTLT ECL- MOSiT CMOS
i CMOS Tiansmsson Gate Qrcuits.

UNIT-II

NUMBER SYSTEMS - BOOLEAN AL GEBRA AND LOGIC GATES

Number System and its arithmetic, Signed binay numbes, Binary codes, -
Boolean algebra i Canonical and standard forms. Digital logic getes, POS
simplificaion, NAND and NOR implementation,Map methodi four and five
variable map methodg Products of SumsSimplificaion - Dond care condtions.
Quine-McClucslkey Method.

UNIT-
Il

GATE LEVEL MINIMIZATION & COMBI NATIONAL LOGIC

Two level implementation i NAND & NOR Implementgtions i EXOR
Functions. Cominational Circuits i Analysis and design procedure i Binary
adder - Subtractori Dedmal Adder i Binary Multiplieri Magnitude Compestor
T Multiplexers, Demultiplexer, Decodersi Encoders .

UNIT-
v

SYNCHRONOUS SEQUENTIAL LOGIC

Sequentia circuits - Latches i Flip-Flops - Analysis of Clocked Sequentia
Circuitsi StateReductionand Assignment i DesignProcedure. Registersi Shift
Registersi Ripple countersi Synchromous Courtersi Other countes: Johnson
& Ring Counte.

UNIT-V

ASYNCHRONUS SEQUENTIAL LOGIC AND MEMORY

Asynchronus Sequential Logic: Analysis of clocked sequential circuits with state
machine dsigning, State reduction and asignments, Design procedue. Andysis
procedure of Asynchronaus squertial circuits, circuit with latches, design pocedue
Redction of state and flow table, Race-freestate assignment, Hazards.

Memory T Introdwction T classificaion, initialization, Randam-AccessMemory
i Memory Demding i Rea only memay,Programmable Logic Array i
Programmable Array Logic - Sequentia ProgrammableDevices.

TEXT BOOKS
1. Morris. M. Mano and Michael.D.Ciletti, dDigital Design 6Rearson Education,Fifth edition, 2013
2. Floyd and Jain, dDigital Fundam enta lsd, Pearson Education, Eleventh edition,2015.

REFERENCE BOOKS
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N oo oks

8.
9.

10. David J Comer, "Digital Logic and State Machi ne Design 6Qxford University Press India,3 'd Edition, 201

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)

John M.Yarbrough, dDigital Logic Application & Design 6 West Publishing Company, %\ oraoe
Thomson,First edition, 2002. w
Raj Kamal, dDigital syste ms-Princip lesand Design 6 Rearson educ ation,Second edition, 2007
Charles H.Roth, d~undamentals Logic Design@ Jaico Publishin g, Seventh edition,2014.

John F.Wakerly, "Digital Design Princip les and Practice 6, Pearson Education, Third edition,2006.

Roger L.Tokheim,dDigital Electronics: Principles and Applications Mc Graw Hill Education,§
edition,2014
Bhasker .J, A VHDL Prime r RHI Learnin g, Third edition, 2009.

G K Kharat e, " Digital Electronics", Oxford Univers ity Press India ,1 * Edition, 2010,

BREH

SEM SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X
Digital System CO2 X X
1] 23EE0207 Design Co3 X x
CO4 X X
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Network Analysis and Synthesis L T P

Course Code: [23EE0209 3 0 0

ﬁ ‘GRADE
C
3

Course Type: |PC

Pre-Requisite |None

COURSE OBJECTIVES
1. Toimpart knowledge about the network theorems for AC circuits and tr ansi ent response of R-L-C
for DC and sinusoidal excitation

rON

To apply Laplace, Trans form analysis to electrical circuits
To enable the students to learn two-port networks and graph theory
To introduce the fundamental concepts of Network realizability and its synt hesis

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Analyse AC electrical circuits using basic laws and th eorems of electrical circu its
2. Apply the Laplace, Transform analysis to electrical circuits

3. Solve two-port networks and Apply graph theory

4. Design analog filter and Synthe size networks

UNIT

COURSE CONTENTS

HOURS

UNIT-I

AC NetworkTheoremsNodal analysisandmeshanalysisSourceTransformation
Theoreni Duality Theaemi Lineaity & SupePostion Theoreni Thewenin@&
Norton§ Theoremi MaximumPower Transferlieorem.

UNIT-II

TRANSIENT ANALYSIS

BasicsT Source freeand Forced Reponseof RL, RCand RLC SeriesCircuits-
Forced Reponse of RL, RC& RLC Seriescircuits with Sinusoidil

Exdtation i Time Costant & Natural frequency of Oscillation 7 Lapace
TransformApplication to the Soution of RL, RC& RLC Transient Circuits.

UNIT-1I

Graph Theory

Graph Theory fun@mentals, Matrix Represatation of Graphs,Formu ation of
NetworkResponseEquations using | ncidence Matrix, Duality in Netwoks
Conputation of L adder andNon-Ladder Netwoks

UNIT-IV

TwoPort Netwoks

Parametersof Two Port Netwaks, Corréation betweenTwo Port Parameters,
Two

Port, Rdation betweerPort Parameters, TansferFunctionsusng TwoPort
Parameters| nterconnection of TwoPorts, Redi procal and Symmetrc Networks,
Terminated TwdPort Networks, | nterconnections of TwoPort Netwoks,

UNIT-V

NetworkSynthesis

Active Network Synthess and Real zability: Elements of Realizability Theory,
Hurwitz Polynomid, Positive Real Functions (PRF), Characteristcs of PRF,
Methodd ogy for Simple Network Synthesis Synthesisof TwoElenent Type One
Port Netwok. | mage | mpedance, | terativel mpedance, WaveformSymmery and
Filter Networks.

TEXT BOOKS

1. Alexander, Charles K., and Matthew Sadiku, o0Fundamentals of electric circuitsé, McGraw, Hill

Education.

2. Van-ValkenburgM E , Nebwork Analysis6 Prentice Hall, New Delhi

3. Sudhakar, A, Ciocuits and Network s6 Tata McGraw-Hill

4. Hayt, W., 0 En g iring@Qrcuit Analysisg Tata McGraw-Hill
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5.Bell DA, 0 FEic €iccuit,6Oxford University press NW

6. Van -Valkenburg M E , Intéod uction to Modern Network Synthesis 6 Wiley and Sons

7. Sure sh Kum ar,0Introd uction to Modern Network Synthesis g Dorling Kindsley

REFERENCE BOOKS
1.Network and Systems by D. Roy Chowdhu ry, Wiley Eastern.

2.Network Theory and Filter Design by Vasudev K. Aatre, New Age Internat ional Publisher.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM | SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
co1 X
Network Anal ysis Cco2 X
11 23EE0209 and Synthesis CcO3 X
CO4 X
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Electrical Machines Laboratory o |
Course Code: R3EE0253 0 0
Course Type: P
Pre-Requisite P3EE0203

N
[EEN

COURSE OBJECTIVES

1. To acquire fair knowledge on the working of various DC machines and Transformers.

2. To provide basic information about electrical machine parts and their tests.

3. Toimpart knowledge and understand ing about of D.C. machine and transformer.

4. To acquire basic understanding about the working of dc machines as generators and motors.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1. Obtain the performance characteristics of Electrical machine s.

2. Simu late the circuits of DC machines.

3. Discriminate the concept of efficiency and the short circuit impedance of a transformer from no-load test,
winding resistance, short circuit test, and load test.

4. Infer the operation of DC Shunt Generator under different loading conditions.

Experi List of Experiments HOURS

ments
1.To perform Load test on DC series motor
2. To conduct Load test on DC shunt motor
3. To perform Load test on DC compound motor
4. To study the speed control of a D.C shunt motor by field control method.
5. To study the speed control of a D.C shunt motor by armature control
method.
6. To conduct open circuit and short circuit test on a single-phase
transformer
7. To obtain open circuit and load char acteristics of Self Excited DC
generator
8.To obtain magnetization char acteristics of separately excited DC
Generator
9. To obtain the efficiency of DC machine using Swinbu rne& test 20
10. To find the efficiency of single-phase transformers by conducting
Hopkinsond test
11. To perform back-to-back test (Sumpner& Test) on a single-phase
transformer.
12. To study Three-phase transformer connections and to convert three
phase system in to two phase by Scott connection.
13. To study the constructional details and work ing of transformer.
The list of experiments given above is only suggestive. The instructor
may add new experiments as per the requirement of the course.

TEXT BOOKS

1. Laboratory Manual
REFERENCE BOOKS
1. Nagarath.l.J. and Ko thari.D.P., 0 Eectric Machines6 T.M.H. Publishing CoLtd., New

Delhi, 4"edition 2010.
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SEM SUB CODE Course name Course CLO1 CLO 2 CLO 3
Objectives
co1 X X
Electrical Machines Ccoz2 X X
1]
23EE0253 Labor atory-| Cos3 X X
CoO4 X X
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Digital Electronics Lab

Course Code: R3EE0257 0 0

N
IR

Course Type: P

Pre-Requisite R3EE0207

COURSE OBJECTIVES

1. Learn and understand the basics of digital electronics, Boolean alge bra, and able to design the sim

logic circuits and test/v erify the functionali ty of the logic circuits.
2. Familiarization with digital integrated circu its.
3. Impleme ntation and design of combinational logic circuits using different gates
4. To understa nd concepts of sequential circuits and to analyze and design sequential circuits
COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Dist ingui sh between analog and digital systems.
2. Identify the various digital ICs and understand their operation.
3. Develop skills for designing combinational logic circuits and their practical implementation
on bread board
4.Understand the function of elem entary digital circuits under real and simulated
environment.
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Experi List of Experiments HOURS
ments

1. To study about the logic gates and verify their truth table.

2. Realization of AND and OR gates using

(i) Diod es and resistors.
(i) Universal gates

3. Design and implement half adder and full adder circuits and verifies

the truth table using logic gates.

4. Design and implement half subt ractor and ful | subtractor circu its and

verifies the truth table using logic gates.

5. Design and implement 4-bit binary to gray code converter and gray to

binary code converter circu its.

6. Design and implement BCD to excess-3 code converter and excess-3

to BCD code converter.

7. Design and implement

(i) 2-Bit magnit ude comparator using basic gates 20
(ii) 8-Bit magnit ude comparator using IC 7485
8. Design and implement multiplexer and demultiplexer using logic gates
and study of IC 74150 and IC 74154.
9. Design and verify the 4-bit asynchronous Counter
10. Design and impl ement encoder and decoder using logic gates and
study of IC 7445 and IC 74147.

11. Realization of SR, JK, D and T flip flop using gates.

12. Design and impl ement 3-bit asynchronous up/ down counter.

13. To Imple ment ladder program ming of AND,OR ,NOT,NAND,NOR,XOR
and XNOR gates with Program mable Logic Controller using Virtual
lab

The list of experiments given above is only suggestive. The instructor may

add new experiments as per the requirement of the c ourse.

TEXT BOOKS

1. Digital Princip lesand Applications, Donald P Leach, Albert Paul Malvino, Goutam
Saha, McGraw-Hill publications.
REFERENCE BOOKS

1.

2.
3.
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Digital Systems Princip les and Applications, Ronald J. Tocci,Neal S Widmer, Gregory
L.Moss. Pearson Publication.
http :/ / www .vlab.co.in/

http :/ / www .asic-world.com/

ple



http://www.vlab.co.in/
http://www.asic-world.com/

4.
5.
6.

http :/ / www .vlab.co.in/
http :/ / electrical4u.com/
http :/ / www .electronic s-tutorials

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
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SEM SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
co1 X
Digital Electronics CO2 X
1l
23EE0257 Lab co3 <
CoO4 X
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‘GRADE
Essentials of Block Chain & Internet of Things L T P
Course Code: 23CS0201 0 0 2
Course Type: SEC
Pre-Requisite None

TRAINING OBJECTIVES
1. Familiarise the functional/o perational aspects of cryptocurrency ECOSYSTEM.

2. Understand emerging abstractmodelsfor Block chain Technology.
3. Identify major reseach challengesand technical gaps existing betweertheory and practicein cryptocurrency domain.
4. Todesgn portable 0T using appropriateboards.

TRAINING LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1. Understand and learn how bitcoin and other coins work in real world.

2. Understand the vision of loT and communicat ion protocols from a global context.
3. Analyzevarious protocols of 10T.
4

Evalu ate the applications of 10T in agriculture, healthcare, smart grid, factory.

UNIT COURSE CONTENTS HOURS

UNIT-I CRYPTOGRAPHY
cryptograph ic basics for cryptocurrency - a short overview of Hashing, signature 8
schemes, encryption schemes and elliptic curve cryptography

UNIT-II BITCOIN
Bitcoin Intr oduction, Wallet - Blocks - Merkley Tree - hardness of mining - transaction 8
verifiability - anonymity - forks - doub le spending - mathe matical analysis of properties
of Bitcoin.

UNIT-IIl | Introduction to 1oT: Definition, Characteristics, Applications, Connectivity Layers,
Addressing, Networking, Sensing: Sensors and Transducers, S ensor Classes, Sensor
Types, Actu ation: Actu ator Basics, Actu ator Types. 8
Connectivity Technologies: IEEE 802.15.4, ZigBee, 6LOWPAN, RFID, HART, NFC,
Blu etooth, Zwave, ISA100.11a.

UNIT-IV | Introduction to Arduino: Basic Concepts of Arduino Platform, Examples of Arduino
Program ming, Integrat ion of Sensors and Actuators with Arduino, 8
Introduction to Raspberry Pi, Imple mentation of loT with Raspberry, Software
Defined Networking, Software Defined 10T Network ing

UNIT-V | Research Activity Based on Blockchain and loT 8

TEXT BOOKS

1. Arvind Narayanan, Joseph Bonneau, Edward Felten, Andrew Mill er, and Steven Goldfeder. Bitcoin
and cryptocurrency technologies: a comprehensive introduct ion. Princeton University Press, 201 6.

2. Getting Started with Raspberry Pi, Matt Richard son & Shawn Wallace, O'Reilly (SPD), 2014,

ISBN: 97893502397 59

REFERENCE BOOKS/ RESOURCES

1.http s:// eprint.iacr.org/ 2014/ 349. pdf

2.http s:// eprint.iacr.org/ 2012/ 718. pdf

3.http s:// github. com/ ElementsProject/ lightning/bl ob/m aster/ doc/ depl oyable-lig ht ning.pdf

4 .http s:/ / www .hype rl edger.org/ use/ tut orials

5.http s:// docs.soliditylang.org/ en/ latest

6.http s:// github. com/ ethereum/ wiki/ wiki/ White-Paper

7.http :/ / gavwood.com/ paper.pdf

8.Honbo Zhou,6 The Inte rnet of Thin gs in the Cloud:A MiddlewareP e r s p e &d JRC Bréss-2012
9.Arshd eep Bahga, Vijay Madisetti, dnternet of Thin gs (A Hand s-On-Approach)¢, VPT, 2014.
10.Raspberry Pi Cookb ook, Software and Hard ware Problems and solutions, Simon Monk, O'Reilly (SPD),
2016, ISBN 7989 35213 3895
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SEM | SUB CODE Course name TRAINING TLO 1 TLO 2 TLO 3 TLO 4
Objectives
TO1 X
Essentials of TO2 X
0l 23CS0201 Blockchain and T03
Internet of Thin gs X
TO4 X

104




g
W A )y

‘GRADE

FFECTIVE COMMUNICATION SKILLS

L T P C
2 1

Course Code:

3SS351

.
Course Type: § EC

Pre-Requisite [None

Training Objectives (TO): -
To define and understand communicat ion & its process.

1.
2. To make studen ts pract ice on communicat ion skills via LSRW approach via instructin g, engaging, assessir

1.
2.
3. To apply effective communicat ion skills confidently which a student need to get ahead in job

and re engaging.
3. To enhance the confidence and motivation of stud ents by honing their comm unicat ion skills.

Training Learning Out comes (TLO): -
After the completion of the training, the student will have ability:

To comm unicate effectively and interact with people with confidence.

To demonstrate and differentiate between various forms of comm unicat ion.

and life.

Unit

Course Contents

Student Engagement
Activity

Unit-I

Verbal Commun ication Skills
Communicat ion Process & its importance
7 C& of Communicat ion
Formal & Informal Conversation
Requirements of effective verbal communicat ion

Conversation Cards
Activ ity

Unit-lI

Non Verbal Commu nication Skills
Imp ortance of non verbal skills in effective
comm unicat ion
Types of non verbal (body language) skills
Barriers to non verbal comm unicat ion

Power of Body Language
Activ ity

Unit-111

Listening Skills
Role of listening skills in effective communicat ion
Barriers to listening
Overcoming listening barriers
Empathetic listening & avoiding selective listening

Chinese Whisper Activity

Unit-1V

Reading Skills
Role of read ing skills in effective comm unicat ion
Types of read ing str ategies to enhance improve reading
skills
Comprehension skills

The What IF Activ ity

Unit-V

Writing Skills
Role of writing skills in effective comm unicat ion
Types of written comm unication
Advanta ges & Disadv ant ages of written comm unic ation

The What IF Activ ity

Unit- VI

Visual Commun ication
Types of visual communication
Imp ortance of visual communicat ion
Pictu re narration/ description technique

Interp ret The Picture
Activ ity

Pedagogy

The training will be based on the concept of learning by pract ice.

The training will involve 30% of the trainingt ime on briefing and demonstration & the remaining 70% w|

be focussing on studen t& engagement in tr aining activities.

The training will follow a circular approach where students are engaged, evalu ated, given feedback and thep

re engaged.
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Internal (Continuous Assessment & Evaluation) & End Term (Assessment & Evalu ation) for
Effective Communication Skills Course
Unit Internal Internal End Term End T
N'E Unit Name Assessment Marks | Assessment Mgrksersr(r)]
) Parameter (70) Parameters (30)
1 Verbal Comm unicat ion Skill s Speech Activity 15
Non Verbal Communication Written
2 Skills Role Play 15 Test 10
3 Listening Skills 10
Oral
. . Assessment
4 Reading Skills 10
5 Written Skills . 10 Viva 20
Written
. L Assignment
6 Visual Comm unicat ion 10
Test Books
1. Communicat ion Skills by Sanjay Kumar & Pushp Lata: Oxford University Press, 2018. (ISBN No 0 97§ -
0199492985)

Reference Book
1. Personality Development & Comm unicat ion Skills-1 by C B Gupta: Scholar Tech Press,2019. (ISBN N

=i

0 9382209131)
Mapping Matrix of Training Objectives (TO) & Training Learning Out comes (TLO)
SEM SUB CODE Course name Training TLO TLO TLO
Objectives 1 2 3
. L TO1
" 2355351 Effective Communlcatlon To2 x <
Skills
TO3 X X
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NUMERICAL METHODS(ME & EEE) L T P C
Course Code: 24MD C401C 3 0 0 3
Course Type: ES
Pre-Requisite Engineering. Mathematicsi |l

COURSEOBJECTIVES(CO)
6. To haveaclear perception of the powerof humerical techniques,ideas.
7. Todemonstratethe applications of thesetechniquesto problems drawnfrom industry, management and other engineefing
fields.
8. To make familiar with error analysis and some numerical methods to solve equations which are nat easily solved|by
algebraic methods.
9. Tofamiliar with different operators which are useful in Numerical Analysis and introducethe concept of interpolatior

COURSELEARNING OUTCOMES(CLO)
The syllabus hasbeen prepared in alignment with National Education Policy (NEP). After competion of course, students woy|d
be able to:

10. Find solutions by various numerical methodsto get approximation solutions of algebraic a transcendental, simultaneollis

linear equations.

11. Getinterpolating valuesby different numerical methods.

12. Do differentiation and integrations of tabular data.

13. Tofind numerical solutions of ordinary and partial diff erential equations.

UNIT COURSECONTENTS HOURS
UNIT-I Error Analysis and Numerical Solution of Equations: Approximations and error in
compuation: Significant figures, approximate numbers, Errors: Rourd- off Errors|
Truncation Errors, Absolute Relative and Pecentage Errors, Error in approximation of &
function and series, Solution of algebraic and transcendental equation: basic properties of|
equation, Bisection method, Newton-Raphson method Solution of simultaneous equations
Gauss Elimination method, Gauss Jacobi method Gauss Sedel method.

UNIT-II Differencesand Interpolation:

Finite differences - Forward differences and backward differences, shifting operator E -
Difference tables, relation between operators, Differences of a polynomial - Facbria
paynomials -. Interpolation with equal intervals: Newton- Forward and Backward
Interpolation formulae, Interpolation with unequal interval: Divideddif ferences - Newton's
Divideddifferenceformua - Lagrange's Interpolation formula.

UNIT-III Numerical Differentiation and Integ ation:

Numerical Differentiation: Newton's forward and backward differences formulae tc
compue first and higher order derivatives, Numerical Integration: The Trapezoidal rule
Simpson's one third rule and Smpson'sthreeeighth rule.

UNIT-IV Numerical Soluti onsof Ordinary and Partial Differential equations:

Solution by Taylor's series - Euler's method - Improved and modified Euler method -
Runge-Kutta methods of second and fourth orders (No proof).Classification of Patial 8
differential equations of the second order - Difference qudients - Laplace's eguation and
its solution by Liebmann's process

TEXT BOOKS/REFERENCE BOOKS

1. B.S.Grewd, i Nmerical Methodsin engineering and scienced Khanna Publi shers, 42ndEdition,
2015.
2. StevenChapraand Raymond Canale,Numerical Methodsfor Engineers, 8th Edition, McGrawHill, 2020.
3. M.K. Venkataaman, Numerica Methods in Science and Engineering, National Publi shing Co., 1999
4. GealdC. F.,Whesatley P. O., Applied Numerical Analysis, Peason, 2011
5. Arumugam S., Isaac A. T., Somasundaram A., Numerical Methods, ScitedhPublicationsPvt. Ltd,

20009.
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6. S.S.Sastry, Introductory Methods of Numerical Analysis, 2012,
7. E. Balagurusamy, Computer Oriented Statstical and Numerical Methods- Laxmi Publications,

2009.
M apping Matrix of Cour se Objectives(CO) and Course L earning Outcomes(CL O)
CLO
CEO CLO-01 CLO-02 CLO-03 CLO-04
CEO-01 /
CEO-02 J
CEO-03 ‘/
CEO-04 /
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Course Code: [23EE0201 3 0 0

Course Type: [PC

Pre-Requisite | 23EE0203

COURSE OBJECTIVES

1. To acquire knowledge about different types of AC machines

2. Tolearn about operation, char acteristics, testing and control of induction machines.
3. To have kn owledge about operation, starting, char acteristics and testing of synchronous machines.
4. To impart knowledge about sync hronizat ion methods and par all el operation of alternator s.
COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1.Compute the magnetic field patte rn and the MMF of an AC machine when excited.
2.Analyzethe effect of parameter variation on torque of Ind uction Motor to identify suitable starting, speed cont
and brak ing methods for Induct ion Motor.

3.Discuss the operation of various types of Sin gle-phase induct ion motor.
4. Determi ne the voltage regul ation of an Alternator or predet ermine the efficiency of an AC rotating machine
insp ect the sync hronized operation of an Alternator with an Infinite bus bar.

UNIT

COURSE CONTENTS

HOURS

UNIT-I

THREE PHASE INDUCTION MOTOR

Construction details of thre e-phase induct ion motor, Rotating magnetic field,
princip le of operation, Slip, Effect of slip on rotor parameters, Torque equation,
Torque-slip char acteristics, Power Stages, Induction motor as generalized
transformer-Equivalent circuit, No load and blocked rotor tests, Equi valent circuit

UNIT-1I

STARTING, SPEED CONTROL AND PERFORMANCE CALCULATION FROM CIRCLE
DIAGRAM

Performance calculation from circle diagram, Need for startersdStart ing methods of
three -phase induct ion motor, Speed control of thre e-phase induct ion motor: Stator
side, Rotor side, Slip power recovery schemes, Double cage rotor, Induction
generator, Cogging, Crawling, Electric Braking.

UNIT-
Il

SINGLE-PHASE INDUCTION MOTOR AND SPECIAL MOTORS

Single-phase induct ion motor: Construction detail, Double revolving field theory,
Torque equation, Torgque-speed char acteristics, Equivalent circuit, No load and
Blocked rotor tests, Performance analysis, Methods of Self-starting-shaded pole
induct ion motor, Construction, Pr incip le of operation and applications of Linear
Induction motor, Universal motor, stepper motor, Construction, Principle of
operation and applications of reluctance motor, repul sion motor, AC series Motor

UNIT-IV

SYNCHRONOUS GENERATORS

Alternators: Construction features and types, EMF equation of alternators,
armature react ion in alternators, Alternator on load, Synchr onous reactance,
Synchro nous Impedance, Voltage regulation, Pre-determinat ion of voltage
regulation using EMF and MMF methods, Pre-determination of voltage regul ation
using ZPF and ASA methods, Synchronizing and parallel operation of alter nators,
Salient pole synchro nous machine, two-reaction theory, slip test

UNIT-V

SYNCHRONOUS MOTOR

Princip le of operation, Methods of starting, Torque and power equations,

Synchro nous motor on load, Synchronous motor on constant excitation variable
load, Synchronous motor on constant load variable excitation, & 6and inverted &0
curves, Synchr onous condenser, Hunting and its suppres sion, Behavior of
synchronous machine on short circuit, capability curves, Brushless DC motor,
PMSM

TEXT BOOKS
Nagarath .l.J. and Kothari.D.P., ¢Electric Machine s6, T.M.H. Publishing CoLtd., New Delhi,

1.

4thedition 2010.

Gupta ., 6Theory and Performance of Electrical Machinesé,. Kataria and Sons, 14 o edition 2009.

Mulu kutlaS.Sarma and Mukesh.K.Pathak, oElectric Machine s, Cengage Learnin g.,New Delhi, 2012
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REFERENCE BOOKS

4. Fitzgerald Kingsley and Umans, oElectric Machiner yé6 McGraw HillBooks co., New

Delhi, 7" Edition,
2013.

5. R.K.Srivastav a, tElectric Machine s Cengage Learnin g.,New Delhi,2

nd

edition, 2013

6. Bhag S.Guru and Huseyin R.Hiziroglu ¢Electric Machinery and Tran sformerséOxford

University Press,3rd edition, 201 2.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
CcOo1 X
Electrical Machines Ccoz X X
\Y
23EE0201 " o3 X »
CO4 X
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Control Engineering L T P | C
Course Code: P3EE0206 3 0 0 3

Course Type: |PC

Pre-Requisite | NONE

COURSE OBJECTIVES

1.

2.

3.
4.

To provide students an introduction to the basic princip les and tools for the design and analysis of
feedback control systems.

To impart knowledge about developing mathe matical models of physical systems and deriving their
transfer function.

To introduce the concept of analyzing the LTI systems for stability in time domain and frequency domain.
To enable the students to understand the basic control design methods to meet out

desired performance/ specifications.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1.

2.
3.
4

Identify different physical systems and classify them as open loop and close loop control systems.
Describe the mathematical relation between input and output for LTI systems.

Apply different time domain and frequency domain tools to analyze the absolute and relat ive stabili ty
of LTI systems.

Assess the performance of LTI systems to different inputs and to design basic control lers to meet out
desired performance.

UNIT COURSE CONTENTS HOURS

UNIT-I

INTRODUCTION TO CONTROL SYSTEM

Introduction and classification of cortrol systems-linear, nonlinear, time varying, time
in-variant, continuous, discrete, SISO andMIMO systems T definitions. Trandel
functioni Mathematica modding of mechanica (translation androtationd), Electrical
systems- mechanical-electrical analogiesi Block Diagram reduction technique ang
Sigrel flow grapts. 8
COMPENSATION OF CONTROL SYSTEMS: Transfer function of
potentioneters, armature controlled and field controled dc mdor itacho
generators -gear trains- controlers (On i Off, P, PI,PD, PID), Need for
compenstion -Introduction tolea, lag, kal-lag compensting retworks.

UNIT-1I

TRANSIENT AND STEADY STAT E ANALY SIS

Transientand steady staterespong-definitionsmathematical expresson for
standrd testsignabk-typeand order of sydems-step, ramp andimpulseresponse
of firstorder and secondorder under dampedsydems- Stepresponseof second
order critically dampedand over damped sydems- Time domainspedfications
of seoond ader under damped systems Steady sete error analysis.

UNIT-11l STABILI TY AND ROOT LOCUSTECHNIQUES

Stability arelysis i characteristic equation i location of roots in S-planefor stahility -
Routhés stahility criterion-relative stahility analysis-root locus technique-construction 8
of root loci for negative feal-back systems.

UNIT-IV STABILI TY ANALY SIS& FREQUENCY DOMAIN ANALY SIS

Frequency responseanalysis-frequency domainspedfi caionsof seand order
sydems-Bode plds and stabiity (gain and phase) margins- minimum phase& 8
nonrminimum phase sygems - polar plots-constint M and N circles-Nichols
chart - Nyquist stality criterion

UNIT-V STATE -VARIABLE ANALY SIS

State-Variable Analysis: Vedor matrix representaion of stateequation, stte
transition matrix, state-transition equation, relationship between stte
equationsand hich-order differential equations, elationship between stte
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equationsand tranger functions.Similarity Transfamation, Decompostion of
transfer functions,Controllability and obgrvability.

TEXT BOOKS

1. Nise, N.S, 0 Gntrol System Engineeringé, Wiley, 6" Edition, 2010.

2. Golnaraghi, F and Kuo, B.C, 6 Atematic control systems d’rentice Hall, 9 " Edition, 200 8.

REFERENCE BOOKS

1. Dorf, R.C and Bishop, R.H, 0 Mdern Control systems", Addison-Wesley, 12 " Edition, 2011.
th

2. Ogata, K, 0 Mdern control engineering6, Prentice Hall, 5 Edition, 2010.

th

3. Nagrath 1.J and Gopal M, dControl Systems Engineeringd, New Age Publishers, 5 Edition, 2009.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM | SUB CODE

Course name

Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives

\ 23EE0206

Control Engineering

col X

CO2 X

co3 X

CO4 X
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Linear Integrated Circuits

Course Code: |23EE0208 3 0
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Course Type: |PC

Pre-Requisite | None

COURSE OBJECTIVES

1
2.
3.

To designsimple circuits like amplifi ers using op-amps
To designwaveform generating circuits
To gainknowledge in designing a stable voltage regulators

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Understand the concept of multistage amplifiers, analysis of multistage ampl ifier and its

frequency response, Darlington pair and bootstrap circuits.
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2. Describe the basics of tuned ampl ifiers such as single tuned, double tune d, stagger tuned

& power amplifiers.
3. Analyzethe performance of negative as well as positive feedback circuits.
4. Categorizethe wave shaping circuits and operational ampl ifies.

UNIT

COURSE CONTENTS

HOURS

UNIT-I

FUNDAMENTALS

Introduction to operational anplifi ers: The difference amplifi er and the ideal operational amplifi er
mocels, concept of negative feedback and virtual short, Analysis of ssmple operational amplifi er

circuits, Frequency regonse of amplifi ers Bode plots. Feedback: Fealback topoogiesand analysis
for discretetransistor amplifi ers, stability of feedback circuits using Barkhuizen criteria. Basic op-
amp circuits: Inverting and Non- inverting voltage amplifi ers-V oltage foll ower-Summing , scaling

and averaging amplifi ers-Differential amgifi ers-AC amplifi ers. Internal Schematic of 741 op-amps

UNIT-
Il

OP1 AMP APPLI CATIONS
Linear Applications: Current and voltage sources, Instrumentation Amplifi ers-V-to-1 and |-to-V
converters- Differentiators and Integrators. Non-linear Applications: Precision Rectifi ers-Wave
Shaping Circuits (Clipper and Clampers)-Log Operational Trans condictance amplifi er (OTA)-
Comperatorsand its applications-Sanple and Hold circuit

UNIT-
1]

OSCILLATORSAND FREQUENCY GENERATORS
Op-amp oscillators: -Wien Bridge and phaseshift oscillators-Square / Triangle / Ramp function
generators Single Chip oscillators and Freguency generators. Voltage controlled oscillator-555
Timer-555 Monostable operation and its applications-555 Astable operation and its applications-
Phasel ocked L oop-Operation of 565 PLL -Closedloop analysis of PLL-PLL applications

UNIT-
v

ACTIVE FILTERSAND VOLTAGE REGULATOR
Filter Fundamentals: Filter types-Filter order and poles-Filter classor alignment (Butterworth,
Besel, Chebyshev or Cauer) Voltage Regulators-Need for Regulation-Linear Regulators
Mondlithic |C Regulators (78xx,79xx,LM 317,LM 337,723)-Switching Regulators

UNIT-V

DATA CONVERSIONDEVICES
Advantagesand disadvantagesof working in the digital domein, Digital to Analog Conversion: DAC
Specifications-DAC circuits-Weighted Redstor DAC-R-2R Ladder DAC-Inverted R-2R Ladder
DAC-Mondlithic DAC, Analog to Digital conversion: ADC specifications-ADC circuits-Ramp Type
ADC-Successive Approxmation ADC-Dual Slope ADC-Flash Type ADC-Tracking ADC-
Monadlithic ADC

TEXT BOOKS
1. Robert |. Boylsted, Louis Nashelsk y,6 Electronic Devices and circuit Theory pPearson, 1997.
2. G K Mithal, ¢Electronic Devices & Circuitsg Khanna Publishers, 1993.

REFERENCE BOOKS
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1. David A Bell, Electro nic Devices and Circu its6, Prentice Hall of Ind ia, 1998.

2. JacobMillman, Christos C Halkias, cElectron Devices and Circu itsé, Tata McGraw Hill,
Edition 1991

3. Donald L Schilling, Charles Belove, cElectr onic Circuitsd 3rd edition, 1989.

4. Stanley G. Burns , Paul R,Bond, 0 iRdip les of Electronic Circu its 6,Galgottia pub lishers

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM SUB CODE Course name Course CLO1 CLO 2 CLO 3 CLO 4
Objectives
co1 X
Linear Integrated coz X
1]
23EE0208 Circuits Cco3 X
CoO4 X
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Electri cal Machines Laboratory- Il
Course Code: |23EE02 54 0 0
Course Type: P

Pre-Requisite | 23EEQ 204

,_
—
N T
(@)

COURSE OBJECTIVES

1. To acquire fair knowledge on the working of different types of AC machines

2. Tolearn about operation, char acteristics, testing and control of induction machines.

3. To have kn owledge about operation, starting, char acteristics and testing of synchronous machines.
4. Toimpart knowledge about sync hronizat ion methods and par all el operation of alternator s.
COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Conduct a suitable test to determine the system parameters of Synchro nous Machine.

2. Evaluate the performance factors of Ind uction and Synchronous Machine s.

3. Understand operation, starting, char acteristics and testing of sync hronous machines

4. Perform synchronizat ion of alternator with infinite bus-bar.

Experi

List of Experiments HOURS
ment

1. To perform Speed contr ol of squirrel cage induction motor by variable
frequency method
2. Toperform no load and block rotor test on sin gle phase induct ion motor and
determine the equivalent circuit parameter from these tests
3. To perform load test on th ree-phase Ind uction motor
4. To study t he Synchro nization of alternator with infinite bus by bright lamp
method
5. To perform no load and block rotor test on three phase induct ion motor and
determine the equivalent circuit parameter from these tests
6. Speed control of thr ee phase slip ring induct ion motor by rotor resistance
Control
7. To determine voltage regul ation of three phase alternator by EMF and MM F
&amp; ZPF methods
To draw circle diagram of three phase induct ion motor
9. Toconduct slip test on the salient pole synchronous machine and calculate
Xd and Xqg parameters.
10. To plot V curves of a synchronous motor.
11. Determinat ion of positive, Negative and Zero sequence reactan ce of
sync hronous machines
12. To control the speed of a slip ring induct ion motor by varying in rotor
resistance
13. To control the speed of 3 phase induct ion motor using pole changing method
14. To study the dissectib le machine system
The list of experiments given above is only suggestive. The instructor may add new
experiments as per the requirement of the course.

20

©

TEXT BOOKS

1. Laboratory Manual
REFERENCE BOOKS

2. Nagarath.l.J. and Kothari.D.P., ¢Electric Machine sé, T.M.H. Publishing CoLtd., New Delhi, 4theditidn

2010.

3. Gupta ., 6Theory and Performance of Electrical Machinesé,. Kataria and Sons, 14 i edition 2009.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
SEM SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4

Objectives
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co1 X
Electrical Machines CO2 X
v 23EE0254 Labor atory Il Cco3
CO4 X
lectri cal Measurement & Control Laboratory L T C
Course Code: 4 3EE02 56 0 0 1
Course Type: PC
Pre-Requisite 23EEO 206

COURSE OBJECTIVES

1. To develop skillsin designing and conducting experiments related to applications of measuring
instruments, transdu cers and control systems

2. Solve and measure the basic parameters like resistance, capacitance and ind uctance using
suitable methods.

3. Tostudy different control components and their utility as err or detectors.

4. Tolearn and implement basic control mechanisms using compensat ors and PID contro Il ers.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Learn the measurement of non-electrical variables and electrical quantities

2. Apply the fundamentals of measuring methods in computing basic R,L and C parameters.

3. Understand the char acteristic behaviour of transducers and Programmable Logic Control ler in
indust rial applications.

4. Design and develop simple control mechanis ms for given LTI systems.

Experi
ment

List of Experiments

HOURS

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.

32.
33.

34.

35.

To measure ampl itude and frequency of the signal using CRO (Y-T mode)
To measure frequency of an unk nown signal and phase angle between two
Signals obtaining Lissajous patte rn using a CRO

To Verify and Study Low Resistance Kelvin Double Bridge Kit

To Verify and Study Self Inductance by Maxwell Bridge

To Verify and Study Self Inductance by Hay® Bridge

To Verify and Study Self Inductance by Anders on® Bridge

To Verify and Study Self Inductance of Owen & Bridge

To Verify and Study Capacitance by De Sauty® Bridge

To Verify and Study Capacitance by Schering Bridge

To Verify and Study Capacitance by Wien® Bridge

To plot calibration curve for a sin gle-phase energy meter

Stability analysis of a second order system using MATLAB software.

Digital simu lation of the P, PI, PD, PID control lers using MATLAB software,
To study synchro transmitter o receiver pair and its operation as an error
detector.

Study of two-phase AC servo motor and draw its speed torque

char acter istics.

To study speed control of DC Motor using Labview/M atlab.

To study Program mable Logic Controller (PLC) by using Ladder diagram for
various real time applications.

To study various types of Temperature Transdu cer (RTD, NTC Thermis tor,
LM 35 and K Type Ther mocouple).

Calculation of Phase margin and gain margin of Bode Plot

using MATLAB.

The list of experiments given above is only suggestive. The Instr uctor may add new
experiments as per the requirement of the course.

20

TEXT BOOKS
1. Laboratory Manual
REFERENCE BOOKS

2. Jerome J Virtual Instr umentation Using Labview6PHI publication, paperback 2010.

3. P.Gruggett,6LABVIEW Technical Resource Lyn d aldR Publishers, Dallas, TX.
Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
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Objectives
Cco1 X
Electrical co2 X
v 23EE0256 Measurement & co3
Control Laboratory X
CoO4 X
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Linear Integrated Circuits Laboratory L

_|

Course Code: |23EEOQ2 58 0

Course Type: P

Pre-Requisite | 23EEO 208

COURSE OBJECTIVES

4. Tointroducethe theoretical & circuit aspects of Op-amp, which is the backbo ne for the basics of Lind

integrated circuits.
To acquire the skills of designing and testing analog integrated circu its

5.
6.
of sensit ive parameters

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1. Elucidate and design the linear and non-linear applications of an opamp and

special application ICs.
2. Design and construct waveform generation circuits

3. lllu str ate the function of application specific ICs such as Voltage regul ators, PLL

and its applications
4. Elucidate and design the active filters and oscill ators.

To impart knowledge on assessing performance of electronic circuit throu gh monitor ing
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Experi List of Experiments HOURS
ment
15. Operational Amplifiers (IC741)-Characteristics and Application.
16. Waveform Generat ion using Op-Amp (IC741).
17. Applications of Timer IC555.
18. Design of Active filters.
19. Study and application of PLL IC&
20. Op-Amp voltage Regul ator- IC 723
21. To study the working of Hartley Oscillator and measure the frequency of
oscillations
22. To study the working of Colpit& Oscillator and measure the frequency of
oscillations
23. To study the functioning of Crystal Oscillator and measure the frequency of 20
oscillations
24. To study the frequency response of two-stage RC coupled ampl ifier and find
the voltage gain
25. To identify the type of feedback used in an amplifier and determine the
voltage gain
26. To study the push-pull amplifier and plot the frequency response
27. To study the transformer coupled amplifier and determine the frequency
response.
The list of experiments given above is only suggestive. The instructor may add new
experiments as per the requirement of the course.
TEXT BOOKS
2. Laboratory Manual
Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)
SEM | SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X X
Linear Integrated
v 23EE0258 Circu its Labor atory €02 X X
COo3 X X
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Live Project-l & Industrial Visits L T P | C
Course Code: |23EE0260 0 0 1 1
Course Type: |LP

Prerequisite None

INDUSTRIAL INTERNSHIP OBJECTIVES (110s):

To obtain hands -on experiencein converting a small novel idea/ techniqueinto a working

model/ prototype involving multi-disciplinary skills and/o r knowledge and working in as team.

INDUSTRIAL INTERNSHIP LEARNING OUTCOMES (lILOs):

At the end of the course, the student will be able to

1.To conceptualize a novel idea/ techniqueinto a product

2.Tothink in terms of a multi-disciplinary environment

3.To estimate the ability of the student in transforming the th eoretic al kn owledge stud ied so far into a
work ing model of an el ectrical/ electronic system.

4.To prepare a presentat ion in a professional manner, and docume nt all aspects of design work.

SESSI Description of Topic HOUR
ON S

The purpose of the live project in the second year of Electrical and Electronics
Engineering is to familiari ze them with the process of designing electronic devices,
circuits and systems as practiced in indust ry. This course requires students to 15
develop a project based on the knowledge and skills acquired in earlier
coursework and integrate their technical knowledge throu gh practical design
effort.

Mapping Matrix of Ind ustri al Interns hip Objectives (ILOs) and Ind ustri al Internsh ip Learning
Out comes (IIL Os)

SEM | SUB CODE Course name Ind ustri al IILO 1 IILO2 [IILO3 |IILO 4
Internsh ip
Objectives
v | 20EE0260 | Ve Project-l& o1 X X X X
Ind ustrial Visits
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TEAMWORK & INTERPERSONAL SKILLS L T P C
Course Code: 23SS452 0 0 2 1
Course Type: SEC
Pre-Requisite None

Training Objectives (TO): -

1. To make the students learn & demonstrate effective team work, leadership & interperso nal skills.

2. To equip the studen ts with capability of handling stress and utili sation of work time effectivel y.

3. To make the student understand the importan ce and application of Emotional Quotient, Critical
Think ing & Problem-Solving Skills.

Training Learning Out comes (TLO): -

After the completion of the training, the student will have ability:

1. To be confident working in a team and leading it as well.

2. To categorise the work and achieve expected performance within the time frame & will  be able to
adapt hims elf to work under various kinds of stress and re-energise him self to  bounce back from
such situations.

3. To get benefitted from Emotional Quoti ent in buil ding stro nger professional relationships and
achieving career and personal goals.

4. To face complex problems and effectively deal with it in the job  dueto Critical Think ing &
Problem-Solving Skills.

Student Engagement
Unit Course Contents Activity

Team Management

Team comm unicat ion & team conflict resolution
Unit - | Role of a team leader Collabor ative Work ing Game
Team goal setting & understanding team development Activ ity
Team dynamics & multicultural team activity
Johari Wind ow Model

Time Management

Unit-Il Time management matrix What You Did Yesterday
Pareto Princip le (80/ 20 rule) Activ ity
Development process of plan of action
Leadership
Unit-111 Dif ference between leadership & management Lead The Blindfolded Activity

Types of leadership style
Core leadership skills

Stress Management

Unit-1vV Sign of stress & its impact
Types of stress Keeping Cool Activ ity
Techniques of handling stress

Emotional Intelligence

Emotional intelligence & emotional competence Guess The Emotion Game
Unit - V Components & behaviou ral skills of emotional Activ ity
intelligence

Critical Thinking
Types of think ing & Characteristics
Unit - VI Critical think ing standa rds Think Pair Share Activ ity

Barriers to critical think ing

Problem Solving
Unit-VII Types of pr oblems & its solutions Think Pair Share Activ ity
Problem solving process & tools

Pedagogy

The training will be based on the concept of learning by pract ice.
The training will involve 30% of the training time on briefing and demonstration & the remaining 70% will e
focussing on stud ent& engagement in training activities.
The tr aining wil | follow a circular app roach where students are engaged, evaluated,given feedback and then fe
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Internal (Continuous Assessment & Evaluation) & End Term (Assessment & Evalu ation)
for Teamwork & Interpersonal Skills
Unit Internal Internal End Term TEnd
NT)I Unit Name Assessment Marks Assessment Merrll(w
’ Parameter (70) Parameters ar«s
30)
1 Team Management 10
. Role Play / Group Written
2 Time Management Activ ity 10 Test 10
3 Leadership 10
4 Stress Management Assignment 10
5 Emotional Intelligence 10
Written Test Viva 20
6 Critical Think ing 10
7 Problem Solving Case Story Telling 10
TEXT BOOKS

1. Communicat ion Skill s by Sanjay Kumar & Pushp Lata: Oxford University Press, 2018.

REFERNCE BOOKS
1. Personality Development & Communicat ion Skills-1 by C B Gupta: Scholar Tech Press,2019.(I SBN Nof &
9382209131)

Mapping Matrix of Training Objectives (TO) & Training Learning Out comes (TLO)

SEM | SUB CODE Course name Training TLO 1 TLO 2 TLO 3 TLO 4
Objectives
TEAMWORK & TO1 X
\% 2355452 INTERPERSONAL TO2 X
SKILLS TO3 X X
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rti ficial Intelligence and Machine Learning L T

Course Code: 4 3CS0202

Course Type: SEC

Pre-Requisite None

COURSE OBJECTIVES
1.To understa nd the need of Al

2.To describe Al algorithms (e.g., standa rd search algorithms).
3.To learn about one of the learning methods of Al that is Machine Learnin g.
4.To identify potential application domains of Al and machine learning in prac tice.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1. Identify problems that are amenableto solution by Al methods.

2. Understand the basics and need of Al and Machine learning in a global view.
3. Apply the supervised learning techniques.
4. Imple ment the different applications using the concepts of Al and ML

STUDENTS ENGAGEME NT
6 TRAINING CONTENTS ACTIVITY
INTRODUCTION:
Introd uction to Al:  Definitions, Histor ical | Classification of Al Problems
foundat ions, Basic Elements of Al, Characteristics | into Al task Domains
of intellig ent algorithm, Al application Area.
PROBLEM SOLVING:
" Depth -first, breadt h-first  sear ch, Problem | Solving manually constraint
Reduction, Constraint Satisfaction, Means-End | satisfaction problem
Analysis.
INTRODUCTION TO  MACHINE LEARNING
" Machine Learning Basics, Need of Machine | Identificat ion of ML Model based
Learnin g, Application Domains, Basic Learning | on Application
Techniques.
CLASSIFICATION PROBLEM Desian decision tr nd |
\Y Machine learning Algorithms for classificat ion Keljl\? lec.fho ees and apply
problem: Decision Trees, K-NN, SVM. ) algorithm
HANDS ON ACTIVITY:
Students will apply the methods learnt to design
applications for
Y, a) Constraint Satisfaction Problem Impleme nt the given activity.
b) Robot Traversal
c) Classification problems like COVID
Detectio n, Spam classific ation etc.
TEXT BOOKS

1.Introd uction to Machine Learnin g, E. Alpaydin. MIT Press
2.Machine Learnin g, T.M. Mitchell, Mc-Graw Hill

REFERENCE BOOKS

1.

123

Stu art Russell, Peter Norvig, Artificial intelligence : A Modern Approach, Prentice Hall, Fourth edition,




2.

Rich and K. Knight," Artificial Intel ligence", Tata McGraw Hill.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

& 3

SEM | SUB CODE Course name Course CLO1 CLO 2 CLO 3
Objectives
Artificial gg; X .
23CS0202 Intel ligence and
v Machine Learning co3 X X
CO4 X X
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DISCRETE MATHEMATI CS(EEE) L T P C
Course Code: PAMDC506B 3 0 0 3
Course Type: ES
Pre-Requisite None

COURSEOBJECTIVES(COs)
1. To introduce most of the basicterminoogies for Logical and Mathematical maturity that impart analytical abili tyf to
descibe, analyse and solving mathematical problems
2. Togetideaabou recurrencerelation & algebraic systems.
3. Tofamiliarize the students with Booleanalgebra and its terminologies.
4. To solve practical problemsto the regective branchesof Engineeringin a logical and systematic fasion.

COURSELEARNING OUTCOMES(CLOs)
The syllabus hasbeen prepared in alignment with National Education Policy (NEP). After competion of course, students woy|d
be able to:

1. Write an agument using logical notation and detamineif the argument is or is not valid.

2. Understand the basicprinciples of setsand operationsin setsand prove basicsetequalities.

3. Understanding recurrencerelation and propertiesof algebraic structuressuch asgroups, rings and fields.

4. Getideaof Boodeanalgebraand its applications.

UNIT COURSECONTENTS HOURS
UNIT-I Mathematical Logic: Propostions and Logical operators - Truth tables and propositions
generatedby a set -Equivalence and Implication - Tautologies- Laws of logic - Proofs ir
Propositional calculus -Direct proofs - Condtional conclusions - Indirect proofs - 8

Propositions over a universe -Mathematical Induction - The existential and universal
quantifi ers- Predcatecalculusincluding theory of inference.

UNIT-1I Set Theory & Relations: Laws of Settheory - Patition of a seti Relationsi Binary
relation - Domain and range of a relationi Inverse relation i Compgsite relation i
Equivalencerelationi Equivalenceclassesi Patitionsi Quotient seti Graphsof relations 8
- Hasse diagram - Matrices of relations - Closure operations on relations -Warshall's
algorithm

UNIT-I Recurr enceRelation & Algebraic Systems:
Recurrence relations - Solving a recurrence relation - Recurrence relations obtained from
solutions - Generating functions - Solution of a recurrence relation using generating 8
functions Closed form expresdon for generating function. Groups - Cyclic groups ang
subgraups -Normal subgroups - Coding theory - Group codes.

UNIT-IV Boodlean Algebra, Posets and lattices:

Definitions and Basic Propertiesof BooleanAlgebra, Bodean Expressions, Logic Gakes
and Circuits, Bodean Function - Method to find Truth Table of a Boolean Function i
Digjunctive Normal Form or Canonical Form - Karanugh map. Posetsi Hasse Diagram, 8
Chain and anti-chain, Dual of a poset- Isomarphic posets.Latticesi Propertiesof Lattices,
sub-latticeswell orderedset - competeorder- Competelattice - LatticeHomomaphism.
Application of Booleanalgebrato switching theory.

TEXT BOOKS/REFERENCE BOOK S

1. B. Kolman, R. Bushy, and S. C. Ross, Discrete Mathematical Structure, 6"edition.,Peaso rs 6
Publication,2017.

2. Sakar S. K., Discrete Mathematics, S Chand & Co Ltd2016. Prertice Hall India LearningPrivate
Limited; Seond edition, 2014.
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3. Keneth H. Rosen, Discrete Mathematicsand its application, Tata Mcgraw Hill, 7th edition, EW
2017.

4. Bondy J. A., Murty U. S.R., Graph Theroy, Springer, 2013.

5. C.L.Liu, Elementsof DiscreteMathematics,TataMcGraw Hill, 4™ edition,2017.

6. YadavS.K., DiscreteMathematicswith Graph Theory, Anne Books Pvt. Ltd., 2013.

7.

Mapping Matrix of Course Objectives(CO) and Course L earning Outcomes(CL O)
CLO
CEO CLO-01 CLO-02 CLO-03 CLO-04

CO-01 /
CO-02 /
CO0-03 f
CO-04 /
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Power Electronics L T P | c
Course Code: | 23EE03 05 3 0
Course Type: |[PC

Pre-Requisite | NONE

o
w

COURSE OBJECTIVES

1. Tolearn the char acteristics and applications of power electronic devices and circu its.

2. Toimpart knowledge about construction, working princip les of key power electro nic switches &
th eir switching character istics.

3. Tointroduce the fundamental concepts relevant to operation of power electro nic converters and
output waveforms.

4. To enablethe student s, understand about various factors which must be considered while designing
power electronic systems.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. pescribe the details of power semiconductor switches (Construction, Characteristics, and operation).
2. Understand the operation of controlled rectifie rs, choppers, and inverters.
3. Apply the operation of AC-to-AC converters
4. Design various power electronic converters

UNIT COURSE CONTENTS HOURS

UNIT-I POWER ELECTRONIC DEVICES

Introd uction to power semiconductor devices, Construction - Princip le of operation
- Dynamic char acteristics of Power diodes, SCR, Power MOSFET, IGBT, Protection 8
circuits: Snubber, over voltage and over current, Crowbar,

Power loss calculation (Switching, conduction and leakage losses)

UNIT-II | AC TO DC CONVERTERS

Single-phase and thre e-phase controlled rectifie rs (half and full converters) with R,
RL and RLE load, Estima tion of average and RMS load voltages, RMS load current 8
and input power factor, Effect of source inducta nce, Single-phase and thre e-phase
dual converte rs, Generat ion of control signals for single-phase AC to DC converters
0 Cosine wave crossing control, ramp comparator approach

UNIT- DC TO DC CONVERTERS
Il Princip le of step up and step down operation & single quadrant DC chopper with
RLE load &Time ratio control, Forced commutated ch opper :Voltage comm utated 8

choppers, Forced commutated c hopper :Current and load commutated choppers,
Sepic, Cuk converter - Buck-Boost converter.

UNIT-IV | DC TO AC CONVERTERS
Single-phase voltage source inverter, Thre e-phase voltage source inverter (120° and 8
180°), Single phase diode clamped multilevel inverter, PWM techniques: multiple
PWM, SPWM, modified SPWM - Harm onic reduction

UNIT-V | AC TO AC CONVERTERS AND POWER ELECTRONIC APPLICATIONS
AC Voltage regul ator, Cycloconverter: Thre e-phase to sin gle-phase and three-phase

to three - phase, Introd uctionto matrix converter, UPS - SMPS 6 HVDC systems & 8
Tap changing of transformers
TEXT BOOKS
1. Rashid, M.H., dPower Electronics - Circuits Devices and Application s &rentice Hall of Ind ia,2014,
th -
4" edition.

2. Sen.P C, oPower Electronic s data Mc Graw Hill Education, 2012, 39 o reprint .

3. Bhimbra .P.S. 6Pdwer Electronic s Ehanna pub lishers, 201 2, Fifth edition.
REFERENCE BOOKS
4. Singh. M.D and Kanchandani-oPower Electronicsé-Tata McGraw-Hill & Hill Publication Company
Ltd, 2015, 23rd reprint.
5. Joseph Vithayathil, dPower Electronics Princip le and application s &1c Graw Hill Ed ucation,
edition 2010.
6. Ned Mohan,T.M Undeland and W.P Robbin, cPower Electronics: converters, Application and
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design 6John Wiley and sons, 3" edition, 2006.

Andrzej M. Trzynad lowski dntrod uction to modern power electronics 6 John Wiley and

sons,

3" edition, 2015.
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V R Moorthi, "Power Electronics: Devices, Circuits and Ind ustrial Applications”, Oxford University
Press Ind ia, 2005.

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)

SEM

SUB CODE

Course name

Course
Objectives

CLO1

CLO 2

CLO 4

23EE0305

Power Electronics

Cco1

X

Cco2

COo3

COo4
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Generation, Transmission and Distribution
Course Code: DAEEXX X 3
CourseType: ES

Pre-Requisite Basc Knowledgeof circuit theory

—
ol

COURSE OBJECTIVES(COs)
10. To identify major componrents of power transmission and dstribution g/stems.
11. 2. To decribethe prindple of operation of transmission anddistribution equpment.
12. 3. To undastandthe key factors in transmission anddistribution system equipment specification and netwjprk
design.
COURSELEARNING OUTCOMES (CLOs)
The syllabus has been prepared in aignment with Nationa Education Policy (NEP). After completion of couge,
students wouldbe able to:
14. Undestandthemajor componerts of Transmission andDistribution Systems (TDS) andits practical
significance.
15. Apply knowledge ofvarious equipmentspecifi cationsto design transmission anddistribution systems.
16. Undestandthelatesttechnologiesin thefield of eectrica transmissionanddistribution.

UNIT COURSECONTENTS HOURS

UNIT - Transmission line parameters:
Resistance, Indudance, and Capacitance @lculations 1 Singe-phase andthree;

phase linesi doule circuit linesi effect of the arth on transmission ling 8
capecitarce.
UNIT -1l Performance of transmission lines:

Reguation andefficiency Tunedpower lines, Power flow throughatransmissior
linei Power circle diagrams, Introduction to Transmission lossand Formation of 8
the caonali critical voltagesi effect online prformance i traveling waveforr

pheromena
UNIT -1l Mechanical design of overheadlines:
Line suppatsi Insdators, Voltage distribution in suspersion insuators i Testing
of insuators i gtring dficiercy T Stressand sg calculation i effects of wind anc 8
iceloading.
UNIT -IV Underground cables:
Comparisonwithoverhead lineT Typesof cablesi insulationresstancei patertia 3

gradient i capacitance ofsingle-core and three-core cables.

UNIT -V Distribution Systems:

Gerera aspectsi Kelvin'sLawi A.C. distributioni Singe-phase andthree-phase
T Tedhniquesof voltage control and power factor improvement i Introduction to 8
Distributionlossi Recent trends

in transmission anddistribution systems.

TEXTBOOKS
1. D.PKothai and I.J. Narath, Powver System Engineeringd Tata McGrawi Hill, 2ndEdtion, 2008.
2. Gupta BR, 'Powver SysemAndysis& Design, S.Chand and @mpany Ltd., 5th Edition, 2001.
3. John J. Grainger & Stevenson.W. D., 'Power System Andysis, McGraw-Hill, 1st Edition, 2@®3.

REFERENCE BOOKS
1. TuranGonen,Electric Power Distribution System Engineeringd CRC Press INC, 2ndEdtion 20 .

129




2. (Electrical Tramsmission and Distribution Refererce Booki Westinghouse Electric EW

Corporation, 4thEdition 2007.

Mapping Matrix of Cour se Objectives(CO) and Course L earning Outcomes(CL O)

&
!
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COs LOs cLo1 CLO? CLO3
co1 v
CO2 v
CO3 v
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Course Code: R3EEO0355 0 0 2

1

Course Type: |P

NONE

Pre-Requisite

COURSE OBJECTIVES

1. Tomakethe students gain comprehensive kn owledge on power electronics devices and their application

To learn the operation and char acteristics of different power semiconductor switches.

2.
3. Toundersta nd and analyze the operation of control led rectifie r, chopper and cyclo-converter.
4

To simu late power electr onics converter using MATLAB/L ABVIEW

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Design converter and inverter circuits using power electr onic devices.
2. Construct commutation circuits.
3. Set up the speed control of machines using various power electronic circuits.
4. Analyze various power electronic converters using MATLAB/ LABVIEW

Exper List of Experiments HOURS
iment

1. To study characteristics of R, RC & UJT triggering circuit with Pul se
Trans former.

2. To Verify and Study Single Phase Half Wave Convertor

3. To Verify and Study Single Phase Full y Bridge Control Convertor

4. To Verify and Study Single Phase AC Voltage Convertor using TRIACS

5. To Verify and Study Single Phase Series Inverter Circu it using SCR

6. To Verify and Study Parallel Inverter circuit

7. To Verify and Study Series Inverter circuit

8. To Verify and Study Commutation circuit

9. To Verify and Study Mc - Murray Bedford half & full bridge Inverter
circuit 20

10. To Verify and Study speed control of DC Motor using rectifier circuit

11. To Verify and Study Commutation Circu itry of thy ristor

12. To Verify and Study Speed Control of Universal Motor using SCR

13. To Verify and Study speed control of three phase induction Motor
using Voltage Source Inv erter

14. To determine switching characteristics of MOSFET BASED Chopper
Motor Control ler

15. To determine Tran sfer Function Characteristics of AC Servo Motor

The list of experiments given above is only suggestive. The Instr uctor may add
new experiments as per the requirement of the course.

TEXT BOOKS
1. M.D Singh & K.B. Kanchandhani oPower ElectronicséTata Mc Graw & Hill Publishing
Company, 2007
2. M.H. Rashid dPower Electronics: Circuits, Devices and Application s Brentice Hall of
India
REFERENCE BOOKS
1. Vedam Subramanyam oPower Electronics dNew Age Inte rnational (P) Limited,
Publishers.
2. V.R. Mur thy oPower Electronics61st Edition 2005, Oxford University Press
3. P.C. Sen dPower Electronics data Mc Graw-Hill Publishing.
Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Power Electronics CO1 X
\% 23EE0355 Lab Co2 X
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Co4
Electrica | Sim ulation and Programming Lab L T| P | C
Course Code:4 3EE03 57 0 ol 2 [ 1
Course Type: |P
Pre-Requisite | NONE

COURSE OBJECTIVES
To impart practical working kno wledge of Electrical and Electronics Simulation and
Analysis using Mathem atical comp uting languages such as MATLAB and/ or SCILAB.

1.
2.
3.

4.

To Solve, Simulateand Analyse basic Electrical and Electronics Circuits and Applications by writing Ohm

law, KCL and KVL Math ematical Equations and Programs.

To develop hands on working experience with reference to Solve, Simulate and Analyse Electrical

Electronics Circuits using MATLAB or SCI LAB environments .
COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1. Understand the main features and importance of the MATLAB/ SCI LAB mathe matical
program ming environment.
2. Apply working kn owledge of MATLAB/ SCI LAB package to simu late and solve
Electrical, Electronics circu its and Applications.
3. Solve, Simu late and Analyse various AC and DC circuits.
4. Solve, Simu late and Analyse various Trans former, DC Generator circuits, Analog and
Digital Electronics circuits.
Experi List of Experiments HOURS
ment
1. Introd uction to MATLAB/ SCI LAB; features, applications and software
versions, STARTING and QU ITTING, MATLAB DE SKTOP.
2. DESKTOP TOOLS; Command Window, Command Histor y, Launch Pad,
Help Browser, Current Directory Browser, Workspace Browser, Editor/
Debugger
3. GETTING STARTED MATLAB; Using it as a calculator, Creating variables,
Overwriting variable, Error messages, Making corr ection s, Control ling the
hierarchy of operations or precedence, Controlling the appearance of floating
point num ber, Managing the worksp ace Keeping track of your work session,
Enter ing multiple state ments per line, Getting help
4. Generation of various signals and seq uences (Periodic and Aperiodic), such
as unit Impulse, Step, Square, Saw tooth, Triangular, Sin usoidal, Ramp
Signals.
5. Operations on signals and sequences such as Addition, Multiplication,
Scaling, Shifting, Folding, Computation of Ener gy, and Average Power 20
6. Application of Network Theorems to Electrical Networks.
7. Locating the Zeros and Poles and Plotting the Pole-Zero maps in S plane and
Z-Plane for the given transfer function
8. Simu lation of DC Circu its
9. Simu lation of sin gle phase diode bridge rectifiers with filter for R & RL load
10. Design of Low Pass and High Pass filters
11. Simu lation of Diod e, MOSFET and IGBT char acteristics
12. Analysis of three phase circuit, representing generator, transmission line
and load
13. TRANSIENT STABILITY STUDIES
The list of experiments given above is only suggestive. The Instr uctor may add new
experiments as per the requirement of the course.
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Laboratory Manual References

1. http:// in.m ath works. com/

2. https: / / www .scilab.org/ resources/ document ation/ tutorials

3. Introduction to Programming with Matlab by J. Michael Fitzpatrick and John D. Crocetti,
Departmen t of Electrical Engineering and Computer Science, School of Engineering,
Vanderbilt University, Nashville, TN, 2000-2011.

4. Introduction to Matlab: Application to Electrical Engineering by Houssem Rafik EIHana
Bouchekara, Umm EIl Qura University, Februray 2011 .

5. A Matlab Tutorial by Dr. L. Doyle and Dr. A. Kokaram, Department of Electronic and
Electrical Engineering, University of Dublin Trinity College, 2000 .

6. Electronics and circuit analysis using MATLAB by John. O. Attia, Department of Electrical
Engineering, Prairie View A&M University, Boca Raton London, New York, Washington D.C.,
CRC Press, 1999.

7. MATLAB for Electrical and Computer Engineering, Student s and Professionals with Simulink
by Roland Priemer, University of Illinois at Chicago, Scitechp ub.com, Edison, NJ, 2013.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Electrical gg; X
Simu lation and X
v 23EE0357 Programming COo3 X
Lab CO4 X
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23EE0363 Compu ter Aided Manufactur ing (CNC) Laboratory L T P C
Course Code: 4 3EE0363 0 0 1
Course Type: [P
Pre-Requisite |None

COURSE OBJECTIVES
To provide hands-ontraining to the studernts onvarious design software in mechanica engineering.
Create 2D and 3D models of componerts.
Create assembly drawingof componerts.

Preparing standard drawing layaut for modeled parts or assemblieswith BoM

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

Drafting practice usingcomputer.

Modeling of2D and 3D parts.

Creating assembly dawing of components.

Prepare standard drawinglayoutfor modded parts or assemblies with BoM

Experi List of Experiments HOURS
ments

Exp. No. 1: Drawing of ssimple obpds wsing theoptions
offset, mirroring, arrays.

Exp. No. 2:Drawing of atitle block with necessary text and
projedion symbols.

Exp. No.3: Drawing of front view, top view and side view
of simde solids.

Exp. No.4: Assembly of PlmmerBlock.

Exp. No.5: Assembly of Srew Jack.

Exp. No.6: Assembly of Sleve & Cotter joints.

Exp. No.7: Assembly dawing of Conreding Rod.

Exp. No.8: Assembly of Coulingsi Flange.

Exp. No.9: Assembly dawing of Knuckle Joint

Exp. No. 10:Assemblyof BushBeaing.

20

TEXT BOOKS
2. Laboratory Manual
REFERENCE BOOKS

th o
2. Nagarath.l.J. and Kothari.D.P., ¢Electric Machine s6, T.M.H. Publishing ColLtd., New Delhi, 4 edition

2010.
Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
SEM | SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
CO1 X
Computer Aided CO2 X
\ 23EE0363 Design Laboratory CO3 X
CO4 X
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Live Project-Il & Industrial Visits L T P
Course Code: |23EE0359 0 0 1
Course Type: |LP/SI
Prerequisite 23EE0260

INDUSTRIAL INTERNSHIP OBJECTIVES (11Os):

To obtain hands -on experiencein converting a small novel idea/ techniqueinto a working
model/ prototype involving multi-disciplinary skills and/o r knowledge and working in as team.
INDUSTRIAL INTERNSHIP LEARNING OUTCOMES (IILOS):

At the end of the course, the student will be able to

1.To conceptualize a novel idea/ techniqueinto a product

2.Tothink in terms of a multi-disciplinary environment

3.To estimate the ability of the student in transforming the th eoretic al kn owledge stud ied so far into a
work ing model of an el ectrical/ electronic system.

4.To prepare a presentat ion in a professional manner, and docume nt all aspects of design work.

SESSION

Description of Topic

HOURS

The purpose of the live project in the third year of Electrical and Electronics
Engineering is to familiarize them with the process of designing elect ronic
devices, circuits and syst ems as pract iced in industry. This course requires
students to develop a project based on the kn owledge and skill s acquired in
earli er coursework and integrate their technical kn owledge throu gh pract ical

design effort.

15

Mapping Matrix of Ind ustri al Internship Objectives (ILOs) and Ind ustrial Internsh ip Learning Outcomes

(IILOs)
SEM | SUB CODE Course name Ind ustri al Lo 1 Lo 2 (IILO3 | IILO 4
Internsh ip
Objectives
v | 20EE03s9 | LiveProject-ll & o1 X X X

Ind ustrial Visits
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Industrial Training-I L T P
Course Code: [23EE0361 0 0 2
Course Type: LP/SI
Prerequisite NONE

COURSE OBJECTIVES
To provide short-term work experiencein an Ind ustry/ Company/ Organization
COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. To Get an inside view of an indust ry and organization/ company
2. To Gain valuable skills and knowledge
3. To Make professional connections and enhance networking
4. To Get experiencein a field to allow the stude nt to make a career transition

SESSIO Description of Topic HOURS
N
1. ltis mandat ory for every student to under go this course.
2. Every student is expected to spend a minimum of 15-days in an Industry/
Company/ Organization, during the summer vacation.
3. The type of indust ry must be NOT below the Medium Scale category in his / her
domain of the degree program me.
4. The stud ent must submit the oTraining Completion Certific a t isstied by the
indust ry/ company / Organisation as well as a technical rep ort not exceeding 15
pages, within the stip ulated time to be eligible for making a presentat ion before the
comm itt ee constituted by the department.
5. The committee will then assess the student based on the report submit ted and
the presentat ion made.
6. Marks wil | be awarded out of maximum 100.
7. Appropriate grades wil | be assigned as per the regul ations. 30
8. Only if a student gets a minimum of pass grade, appropriate cred it will be
transferred towards the degree requirements, as per the regul ations.
9. It is solely the responsibility of the individual student to fulfill the above
condit ions to earn the credits.
10. The attend ance for this course, for the purpose of awarding attenda nce grade,
wil | be considered 100%, if the credits are transferred, after satisfying the above (1)
to (8) norms; else if the credits are not transferred or transferable, the atte ndance
wil | be considered as ZERO.
11. The committee must recommend redoing the course, if it collectively concludes,
based on the assessment made from the report and presentat ions submitted by the
student, that either the level of training rec eived or the skill and / or knowledgg
gained is NOT satisfactory.
Evaluati on:
Training--100% INTERNAL CONTINUOUS
COURSE NATURE ASSESSMENT
ASSESSMENT METHOD- (WEIGHTAGE 100%)
In-Semester Assessment tool Presentation Report Total
Weightage 80% 20% 100%
End semester examination Weightage: 0%
Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)
SEM | SUB CODE Course name Course CLO1 |CLO2 |CLO3 |CLO4 | CLOS
Objectives
Industrial
\Y 23EE0361 Training-| COo1 X X X X X
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PRESENTATION SKILLS L T
Course Code: 23SS553 0 0
Course Type: SEC
Pre-Requisite None

Training Objectives (TO):-

1. To develop the public speaking skills in the student.

2. To make the students learn and adapt to the necessary eti quettes required to work and grow in corporafe
culture.

3. To make the student learn to speak in a debate session by putting his argu ments and making oth ers accept
his viewpoint convincin gly.

Training Learning Out comes (TLO): -

After the completion of the training, the student will have ability:

1. To be confident in pres enting him self in front of audience.

2. To become professional in his appr oach towards work culture.

3. Toenhance the level of communicat ion skills while interacting with others.

Student
Unit Course Contents Engagement
Activity
Presentation Skills
Unit-I Imp ortance of pres entat ion skills PPT Presentation
4 P& of pres entat ion skills & plan, prepare, pract ice & present Activ ity
Guidelines for effective presentat ion
Story Telling Skills
Unit-II 4 P& of story telling skills 0 people, place, plot & purpose Start From
Types of story telling techniques Where | Stopped
Imp ortance of story telling skills Activ ity
Corporate Culture Etiquettes
Imp ortance of pr ofession al behaviour at work place
Unit-1l Understand & implementation of eti quettes at work place Etiquettes Role
Imp ortance of values & ethics Play Activ ity
Types of pr ofessional / corporate etiquettes
Debate/ Extempore
Dif ference between debat e, extempore & group discussion Current Affair
Unit-1IvV Learning argument / counter argument in debate Topic Speech
Role of verb al & non verbal comm unicat ion in debate/ extempore Activ ity
Imp ortance of current affairs / general knowledge
Art of Creating Impression
Unit-V Imp ortance of creat ing first impression Speech Activity
6 ways to master the art of creating impress ion

Pedagogy
The training will be based on the concept of learning by pract ice.
The training will involve 30% of the training time on briefing and demonstr ation & the remaining 70%
wil | be focussing on stud ent& engagement in training activities.
The training wil | follow a circu lar approach where students are engaged, evaluated, given feedback and
then re eng aged.

Internal (Continuous Assessment & Evaluation) & End Term (Assessment & Evalu ation)
for Teamwork & Interpersonal Skills

End
. Internal Internal End Term
Unit . Term
Unit Name Assessment Marks Assessment
No. Marks
Parameter (70) Parameters (30)
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1 Presentat ion Skills Preser_1ta_1t lon 20
Activ ity

2 Story Telling Skills Speech Activity 15 W_lr_gtsin 10
3 Corporate Culture Etiquettes Assignment 10
4 Debate/ Extempore 15

Speech Activity Viva 20
5 Art of Creating Impress ion 10

TEXT BOOKS

1. Communicat ion Skills by Sanj ay Kumar & Pushp Lata: Oxford University Press, 201 8.
REFERNCE BOOKS

1. Personality Development & Communicat ion Skills-1 by C B Gupta: Scholar Tech Press,2019.(I SBN No. &

9382209131)
Mapping Matrix of Training Objectives (TO) & Training Learning Outcomes (TLO)
SEM | SUB CODE Course name Training TLO 1 TLO 2 TLO 3
Objectives
TO1 X X
\Y, 23SS553 Presentat ion Skills TO2 X
TO3 X X
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Design Thinking and Augm ented Virtual Reality L

ol

Course Code: 4 3CS0301 0

N
IR

Course Type: SEC

Pre-Requisite |[None

COURSE OBJECTIVES
1. To recognize the importance of DT.
To explain the phases in the DT process.

2.
3. To familiarize the studen ts with the Augmented Virtual Reality Environment.
4,

To establish and cultivate a broad and comprehensive understand ing of this rapidly evolving

and commercially viable field of Computer Science
COURSE LEARNING OUTCOMES (CLO)
After the completion of TRAINING the students will be able to:

1. Understand and critically apply the concepts and methods of business processes.
2. Understand and analyzing design think ing history and its various concepts.
3. Understand, analyzing and create models with user® collabor ation to apply design think ing concepts.
4. Understands the role and importance of graphicsin VR, AR and MR.
5. Understand the technical and experiential design foundat ion required for the implementation of
imm ersive environments in current and future virtual, augmented and mixed reality platforms.
STUDENTS
MODULE TRAINING CONTENT ENGAGEME NT
ACTIVITY
INTRODUCTION TO DT
Recognize the import ance of Design Think ing, Identi fy the stepsin the | Product that
DT process, Recognize the steps in the empath ize phase of DT, Identify | you loved and
the steps required to conduct an immersion activity hated activity.
DEFINE PHASE OF DT Interv iew
Conduct an immersion activity and fill up the DT question template, | people and fill
Il Recognize the steps to create personas in the define phase of DT, | the DT
Recognize the steps to create problem statements in the define phase | Question
of DT, Define the problem state ments in the define phase of DT. template
IDEATE PAHSE OF DT
Recognize the steps in the ideate phase of DT, Apply the steps in the | Ideate a
1 ideate phase of DT, Recognize how doodling can help to express ideas, | solution for a
Recognize the importance storytelling in presenting ideas and | Given problem.
protypes, Recognize the importance of the prototype phase inDT.
INTRODUCTION TO VR and AR To study
Histor ical Overview, Current Trends and Future applications of| various AR and
Y Immersive Technologies, Best practices in VR, AR and Mixed Reality | VR based
(MR), Categorization of VR and AR techniques, Input and Outp ut | existing
devices used in AR and VR. Case Study : Google Lens, ARCore applications.
HANDS ON ACTIVITY
This activity will help the students to identify the importance of an I
. . ) Designing of
v innovative approach: _ o _ _ Solution to the
a) Discuss about a product that you like or dislike and identify Problem
what they need in a bad product to make it good. )
b) Design a prototype how AR and VR can be used in Education.
TEXT BOOKS

1.Kelly S. Hale (Editor), Kay M. Stanney (Editor). 2014. Hand book of Virtual Environments:
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Design,

Ergonomics)
ISBN-13: 978-146651 1842
2.Michael Madary and Thomas K. Metzinger. 201 6. Real Virtua lity: A Code of Ethical Conduct.
Recommendati ons for Good Scientific Practi ce and the Consu mers of VR-Technology. Frontie rsin

Robotics and Al 3, February: 1823. htt p:// doi.org/ 10.3389 / frobt.2016.00003

Implementation,

and Applications, Second Edition (Human

Factors and

/

.
Fo
7

3.Jason Jerald. 2015. The VR Book: Huma n-Centered Design for Virtual Reality. Association for
Computing Machinery and Morgan & Claypool Publishers. http:// doi.org/ 10.1145/ 27927 90

REFERENCE BOOKS

1.Hooked by Nir Eyal

2.The Art of Creative Think ing by Rod Judkins
3.Start Up nation by Dan Senor and Saul singer

4. Start with Why by Simon Sinek

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM SUB Course name Course CLO | CLO | CLO | CLO | CLO
CODE Objectives 1 2 3 4 5
CO1 X
Design Thinking and CO2 X X
\Y 23CS0301 Augmented Virtual Reality Cco3 X
CO4 X
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Semester 0 VI

Power System Protection
Course Code: PAEEXX X 3
CourseType: ES

Pre-Requisite  [Basc Knowledgeof Power System

,_
o|H
o|u
w|O

COURSE OBJECTIVES(COs)
13. To understandall typesof protective relays, and circuit breakers andprovidea strong bakgroundfor worl§ng
in practical power system protection.
14. To gdn knowledgeof the protection of transmission lines, transformers, and busbar protection.
15. To expgain the woking principle and application of circuit breakers.
COURSELEARNING OUTCOMES (CLOs)
The syllabus has been prepared in aignment with Nationa Education Policy (NEP). After completion of couge,
students wouldbe able to:
17. Classify anddescribetheworking of various relaying schemes.
18. Idertify and implement anappropriate relaying scheme for different power appaatus.
19. lllustrate thefunction of various (Bs and related switching issues.
20. Describethe causesof overvoltageandprotection againstovervoltage.

UNIT COURSECONTENTS HOURS
UNIT -l Introduction to Relays and its Operation
Gerera classification, Principle of operation, types, characteristics, Torque 8
eqguetion, Relaying Schemes, Réay coordination.

UNIT -II Apparatusand line protection:
Line Protectioni Distarce protection, Differertial protection, and Carrier curren
protection. Generator protection i protection aginst abnama conditions, gato 8

and rotor protection. Transformer Protectioni Incpient fauti Differentidl
protection, Fealer, and Busbar protection.

UNIT -1l Surge Protection and Insulation Coordination:
Introduction to sulstation achitecture, attomation, and protection - Protectior]

against overvoltagesi Causes of overvoltage, Groundwires, Surge alsorbers, and 8
diverters. Earthing - types. Insuation coordination.
UNIT -IV Circuit Breakers: Theay of arcing and arc quenching circuit breakers-types i 8

rating and omparison, RRRV, Resistor switching, ard capacitor switching.

UNIT -V Modern Protection System: Introduction to Static relays 1 Digital relays -
Microprocessor-based relays 1T Apparatus and line protection 7 Basics of 8
Numerical relays.

TEXTBOOKS
1. Badi Ram and Vishwekarma, D.N., 'Pover System Protection and Switchgea', Tata McGraw Hjl
Pubishing CompanyLtd.,2nd Edtion, 2011.
2. Ravindrareth B., and Ghander, N., Power Systems Protection and Switch Gear', Wiley Eastern Ltd., It
Edition, 1977.
REFERENCE BOOKS
1. Sunil S. Rao, Protective Switch Gear, Khanna Publishers, New Delhi, 13th Edition, 2008.
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2. Y. G. Pathargar, Fundamertals of Power System Protectiond PHI Learning Private 4\ sraee /&
Limited, 2ndEdition, 2010. h ="

3. C.L. Wadtwa, Electrical Power Systems3 Wiley-Blackwell, 6th Edition, 2007.
4. Ramesh Bansal, "Power System Protectionin Smart Grid Environment", CRC Press, 1st Edition, 21
Mapping Matrix of Cour se Objectives(CO) and Course Learning Outcomes(CL O)

CLOs

COs CLO1 CLO? CLO3 cloa
co1 v
CcO2 v
co3 v v
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icr oprocessor & Microcontroller L T P C
Course Code: 4 3EE0308 3 0 0 3
Course Type: [PC
Pre-Requisi te | NONE

COURSE OBJECTIVES
1. Toimpart knowledge about microcomputers, microprocessor, associated hardware and its
archit ecture.
2. To enable stu dents to write program mein asse mbly language.
3. To enable the stud ents to understand about the interfacing and peripherals used and
application of 8085 microprocessor and its applications.
4. To introduce the basic concepts relevant to 8086 microproce ssor architect ure and its operating modes.
COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Identify various hardware components of microcomputers and peripherals.
2. Understand the archit ectu re and work ing of Intel 8086 microprocessor
3. Design small pract ical systems using microcontrollers.
4. Comprehend the architecture Intel 8051 microcontrol ler, assembly language program ming using
8051 instructions set.

UNIT COURSE CONTENTS HOURS
UNIT-I Introduction to Microprocessor Systems: Architecture and PIN diagram of 8085,
Timing Diagram, memory organization, Addressing modes, Interrupts. Assembly 8
Language Program ming.
UNIT-II 8086 Microprocessor: 8086 Architectu re, difference between 8085 and 8086
architectu re, generation of physical address, PIN diagram of 8086, Minim um Mode and
Maximum mode, Bus cycle, Memory Organization, Memory Interfacing, Addressing 8
Modes, Assembler Directives, Instruction set of 8086, Assembly Language
Program ming, Hard ware and Software Inter ru pts.
UNIT-IIl | Interfacing of 8086 with 8255, 8254/ 8253, 8251, 8259: Introd uction, Generat ion of
I/ O Ports, Programmable Peripheral Interface (PPI)-Intel 8255, Sample-and-Hold
Circuit and Multiplexer, Keyboard and Disp lay Interface, Keyboard and Disp lay 8
Control ler (8279 ), Program mable Interval timers (Intel 8253/ 8254 ), USART (8251), PIC
(8259), DAC, ADC, LCD, Stepper Motor.
UNIT-IV | Overview of Microcontroller 8051: Introd uctionto 8051 Micro-controller, Architectu re,
Memory organization, Special function registers, Port Operation, Memory Interfacing,
I/ O Interfacing, Program ming 8051 resources, interrupts, Programme r dn®del of
8051, Operand types, Operand addressing, Data transfer instruction s, Arithmetic 8
instruction s, Logic instructions, Control transfer instructions, Timer & Counter
Program ming, Interru pt Program ming.
UNIT-V | Case studies of different Applications: Measurement and control of electrical and
physical systems, data acquisition etc. 8
TEXT BOOKS
1. Microproce ssor Archit ectu re, Program ming and Applications with the 8085 by R. S.
Gaonkar, Penram International Publishing (India) Pvt Ltd.
2. Introd uction to Microprocessors by A. P. Mathur, TMH.
3. John E. Uffenbeck, dThe 8086 / 8088 Family: Design, Program ming, and Interfacingd, PHI
4. Barry B. Bray, dntel Microproce ssors 8086/ 808 8, 8018 6/ 80188, 8028 6, 80386, 804 86,
Pentium, Prentium Proprocessor, Pentium I, Il , 6
5. Rajkama |, 68051 Microcontrol leré.

REFERENCE BOOKS

1. Fundam entals of Microprocessors and Microcomputers B. Ram, Dhanpat Rai & Sons.
2. Microproce ssor Microcomputer and their Applications by A. K. Mu kh opadh yay, Narosa Publishing

House.

3. Muhammad Ali Mazidi, Janice Gilli spie Mazidi, Rolin D. MCKinlay 6The 8051 Microcontrol ler
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and Embedded Systemsg,2nd Edition, Pearson Education 2008. W

4. Kenneth J. Ayala, 6The 8086 Microproce ssor: Program ming & Interfacing The PC§,
Delmar
Publishers, 2007.
5. AKRay, KM Bhurchandi, 6 Avanced Microprocessors and Periphera s Tata McGraw Hill, 2007.
6. Vaneet Singh, Gurmeet Singh, 0 Mdroproce ssor and Interfacing ¢, Satya Prakashan, 2007.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
co1 X
Microproce ssors C02 X
Vi 23EE0308 _ and co3 X
Microcontrol lers
CoO4 X
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Power Systems Simul ation Laboratory
Course Code: |23EEQ356 0 0
Course Type: [Prerequisite
Pre-Requisite [ None

—
—
Y
(@)

N
[EEN

COURSE OBJECTIVES

To develop skills in simu lation software® and conducting experiments related to power system stud ies.
Provide hands -on experience to the students so that they are able to put th eoretic al concepts to pract ice.
To impart knowledge about the experimental determination of transmission line parameters.

To familiari ze the studen ts with the methods/ techniques for analyzing breakdown voltage.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to
1. Acquire skills of using computer packa ges for power system stud ies.
2. Acquire knowledge in conduct ing experiments related to power system stud ies.
3. Explain the use of MATLAB package to assess the performance of medium and long transmission linef.
4. Simu late sin gle-area and two-area frequency control

Experi List of Experiments HOURS
ments

At least 8 experiments are to be performed out of the following list:

1. To develop a computer program to solve the set of non-linear load flow equations
using G-S load flow algorithm.

2. To develop a software program to obtain real and reactive power flows, bus voltage
magnit ude and angles by using N 8 R method.

3. To become proficient in the usage of software in solving load flow problems using
Fast decoupled load flow method.

4. Program to read and print out the power system load flow data of 5 BUS 8 IEE 14
Bus and IEEE 30 Bus systems.

5. To develop a computer program to carry out simulation study of a symmetrical
three phase short circuit on a given power system.

6. To develop a program to transient stability of a given power system.

7. To develop a program for solving economic dispatch problem without
transmission losses for a given load condition using direct method and Lambda-
iteration method.

8. To develop a Simu link model of single-area and two-area load frequency control
of power system.

9. To develop a computer program to obtain the building algorithm for bus
impedance matrix of the given power system.

10. To measure ABCD parameters of a transmission line and calculate its efficiency
at various loads.

11. To plot the trip time characteristics of over voltage relay (microproce ssor based)
on testing Kkit.

12. Toplot thetrip time characteristics of under voltage relay (microproce ssor based)
on testing Kkit.

13. To plot the char acteristics of an over current relay (Inverse Type CDG) for plug
setting of 2.5A and 5A and TMS of 0.6 and 1.0.

14. To study the Negative phase sequence protection scheme on testing Kit.

15. To find the string efficiency without the guard ring, with guard ring.

16. To measure zero sequence components of line current in a 3-phase, 4 wire
system.

17. To measure (PPS and NPS) sequence components of supply voltage by
segregating networks and ver ify graph ically .

18. To measure earth resistance with the help of digital earth resistance tester.

10

The list of experiments given above is only suggestive. The instructor may add new
experiments as per the requirement of the course.
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TEXT BOOKS
1. Laboratory Manual
REFERENCE BOOKS
2. Olle.l.LElgerd, ¢Electric Energy systems th eory- An Introduct ion 6Tata Mc Graw Hill publishing Ltd, Ng
Delhi, 2008

3. D.P.Kothar i, I.J.Nagrath, dModern Power System analysisg, 4" Edition, Mc Graw Hill, 2011

Mapping Matrix of Course Objectives (CO) and Course Learning Qutcomes (CLO)

SEM SUB CODE Course name Course CLO1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X
Power System co2 X
VI | 23EE0356 Simu lation Co3
Labor atory X
CO4 X
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Micr oprocessors and Microcontrollers Lab
Course Code: PR3EE03 58 0 0
Course Type: |PC

Pre-Requisite | None

N
[EnN

COURSE OBJECTIVES

1.To enable the studen ts to do basic programs in the microproce ssors INTEL 8085 and microcontrol ler INTE

8051.

2.To provide ability for drawing flowcharts and writing Assembly Language Programs for a given problem.

3.To provide skills to decide machine codes corresp onding to Mnemonics and writing/ entering machi ne codes
8085 micropr ocessor Kit.

4.To enable the students to debug the Assembly Language Programs.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Execute 8085/ 8051 Microproce ssor & microcontroller using assembly language

2. Apply various arith metic operations using microprocessors.

3. Test various code conversion s.

4. Perform various types of interfacing.

ExXperi CiStof EXperiments HQPURS
ments
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1. To study the operation of 8085 micropr ocessor and its app lications

2. Towrite an assembly language program for adding , subt racting two 8 bit nu mbers
by using 8085 microprocessor kit

3. Towrite an assembly language program for adding, subtract ing two 16 bit num bers
using 8085 microprocessor kit

4. To write an assembly language for multiplying two 8 bit numbers by using 8085
microproce ssor kit

5. To write an assembly language program to sort given mdnumbers in ascending
order for micropro cessor 8085

6. To write an assembly language program for microprocessor 8085 to sort given &md
numbers in desc ending order

7. To write an assembly language program to calculate the sum of data using 8085
microproce ssor kit

8. Towrite an assembly language program to calculate the factor ial of a number using
8085 micropr ocessor (between 0 to 8).

9. Towrite an assembly language program to convert BCD data to Binary data using
8085 micropr ocessor kit

10. To write an assembly language program to obtain a rolling display of a particular
data by using 8085 microprocessor

11.To write an assembly language program to obtain the flashing display of a 30
particular data using microproce ssor 8085

12. To write an assembly program to make the stepper motor run in forward and
reverse direction for microprocessor 8085

13. To write an assembly language program for adding , subtracting two 16 bit
numbers by using 8086 microproce ssor kit

14. To write an assembly language program to sort given ddnumbers in ascending
order and descending for microproce ssor 8086

15. Write a Program to read 16 bit Data from a port and display the same in another
port.

16. Write a Program to generate a square wave using 8254.

17. Write a Program to generatea squarewave of 10 kHz using Timer 1 in mode 1(using
8051).

18. Write a Program to transfer data from external ROM to internal (using 8051 ).

19.Design a Minor project using 8086 Micro processor (Ex: Traffic light
control ler/ temperature control ler etc)

20. D esign a Minor project using 8051 Micro control ler

The list of experiments given above is only suggestive. The Instr uctor may add new

experiments as per the requirement of the course.

NOTE: - At least 8 Experiments out of the list must be done in the semester.

REFERENCE

1. Laboratory Manual.

2. Processor User Manuall.

3. Microcontro ller user Manual l.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
SEM | SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Microproce ssors col X
VI | 23EE0358 and coz X
Microcontrol lers Cco3 X
Lab Co4 X
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Live Project-Ill & Industrial Visits L T P | C
Course Code: [23EE0360 0 0 1 1
Course Type: |LP

Prerequisite 23EE0260 ,23EE0359

INDUSTRIAL INTERNSHIP OBJECTIVES (lIOs):

To obtain hands -on experiencein converting a small novel idea/ techniqueinto a working

model/ prototype involving multi-disciplinary skills and/o r knowledge and working in as team.

INDUSTRIAL INTERNSHIP LEARNING OUTCOMES (IILOs):

At the end of the course, the student will be able to

1.To conceptualize a novel idea/ techniqueinto a product

2.To think in terms of a multi-disciplinary environment

3.To estimate the ability of the student in transforming the th eoretic al kn owledge stud ied so far into a
work ing model of an el ectrical/ electronic system.

4.To prepare a presentat ion in a professional manner, and docume nt all aspects of design work.
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Description of Topic

HOUR
S

The purpose of the live project in the third year of Electrical and Electronics
Engineering is to familiari ze them with the process of designing electronic devices,
circuits and systems as practiced in indust ry. This course requires students to
develop a project based on the knowledge and skills acquired in earlier
coursework and integrate their technical knowledge throu gh practical design
effort.

15

Mapping Matrix of Ind ustri al Interns hip Objectives (ILOs) and Ind ustri al Internsh ip Learning
Out comes (IILOs)

SEM | SUB CODE Course name Ind ustri al IILO 1 IHLo2 (IlILO3 |IILO 4
Internsh ip
Objectives
VI | 20EE0360 | LiveProject-lll & 101 X X X X
Ind ustrial Visits
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PROFESSIONAL SKILLS L T P
Course Code: 2355654 0 0 2 1
Course Type: SEC
Pre-Requisite None

Training Objectives (TO): -

1. Toencourage students to learn and apply the effective writing skills.

2. To make the students learn various types of b usine ss corresp ondence letters, cover letters & resume.

3. To encourage students to learn as to how to talk and convince peoplein GD & interview.

4. To make the students learn to buil d rapport for buil ding positive relationships professionally at workp lacd.

Training Learning Out comes (TLO): -

After the completion of the training, the student will have ability:

1. To understa nd the importance of professional writing required in workp lace.

2. To explore different formats in resu me, cover letters & other busine ss-related letters.

3. To develop knowledge, skills and understand ing people in-group and individ ually .

4. To apply communicat ion strategies either in-group or one on one basis and will be confident to lead th
discussi on among them.

Student
Unit Course Contents Engagement
Activity
Email Writing
Imp ortance of email communicat ion skills
unit-I Basic rul es of effective email writing Email Practice
Structu re of email 8 address, subject, message text, Activ ity
attachments, signature
Resume Writing
Dif ference between Resume, CV & Bio data Resume Making
Unit-II Guidelines of resume writing Activ ity
Resume preparation of the student
Cover Letter Writing
Objective of cover letter writing Cover Letter
Unit-lll Types of cover letters Practice Activ ity
Format & content of the cover letter
Other Business Letters Writing
Application Letters
Unit--Iv Ackn owledgement Letters Letter Writing
Complaint Letters Practice Activ ity
Memos

TEXT BOOKS
1. Communicat ion Skills by Sanj ay Kumar & Pushp Lata: Oxford University Press, 201 8.

REFERNCE BOOKS

1. Personality Development & Communicat ion Skills-1 by C B Gupta: Scholar Tech Press, 201 9.(ISBN No. &

9382209131)

Mapping Matrix of Training Objectives (TO) & Training Learning Out comes (TLO)

SEM | SUB CODE Course name Training TLO 1 TLO 2 TLO 3 TLO 4
Objectives
TO1 X
PROFESSIONAL TO2 X X
\! 2355654 SKILLS TO3 X X X
TO4 X X
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BIG DATA ANALYTICS, TOOLS AND TECHNIQUES L T P

-

Course Code: 23CS0302 0 0 2

C
1

Course Type: SEC

Pre-Requisite None

TRAINING OBJECTIVES
1.To provide an overview of an exciting field of big data analytics.

2.Tointroduce the tools required to manage and analyze big data like Had oop, NoSQL MapRedu ce
3.Tolearn the fundamental techniques and princip lesin achieving big data analytics with scalabili ty
and streaming capabili ty.

TRAINING LEARNING OUTCOMES (TLO)
After completion of TRAINING, students would be able to:
1. Understand the vision of Big Data from a global context.
2. Toundersta nd and apply Hadoop in Market perspective of Big Data.
3. Toevaluate the application of Big Data in Ind ustrial and Commercial Buil ding Automation, evalu at
Big Data performance using MapReduce and Real-World Design Constraints.

ing

4. Applying and analyzing architectu re and APIs with use of Devices, Gateways and Data Management in

Big data.

STUDENTS ENGAGEME NT

MODULE TRAINING CONTENTS ACTIVITY

BIG DATA

Definition with Real Time Examples, How Big Data is
generated with Real Time Generat ion, Use of Big Data-
How Ind ustry is utilizing Big Data, Future of Big Data.

Real life examples illu strated
with discussi on on
Signific ance of Big Data

HADOOP
Il Why Hadoop? What is Hadoop? Hadoop vs RDBMS,
Had oop vs BigData, Anatomy of a Had oop cluster.

Students aretrained on how to
work on Had oop

MAPREDUCE Evaluating the application of

Theory, Data Flow (Map & Shuffle- Reduce), MapRed vs | Big Data in Industrial and
MapReduce APIs Commercial Buil ding

Il Automation, evaluating Big
Data performance using

MapReduce and Real-World
Design Constraints.

HIVE AND PIG Buil ding and create state of
Architectu re, Installation, Configuration, Hive vs|the art architectu re in Big
\Y RDBMS, Why Pig, Use case of Pig, Pig Components, | Data. Had oop, Creating
Data Model. projects and research

activities based on Pig& Hive

TEXT BOOKS
1.Gelman, Andre w, and Jennifer Hill. Data Analysis Using Regression and Mul tilevel/ Hiera rchical Mod
1st ed. Cambridge, UK: Cambr idge University Press, 2006. ISBN: 97805218 67061.

2.Gelman, Andrew, John B. Carlin, Hal S. Stern, and Donald B. Rubin. Bayesian Data Analysis. 2nd
New York, NY: Chapman & Hall, 200 3. ISBN: 978 1584883883

REFERENCE BOOKS/ RESOURCES
1.Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing and Presenting Dat &yE
Education Services
2. Analytics: Data Science, Data Analysis and Predictive Analytics for Busines s6by Daniel Covington.
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Jason Bell.
Mapping Matrix of Training Objectives (TO) and Training Learning Out comes (TLO)
SEM | SUB CODE Course name TRAINING TLO 1 TLO 2 TLO 3 TLO 4
Objectives
BIG DATA TO1 X
23CS0302 ANALYTICS, TOOLS TO2 X X
\ AND TECHNIQUES TO3 X
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Semester 0 VII

Solid State Electrical Drives and Control L
Course Code: 4 3EE0405 3
Course Type: PC

Pre-Requisite 23EE0203, 23EE02 01, 23EE0305

olH
o
w|O

COURSE OBJECTIVES

1.To acquire a compreh ensive kn owledge on solid state drives, digital control and applications of electric
drives.

2.Toimpart basic kn owledge on electrical drive.

3.Tointroduce the fundamental concepts relevant to ac and dc motor drives.

4.To enable the students to understand the factors that causes the selection of a drive for particular
app lication.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Underst and the steady state operation and transient dynamics of motor-load system

2. Learn the char acteristics and control of solid-state DC and AC drives

3. Learn digital control and applications of electric drives

4. Select suitable converters and their controls for drive applications.

UNIT COURSE CONTENTS HOURS
UNIT-I Introduction: Electric drives, Requirement of electric drives, fundamental torque
equation, speed torque converter and multi quadrant operation, equivalent values
of drive parameters, concept of load torque, calculation of time and energy loss in 8

transient operation, steady state stability and load equalization

UNIT-II Control of Electri c Drive: Closed loop control of drives, current limit control, closed
loop torque control, closed loop speed control, closed loop speed control of multi
motor drives, phase locked loop control ler (PLL), closed loop position control. 8

UNIT- DC Drives: Single-phase half control led and full y control led converter fed dc motor
Il drives, operation of dc drives with contin uous armature current, voltage and current
waveforms;

Concept of energy utilization and effect of free-wheeling diode; Operation of drive
under discontin uous current, expression for speed-torque char acteristic, Chopper
control led dc drives, motoring operation of chopper fed separately excited dc motor,
Chopper controlled of Series motor, steady state analysis of drive with time-ratio
control.

UNIT-IV
AC Drives: Variable voltage, rotor resistance and slip power recovery control of
induct ion motors, torque-speed characteristic su nder different control schemes;
Variable frequency control of induct ion motor, analysis of induct ion machine under 8
constant V/ f operation, Inverter fed AC Drives, Voltage source inverter fed induction
motor drive in open loop, frequency and voltage control in PWMV SI; Current source
inverter Control, advantage of CSI fed drives, scalar control, vector control, sensor-
less control.

UNIT-V | Brushless DC Drive: Self- control, CSI with load commutation, low speed
comm utation,

inverter control strategies and performance. 8
Swit ched Reluctance Motor Drive System: Construction, princip le of operation,
advanta ges, disadvanta ges, char acteristic s, closed loop control, applications.

TEXT BOOKS

1. G.K. Dubey, 6 Fndam entals of Electrical Drivesd, Narosa Publishing House Pvt. Ltd., 2 n Edition, 201
nd

2. Pillai.S.K., 0A First Course on Electrical Drivesd New Age Internat ional (P)Ltd., 2 Edition, 2015
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REFERENCE BOOKS W

3. Vedam Subraman yam, dThyristor control of Electrical Drives6, Mc Graw Hill Education

(India) Pvt. Ltd., 3" Edition, 2015
nd

4. Bimal K.Bose 0 Mdern Power Electronics and AC Drivesd, Prentice Hall of India, 2 Edition, 2010

Mapping Matrix of Course Objectives (CO) and Course Learning Qutcomes (CLO)

SEM SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
co1 X
Solid State co2 X
Vi 23EE0405 Electrical Drives COo3
and Control X
CoO4 X
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ower System Analysis L T P C
Course Code: 4 3EEO0411 3 0 0 3
Course Type: PC

Pre-Requisite NONE

COURSE OBJECTIVES

1.To gain compreh ensive knowledge on power system analysis problems.

2.Toimpart knowledge about the various analysis of power system.

3.Tointroduce the fundamental concepts relevant to power networks, bus impedance algorithms,
short circuit, power flow and stability stud ies.

4.To enable the students to understand the factors related with short circuit, power flow and stability
stud ies.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Identify different power system analysis probl ems.

2. Describe problems related with power networks, bus impedance algorithms, short circuit,

power flow and stability stud ies.
3. Apply princip les to solve problems described in CLO2.
4. Assess the results obtain by solving above problems.

UNIT COURSE CONTENTS HOURS

UNIT-I Introduction of Power Sector at National & International Level: Need of system
planning and operational stud ies, basic components of power system, Intr oduction
to power system restructuring, power system computation and control, Smart grid
concept, Single line diagram, per phase and per unit analysis, G enerator, 8
transformer, transmission line and load repre sentation for different power system
stud ies, Primitive network o construction of Y-bus using inspection and singular
transformation meth ods, Z-bus.

UNIT-1I Power flow analysis: Importance of power flow analysis in planning and operation of
power systems, statement of power flow problem, classification of buses,
development of power flow model in complex variables form, iterative solution using 8
Gauss -Seidel method, Q-limit check for voltage-controlled buses, power flow model
in polar form, iterative solution using Newton-Raphson method.

UNIT- Fault analysis of balanced fault s: Imp ortan ce of short circuit analysis, ass umptions
Il in fault analysis, analysis using Thevenin & th eorem, Z-bus buil ding algorithm, fault

analysis using Z bus, computations of short circuit capacity, post fault voltage and 8
currents.

UNIT-IV | Fault analysis of unbalanced fault s: Introd uction to symmetrical components,
sequence impedance s, sequence circuits of synchronous machine, transformer and 8

transmission lines, sequence networks analysis of single line to ground, line to line
and doubleline to ground faults using Thevenin® theorem and Z-bus matrix.
UNIT-V | Stability analysis: Importance of stability analysis in power system planni ng and
operation classificat ion of power system stability, angle and voltage stability, Single
Machine Infinite Bus (SMIB) system: Development of swing equation, equal area 8
criterion, determinat ion of critical clearing angle and time, solution of swing
equation by modified Euler method and Runge-Kutta fourth order meth od.
TEXT BOOKS
1. John.J.Grainger, William D. Stevenson, Jr ,0Power System Analysis6, Mc Graw Hill Ed ucation
(India) Private Limited, New Delhi, 2015.
2. William D. Stevenson, Jr. ,0Elements of Power System Analysis6, McGraw-Hill Hill Education
(India) Private Limited, New Delhi, 201 4.
REFERENCE BOOKS

3. Nagarath 1.J. and Kothari D.P. ,0 Mdern Power System Analysisd Fourth Edition, Mc Graw
Hill Education (India) Private Limited, New Delhi, 2015.
4. Hadi Sadat, oPower System Analysis@ Tata Mc Graw Hill Publishing company, New Delhi, 200 2.

5. Pai M.A. and Dheeman Chatter jee cComputer Techniquesin Power System Analysisé, Mc Graw
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Hill Education (India) Private Limited, New Delhi, 2016.
Elgerd Ol, ¢Electric Ener gy Systems Theory: An Introd uction 6Tata McGraw Hill

Computer Techniquesin Power System Analysis by M.A. Pai, Tata McGraw Hill, New

Delhi.

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)

P ACGREDITED -
v w
A\ A )y
=h \, GRADE

Fuanc™,

SEM SUB CODE Course name Course CLO1 CLO 2 CLO 3 CLO 4
Objectives
co1 X
Power System CO2 X X
Vi 23EE0411 Analysis Co3 X
CO4 X X X X
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Electric Drives and Renewable Energy Laboratory Ll 1!l el c
Course Code: [23EE0455 of Of 2
Course Type: PC
Pre-Requisite | NONE

COURSE OBJECTIVES

1.To prepare the students to under stand, demonstrate and analyzethe role of Electric Drives for
Renewable Ener gy Systems.

2.To impart pract ical work ing kn owledge of Electrical and Electr onics Simu lation and
Analysis using Math ematical computing languages such as Ener gy Plus, TRNSYS, HOMER.

3.To understand operational aspects of power electronic devices

4. To understand different aspects of control ling AC machines

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1.Apply the usage of modern power converters for PV systems.

2.Understand the main features and importance of the Ener gy Plus, TRNSYS, HOMER
mathematical programming environment.

3.To learn under lying concepts, modelling inp uts and modelling methods of renewable
energy systems.

4. Tointerpret and validate simulation resu lts.

Experi List of Experiments HOUR
ments S
Introd uction to energy simu lation tools

1
2. Modeling techniques,

3. Validation of simu lation model

4. Simu lation of ren ewable ener gy systems
5

Simu lation for energy efficiency of buil dings, Software to be used: Ener gy
Plus, TRNSYS, HOMER

6. Multilevel Inverter with RLE Load
7. Matrix Converter with RLE Load
8. Control of 8/ 6 SRM Drive

9. Multilevel Inverter in transformer less PV Systems 20
10. Matrix Converter for Photovoltaic systems

11. Generator side converter control of Wind Energy System
12. Load side converter control of Wind Ener gy System

13. Matrix converter for Wind Ener gy Systems

14 . Mul tilevel Inverter for Wind Ener gy Systems

15. Simu lation of Variable Speed Wind turb ine with Permanent Magnet
Synchro nous Generator.

The list of experiments given above is only suggestive. The instructor may add
new experiments as per the requirement of the course.
REFERENCES

1. Bose.B.K, 0 Mdern Power Electronics and AC drivesd, McGraw Hill, Second Edition, 201 0.
2. Ned Mohan, 0 dvanced Electric Drives: Analysis, Control, and Modeling Using MATLAB / Simuli nkj6,
Augu st 2014, ISBN: 978-1-118-48548 -4.
Laboratory Manual References

http s:// energyplu s.net/ docume ntation
http :/ / www .trns ys.com/
http :/ / web.mit.edu/pa rmstr/ Public/ Docume ntation/ 01-GettingSta rted.pdf

N o o M w

http s:/ / www .homerener gy.com/ products/ pro/ docs/ index.ht ml
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http://www.trnsys.com/
http://web.mit.edu/parmstr/Public/Documentation/01-GettingStarted.pdf
http://www.homerenergy.com/products/pro/docs/index.html

8.

http s:/ / www .homerener gy.com/ pdf/f HOMER2_2.8_HelpManua |.pdf

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
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SEM | SUB CODE Course name Course CLO1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X
Electric Drives and co2 X
23EE0455 Renewable Energy Co3
Labor atory X
CoO4 X
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MINOR PROJECT L T p
Course Code: 23EE0457 0 0 24 (6)
Course Type: LP/ SI
Prerequisite None

MINOR PROJECT OBJECTIVES (MPOs):

1.To obtain han ds-on experiencein converting a small novel idea/ techniqueinto a working
model/ prototype involving multi-disciplinary skills and/ or kn owledge and working in as team.
2.Demonstrate skills in undertak ing critical review of relevant literature and designing clear and well-
justified research questions, aims and experimental design
0 Intel lectu al ability,
0 Professional judgment and decision-making ability,
0 Inter -discip linary approach,
0 Skills for data handling,
0 Ability in written and oral presentat ion,
0 Sense of responsibility
0 Developing professional Skills
0 Application of theory, concepts in given indust ry / pract ical /f ield scenario.

MINOR PROJECT LEARNING OUTCOMES (MPLOs):

At the end of the course, the student will be able to

1. Toconceptualizea novel idea / techniqueinto a product

2. Tothink in terms of multi-disciplinary environment

3. To estimatethe ability of the student in transforming the theoretic al kn owledge stud ied so far into a
work ing model of an elect rical/ electronic system.

4. To take on the challenges of teamwork, prepare a presentat ion in a professional manner, and docume nt ajl
aspects of design work.

MAPPING MATRIX OF THE MPOs ANDMPLOs:

SEM | SUB CODE Course name Course MPLO MPLO | MPLO | MPLO
Objectives
MPO X X X X
23EE0457 MINOR PROJECT
vii MPO X X X X
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Li ve Prgect-1V & Industrial Vists

Course Code:

23EE 0459

ol

R

C
1

Coure Type: LP

Prerequisite

23C 2201, 23E E0207,23E E0209 23EE 0205 23EE (0257

INDUSTRIAL INTERNSHIP OBJECTIVES (l1Os):

To obtain hands -on experiencein converting a small novel idea/ techniqueinto a working

model/ prototype involving multi-disciplinary skills and/o r knowledge and working in as team.

INDUSTRIAL INTERNSHIP LEARNING OUTCOMES (IILOs):

At the end of the course, the student will be ableto

1.To conceptualize a novel idea/ techniqueinto a product

2.Tothink in terms of a multi-disciplinary environment

3.To estimate the ability of the student in transforming the th eoretic al kn owledge stud ied so far into a
work ing model of an electrical/ electronic system.

4.To prepare a presentat ion in a professional manner, and docume nt all aspects of design work.

SESSION

Description of Topic

HOURS

The purpose of the live project in the fourth year of Electrical and Electronics
Engineering is to familiarize them with the process of designing electronic devices,
circuits and systems as practiced in indust ry. This course requires stud ents to
develop a project based on the knowledge and skills acquired in earli er coursework
and integ rate their technical kn owledge throu gh pract ical design effort.

15

Mapping Matrix of Ind ustri al Interns hip Objectives (ILOs) and Ind ustri al Internsh ip Learning
Out comes (IILOs)

SEM | SUB CODE Course name Ind ustri al IILO 1 Lo 2 (IILO3 |[IILO 4
Internsh ip
Objectives
VIl | 20EE0459 | LiveProject-IV & 101 X X X X
Ind ustrial Visits
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ndustrial TrainingIl L T P é
Course Code: P3EE 0461 0 0 2 1
Course Type: LP/9
Prerequisite NONE

COURSE OBJECTIVES

To provide short

-term work experience in an Ind ustry/ Company/ Organization

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1. To Get an inside view of an indust ry and organization/ company
2. To Gain valuable skills and knowledge
3. To Make professional connections and enhance networking
4. To Get experiencein a field to allow the stude nt to make a career transition
SESSIO Description of Topic HOURS N
1. Itis mandat ory for every student to under go this course.
2. Every stude nt is expected to spend a minimum of 15-days in an Industry/
Company/ Organization, during the summer vacation.
3. The type of indust ry must be NOT below the Medium Scale category in his / her
domain of the degree program me.
4. The student must submit the dTraining Completion Certific a t isstied by the
indust ry/ company / Organisation as well as a technical report not exceeding 15
pages, within the stip ulated time to be eligible for making a presentat ion before the
commi itt ee constituted by the department.
5. The committee wil | then assess the student based on the report submitted and
the presentat ion made.
6. Marks wil | be awarded out of maximum 100.
7. Appropriate grades wil | be assigned as per the regul ations. 30
8. Only if a student gets a minimum of pass grade, appropriate credit will be
transferred towards the degree requirements, as per the regul ations.
9. It is solely the responsibility of the individual student to fulfill the above
condit ions to earn the credits.
10. The attend ance for this course, for the purpose of awarding attend ance grade,
wil | be consider ed 100%, if the credits are transferred, after satisfying the above (1)
to (8) norms; else if the credits are not transferred or transferable, the atte ndance
wil | be considered as ZERO.
11. The committee must recommend redoing the course, if it collectively concludes,
based on the assessment made from the report and presentat ions submitted by the
student, that either the level of training received or the skill and / or knowledge
gained is NOT satisfactory.
Evaluati on:
COURSE NATURE Training--100% INTERNAL CONTINUOUS ASSESSMENT
ASSESSMENT METHOD- (WEIGHTAGE 100%)
In-Semester Assess_me nt tool Presentation Report Total
Weightage 80% 20% 100%
End semester examination Weightage: 0%
Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
SEM | SUB CODE Course name Course CLO1 CLO2 CIO3 ClHoO4 CLO5
Objectives
Industrial
Vil | 23EE0461 Training-Il co1l X X X X X
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Aptitude & Reasoning L | T
CourseéCode: 23AR755 0| O
Coursdlype: SEC
Pre-Requisite None

Training Objectives (TO): -
ATO1. To understand the bas ic concepts of quantitative ability and logical reaso ning.
ATO2. To make student practice on the concepts of quantitative ability and logical reasoning.
ATO3. To prepare the students for aptitude and reasoning round in placement selecti on process &
oth er competit ive exams

Training Learning Out comes (TLO): -
After the completion of the training, the student will have ability:
ATLOL. To understand the basic concepts of quantitative abili ty.
ATLO2. To solve campus placements aptitude papers covering Quantitative Ability.
ATLO3. To Compete in various competitive exams like CAT, CMAT, GATE, GRE, GATE, UPSC,
GPSC etc.

Unit Course Contents
Number System APercentag e ofit, LIss and
Discount ASimple Interest and Canpoundinterest

Unit-I

Allegation and Mixture AAverage Réio,
Propation and Variation, Problemon Agesand
Unit-1I Numbers Tikwe andWork ATime, Sped and
Distance

Permutation and Combination Z rabability E
Unit-11l Data Interpretation 2 omAtry and
Menstruatil T (Beqifence, Sries& Progression
and Logarithmic

Number Series and Alphabet SeiiesEDirection
Sense Test ECoding -Decoding EBlood Rdation

Unit-1Vv

Syllogism E ic8,Qube and Quboids ESeating
Unit-V Arrangement

. Clock and CalerdA O rifcal Reasoning EOrder
Unit-Vi and Ranking, Ven diagram, Analogy

Pedagogy

The training will be based on the concept of learning by pract ice.
The training will involve 50% of the training time on briefing and demonstr ation & the remaining 50%
wil | be focusing on stude nt& engagement in tr aining activities.

The training will follow a circu lar approach where students are engaged, evaluated, given feedback and
th en re eng aged.

Internal (Continuous Assessment & Evaluation) & End Term (Assessment & Evalu ation)
for Interpersonal Skills: Strategies

Unit Internal Internal End Term TEnd
Nm Unit Name Assessment Marks Assessment Merr'?
0- Paramet er (70) Parameters (ZE)) S
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1 10
2 Quatrtitative Ahility 10
3 10 Written
Written Test 20
4 Assignment 15
5 Logical Reasoning 15
6 10
TEXT BOOKS

Quantitative Aptitudefor Compettive Examinations by RS Aggarwal: S Chand Publishing, 2022

REFERNCE BOOKS

A Modern Approach to Logical Reasaning by RS Aggarwal: S Chand Pblishing, 2022.

Mapping Matrix of Training Objectives (TO) & Training Learning Out comes (TLO)

SEM SUB Coursaame Training TLO1l | TLO2| TLO3
CODE Objectives
. TOL X
Aptitude &
23AR755 : TO2 X X X
VI Reasoning TR ” ”
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Data Structur es and Algorit hm using C++ L T Pl C
Course Code: 23CS0401 0 0 2 1
Course Type: §C

Pre-Requisite Basic Programming Know ledge

TRAINING OBJECTIVES

1.To understand object-oriented programming and advanced C++ concepts.

2.Be able to explain the difference between object-oriented programming and procedural programmin g.

3.To understand the basic concepts of data structur e and their implementation through C++

4. To understand basic concepts about stacks, queues, lists.

5.To understand concepts about searching and sorting techniques.

6.To learn and understand the applications of basic data structures.

TRAINING LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Prepare object-oriented design for small/m edium scale problems.

2. Demonstrate the differences between tr aditional imperative design and object-oriented design

3. To explain class structures as fundam enta |, modul ar buil ding blocks, to understand the role of
inheritance, polymorphi sm, dynamic binding and generic structu resin b uil ding reusable code

4. For a given algorithm student will able to analyze the algorithms to determi ne the time and computation
complexity and justify the correct ness.

5. For a given problem of Stacks, Queues and linked list student will ableto implement it and analyzethe
same to determine the time and computation complexity.

6. For a given Search problem (Linear Search and Binary Search) student will able to implement it.

7. Design and identify how to select the appropriate data structu re accord ing to the problem.

MODULE TRAINING CONTENTS HOURS

INTRODUCTION TO C++ AND OBJECT ORIENTED CONCEPTS

Introd uction to Objects and Object Oriented Program ming, Encapsu lation
(Information Hiding), Access Modifiers: Control ling access to a class,
method, or variable (public, protected, private, package), Other Modifiers,
Polymorphis m: Overloading, Inheritance, Overriding Methods, Abstract
Classes, Reusability, Class& Behaviors. Basics of a Typical C++
Envi ronment, Pre-processors Directives, illu strative Simple C++ Programs.
Header Files and Namespaces, library files, Constructor and Destructor.

INTRODUCTION TO DATA STRUCTURES

Dynamic aspects of operations on data, Characteristics of data structures,
Creation and manipulation of data structures, Operations on data
structu res, Types of data structures dlinear and nonlinear

Linked lists: types of linked lists & singly, doub ly and circularly linked lists,
operations on linked lists.

STACKS & QUEUE

Stacks: Imple mentation of stacksd array and linked list, operations on
Il stacks, Applications of Stacks. Queues: Implem entation of queuesd array 3
and linked list, operations on queues, Types of queues 0 queue, double
ended queue and priority queue.

Searching: Linear search, Binary search and Hashing. Algorithms and data
v structures for sorting: Insertion Sort, Bubble sort, Selection Sort, Merge 3
sort, Quick Sort, Heap sort.
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MODULE TRAINING CONTENTS HOURS
HANDS ON ACTIVITY
a) Design an application in C++ for undo operation.
Y b) Design an application in C++ for job scheduli ng.
c) Design an application in C++ to display the stud ent& record. Also
include the previous and next options to view the previous and next
record in the list.
TEXT BOOKS

1. Seymour Lipschutz, oData Structures with C6 McGraw Hill Ed ucation, Special Indian Edition, 2014.

REFERENCE BOOKS

2. Cormen, T. H. (2009). Introduct ion to Algorithms, 3rd Edition (The MIT Press) (3rd ed.) MIT Press.
Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM SUB Course TRAINING TLO TLO TLO THO TLO TLD TLO
CODE name Objectives |1 P B 4 5 6 7
TOI X
Data TO2 X X
I Structures TO3 X
23CS0401 and T
Algorithm X
using C++ ros X
TOG X
|VIAJ OR PROJECT (INDUSTRIAL TNTERNSHIP) |_| -rl pl C |

166




, £\ I.NIAAC%\'Q;‘

Course Code: 23EE0430 0 0

Course Type: LP/ Sl
23EE0260 ,23EE0359 ,23EE0361 ,23EE0360 ,23EEO
Prerequisite 457,23EE0459,23EE0461

PROJECT WORK OBJECTIVES (PWOs):

1. The Major Project/ Ind ustry Internship provides engineering grad uates with the opport unity to
pract ice and/ or apply kn owledge and skill s in various electrical and computer engineering
professional environments. The Major Project/ Indu stry Internship is intended to provide a
capsto ne experience to the engineering grad uate students by integrating prior course work into a
work ing engineering environment.

2. To provide the opport unity for the indust ry to identify potential employees and actively contr ibute to
the teachin g-learning process by ensuring that program curriculum satisfies the expectations of
the indust ry and contin ual improvement.

3. To provide an opport unity for students to correl ate theoretic al lessons and princip les with
pract ical applications. Students wil | acquire pract ical skills and experience working on projects
alongside indust ry experts.

4. To provide an opport unity for studentsto discover grass root problems and fundam ental issues in
indust ry with a view to take up major project and development of innovative solutions.

5. To provide an opport unity for students to famili arize with the indust ry of their discipline, experience
work culture and discover the organizations within the indust ry. Students will acquire interperso nal
skill's throu gh meeting with professionals in th eir field of stud y.

PROJECT WORK LEARNING OUTCOMES (PWLOs):

At the end of the course, the student will be able to

1. Extend their academic experienceinto areas of personal interest, working with new ideas,
issues, organizations, and individuals. Identificat ion of relevant problemsintheindust ry and
innovative solu tions.

2. Think critically and creatively about academic, professional, or social issues and to furth er develop
th eir analytical and ethic al leadership skill s necessary to address and help solve th ese issues.

3. Refine research skills and demonstrate their proficiency in written and/o r oral comm unicat ion skills.

4. Take on the chal lenges of teamwork, prepare a presentation ina professional manner, and docume nt
all aspects of design work.

Stagesin Ind ustrial Internsh ip

Stages in Field project/ Internsh ip

Stage 01: Orientation in the company 01 months.

i. During the first one months of internship, the intern shall under go an extensive orientation programme in

indust ry.

ii. The intern should carry out a detailed study of products / services, processes offered by the indust ry.

i . Intern should identify the supp liers, customers and competitors of the industry.

iv. Intern should understand the organization structure, vision, mission policies and top management of the

indust ry.

Stage 02: Identification of Problem/C ase study & Survey 02 months.

i. Intern should identify relevant problem based on issues involving product design and development,

automation, process optimization, cost reduct ion, quality control, material handling, logistics, lay out design,

energy audit, waste redu ction, pollu tion control etc.

ii. Intern should carry out comprehensive field/ literature survey relevant to the selected topic.

i . Intern should finalize the methodology along with relevant software tools and prepare preliminary design ,

evalu ate alternat ive solutions.

Stage 03: Completion of Project/ Case study 02 months

i. Intern is expected to arrive at final solution/ conclusion for the stated problem.

ii. Intern should prepare a comprehensive report on the work done inthe indust ry in the prescribed format.

iii . Intern is expected to publish/ present his contr ibution at national/ international project/ paper
presentation competit ions after obtaining necessary prior permiss ions.
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Dos and Don 6¢

Dos

1. Always report in time and be regul ar.

2. Always maintain formal dress code as per company rul es.

3. Strictly adhere to all rules and regul ations and safety norms.

4. Be polite and cordial in all your interactions with indust ry personnel.

5. Make a habit of noting down importa nt points during meetin g/ discussi ons.
6. Maintain strict confidenti ality of company information.

7. Take initiative and complete all assigned tasks with enthusiasm.

8. Have a focused approach and positive attitude.

9. Be open to constructive criticism.

10. Always stay in touch with your coll ege guide.

11. Report your progress on fortni ghtly basis to college and industr vy.
Don 64

. Compromise with your safety.

. Do lose talk or criticize company policies/ executives.
Take leaves with out prior permiss ion of indust ry/ college.
Be late.

. Misuse the facili ties offered by the company.

. Take photograp hs/ vid eos without permiss ion.

. Encourage friends, relatives visiting workp lace.

. Handle equipments in the absence of company supervisor.

O~NOUTAWN P

General guidelines for the B.Tech Major Project

1. The Major project is a major component of our engineering curriculum: it is the culmination of

the program of study enabling the studen ts to showcase the knowledge and the skills they have

acquired during the previous four years, design a product/ service of signific ance, and solve an

open-ended problem in engineering.

2. Each team inthe major project course will consist of maximum of 5 stu dents.

3.Student shall select an internal supervisor and decide on the scope of work he/ she would be working as
part of his / her project work in consultation with the supervisor.

4. Stude nt shoul d identify relevant problem based on issues pertaining to product design and

development, automation, process optimization, cost reduct ion, quality contr ol, material handl ing, logistics,
lay out design, energy audit, waste reduct ion, pollu tion control etc.

5. Each group must document and implement a management structu re. Group leadership roles must be
clearly identified including who has responsib ility for monitor ing project deliverables and group coordination.
6. Each student team is expected to maintain a log book that would normally be used to serve as a record of
the way in which the project progressed during the course of the session.

7. Salient points discussed at meetin gs with the supervisor (i.e., suggestions for furth er meetin gs,

changes to experimental procedures) should be recorded by the student in order to provide a basis

for subsequent work.

8. The loghook may be formally assessed

9. The contr ibution of each individual team member wil| be clearly identified and the weighta ge of this
component wil | be explicitly considered while assessing the work done.

10. A project report isto be submitted on the topic which will be evalu ated during the final review.

11.The student should try to publish his/ her project work in reputed conferences/ journals.

12. The department will announce a marking scheme for awarding marks for the different sections of the
report.

13.The project report must possess subst anti al technical depth and require the students to exercise
analytical, evaluation and design skills at the appropriate level.Z

MAPPING MATRIX OF THE PWOs AND PWLOs:

SEM | SUB CODE Course name PROJECT PWLO PWLO PWLO PWLO
WORK
OBJECTIVES
PWO X X X X
MAJOR PROJECT PWO X X X X
VIl 20EE0430 (INDUSTRIAL PWO X X X X
INTERNSHIP) PWO X X X X
PWO
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Course Code: R1EEPEOl 3 0 0

Course Type: |PE

Pre-Requisite | None

COURSE OBJECTIVES

1.Tointroduce the student with theoretical concepts pertaining to Data acquisition and
Telemetry.

2.Tounderstand the functionality of different components and configuration of data acquisition
system

3.Tounderstand the working and functionality of the Data Logger

4.To gain knowledge on different telemetry systems working princip le, design techniques, signal
transmission method, media and salient features

5.To gain knowledge on digital comm unicat ion techniques and applications of sin gle and
multiple chan nel digital telemetry systems.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1. Understand the functionality of different components and configuration of data acquisition

system
2. Understand the working and functionality of the Data Logger

3. Gain knowledge on different telemetry systems working princip le, design techniques, signal

transmission method, media and salient features
4. Gain knowledge on digital comm unicat ion techniques and applications of single and multiple
chan nel digital telemetry systems.

UNIT

COURSE CONTENTS

HOURS

UNIT-I

Data Acquisition System: Definition and generalized block diagram of data
acqui sition system (DAQ), Classification of DAQ, working princip le block diagram,
construction and salient features of the following data acquisition systems: Analog
data acquisition system using time division multiplexing, Analog data acquisition
system using frequency division multiplexing, Digital data acquisition system with
different configurations and Data logger.

UNIT-1I

Analog Comm unicat ion Techniques: Analog communicat ion techniques: analog
modul ation of AC carrier; amplitude modulation of AM wave and frequency
spectrum, frequency modulation and frequency spectrum of FM wave, Phase
modulation and frequency spectrum of PM wave. Analog modul ation of pul se carrier;
basis of PAM, PFM.

UNIT-
Il

Digital Comm unicat ion Techniques: Digital modulation of pulse carrier, basis of
PCM, DCPM; Digital modulation of AC carrier, ASK, FSK, PSK, error detection and
correction methods, error control techniques.

UNIT-IV

Telemetry: Introd uction, signal formation, conversion and transmission, general

block diagram of telemetry system , classificat ion of telemetry system, signal
transmission media: Wires and cables, Power line carrier comm unicat ion, terrestrial
and satellite radio links, optical fiber comm unicat ion, Mul tiplexing 8 TDM, FDM and
WDM.

UNIT-V

Telemetry Systems: Direct voltage and current telemetry system, AM and FM

telemetry system, Mul ti-chan nel PAM and PWM telemetry system, single and multi-
chan nel digital telemetry system, modem based telemetry system, short range radio
telemetry and satelli te telemetry system, fibre optics telemetry system.

TEXT BOOKS
1. Karp HR (Ed.), dBasics of Data Comm unication,6McGraw-Hill

2. Tomasi W, cFundamentals of Electro nic Communication Systems,6Prentice Hall

3. Gruenberg EL, dHandbook of Telemetry and Remote Control,6 McGraw-Hill

4. Ginzberg, Lekhtman and Malov, dFundamentals of Automation and Remote Control,6

Mir Publishers
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REFERENCE BOOKS A
5. Rangan CS, Sharma GR and Mani VSV, dnstrumentation Devices and Systems,0

Tata McGra w-Hill

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
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SUB CODE

Course name

Course
Objectives

CLO1

CLO 2

CLO 3

CLO 4

21EEPEO1

Data acquigtion
and Telemetry

COo1

X

X

X

CO2

X

COo3

X

Co4

CO5
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ngrumentation System L T P |C
CourseCode: PIEEPEQ2 3 0 0
Course Type: PE
Pre-Requiste |None

COURSE OBJECTIVES

To acqui re kn owledge on work ing of sensors, transducers and va rious display devices.

1. To learn about various transducers and their working princip les.

2. To learn different Op-amp based filters used for signal condit ioning before data ac qui sition.
3. To learn the working princip le of telemetry system used for transmission of acquired data.
4. To learn about various display devices.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Learn about various transducers and their working princip les.

2. Learn different Op-amp based filters used for signal condit ioning before data acquisition.
3. Learn the working principle of telemetry system used for transmission of acquired data.
4. Learn about various display devices.

UNIT COURSE CONTENTS HOURS
UNIT-I Introduction: Generalized Measurement systems, Transdu ction principles,
Classification of transducers, General transducers char acteristics, Criteria for
transducer selection. 8

Transducers: Resistiv e, Induct ive, Capacitive, Elastic andOt her types-Princip les of
operation, construction, theory, advanta ges, disadvanta ges and applications

UNIT-II Signal Conditioning: Concept of signal condit ionin g, Applications of AC/ DC bridges in
instrumentation, Op-amp circuits used in instrumentation, Instr umentation
ampl ifiers, Signal filtering, averaging, correlation, interference, grounding, and
shielding.

UNIT- Data Transmission Systems: Definition, generalized block diagram of Telemetry
Il system, classification of Telemetry system the working principle, block diagram,
construction, salient features and applications of the following Telemetry systems:
DC voltage, current and position telemetry system (Landline Telemetry syste m),
Radio frequency ampl itude modul ated and frequency modul ated telemetry system o
theory related to amplitude and frequency modul ation te chniques, Pul se telemetry
systems, Modem based telemetry

system.

UNIT-IV | Display Systems: Construction, principle of operation and salient features of
various kinds of display devices such as LED, LCD, single and multi-digit LED 7-
segmental d isplay system (study of BCD to 7 segment code converter / decoder),to 8
design LED Dot Matrix (3 x 5) numer ic display system and LCD 7-segmental numeric
display system.

UNIT-V | Recorders: The working princip le, construction, operation and salient features of X- t
strip chart recorder, X-Y strip chart recorder. 8

TEXT BOOKS
1. Sawhney A.K.,0A course in Electrical& Electronic Measurement and Instr umentat ion 6Qhanpat Rai
and Co(P)Ltd.,reprint 2013

2. William Bolton, dnstr umentat ion and control systemsé, Newnes, 2 ndEdition, 2015
REFERENCE BOOKS
3. Neubert H K P, dnstr ument Transducers - An intr oduction to their performance and design Clare
don press, Oxford (1975).
Patranabis D., 6Sensors and Transducers 6,PHI,2003.
Murty D V S, dTransduce rs & Instrumentation 6RPHI, New Delhi

Bell David A, 6Electronic Instrumentation and Measurementé, PHI, Inc, New Delhi
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7. Kalsi H S, ¢Electronic Instrumentation 6Tata McGraw Hill

8. Patranabis D, d¢Sensors and Transducers 6, PHI, New Delhi.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
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Course name

Course
Objectives

CLO1

CLO 2

CLO 3

CLO 4

21E EPEO2

Instr umentation
System

Co1

X

X

X

X

CO2

X

Co3

X

Co4

CO5
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Sensors and Transducers L T P | cC
Course Code: R1EEPEQO3 3 0
Course Type: |PE

Pre-Requisite | None

o
w

COURSE OBJECTIVES

1T.o impart kn owledge on various types of sensors and transducers used in indust rial automation.
2.To obtain knowledge on the basic concepts of various sensors and transdu cers.

3.To acquire knowledge in mechanical and electromechanical sensors.

4.To understand the working princip le of capacitive induct ive sensor and transducers.
5.To know the princip le and operation of piezoelectric and electro chemical sensors.
COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Obtain knowledge on the basic concepts of various sensors and transduc ers.

2. Acquire knowledgein mechanical and electromechanical sensors.

3. Underst and the working princip le of capacitive inductive sensor and transducers.
4. Know the princip le and operation of piezoelectric and electro chemical sensors.

UNIT COURSE CONTENTS HOUR
S

UNIT-I Sensors and Transducers Characteristics
Definition, classificat ion, Characterization, Electrical, mechanical, thermal,
optical, biological and chemical, Classification of errors, Error analysis, Static and 8
dynamic char acteristics of tr ansducers, Performance measures of sensors

UNIT-Il | Mechanical and Electromechanical Sensors
Resistive sensors: Potentiometer, str ain gauge and electrode elements, Magnetic
sensors: Types, Princip le, Requirement and Advantages, Magneto resist ive sensors: 8

Hall Effect sensor, Eddy current sensors

UNIT- Capacitive, Ind uctive Sensors and Transducers

Il Capacitive sensors: Capacitance ci rcuitry, Feedback type condenser microph one,
Frequency modulating oscillator circuit, Dynamic capacitance variation,
Applications: Proximity, Microphone, Pressure, Displacement, Inductive 8
transducers: LVDT, RVDT, Synchro, Microsyn c, Applications: Pr essure, Position,
Angle and Acceleration,

UNIT- Piezoelectric, Radiation, Electr ochemical Sensors and transducers P iezoelectric

\% Materials and properties, Modes of deformation, Multimorphs,
Environmental effects. Application: Accelerometer, Radiation sensors: Photo
conduct ive cell, Photo voltaic, Photo resistive, Fiber optic sensors, X-ray and 8

Nuclear radiation sensors, Electro Chemical sensors: Electrochemical -cell,
Polarization, sensor Electrodes,

UNIT-V | Application of Sensors and Transducers

Film sensors, Micro scale sensors, Particle measuring systems, Applications and
case stud ies of sensors and transducers in Automobile: Fuel Injection System, 8
Aeronaut ics: Tire Pressure Monitor ing Systems, Machine tools and Manu facturing
process: Diagnostics of machine tool linear axes, Home automation,

TEXT BOOKS
1. Ernest O. Doeblin, 06 Masurement System, Application and Design ¢ Tata McGraw Hill
Publishing Company Ltd., 5th Edition, 2008.

2. Patranabis D, ¢Sensor and Actu ators6, Prentice Hall of India (Pvt) Ltd ., 2006
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REFE RENCE BOOKS w
1. lan Sinclair, ¢Sensor and Transducers 6 Elsevier India Pvt Ltd, 3rdEdt ion, 2011.
2. H. S. Kalsi, ¢Electronic Instrumentation 6Tata McGraw Hill Publishing Company Ltd., 2010,
3rd edition.

3. Sawhney.A.K, Puneethsawhney, 6A Course in Electrical and Electr onic Measurements
and Instrumentat ion 6QhanpatR ai Publications, 2012.

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)
SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
CO1 X X X X
CO2 X

21EEPEO3 Sensors and co3 X
Transducers
Co4 X

cos5 X
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Wind and Solar Energy Systems L T P C
Course Code: RI1EEPEO4 3 0 0 3
Course Type: PE

Pre-Requisite None

COURSE OBJECTIVES

1. To study various aspects of technologies pertainingto renewable energy sources in the
current energy scenario

2. To learn the basic phy sics of wind and solar power generation.

3. Learn to interface power electronic for wind and solar generation.

4. Tointerpret theissues related to the grid-integration of solar and wind energy systems

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Identify the need for technologies pert aining to renewable energy sources inthe current
ener gy scenario

2. Describe the basic phy sics of wind and solar power generation.

. Out line the power electronic interfac es for wind and solar generation.

4. Interp ret the issues related to the grid-integration of solar and wind energy systems

w

UNIT COURSE CONTENTS HOUR

UNIT-I Physics of Wind Power:
History of wind power, Indian and Global statistics, Wind physics, Betz limit, 8
Wind speed statistics-probability distributions, Wind speed and power-
cumu lative distribution functions.

UNIT-II | Wind generator topologies:

Review of modern wind turbine technologies, Tip speed ratio, Stall and pitch
control, Fixed and Variable speed wind turb ines, Ind uction Generator s, 8
Doubly-Fed Induction Generators and their characteristics, Permane nt
Magnet Synchro nous Generators, Power electronic interfaces for wind
generators, Wind farm development.

UNIT- Solar photovoltaic:

Il Introd uction, solar radiation spectra, solar geometry, Earth Sun angles,
observer Sun angles, solar day length, Estimation of solar energy avail abili ty. 8
Technologies-Amorphous, monocrystalline, polycrystalline; V-I char acteristics
of a PV cell, PV modul e, array, Power Electronic Converters for Solar Systems,
Maximum Power Point Tracking (MPPT)algorith ms. Converter Contro .

UNIT- Network Integration Issues:
v Overview of grid code technical requirements. Fault ride-throu gh for wind
farms - real and reactive power regulation, voltage and frequency operating 8

limits, solar PV and wind farm behavior during grid disturbances. Power
quality issues. Power system interconnection experiencesin the world. Hybrid
and isolated operations of solar PV and wind systems.

UNIT-V | Solar thermal power generation:

An overview of solar-thermal app lications, Solar air heaters, Flat plate

collectors, concentrat ing collectors, Thermal energy storage, Solar water 8
heating, Buil ding heatin g, Solar cooling, Solar thermal power systems, Solar
ponds.

TEXT BOOKS

1. Ackermann T., OWind Power in Power Systemsé, John Wiley and Sons Ltd., 2nd Edition, 2012.
2. Sukhatme S. P., NayakJ. K., dSolar Energy: Princip les of Thermal Collection and Storaged, 3rd Edition,
McGraw Hill, 2009.

REFERENCE BOOKS
3. Masters G. M., 0Renewable and Efficient Electric Power Systemsg, 2nd Edition, John Wiley and Sons,
2013.
4. Siegfried. H., Waddington R., 0Grid Integrat ion of Wind Ener gy Conversion Systems¢, 2nd Edition,
John Wiley and Sons Ltd., 2006.

175




ACCREDITED \t‘n
5. Tiwari G.N., Ghosal M.K., Renewable Ener gy Application s &darosa Publications, W\ Grape ¥
2004.
6. Duffie J.A., Beckman W.A., 6Solar Engineering of Thermal Processe s dth Edition, John Wiley & Sons
2013.
Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)
SUB CODE Course name Course CLO1 CLO 2 CLO 3 CLO 4
Objectives
CO1 X X X X
i CO2
21EEPEO4 Wind and Solar X X
Ener gy Systems CO3 X X
Co4 X
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Python Programming L T P | cC
Course Code: R1EEPEQS5 3 0
Course Type: |PE

Pre-Requisite | None

o
w

COURSE OBJECTIVES

1. Toidentify and use various in-built functions, operators and state ments sup ported by
pyth on.

2. Tolearn how to use lists, tup les, and dictionariesin Python programs and to learn how to identify
Pyth on object types.

3. Tolearn how to write or implement control and decision state mentsin python.

4. Toimplement the real-use cases of the functions in p yth on.

5. Tolearn how to buil d and packa ge python modul e for reus ability and underst and the concepts of
file handl ing.

6. Toidentify the patte rns inthe given data and learn how to import in-built library and use the
matp lotlib for the graph ical representati on.

7. Tolearn theimplementation of Machine Learning and learn how to create a model in python.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Understand the vision of Python from a global context.

2. Understand the content that how to write loops, decision stat ements, write functions and pass
arguments in Python.

3. Learn how to uselists, tup les, and dictionar iesin Python programs and to learn how to identify
Pyth on object types.

4. Learn how to read and write files in Python. Will learn how to create Pandas Data Frames,
calculate aggregates, and merge multipletables.

5. Understand how to import in-buil t library and use matp lotlib for graph repr esentation and how
regul ar patte rn matching will be done.

6. Understand the concepts of algorithm of Machine learning and learn how to train the models.

UNIT COURSE CONTENTS HOURS
UNIT-I INTROUCTION TO PYTHON
Definition with Real Use Cases, History of Python, How Python is installed,
Execution of the basic program of the python, Character set, Token, core Data types, 8

Variables, input (), eval() & print() function, Formatting String, Operators and
Expression s.

UNIT-1I Condit ional & Control Statements

Decision Making statements, Conditional Expre ssions, Boolean type, Boolean
operators, String Operat ors, Wh ile Loop, For Loop, Nested loop, Break & continue
State ment, ran ge() Function.

UNIT- DATA STRUCTURES, FUNCTIONS & OOPS

1l Syntax and Basics of Function s, Use of functions, Paramet ers and Arguments, local
& global Scope of variable, retu rn stat ement, recu rsive function, Str class, inbuilt
functions of string, traversal of string, string operator & operations, Creating a list, 8
Tuple, Dictionaries & sets, In-built functions of list, tup le, set & dictionaries, list
operators, replacing values in dictionar ies, retrieving valu e from dictionar ies, OOPs
introduct ion, cl asses and objects, methods, operators, inheritance, super() and
meth od() overriding.

UNIT-IV | FILE HANDLING & DATA ANALYSIS
Need of File Handl ing, Different modes of file handl ing, Read/ Write text and 8
numbers to/f rom a file, Directories on a disk, Introduction of Pandas, Data frames,
Series, Data analysis using Pandas.

UNIT-V | DATA HANDLING

Regul ar Expression Pattern Matching, Parsing Data, Introd uction to Regression, Use
Cases of Regression, Types of Regression, Explor atory Data Analysis, Correlation
Matrix, Visualisation using Matp lotlib, Implem entation of Linear Regression.
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UNIT-VI [ MACHINE LEARNING

Introd uction of Machine Learning, Algorithms Random Forest,
Machine, Random Forest, Buil d your own model in python and difference between
the Rand om Forest and decision tree.

Support Vector

TEXT BOOKS

1. Ashok Namdev Kamthane, Program ming and Problem Solving with Python, Mc Graw Hill

Education Publication, ISBN(13):978-93-87067 -57-8.

2. Allen B. Downey, Think Python, O&eilly Media.

3. Kenneth A. Lambert, The Fundam entals of Python: First Programs, 2011, Cengage
Learning

REFERENCE BOOKS

1. Effective Computation in Physics: Field Guide to Research with Python Anthony Scopatz, Kathr yn D.

Huff (OdReilly , 2015)
2. Python Cookbook , David Beazley & Brian K. Jones (Odreilly , 3rd edition, 2013)

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB
CODE

Course name

Course
Objectives

CLO
1

CLO
2

CLO
3

CLO
4

CLO

CLO

21EEPEOS

Python
Programming

Cco1

X

X

X

X

Cco2

X

COo3

X

Co4

CO5

CO6

CO7
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Solar Photovoltaic Systems L T P | C

Course Code: R1EEPEQ6 3 0

o
w

Course Type: |PE

Pre-Requisite | None

COURSE OBJECTIVES
. To acquire kn owledge on Photovoltaic and its applications and to underst and the power

1

2

3
4

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to
1.
2.

3.

. To compreh end the performance and operating characteristics of PV system and its

. To understand ing the design of ph otovoltaic systems for variety of app lications.
. To explain basics of solar photovoltaic syste ms. Also, to identify the feasibility of PV systems

condit ioning of PV system & power output.

components.

as an alternat ive to the fossil fuels.

Understand the princip le of direct solar energy conversion to power using PV
technology.

Comprehend the performance and operating characteristics of PV system and its
Components.

Understand ing the design of photovoltaic systems for variety of applications.
Expl ain basics of solar photovoltaic syste ms. Also, to identify the feasibility of PV syste ms as an altern ati
to the fossil fuels.

UNIT COURSE CONTENTS HOUR

UNIT-I | PHOTOVOLTAIC (PV) CELL TH

Histor ical development of PV 8PV in world &Indian energy scenario Photovoltaic
effect - Princip le of direct solar energy conversion into electricity in a solar cell
system, Solar cell - p-n Junction-Semiconductor properties-energy levels, basic 8
equations and equivalent circuit, Solar cell- basic structure -crystalline, multi-
crystalline, thin film silicon solar cells, Emerging new technologies and
Characteristic s-Single, Solar Cell Parameters.

UNIT-1I | PV MODULE PERFORMANCE ANALYSIS

Solar PV Module, Specifications of Solar PV Module, PV Module Parameters,
Parallel and series connection s, |-V char acteristics of a PV module, maximum 8
power poin t-MPPT basic Algorithms, Cell efficiency, fill factor, effect of irrad iation
and temperature

UNIT- DESIGN OF PV SYSTEM
Il Classification -Central Power Station System, Distr ibuted PV System-Stand alone

PV System-Grid Inter active PV System, Charge controllers -Batteries dlnvert ers, 8
Design of a standalone PV syste m-water pumping system

UNIT- GRID TIED PHOTOVOLTAIC SYSTEMS

v Princip le components in Grid 0PV system, Cost and Investment, Classification of
Grid Tie Inverters and Working Central inverter, String Inverter, Micro Inverter, 8

Sizing the inverter and efficiency, Metering Concepts in Grid Tie systems,
Introd uction to hybrid PV system.

UNIT-V | PV APPLICATIONS

Buil ding-int egrated ph otovoltaic units, grid-interacting central power stations,
stand -alone devices for distributed power supply in remote and rural areas, PV 8
applications in aircr aft, power satellites. Home lighting - solar water pumping
systems, Socio-economic and environmental merits of photovoltaic systems.

BOOKS
1. Chetan Singh Solanki., 6Solar Photovoltaic: Fundamentals, Technologiesand Application 6PHI Learnin

Pvt., Ltd., Z"d edition 2011
rd

2. R. Messenger, J. Ventre, dPhotovoltaic Systems Engineeringé, CRC Press 3 edition.,2010.
REFERENCE BOOKS
3. Jha A.R., dSolar Cell Technology and Application s &RC Press, 2010.

4. S.P. Sukhat me, J.K.Nayak., dSolar Energ y, @ata McGraw Hill Education Private Limited, New DelH
2010.
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5. Antonio Luque Steven Hegedus
Engineering6, Wiley
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2 Edition 2010.

6. John R. Balfour, Michael L. Shaw, Sharlave Jarosek., dntrod uction to Photovoltaic s dones &
Bartlett Publishers, Burlington, 2011.

7. Michael Boxwell,6Solar Electricity Handb ook : A simple, pract ical guide to solar energy - designing
and insta Iling solar PV systems @015.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

, ,0Handbook of Photovoltaic Science and

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X X X X
Solar Photovoltaic COo2 X
21EEPE06 Systems co3 ~
CO4 X
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Design of Hydro Power Station
Course Code: P1EEPEOQ7 3
Course Type: |PE

Pre-Requisite | None
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COURSE OBJECTIVES
1. Toimpart knowledgeabout the planninginvolved in settingup of a hydr o power plant and to understand
the impact of hydro units in a global and societal context.
2. Tointroducethe fundamental concepts relevant to hydro power plants.
3. Highlight the im port ance of stability of hydro power plants.
4. Toexplain the parametersto betaken into consideration while designing a hydr o power plant.
COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Apply the fundam enta Is of hyd rology, to various hyd rauli c and civil structures as required for
hyd ro-power projects.
2.Contr ibute as well as bring about inn ovations and developmentsin some areas like wave power
and new technologiesin hydrauli c structures.
3. Realize the requirement of pre-requisite measures required to maintain the stab ility in a hydro
power plant.
4. Design hydro power plant particularly, electrical design part.
UNIT COURSE CONTENTS HOURS

UNIT-I Layout and Planning of Hydro Power Plant: Intr oduction, layout of power house,
types of hydro power schemes, stages of investigation, PFR, DPR, hydrology, water 8
avail ability and water conductor system. Penstocks, types, penstock sup ports, trash
racks

UNIT-II Power Potential Estimation of Hyd ro Power Plants: Head, dependabi lity analysis,
layout of electrical equipment in hyd ro power station, selection of number of units, 8
capacity of power plant and energy generation, and economics of the hydro power
plant.

UNIT- Turbines: Introd uction, types of hydrauli c turb ines and their suitability for power
Il plant, governing of tur bines, electro hydraulic governors, time constants of 8
governors and their importance, hydrauli c turb ine losses and efficiency, cavitation,
silt erosion.

UNIT-IV | Hydro Generators: Intro duction, construction and types of hyd ro generators,
specificat ions of hyd ro generators, characteristics of hydro generators, general
arran gement of water wheel generators: large horizontal shaft generators, vertical
and reversib le generators, low speed generators, umbrella type, brakes and jacks,
losses and efficiency of hydro generators, parallel operation of alterna tor in a hydro 8
power plant.

Insu lation and temperature limits, testing of generators, generator cooling and
ventilation, fire protectio n, design of auxiliary and grounding systems, switchyard
equi pment sftr ansformers and circu it breakers.

UNIT-V | Stability of Hydro Power Plants: Special features of hyd ro power plant stability.

TEXT BOOKS

1. Hydro Electric Engineering: Vol.LILII I, by J. Guthrie Brown, Blackie & Son Ltd., London.

2. A Hand Book of Hydro Electric Engineering by N.C. Nigam, Nem Chand Publishe rs, Roork ee.
REFERENCE BOOKS

3. Generation of Electrical Energy by B.R. Gupta, S. Chand & Co.

4. Elements of Electrical Power Station, Design by M.V.Deshpande, AH Wheeler & Co. Ltd.

181




FNaac™y

ACGREDITED -

)
+ )
4
¥

5. Electrical Machines, by D.P. Kothari and I.J. Nagrath, TMH.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
CO1 X X X X
Design of Hydro Co2 X X
21EEPEO7 Power Station co3 X
Co4 X
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LC, DCS and SCADA L T
Course Code: 1EEPEOS8 3 0
Course Type: PE

Pre-Requisite None

COURSE OBJECTIVES

1. To gain knowledge in PLC, DCS and SCADA

2. To Apply PLC and SCADA programming for selected indust rial processes
3. To study various aspects of DCS architectu re and indust rial automation
4. To learn various aspects of industrial data communicat ion protocols
COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Learn hardware, architecture and software for PLC and SCADA

2. Learn PLC and SCADA program ming for selected indust rial processes
3. Study DCS architectu re and industr ial automation

4. Learn various indust rial data communicat ion protocols

UNIT COURSE CONTENTS HOUR
S
UNIT-I Distributed Control System: Meaning and necessity of distributed contr ol; 8
hardware components of DCS; DCS software.
UNIT-1l | Introduction Programmable Logic Controller (PLC): PLC  versus

microproce ssor/ microcontroller/ c omputer, advantages and disadvantages of
PLC, architectu re and physical forms of PLC.

Basic PLC fun ctions: Registers: holding, input and output registers; Timers and
timer functions; counters and counter functions

Intermediate PLC functions: Arithmetic functions: add ition, subtraction,
multiplication, division and oth er arith metic functions; Number comparison and
conversion.

UNIT- Data Handling Functions of PLC: Skip function and applications; master c ontrol
I relay function and applications; jump with non-return and retu rn; data tab le,
register and oth er move functions.

Bit Functions of PLC: Digital bit functions and applications; seq uencer functions 8
and applications.

Advanced Functions of PLC: Analog input and output functions, analog input
and output modules, analog signal processing in PLC; PID control function,
network comm unicat ion function.

UNIT- PLC programming: PLC programming languages, ladder program ming,
v mnemonic 8
program ming and high-level language program ming. Case study of Tank level
control system and Sequenti al switching of motors.

UNIT-V | SCADA: Supervisory ¢ ontrol versus distributed control; Layout and parts of
SCADA system, detailed block schematic of SCADA system; Functions of SCADA
system: data acquisition, monitor ing, control, data collection and storage, data 8
processing and calculation, rep ort generation; MTU: functions, single and dual
computer configurations of MTU; RTU: functions, architectu re / layout; MTU-
RTU communicat ion and RTU-field device comm unication.

TEXT BOOKS
1. Johnson CD, dProcess Control Instrumentation Technology,6Prentice Hall
2. Chemsmond CJ, dBasic Control System Technology,6Viva Books
3. Webb JW and Reis RA,  odogr&hrmable Logic Controlle r ®réntice-Hall India
4. Hack worth JR and Hackworth FD, 0 rdgram mable Logic Control le r sPeaison Edition
5. Boyer SA, dSupervisory Control and Data Acquisition (SCADA), Internat ional Society
of Automation
REFERENCE BOOKS
1. Stuart A. Boyer: 6SCADA- Supervisory Control and Data Acquisition dlnstr ument Society of

America Publications, USA, The Instrumentation system and Automation Society, 4 o Edition, 2010

2. Gordon Clarke, Deon Reyn d e rPsadtical Modern SCADA Protocols: DNP3, 60870.5 and
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Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
co1 X X X X
PLC, DCS and C0o2 X
21EEPEO8 SCADA Co3 »
Co4 X
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Program ming with Java L T P C
Course Code: PRI1EEPEO9 3 0 0 3
Course Type: PE
Pre-Requisite | None

COURSE OBJECTIVES
To provide an overview of an deskt op application development and web application development using

1.

4.

1.
2.
3.

Java

To introduce the tools and frameworks required to buil d Java Enterp rise Applications.
To teach the fundamental techniques and princip les in achieving the concepts of Object
Oriented Programming.

To enable students to have skills that will help them to solve complex real-world problems regarding
Web, Desktop and Enterprise Application Development.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

Understand the vision of Object Oriented Programming from indust ry context.

Understand and apply Object Oriented Program ming using Java using java |.D.E.

Apply and analyze multithreading program ming of Java Language to create more robust and
fast applications.

Evalu ate the application of Web Server and Application Server and how to deploy Web Applications.
Buil d and create Web Applications using front end as html, css and java script and back end using
Java Servlets and J.S.P(Java Server Pages). Creating projects by estab lishing database connection with
IBM DB2 or MySq|l.

UNIT

COURSE CONTENTS

HOUR

UNIT-I

INTRODUCTION Introd uction to object-oriented program ming, Object c oncepts,
Key princip les of object-oriented program ming.

UNIT-II

INTRODUCTION TO UML AND JAVA PROGRAMMING LANGAUGE D evelopment
project life cycle. Introd uction to UML -Static UML Diagrams :Class, Obiject,
Component, Deployment - Dynamic UML Diagrams 0 Use Case, Sequence, Activity,
State Chart. Introduct ion to the Java program ming language. Introd uction to the
Java development and Productivity t ools. Object-oriented pr ogram ming : Java
synt ax basics - Part 1 ,Java syntax basics - Part 2 .

UNIT-
I

CONCEPTS OF CORE JAVA Writing simp le Java code using the IDE, Buil ding
classes, Debug applications, Inher itance, Design patterns and refactoring,
Interfaces, Collections, Generics, Threads and synchronization, Utility classes,
Exceptions and exception handl ing, I/ O and serialization.

UNIT-

INTRODUCTION TO ENTERPRISE APPLICATION DEVELOPMENT JavaBeans,
Introd uction to Java EE Web Component, O verview of Servlets, Java EE
Container Services Overview, Servlet API, Overview of JavaServer Pages,
JavaServer Pages Specification and Syntax.

UNIT-V

ENTERPRISE APPLICATION DEVELOPMENT Create and Edit HTML and JSPs,
Debugging Web Applications, Web Archive Deployment D escriptor, Session State
Storage Issues, Cookie API, HttpSession: Management of Application Data, URL
Rewriting, Best Practices for Session Management, JSP Expression Language, JSP
Custom Tags, JSP Tag Files. Create and Edit Servlets, Filters, and Listeners,
XDoclet and Annotations, Connecting to a database, Web Application Security,
Java EE 12 Packaging and Deployment, Best Practices for Server, Side
Application Development.

UNIT-
\

PROJECT
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TEXT BOOKS

1. Effective Java, Auth or 6 Joshua Bloch, Latest Edition d 3rd Edition, Publisher 8 Addison Wesley.
2. Java - The Complete Reference, Author & Herbert Schildt, Latest Edition 8 11th Edition,
Publisher 8 McGraw Hill Education.

REFERENCE BOOKS
1. Core Java An Integrated Approach (Black Book), Author: Dr. R. Nageswara Rao
2. Think ing in Java, Author: Bruce Eckel

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4 CLO 5
Objectives
CO1 X X X X
Program ming with COo2 X
21EEPEQ9 Java Co3 "
CO4 X X
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MEC HATRONICS L T P
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PIEN

Course Code: R1EEPE10 3 0 0

Course Type: |PE

Pre-Requisite | None

COURSE OBJECTIVES

1. Tounderstand the fundamentals of fluid power Principles, characteristics of the fluid

power system components.
2. To acquire knowledge of fluid power system components for various application
3. To develop fluid power circuits to various mechatro nic systems.
4. To acquire knowledge of fluid power in to various mechatro nic applications.
COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1. Understand the fundamentals of fluid power Principles, char acteristics of the flui d power

system components.
2. Analyzethe flui d power system components for various application
3. Design and develop flui d power circuits to various mechatronic systems.
4. Understand flui d power into various mechatronic applications.

UNIT

COURSE CONTENTS

HOURS

UNIT-I

Mechanical Actu ating Systems: Types of motion, Degrees of freedom, constraints,
Kinematic Chains, Cam, Gear and gear trains, Ratchet and pawl Belt drive, chain
drive, Bearing, pre loading.

Hydraulic & Pneumatic Actuation Systems: Fluid power systems, hydraulic
systems, Pneumat ic systems, system structure and signal flow, hydraulic pumps
and Pressure Control Valves and regulation, air compressors and treatment,
Cylinders, Direction Control Valves, Process control valves, Rotary Actuators,
Accumu lators, Amplifiers, and Pneumatic Sequencing Problems

UNIT-1I

Electrical Actuation Systems: Switching Devices, Mechanical Switches 6 SPST,
SPDT, DPDT, keypads; R elays, Electronic sensors, Diodes, Thyristors, Trans istors,
solenoid operating Valve, Solenoid Operated Hy draulic and Pneumatic Valves,
Electro-Pneumat ic Sequencing Problems. Control of DC Motors, Permanent Magnet
DC Motors, Bush less Permanent Magnet DC Motors, AC Motors and speed controls,
Stepper Motors and Controls, Servo Motors.

Digital Electronics and systems:

Number Systems, Binary Mathe matics, Boolean Algebra, Gates and Inte grated
Circuits Like 7408, 7402, Karnau gh Maps, Application of Logic Gates as: Parity
Generators, Digital Comparators, BCD to Decimal Decoders, Flip Flops and
applications, sequential logic, Microproce ssor and microcontrollers, programming,
instruction set, assembly language, C program ming for Intel 8051 / 8082 micro-
control ler.

UNIT-
I

Sensors, transducers and application: Performance Terminology, Static and
Dynamic  Characteristics, Disp lacement, Position and Proximity Sensors,
Potentiometer Sensors, Strain Gauge Element, LVDT, Optical Encoders, Pneumatic
Sensors, Hall Effect Sensors, Tacho generators, Stra in Gauge Load Cell,
Therm ostats, Photo Dar lington. Interfacing Sensors in Mechatronic System.

UNIT-IV

System Interfacing and data acquisition:

Data ac qui sition systems, Data loggers, SCADA, Interfacing requirements, Buffers,
Darlington Pair, Hand shaking, Serial and Parallel Port Interfacing, Peripheral
Interface Adapte rs, Analog to Digital Conversion, Digital To Analog Conversion,
Sample and Hold Amplifiers, Mul tiplexers, Time Division Mul tiplexing, Digital Signal
Processing, Pulse Modulation, Component Interconnection and Impedance
Matching, Interfacing Motor drives. Electrical power supp ly and prot ection.

Introd uction to signal conditioning: Signal Conditioning Processes, Inverting
Amplifiers, Non Inverting Amplifiers, Summing, Integrat ing, Differential,
Logarithmic Amplifiers, Comparators, Amplifiers Error, Filtering, wheatstone
Bridge, Temperature Compensation, Thermocouple Compensation,
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UNIT-V |[Program mable Logic Control ler (PLC): Evolution of PLC's - Sequential and
program mablecontrollers - Architectu re- Program ming of PLC - Relay logic - Ladder
logic - Gates, Flip flops and Timers.

COMMUNICATION IN PLC's: Requirement of communicat ion networks of PLC -
connecting PLC to computer - Inter locks and alarms - Case study of Tank level
control system and Sequenti al switching of motors.

TEXT BOOKS
1.W. Bolton, 0 Mchatr onics 0 Electronic control systems in Mechanical & Electrical Engineeringé, Peargpn
Education Ltd., 2003.

2.K. P. Ramachandran, G.K. Vijayaraghavan, M.S. Balasundaram, Mechatronics - Integrated Mechanifal
Electronic Systems, Wiley.

REFERENCE BOOKS

1.Joji P, Pneumat ic Controls, Wiley.

2.Dan Necsul escu, Mechatronics, Pearson

3.David g Alciatore, Michael B Hist and, dntrod uction to Mechatronics and measurement
systems6, Mc Graw Hill Education.

4.A Smaili, F Mrad, 0 Mchatr onics 0 Integrated Technologies for Intel ligent Machine s,
Oxford Higher Education.

5.Nitaigour Premchand Mahalik, 0 Mchatronics Princip les, Concepts & Application 6Tata
McGraw Hill Publishing Co.Ltd., 2003.

6.John Pippenger, Tyler dHicks, Ind ustrial Hydraulic s ®¢Graw Hill Interna tional Edition

7. AndrewParr, dHydrauli cs and pneumat ic s daico Publishing House

8. FESTO, 0 Fndam entalsof Pn e u mat iva k 8,,l1I.

9. Petrezeull a, dProgrammable Control lers6, McGraw Hill

10. Hughes .T, dProgrammable Logic Control lersé, ISA Press

11. Curtis D. Johnson dProcess Control Instr umentation dfech 8TH Edition Prentice Hall

12. Anthony 0GEsposito, 0 Flui d Power with application s ®&rentice Hall intern ational

13. Majumdar .S.R, ®Oil Hydraulic s data McGraw Hill

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives

Cco1 X
COo2 X
COo3 X
CO4 X

21EEPE10 MECHATRONICS
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Advanced Topics in Electrical Insul ation L T P | C
Course Code: RIEEPE1l 3 0
Course Type: |PE

Pre-Requisite | None

o
w

COURSE OBJECTIVES

1.To acquire fair knowledge on the char acteristics of insu lation materials and to famili ari ze the
testing and measurement of insu lation for various equipment®.

2.To select the appropriateinsu lation material and to understand about failu res.

3.To famili ari ze about dielectrics and vacuum insu lation.

4. Acquire kn owledge on advanced measuring and testing techniques.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1. Select the appropriate insu lation material and to understand about failu res.
2. Familiarize about dielectrics and vacuu m insulation.

3. Acquire knowledge on advanced measuring and testing techniques.

4. To famili arize testing and measurement of insulation for various equipmentd.

UNIT COURSE CONTENTS HOUR
S
UNIT-I INSULATION MATERIALS AND FAILURES
Electrical discharge & partial break down, Classification of electric fields,
Types of Dielectrics, Electric strength of dielectrics, Organic and inorganic 8

insu lation materials, Insulation materials properties & application, Causes of
insu lation de grad ation, Failu re modes, Recent insulation testing and diagnostic
techniques

UNIT-1I DIELECTRICS

Sources of dielectrics & character istics, Behavi or of dielectrics in electric fields,
Machine insulation system, Insu lation defects @ insulation stress, Composite 8
insu lation system, Nano dielectrics, Properties and handling of Sulphur
hexafluoride 8 application

UNIT- VACUUM INSULATION

Il Breakdo wn electron emission, Pre-breakdo wn conduction, Effective condit ion of 8
electrodes, Breakdown mechanism in vacuum, Factors affecting breakdown
voltage, Vacuu m circuit breaker, Space application, Tutorial

UNIT- INSULATION TESTING
\Y Classification of testing 0 Procedures and standa rds, Testing automation, Partial
discharge test, Dielectric loss test, Insulation Testing of equipments, Testing of 8

Trans former and cable accessories, Testing of Electrical switchgear and circuit
breake rs, Testing of Motor and Generators

UNIT-V | ADVANCED MEASUREMENT AND DIAGNOSTIC TECHNOLOG IES

Digital impul se recorders 6 digital techniquesin testing, Testing automation,
Electric field measurements, Electro optic sensors d Magneto Optic Sensors, 8
Space char ge measurement techniques, Electro 0 optical imaging techniques,
Insu lation resistance measuring instr uments

TEXT BOOKS
1. Ravindra Arora, Wolfgang Mosch, tHigh voltage and elect rical insu lation engineering6, IEEE press
series on power engineering, 2011
2. Paul Gill, ¢Electrical power equi pment maintenan ce and testin g pSecond edition, CRC Press,
Taylor & Francis group, 2009
REFERENCE BOOKS
1. N.H.Malik, A.A Al-Arainy, M.l.Qureshi, 0 Id€trical insulation in power systemsd, CRC Press,
Taylor & Francis group, 1998
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Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X X
Advanced Topics in co2 X X
21EEPE1L Electrical Insu lation co3 X
Co4 X X
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Reactive Power Control and FACT Devices L T P C

Course Code: RIEEPE12 3 0

o
w

Course Type: |PE

Pre-Requisite

COURSE OBJECTIVES

1. Tointroduce the various topologies of the power electronics circuits.

2. To provide basic understanding of the emerging power electronics technologies for power utili ty
applications.

3.To enable stud ents to understand the harmonics issues in power utility and means of
control ling it us ing power electronics.

4. To enable students to design power electronics circuit that can control active and reactive
power flow.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Describe the technical char acteristics and performance of the electric power system with and
with out power electron ics supp ort.

2. ldentif y, formul ate and analyse complex problems in electric power engineering.

3. Identify different power electronic based solutions for improving both the steady state and the
tr ansient.

4. Communicate and work effectively on why and how power electronics can be used for power u
utility applications.

v

UNIT COURSE CONTENTS HOUR
S

UNIT-I Introduction: Fundamentals of ac power transmission, transmission problems
and need emergence of FACTS-FACTS control considerat ions, FACTS 8
control lers.

UNIT-II | Principles of Shunt Compensation: Variable Imp edance type and switching
converter typ e- Static Synchronous Compensator (STATCOM) configuration, 8
char acter istics and contr ol.

UNIT- Design Principles of Static Series Compensation: Series compensation using

Il GCSC, TCSC and TSSC, applications, Static Synchronous Series Compensator 8
(SSSC).

UNIT- Principles of Operation: Steady state model and char acteristics of a static

voltage regul ators and phase shift ers- power circuit configurations.

UNIT-V | UPFC: Princip les of operation and char acteristics, indep endent active and

reactive power flow control, comparison of UPFC with the control led series
compensators and phase shift ers. 8
Stability Analysis: Modeling of FACTS devices, optimization of FACTS,
transient and dynamic stability enhancement

TEXT BOOKS

1. Mohan Mathur, R. & Rajiv K. Varma, oThyristor Based FACTS Control ler for Electrical
Trans mission Systemsd, Wiley Intersc ience Publications, 2002.

2. Narain G. Hin gorani& Laszlo Gyugyi, 0 Wderstand ing FACTS 8 Concepts & Technology of Flexible
AC Trans mission Systems¢, Standa rd Publishers, New Delhi, 200 1.

3. Enrique Acha, Claudio R. Fuerte-Esquivel, Hugo Ambriz-Perez and Ce’sar Angeles-Camach o, 0 F@TS
Modelling and Simu lation in Power Networ k sJéhn Wiley and sons Ltd., 2004

4. Dash.S.S, 0 Fexible AC Transmission Systems for Power syste m¢, Vijay Nicole publication, Second

REFERENCE BOOKS
5.

6.

7.

edition, 2015

K.A. Padiyar, 0 F@TS Controllers in Power Tran smission and Distr ibution 6New Age

Internat ional Publishers., India, 2007.

Hin gorani, L.Gyugyi, &oncepts and Technology of Flexible AC Tran smission System @ IEEE Press,
New York, 2000 ISBN 6078033 4588.

Padiyar K.R., &ACTS controllers for Tran smission and Distr ibution systemsdNew

Age Internat ional Publishers.

Song, Y.H. and Allan T. Johns, dlexible AC Trans mission Systems (FACTS ) l@stitut ion of
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Electrical Engineers Press, London

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)
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SUB CODE Course name Course CLO1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X
Reactive Power co2 X X
21EEPE12 Control and FACT Co3
Devices X
CO4 X X
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Micro Electro Mechanical Systems
Course Code: [21EEPE13 3 0
Course Type: |PE

Pre-Requisite | None

,_
_|
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w|O

COURSE OBJECTIVES

1. Toimpart basic kn owledge of various fabrication techniques, design and analysis of micro electro
mechanical system (MEMS) based components.

2. Toundersta nd standa rd micro fabrication techniques.

3. Conversant with mechanical and electrical behaviors of MEMS.

4. To demonstrate sensing and actuation techniques of MEMS syste m. Also, to understand the application
MEMS in real-world systems.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Understand the fundam entals of Micro Electro Mechanical Systems (MEMS).
2. ldentify and understand standa rd micro fabrication techniques.
3. Conversant with mechanical and electrical behaviors of MEMS.
4. Demonstrate sensing and actuation techniques of MEMS system. Also, to
underst and the application of MEMS in real-world systems.

UNIT COURSE CONTENTS HOURS

UNIT-I Intr oduction to MEMS

Overview of MEMS, new trends in engineering and science, Micro and Nano scale
systems, Intr insic char acteristics of MEMS, Elements of MEMS: Micro sensors and
micro actuators, Microelectronics fabrication process, Energy domains, materials 8
for MEMS: Silicon, polymers, metals, Packaging and integration: Glass
encapsul ation, MEMS process integration strategies, Applications of micro and nano
lectro mechanical systems.

UNIT-1I Fabrication Techn ologies

Surface micromachinin g: Sacrificial layer processes (Micro motors), Bulk
micromachinin g: Micro needles, micro nozzles, Etchin g: Dry etching, plasma
etching, Wet etc hing: Princip le and process archite ct, High Aspect-Ratio Processes: 8
Lith ograph ie Galvanoformung Abformung (LIGA), Deep Reactive lon Etching (DRIE),
Thin film deposition: Chemical Vapor Deposition (CVD), Physical Vapor Deposition
(PVD): Evaporation and sputtering.

UNIT- Mechanical and Electrical Concepts

Il Mechanical concepts: Crystal planes and orientation, Internal force analysis:
Newton®& law of motion, Definitions of stress and strain, general scalar relationship
between str ess and strain, Mechanical properties of silicon and related thin films,
Flexural beam bending analysis under simple loading conditions, T orsional
deflections, spring constant and resonant frequency, Electrical concepts,
semiconduc tor materials, Calculation of charge carrier concentrat ion, Condu ctivity
and resist ivity of semiconductor.

UNIT-IV | Sensing and Actuation Techniques

Micro sensors: Electrostatic sensor, princip le of parallel plate capacitors and its
applications, Thermal sensor: Fundam entals of thermal tr ansfer, thermal

bimorph princip le, Piezoresistive sensor: Materials, piezoresistivity, Piezoelectric 8
sensor: Materials and Piezoelectric effect, Micro actu ators: Actu ation using thermal
forces, Actu ation using shape memory alloys, Actu ation using piezoelectric crystals,
Actu ation using electrostatic forces (Parallel plate, torsion bar), Actuation using
electrostatic forces (Comb drive actuators ), Micromechanical motors and pumps.

UNIT-V | Case Studies of MEMS

MEMS inertial sensors in automobiles: Airbag deployment, automobile navi gation,
MEMS vibratory gyroscope, MEMS accelerometer, MEMS devices in comm ercial
applications: Inkjet printers, Digital Micro mirror Devices (DMD), Radio frequency 8
MEMS switches, MEMS devices in space exploration, micropower sources,

microtu rbines and microfluidics, MEMS devices in Biotechnology: Scanning
Tunneling

Micros copes (STM), Polymerase Chain Reaction (PCR) microsyste ms for DNA
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ampl ification.

TEXT BOOKS
1. Chang Liu, oFoundation of MEMSG, 2nd edition, Dorling Kindersley India Pvt. Ltd, 2012.
2. Tai Ran Hsu, OMEMS and Microsyste ms Design and Manu factured, Tata McGraw Hill, 2002.

REFERENCE BOOKS

3. Reza Ghodssi, Pinyen, OMEMS Materials and Processes Hand book ¢, Springer Science Business Medi
2011.

4. Rai-Choudhury P., 0MEMS and MOEMS Technology and Applications¢, Prentice Hall of India Learnin
Private Limited, 2009.

5. Nadim Maluf, @An Intro duction to Microelectr omechanic al Systems Engineeringé, 2nd edition, Arted
House, 2004.

6. Sergey Edward Lyshevski, 0 MEMS and NEMS: Systems, Devices, and Structu res6, CRC Press, 2002.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X X X
Micro Electro CO2 X
21EEPEIS Mechanical Systems COo3 X
CO4 X
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Electric al Power Utilization and Illum ination
Course Code: [21EEPE14 3 0
Course Type: | PE

Pre-Requisite | None
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COURSE OBJECTIVES

1. To gain the knowledge about power utili zation by heating, welding, traction, refrigeration and
air condit ioning and illu mination systems

2. To gain the knowledge about indust rial drives and traction system

3. To gain kn owledge regarding problems in refrigeration and air condit ioning systems.

4. To understand current guidelines in the design, construction, and management of safe and
ener gy-efficient lighting schemes.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Select the heating and welding requirements and the lighting system
2. Familiarize the indust rial drives and traction system
3. Bring solutions for the problems in refrigeration and air condit ioning systems.
4. List the current guidelines in the design, construction, and management of safe and energy-
efficient lighting schemes.

UNIT COURSE CONTENTS HOURS
UNIT-I ELECTRIC HEATING AND WELDING
Princip le of heating 8 modes of heat transfer, Types of heating & Resistance heating,
Arc heating & Induction heating, Eddy current heating & dielectric heating, 8

Advanta ges 0 Applications 0 related simp le problems, Princip les of welding 0 types
of welding, Welding electrodes & Resistan ce welding, Arc welding & ultrasonic
welding 0 testing of welding, Power supp ly 8 compari son of types 8 problems

UNIT-1I | ILLUMINATION
Laws of illu mination 8 lighting calculation, Sources of light 6 photometers,
Illumination systems & lighting schemes, Lighting systems & indoor / outdoor 8
lightin g, Electrical lamps 6 discharge/ arc lamps, Sodium Vapour & High Pressure
Mercury Vapour lamps, Neon lamps & Fluorescent tubes, Design of lighting -
illu mination calculation

UNIT- INDUSTRIAL UTILI SATION

I Selection of motors 0 types of drives, Nature of load 6 char acteristics, Speed contr ol
0 enclosures, Tran smission of drives, Size and Rating, Temperature & time curves, 8
Insu lation materials, Energy conservation in electrical drives - Types of services,
prob lems

UNIT-IV | TRACTION AND BRAKING

Systems of electric traction d compari son of supp ly systems d requirement,

Speed & time curves 8 mechanics of tr ain movement, Power energy output o factors
affecting energy consum ption, Related simple problems, Types of braking o 8
regenerative brak ing, Mechanic al brak ing d auxili ary equipment,
Over-head equipment & current collectors, Sag and tension of trolley wires,
Feeding and distr ibution systems - Energy saving

UNIT-V | REFRIGERATION AND AIR-CONDITIONING SYSTEMS

Elements of refrigeration system & rating, Vapour compression system,
Domestic refrigerator o water c ooler, Electrical circuits of refrigerator and controls, 8
Concept of Psychometrics, Human comfort, Air conditioning system,

Classification of air conditioning systems, Applications of air condit ioning systems

TEXT BOOKS

1. S.L.Uppal, 0 ldetric power 6, Khanna publication, 1997

2. R.K.Rajput, o Utili sation of electrical power @First edition, Lakshmi publications, 2006
REFERENCE BOOKS
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3. Soni, Gupta, Bhatna gar, 0 A course inelectric powe r ,®hanpatrai and sons, 1999

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
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SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
CO1 X X X X
Electrical Power cO2 X
21EEPE14 Utili zation and Co3
Illumination X
Co4 X

196




EN

ACGREDITED -

Design of Electrical Machines L T P | cC
Course Code: RIEEPE15 3 0
Course Type: |PE

Pre-Requisite | None

o
w

COURSE OBJECTIVES

1. Toimpart knowledge design princip les, design limitations and latest design trends of DC
machine s.

2. Tointroduce the fundamental concepts relevant to the Design of Distr ibution and Power
transformers.

3.To enable the studen ts to understand Complete Design Procedure of Sin gle and Three phase
Ind uction Motors.

4. To enable the stud ents to understand Design Procedure of Three phase Synchro nous
Cylindrical and Salient type of Alterna tor.

5. To make the students aware about the use of computers in the electrical machines design.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1.Understand the basic design princip les, design limitations and latest design trends of DC
machine s.

2. Apply design concepts to design the windin g, core, frame and cooling circuit of single phase
and three phase transformers.

3. Analyze the performance and accomplish complete design of single phase and three phase
induct ion motors.

4 Design the main dimensions, selection of stator and rotor slots, insu lation, type of windin gs of
three phase alternator s.

UNIT COURSE CONTENTS HOURS

UNIT-I DC Machine design- Main dimensions, output equation, specific electrical loading,
specific magnetic loading, torque developed, c hoice of number of poles, Armature
reaction-mmf distribution, shape of mmf wave, saturation and brush shiftin g,
methods to reduce armature reaction. Commutation-comm utator design. Magnetic 8
circuit- mmf, reluctance, slot and ventilating ducts, apparent and real flux, flux
density in teeth, calculations Field coil Armature windin g- types, lap and wave,
number ing, num ber of slots, eq ualizer connections, symmetry of commutator
windin g, layout Starters.

UNIT-II | Transformer Design: Output equation, design of core, yoke and windin gs, overall
dimensions, computation of no-load current, voltage regulation and design of 8
cooling systems.

UNIT- Induction Motor Design- Main dimensions, output equation, specific electrical

1l loading, specific magnetic loading, air gap, windin g-layout, Calculation of
magnetizing current, no load current. Leakage reactance calculations- specific slot
permeanc e, signific ance, semi closed rectangular slot, inductance calculations,
rotor bar current calculation, semi-closed round slot, reactance/slot and slot 8
reactance per phase. Eddy current loss ratio, Rotor bar currents- slip ring ind uction
motor, squirrel cage induct ion motor, current distribution, cage rotor resistance,
transformation rat io, rms value of rotor bar current, ring current, copper losses,
equivalent cage resistanc e.

UNIT-IV | Synchronous Motor Design- Main dimensions. Harm onic calculations- pitch
factor, distribution factor, winding factor, mmf wave, armature react ion, design
considerat ions to redu ce harmonics, Cooling design- cooling system, cooling media, 8
calculations, AC Windin gs- three phase windin gs, single layer windin gs, doube layer
windin gs, fractional slot windin g.

UNIT-V | Computer aided design: Philosophy of computer aided design, advantages and
limitations. Computer aided design approaches analysis, synt hesis and hybrid
methods. Concept of optimization and its general procedure. Flow charts for design
of transformer, dc machines, thr ee phase induct ion and synchronous machines.

TEXT BOOKS
1. Sawhney, A.K., GA Course in Electrical Machine Design 6 Dhanpat Rai & Sons, New Delhi, 2013
2. Deshpand e,M.V.d@esign and Testing of Electrical Machine s6, PHI learning Pvt Ltd §2015
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REFERENCE BOOKS U\ _orace /7
3. A.Shanmu gasundaram, G.Gangadharan, R.Palani ¢Electrical Machine Design Data w
Book6,
New Age Int enational Pvt. Ltd., Reprint 2007
4. Rai.H.M, ¢Electrical Machine Design 6 Sathya Prak ashan Publications, Third edition, 2004

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)
SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives

co1l X
CO2 X
Design of Electrical co3

Machines

21EEPE15

COo4 X
CO5 X X X X
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Special Electrical Machines L T P | C

Course Code: RIEEPE16 3 0

o
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Course Type: |PE

Pre-Requisite | None

COURSE OBJECTIVES

1.

2.

3.

4.

To acquire a fair knowledge in the working princip le, construction and applications of step per
motors and reluctance motors

To acquire a fair knowledge in princip le of operation, char acteristics and control of perman ent
magnet brushless dc motors and synchro nous motors

To acquire a fair knowledge to select an en ergy efficient linear or rotary motor based on

the char acteristics of the load & application.

To acquire a fair knowledge to incorporate the correct control techniqueto the machine for efficient
operation.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1.

2.

Understand the working princip le, construction and applications of stepper motors and
reluctance motors

Gain kn owledge in pr inciple of operation, char acteristics and control of permanent magnet
brushless dc motors and synchronous motors

Select an en ergy efficient linear or rotary motor based on the characteristics of the load &
app lication.

Inc orporate the correct control techniqueto the machine for efficient operation.

UNIT

COURSE CONTENTS HOURS

UNIT-I

STEPPER MOTOR

Constructional features-Princip le of operation-Modes of excitations-Theory of torque
prediction s, Types of stepper motor- Variable reluctance motor , Single and multi
stack configurations, Hy brid motor, Disc Magnet motor, Claw tooth motor, Linear 8
and non-linear analysis-Static and Dynamic Characteristics, Dr ive Circuits,
Microproce ssor based control of stepper motors, Closed loop control, Applications
of stepper motors inrobotics, CNC, computer peripherals, 3D printers

UNIT-1I

SWITCHED RELUCTANCE MOTOR

Constructional features, Princip le of operation, Types of SRM, Torque production,
design of stator and rotor PLOle arc, Steady state performance, Non-linear analysis, 8
Power converter circuits- Control of SRM, Rotor position sensors-Hall effect sensing
scheme, Optical position sensing scheme, Current Regulator s-Voltage PWM type,
Hysteres is type, Sensor-less operation-Closed loop control of SRM-Character istics

UNIT-
I

SYNCHRONOUS RELUCTANCE MOTORS

Constructi onal features-Types-Axial and R adial flux motors - Operating principles,
Variable Reluctance and Hybrid Motors, SYNREL Motors- Voltage and Torque 8
Equations, Control of SRM, Phasor diagram- Characteristic s-Vernier motor, Steady
state and Dynamic analysis of Synchronous reluctance motors controlled by voltage
-fed converters

UNIT-IV

PERMANENT MAGNET BRUSHLESS D.C.MOTORS

Permane nt Magnet materials-Magnetic Characteristics 08 Permeance coefficient-
Magnetic circuit analysis, Electronic commutation- Princip le of operation &Types of 8
motors, Theory of brushless DC Motor as variable speed synchronous motor, EMF
and torque equations, Commutation, Power contro llers, Motor char acteristics and
control, Closed loop control of BLDC motor-using DSP, Micropro cessor

UNIT-V

PERMANENT MAGNET SYNCHRONOUS MOTORS

Princip le of operation, Ideal PMSM, EMF and Torque equations, Armature reaction
MMF, Synchro nous Reactance, Sine wave motor with practical windin gs , Phasor 8
diagram, Circle diagram-Control of PMSM, Power Converter-Volt-ampere
requirements-Torque speed characteristics, Linear Synchr onous Motors,
Mi croproce ssor based control of synchronous motors
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TEXT BOOKS

1. Kenjo T., 6Stepping Motors and Their Microproce ssor Controlsé, Clarendon Press, Oxford, 1984

2. Mill er T.J.E., Brushless Permane nt Magnet and Reluctance Motor Drives6, Oxford University Press,
1989

REFERENCE BOOKS

3. Krishnan R., ¢Switched Reluctance Motor Drives d Modeling, Simu lation, Analysis, Design
and Application 6GRC Press, New York, 2009.

4. Krishnan R., 0Perman ent Magnet Synchr onous and Brushless DC Motor Drivesd CRC Press,
New York, 2010.

5. Jacek F. Gieras, Jacek F. Gieras, Mitchell Wing, d0Permanent Magnet Motor Technology: Design
and Application s €RC Press , Second Edition, 2002.

6. Hendershot J. R. and Miller T. J. E., dDesign of Brushless Permanent Magnet Machine s6, Motor
Design Books LLC, 2nd Edition, 2010.

7. Janardanan E.G., dSpecial Electrical Machine sg, PHI Learning Private Limited, 2015.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
co1 X
Special Electrical Cco2 X
21EEPE16 Machines Co3 -
CO4 X

200




Electric al Safety
and Safety Management L T P C

Course Code: P1EEPE17 3 0 0 3
Course Type: |PE
Pre-Requisi te | None

COURSE OBJECTIVES

1. To Understand the Indian electricity rules and th eir signific ance

2. To understand the safety standa rd in resid enti al, commercial and agricultural Loads

3. To Learn about electrical safety installation, testing and comm ission

4. To study the electrical safety rules, regulations and quality management by the
power factor improvement.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Understand the Indian electricity rules and their signific ance

2. Elucidate the safety standard in residenti al, commercial and agricultural

3. Learn about electrical safety insta llation, testing and comm ission

4. Understand about electrical safety in distribution system

UNIT COURSE CONTENTS HOURS
UNIT-I INDIAN ELECTRICITY RULES AND ACTS AND THEIR SIGNIFICANCE
Objective and scope 8 ground clearances and section clearances o standa rds on 8

electrical safety - safe limits of current, voltage 0 earthing of system neutral 8 Rules
regarding first aid and firefighting facili ty

UNIT-II ELECTRICAL SAFETY IN RESIDE NTIAL, COMMERCIAL AND AGRICULTURAL
INSTALLATIONS

Wiring and fitting 6 Domestic appliances 0 water tap giving shock 6 shock from wet 8
wall ofan firing shock & multi-storied building & Temporary installations o
Agricultur al pump installation 8 Do& and Donds for safety in the use of domestic
electri cal appliances

UNIT- SAFETY DURING INSTALLATION, TESTING AND COMMISSIONING, OPERATION
1] AND MAINTENANCE

Preliminary preparations 0 safe sequence 0 risk of plant and equipment 0 safety 8
documentation & field quality and safety - personal protective equipment & safety
clearance notice @ safety precautions 6 safeguards for operators 8 safety

UNIT-IV | ELECTRICAL SAFETY IN HAZARDOUS AREAS

Hazardous zones 0 class 0,1 and 2 & spark, flashovers and corona discharge and
functional requirements 0 Specific ations of electrical plants, equipments for 8
hazardous locations oClassificat ion of equipment enclosure for various hazardous
gases and vapours dclassificat ion of equi pment/ enclosurefor hazardous locations.

UNIT-V | ELECTRICAL SAFETY IN DISTRIBUTION SYSTEM

Total quality control and management O Importance of high load factor &
Disadv anta ges of low power factor & Causes of low P.F. & power factor improvement
8 equi pments dlmp ortance of P.F. improvement.

TEXT BOOKS
1. Rao, S. and Saluja, H.L., 0 E | mcaltSafety, Fire Safety Engineering and Safety
Managementé Khanna Publishers, 1988 .
2. Pradeep Chaturvedi, 0 E mgy Management Policy, Planning and Utilization 6 Concept
Publishi ng Company, 1997.

REFERENCE BOOKS
1. Nagrath, I.J. and Kothari, D.P., Power System Engineering 6Tata McGraw Hill,1998 .
2. Gupta, B.R., dPower System Analysis and Design6 S. Chand and Sons, 2003.
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3. Wadhwa, C.L., 0 E | mccPbwer Systemsd New Age International, 2004

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
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SUB CODE Course name Course CLO1 CLO 2 CLO 3 CLO 4
Objectives
ELECTRICAL gg; X
SAFETY X
21EEPETLY AND SAFETY CO3 X
MANAGEME NT coa X
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Electric al Systems Design for Building L T P | C
Course Code: RIEEPE18 3 0
Course Type: |PE

Pre-Requisite | None

o
w

COURSE OBJECTIVES

1.The course aim is to provide kn owledge on the underlying working princip les of the electrical

service installations in hi gh rise buil dings and to introduce the governing regulations and maintenan ce
princip les of electrical services in buil dings.

2.Tounderstand illu mination schemes in buil dings.

3.Tounderstand Solar Electric System Design for Buil dings.

4.To Know regul ation and safety installation pract ices of b uil dings against lightning, earthin g, electric
shock, electric fire.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1.Understand design of electrical installations in high rise buil dings

2.Understand Illu mination schemes in b uil dings

3.Understand Solar Electric System Design for Buil dings

4 .Learn regul ation and safety installation pract ices of buil dings against lig ht ning, earthin g, electric shock,
electric fire.

UNIT COURSE CONTENTS HOURS
UNIT-I National electrical code/ standards in the design of electrical installation .electrical
symbols and diagram s-design consider ation of electrical installations-electric
supp ly system -electric services in buil ding-service connections-service mains-sub - 8

circuits, Reception and distribution of main supply .guideline for installation of
fitting s-wiring insta llations-testing of electrical installation-neut ral and earth wire.

UNIT-II Electrical installations in high rise buil dings - design-testing of rising main - main
supp ly board and distribution board for high rise buildings - electrical room layout-
buil ding services - ventilation and air condit ioning load - heat exchange of buil ding
-calculation of air condit ioning load-sum mer and winter air condit ioning . parts of 8
operation of a/ c plant-systems of air condit ioning - vertical transp ortat ion-lifts and
escalators - design consideration-features, operation and arran gement-fire load-
design considerat ion.

UNIT- Illu mination schemesin buil dings-laws of illu mination - photometric quantities- day
I lighting - day light factor and components-design of artificial lightin g-interior and
exterior lighting installations-lamps and luminaries - design considerat ion of good 8

lighting schemes-lighting calculation-polar distribution curve-lumen method-point
by point method-requirements of good lig htin g.

UNIT-IV | Regulation: pr incip les of safety- safety installation practice and regulations -low
voltage system - single & poly phase serv ices-protection of buil dings against 8
lightning, earthin g, electric shock, electric fire.

UNIT-V | Introd uction to Solar Electric System Design, Operation and Installation

TEXT BOOKS

1. Raina & Battacharya, .Electrical System Design Estimating &costing., Wiley Eastern, 1978
2. Mohamed E.El-Hawary, Electrical Power Systems: Design and Analysis, Wiley-IEEE Press.

3. ISI, National Electric Code, Bureau of Indian Standard Publications

4. Relevant IS Specificati ons

5. Adler R.,Vertical Transportation for Buildings., American Elsevier Publishing Company, 1970,

New York

Indian Standard Institution, National Building Code of In dia, I1SI, 1984, New Delhi.

http: / / www.energy.wsu.edu/D ocuments/S olarPVforBuildersOct2009 .pdf

Joseph Burdick, Philip Schmi dt, Install Your Own Solar Panels: Designing and Installing a
Photovoltaic System to Power Your Home, Stor ey Publishi ng, LLC

REFERENCE BOOKS

o0 ~N O
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1. IEC for electrical distribution in building
2. NEC for electrical distribution in building
3. Philips & dialux for ind oor and outdoor lighting design catalogue
4. M. K. Giridharan, Electrical Systems Design, I. K. In ternational Pvt Ltd
Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)
SUB CODE Course name Course CLO1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X X
Electrical Systems Ccoz X
21EEPE18 Design for Buil ding CO3 X
CO4 X
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Comm unication Systems

Course Code: [21EEPE19 3 0
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Course Type: | Prerequisite

Pre-Requisite | None

COURSE OBJECTIVES

1.
2.
3.
4.

Various Amplitude modul ation and demodul ation systems
Various Angle modul ation and demodul ation systems

Fuanc™,
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Basics of Noise theory and Noise performance of various analog communicat ion systems

Basics of Information Theory.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1. Design Amplitude Modulation comm unicat ion systems.
2. Design Angle Modul ation comm unicat ion systems.
3. Analyse the Noise performance of Analog comm unicat ion systems.
4. Analysethe Capacity ofthe Channel and limits of the Comm unicat in systems.
UNIT COURSE CONTENTS HOURS
UNIT-I AMPLITUDE MODULATION SYSTEMS
Introd uction to Communication 8 Analog and Digital - Modulation - Need for
modul ation - Amplitude Modulation -DSBFC, DSBSC, SSB, VSB - Modul ation index,
Spectra, Power relations and Bandwidth. 8
AM Generation: Square law and Switching modul ator - DSBSC Generation: Balanced
and Ring modulator, SSB and VSB Generator: Hilbert Transform method. AM
Detectio n: Envelope detector and Super heterodyne dete ctor - Quadrat ure Amplitude
Modul ation. Design & Physical Impleme ntation of AM Radio Trans mitter & Receiver
UNIT-II ANGLE MODULATION
Phase and Frequency Modul ation - Narrow Band FM & Wide Band FM - Modul ation
index, Spectra, Power relations and Trans mission Band width. 8
FM Generator and Tran smitter: Direct method and Indirect meth od.
FM Detector: Slope detector, Ratio Detector method and PLL method. - FM Receiver -
Stereo FM Design & Physical Impleme ntation of FM & PM Radio Trans mitter & Receiver
UNIT-IIl | NOISE THEORY
Noise Sources and t ypes - Calculation of Noise in Linear systems & Noise figure, Noise
temperature and Noise bandwidth - Noise in Cascade Systems - Narrow Band noise 8
representati on 0 Inphase and Quadrat ure 8 Envelope and Phase. Physical
Impleme ntation of Channel Noise Models in Radio Trans mitter & Receiver and Study
its char acter istics.
UNIT-IV | NOISE PERFORMANCE OF AM & FM RECEIVERS
Noise performance analysis in AM and FM systems - Pre emphasis & De-emphasis - 8
Capture effect, Thresh old effect. Physical Imple mentation of Channel Noise Models in
Radio Trans mitter & Receiver and Study its Noise performance
UNIT-V INFORMATION THEO RY
Information & Entrop y- Rate of information-Discrete Memoryless Channel-Joint
Entropy & Conditional Entrop y-Mutual information-Channel Capacity-Shannon& 8
Theorem-Contin uous Channel-Shann on-Hart ley Theorem-BW S/ N Trad e-off. Physical
Impleme ntation of Data transfer in Radio Transmitter & Receiver and Study its
Information th eory char acteristics.
TEXT BOOKS

1.Simon Haykin, 6cComm unicat ion Systemsé, John Wiley & Sons, 5th Edition, 2009

2.R.P. Singh & S.D.Spare, cCommunicat ion Systems, Analog & Digital ,8rd Edition, Tata McGraw Hill, 2017

REFERENCE BOOKS

1.Upaman yu Madhow, dntrod uction to Communic ation Systemsg, 1st Edition, 2014

2.J.G.Proakis, M.Salehi, 6 Fndam entals of Communicat ion Systemsg, 2nd Edition, Pearson Education 2014.
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3.B.P. Lathi, Zhi Ding & Hari Mohan Gupta ,6 Modern Digital and Analog
Communicat ion ®th Edition, 2017

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
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SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Co1 X X X X
Communication Cco2 X
21EEPEIL9 Systems COos3 X
Co4 X
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\Wireless Commun ication Systems L T P C
Course Code: [21EEPE20 3 0 0 3
Course Type: Prerequisite
Pre-Requisite | None

COURSE OBJECTIVES

1. To understa nd basic wireless and cellul ar concepts

2. Toundersta nd various aspects of Mobile Channels

3. Toundersta nd various aspects of Wireless Modul ation Schemes and Signal Processing techniques
4. To understa nd various aspects of 1G,2G, 3G, 4G, 5G systems

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Understand technologies used in wireless comm.

2. Understand Cellul ar concept.

3. Understand multiple access technologies.

4. Gain knowledge about the effect of Different fading models and diversity techniques

UNIT COURSE CONTENTS HOURS

UNIT-I AMPLITUDE MODULATION SYSTEMS
Introd uction to Communication 8 Analog and Digital - Modulation - Need for
modul ation - Amplitude Modulation -DSBFC, DSBSC, SSB, VSB - Modulation index,
Spectr a, Power relations and Bandwidth. 8
AM Generation: Square law and Switching modul ator - DSBSC Generation: Balanced
and Ring modulator, SSB and VSB Generator: Hilbert Transform method. AM
Detectio n: Envelope detector and Super heterodyne dete ctor - Quadrat ure Amplitude
Modul ation. Design & Physical Impleme ntation of AM Radio Trans mitter & Receiver

UNIT-II ANGLE MODULATION
Phase and Frequency Modul ation - Narrow Band FM & Wide Band FM - Modul ation
index, Spectra, Power relations and Trans mission Band width. 8
FM Generator and Tran smitter: Direct method and Indirect meth od.
FM Detector: Slope detector, Ratio Detector method and PLL method. - FM Receiver -
Stereo FM Design & Physical Impleme ntation of FM & PM Radio Trans mitter & Receiver

UNIT-IIl | NOISE THEORY
Noise Sources and t ypes - Calculation of Noise in Linear systems & Noise figure, Noise
temperature and Noise bandwidth - Noise in Cascade Systems - Narrow Band noise 8
representati on o Inphase and Quadrat ure 6 Envelope and Phase. Physical
Impleme ntation of Channel Noise Models in Radio Trans mitter & Receiver and Study
its char acter istics.

UNIT-IV | NOISE PERFORMANCE OF AM & FM RECEIVERS
Noise performance analysis in AM and FM systems - Pre emphasis & De-emphasis - 8
Capture effect, Thresh old effect. Physical Imple mentation of Channel Noise Models in
Radio Trans mitter & Receiver and Study its Noise performance

UNIT-V INFORMATION THEO RY
Information & Entrop y- Rate of information-Discrete Memoryless Channel-Joint
Entropy & Conditional Entrop y-Mutual information-Channel Capacity-Shannon& 8
Theorem-Contin uous Channel-Shann on-Hart ley Theorem-BW S/ N Trad e-off. Physical
Impleme ntation of Data transfer in Radio Transmitter & Receiver and Study its
Information th eory char acteristics.

TEXT BOOKS

1.Rappaport T.S, dWireless Communicat ions: Princip les and Practic e @nd Edition, Pearson, 2010.

2.Willi am Stalli ngs, 0

REFERENCE BOOKS

1.Feher K. dWireless Digital Communicat ion s &earson, 2015.

ikless Comm unicat ions & Networks 6, Pearson, 2nd Edition, Pearson, 2009

2.Lee W.C.Y, 0 Mbile Communicat ions Engineering: Theory & Applicationsé McGraw Hill, 2nd Edition, 2017.
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3.Schill er, 6 Mbile Comm unicat ion 6Pearson, 2nd Edition, 2003

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
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SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X X X X
Wireless co2 X
21EEPE20 Communication CO3
Systems X
CO4 X
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Switc hed Mode Power Conversion L
Course Code: PRI1EEPE21 3
Course Type: PE

Pre-Requisite | None

ol
o|T

COURSE OBJECTIVES
1.To acquire knowledge on the modelling and performance of various configu rations of power
converters
2.Tounderstand the operation and steady state analysis of Switching power converters
3.To develop the knowledge on analysis, modelling and performance functions of switching power
converters.
4. To understand the closed-loop control of switching power converters. Also, Familiarize with the
app lications of Switched mode power converters.
COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Apply the concept of ideal and real characteristics of switching devices and design the reactive circulit
elements for switched mode converters
2. Learn various concepts on the operation and steady state analysis of Switching power
converters
3. Learn various concepts on analysis, modelling and performance functions of
switching power converters.
4. Learn various concepts on closed-loop control of switching power converter s. Also, Familiarize
with the applications of Switched mode power converters.

UNIT COURSE CONTENTS HOUR

UNIT-I DC-DC CONVERTERS

Power semiconduc tor switches- Diode, Control led Switches, Issues related to
switches, Reactive components- Design of Ind uctor, Trans former, Capacitor, 8
Ener gy storage 6 Capacitor, Inductor, Primitive Converter-Non-Isol ated converter,
Isol ated converters

UNIT-II | CCM AND DCM OPERATION OF CONVERTERS

Princip les of Steady State Converter Analysis-Inductor Volt-Second Balance,
Capacitor Charge Balance, Design of various converter and determining the
component using Small-Ripple Approximation, Boundary conduction, DC 8
transformer model, Steady state analysis of DC-DC converter in Contin uous
Conduct ion Mode(CCM) and Discontin uous Conduction Mode(DCM), Problems-
Non-Isolated DC-DC converters

UNIT- MODELING OF DC-DC CONVERTERS

Il Modeling of converter s- State space repres entat ion, State Space Model of Boost
Converter, Circu it Averaging Modeling Technique, PWM switch modeling, Current 8
Injected Equivalent Circuit Averaging(CIECA), Dynamic Model of Converters
Operating in DCM, Review of control theory, analysis of converter tr ansfer

functions
UNIT- CONTROLLER DESIGN
v DC-DC converter controller, Control ler Structure, Imple mentation of PID 8

control ler for Buck and Boost Converter, Pul se Width Modul ator, Control ler design
princip les, Problem- Closed loop control of switched mode power converters
UNIT-V | APPLICATION OF DC-DC CONVERTERS

Application of DC-DC Converters in Power condit ioning syst em, Hybrid Electric
Vehicle (HEV) Application, Space application, Renewable Energy System (RES), 8
Bidirectio nal power converters, Mul ti-input converter Using High/ Low Voltage
Sources, Flu x Additive DC-DC Converter

TEXT BOOKS
1. Erickson, Robert W., Fundamentals of Power Electronics, Springer Internat ional edition,

6" edition, 2012.
2. Slobodan Cuk, Power Electronics: Advanced Topics and Design, TESLAco, 2015.

REFERENCE BOOKS
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3. V. Ramanarayanan, Course Material on Switched Mode Power Conversion,
Department of

£ NAAC Y,
Electrical Engineering, Indian Instit ute of Science, Bangalore

‘:,, ACCREDITED \t‘"
 Ar )3
WU\ orape /¥
560012. http://m inchu.ee.iisc.ernet.in/ new/ people/f aculty/ vr/ book.pdf

4. Slobodan Cuk, 0 Avances in Switched-Mode Power Conversion Part | & I16 EEE Transact ions
on Ind ustrial Electronics, Vol: IE-30, 2007.

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X
Switched Mode CcOo2 X
21EEPE21 Power Conversion Co3 X
CcoO4 X
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Power Converter Analysis and Design L T P | C
Course Code: RIEEPE22 3 0
Course Type: |PE

Pre-Requisite | None

o
w

COURSE OBJECTIVES
To acqui re kn owledge on configurations, analysis, design and control of power converters.
1. To under stand the basics of snub ber and drive circuits design
2. To under stand the kn owledge on analysis and design of power converters
3. To under stand design aspects of various types of control lers
4. To under stand the operation and design of resonant converter

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Know the basics of snubber and drive circuits design
2. Develop the knowledge on analysis and design of power converters
3. Design various types of control lers
4. Understand the operation and design of resonant converter

UNIT COURSE CONTENTS HOURS

UNIT-I SNUBBER AND DRIVE CIRCUITS

Design considerat ions: Snubber circuit for power switching devices, Thermal design:
temperature control, Heat sink, Gate Trigger Circu its for Thyristors, 8
Base drive circuits for BJT and Gate drive circuit for MOSFET, Practical converter
design considerat ions

UNIT-1I | ANALYSIS AND DESIGN OF DC-DC CONVERTERS

Classification of DC-DC converter s. Analysis of buck, boost in contin uous and
discontin uous operations, Analysis of buck- boost, Cuk and Sepic converters in
contin uous and disconti nuous operations, Analysis of Forward, Fly back ,half bridge 8
and full bridge isolated converters, Design of isolated and non-isolated DC-DC
converter s, Estimating the Outp ut Voltage Ripple in Converters Containing Two-
Pole Low-Pass Filters, Input and output filter design

UNIT- ANALYSIS AND DESIGN OF MULTILEVEL INVERTERS

I Mul tilevel concept, Classification of multilevel inverters, Diode clamped, improved
diode Clamped, Flying capacitors multilevel inverter analysis, 8
Design of multilevel inverters, Influence of PWM techniques on switching loss,
design of PWM for low inverter loss

UNIT-IV | DESIGN OF CONVERTER CONTROL
Control and analysis of voltage mode and current modes, Review of different 8
control lers used in power electronic converters Introduction to control ler design,
Sliding Mode Control of Power Converters , Fuzzy Logic Control of Power Converters

UNIT-V | RESONANT CONVERTERS

Princip les of resonant converters, Classical series resonant and parallel resonant
converter s, Quasi-Resonant Converter s, Mul ti resonant Converters, Zero-Voltage- 8
Transit ion (ZVT) Converters, Zero-voltage and Zero-current s witching, Resonant
converter design techniques based on frequency response.

TEXT BOOKS
1. Ned Mohan, Tore M. Undeland, William P. Robbins, dPower Electronics Converters, Applications,
and Design 6Wiley India Pvt Ltd,Third Edition, 2011.
2. Rashid M.H., "Power Electronics Circu its, Devices and Applications", Prentice Hall India, Third
Edition, 201 1.
REFERENCE BOOKS
3. Umanand.L ,"Power Electronics Essentials and Applications", John Wiley & Sons, First Edition 2009.
4. Erickson R. W. and Maksimovic .D, 0 Fndamentals of Power Electronic s &luw er Academic
Publishers, Second Edition, Reprint 2012.
5. http :// www .peg.ee.iisc.ernet.in/ people/ faculty/ vram/ smpc/ smpcbook.pdf-Course Material
on Switched Mode Power Conversion, V. Ramanarayanan 2008.
6. M.H. Rashid oPower Electronics Handb ookd, ISBN 978-0-12-38203 6-5, Elsevier Third Edition, 2011
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Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X
Power Converter coO2 X
21EEPE22 Analysis and Co3
Design X
CoO4 X
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IAdvanced Control Theory L T P | C

Course Code: R1EEPEZ23 3 0 0 3

Course Type: |PE

Pre-Requisite | None

COURSE OBJECTIVES

1. To Apply various stability concepts to non-linear control systems.
2. To Understand the basics of optimal and adapt ive control.
3. To Understand the practical utility of control lability, observab ility and state observer
Concepts.
4. To analyze various advanced control strategies with the applications of math ematical problems.
COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Apply various stability concepts to non-linear systems.
2. Gain knowledge on the basics of optimal and adaptive control.
3. Familiarize with the practical utility of control lability, observab ility and state observer
a. Concepts.
4. To enable students to study and analyse various advanced control strate gies with the applications
of math ematical problems.
UNIT COURSE CONTENTS HOURS
UNIT-I NON-LINEAR SYSTEMS
Introd uction - Types of non-linear phenom ena- singular point, Phase plane method-
Construction of phase trajectories using delta method, Construction of phase 8
trajectories using isoclines method, Derivation of describing functions 0 Relay,
Hysteres is, Dead-zone, Saturat ion and Jump resonance
UNIT-1I STABILITY CONCEPTS
Stability concepts & stability in the sense of Lyapunov, BIBO stabiility,
Stability of non- linear systems by describing function method, Lyapunov Theory - 8
Generation of Lyapunov functions - Variable gradient method, Krasooviski®
method, Stability analysis of linear continuous time invariant syst ems using
Lyapunov criterion, Stability analysis 0 Popov and Circle criterion
UNIT- OPTIMAL CONTROL
I Performance Indices - Linear Optimal Control with quadratic performance index -
Solution of Riccati equation, Method of calculus of variations - minimum principle, 8
Formulation of the optimal control problem- State regul ator problem for continuous
time systems, Outp ut regulator problem for continuous t ime systems, Optimal
control probl em using Hamiltonian 6 Jacobi meth od
UNIT-IV | ADAPTIVE CONTROL
Need for adaptive control systems - Math ematical models used in adaptive control -
MIT rule, Methods of adaptation- Gain scheduling - Classifications of Model
Reference Adaptive Control (MRAC), Direct and indirect MRAC, 8
Design of MRAC using Lyapunov theory, Different approaches to self-tuning -
Recursive pa rameter estimation , Implicit and explicit STR, Pole assignment
approaches to multivariable self-tuning regul ators
UNIT-V MODAL CONTROL
Control lable and Observable companion forms, State feedback - Effect on
Control lability and Observability, Pole placement technique, Observer - Full order, 8
Reduced order
TEXT BOOKS
1. M.Gopal, 6 Mdern Control System Theory pNew Age Internat ional (P)Limited, Publishers, Third
edition, 2015
2. Ogata.K, 0 Mdern Control Engineering6, Prentice Hall of India, Fifth edition, 2010
3. Nagrath .I1.J, and Gopal.M, 6Control Systems Engineeringé, New Age Internat ional (P) Limited,
Publishers, Fifth edition, 2014
REFERENCE BOOKS
4. Donald EKKirk, 6 Opt Canteol Theory anintrod uc t i ¢Doder Publications, 2004
5. Graha m.C, Goodwill, Graebe.S, and Salgado.M, "Control System Design &rentice Hall India,

New Delhi, 2000.
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6. Astrom.K.J, and Wittenmark.B, 0 Adaptive control ,0Pearson Education India, Fifth U\ Graoe /&
impression, 2009

7. Brian D. O. Anders on, John Barratt Moore, 0Opti mal Control: Linear Quadr atic Methods¢,
Dover Publications, 2007

8. R.T.Stefani, B. Shahian, C.J. Savant and G.H Hostetter, dDesign of feedback control systems,6
Oxford University Press, 2002

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)

SUB CODE Course name Course CLO1 CLO 2 CLO 3 CLO 4
Objectives
COo1 X
Advanced Control Ccoz2 X
21EEPE23 Theory CO3 X
CoO4 X
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AIRCRAFT ELECTRONIC SYSTEMS L T P | C
Course Code: [21EEPE24 3 0 0 3
Course Type: |PE

Pre-Requisite | None

COURSE OBJECTIVES

1. To Realize the insights of the flight instruments.

2. To classify the monitor ing and management systems of Aircr aft.
3. To differenti ate electrostatic and electromagnetic effects.

4. To understand the control and indic ating systems in aircraft. Also, enrich about recording and reportirg
systems in aircr aft.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Understand the insights of the flight instruments.

2. Appreciate and classify the monitor ing and management systems.
3. Dif ferenti ate electrosta tic and electr omagnetic effects.

4. List the control and indicating systems in aircraft. Also, enrich about recording and reporting systems |n
aircr aft.

UNIT COURSE CONTENTS HOURS
UNIT-I Basic flight instruments 6 Electronic flight instrument systems o primary flight
display & navigation display 0 Display processor unit - Electronic att itude and 8

direction indic ator (EADI) & Electronic Horizontal situation indic ator (EHSI) d Mul ti-
function processor unit.

UNIT-II Electronic centra lized aircraft Monitor - Engine indicating and crew alerting system - 8
Flight management system & cockpit layouts.

UNIT-1Il | Electrostatic sensitive devices (ESD) ¢ Different devices and its features - tribo-electric
series & handl ing and transporting ESDs - Electromagnetic compatibility 6 EMI 8

generation 8 EMC and avionics equipmentd spectrum analysis.

UNIT-IV | Airframe control and indicating systems - Landing gear - Trailing edge flaps - Control
surfaces -Electronic indicating systems & Terrain awareness warning systems. 8

UNIT-V | Flight data and cockpit voicerecorders - Health and usage monitor ing system (HUMS)
- Aircr aft 8
Communicat ion Addressing and Reporting System - Fly-by-wire (FBW).

TEXT BOOKS

1. Mike Tooley, @ircr aft Digital Electronic and Computer Systems: Princip les, Operation and
Maint enanc e 1st Edition, Elsevier, 2007.

2. Mike Tooley and David Wyatt, @.ircraft Electrical and Electronic Systems: Princip les, Operation ahd
Maint enanc e Elsevier, 2009.

REFERENCE BOOKS

1. IEEE Guide for Aircraft Electric Systems, 1976.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO1 CLO 2 CLO 3 CLO 4
Objectives
co1 X
AIRCRAFT coO2 X
21E EPE24 ELECTRONIC CO3
SYSTEMS X
CoO4 X
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Power System Harmonics L T P C
Course Code: RLIEEPE25 3 0
Course Type: |PE

Pre-Requisite | None

o
w

COURSE OBJECTIVES

1. To familiarize with the terminology and concepts to evalu ate the quality of power in an
electric power system, and allow them to identify the source of the problem.

2. To learn the concept of filters to keep the power quality indices within the
standa rds.

3. To enable the stud ents to understand the factors that cause the power quality and
harmonics problems inthe power electronics converters.

4. To enable the stud ents to understand the overall concept and the changing power
definitions under non sinusoidal power system environment.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Familiarize with the terms and standa rds associated with harmonics

2. Underst and the causes for harmonic producing loads in power electroni cs converter.

3. Apply princip les of harmonic mitigation to bring down the level of harmonics within the
standa rd limits

4. To design filters for harmonic elimination with computer simu lation.

UNIT COURSE CONTENTS HOUR

UNIT-I DEFINITIONS AND STANDARDS

Definition 8 RMS valu e, average power, True power factor, Definition & K factor,
Phase shift, Phase sequence, Standards 0 factors influ encing the development of
standa rds, existing harmonic standa rds (IEC, IEEE ), General harmonic indices.

UNIT-1I | SOURCES AND GENERATION OF HARMONICS

Trans former magnetization, machine s, flu orescent lamps with magnetic ballasts,
Power electronics loads such as line-commutated c onverters 9 typical cu rrent 8
waveforms and THD, Switched mode power supp lies & typical current waveforms
and THD, Uncharacteristic and inter -harmonics

UNIT- EFFECTS OF HARMONICS
Il Resonan ce, nuisance tripping, blown capacitor fuses and capacitor cells, 8
Degradation of internal capacitance, digital clocks, motor overheating,
Overloading neutr als, telephone interferen ce.

UNIT- INVESTIGATION OF HARMONICS

\Y Field measurements, requirements, harmonic phase angle displace ment, 8
Harm onic symm etrical components, tr ansducers, Harmonic instr umentation,
Computer simu lation with an example

UNIT-V | HARMONICS ELIMINATION
Passive filter definitions, Conventional design criteria, Tuned filters (basics only 8

sin gly-tuned), a utomatically tuned filters with an example, Damped filters o
design, conventi onal six-pulse design with an example

TEXT BOOKS
1. Arrillaga J. and Watson N. R., 0Power system harmonics 6, Wiley, Second Edition, U. S. A.
2. Understand ing Power Quality Problems by Math H. Bollen, John Wiley IEEE Press.
3. Power System Quality Assessment by J. Arrillaga, John Wiley
REFERENCE BOOKS
1. Electrical Power System Quality bySurya Santo so, H. Wayne Beaty, Roger C. Dugan, and Mark
F. McGrana ghan, McGraw Hills.
2. Electric Power Quality by G. T. Heydt, Stars ina Circle Publishers.
3. Research papers of reput ed auth ors tak en from IEEE, IET, Elsevier Science and other std. Journals

and magazines.
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Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X
Power System Co2 X
21EEPE25 Harm onics CO3 X
CO4 X X X X
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ehicular Power Systems L T P C
Course Code: 4 1EEPE26 3 0 0 3
Course Type: PE
Pre-Requisite None
COURSE OBJECTIVES
1. To acquire kn owledge of power system for aircr aft system
2. To acquire kn owledge of power system and power electronics for space system.
3. To acquire kn owledge of power system for sea and undersea vehicles.
4. To acquire kn owledge of power system for automotive and fuel cell-based vehicles.
COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1.Understand concept of power system for aircr aft system
2.Learn the concept of power system and power electro nics for space system.
3.Learn the concept of power system for sea and undersea vehicles.
4 .Understand concept of power system for automotive and fuel cell-based vehicles.
UNIT COURSE CONTENTS HOURS
UNIT-I AIRCRAFT POWER SYSTEMS
Introd uction dconventi onal electrical systems, power generation systems- overview 8
of vehic ular power systems, Introd uction & aircr aft electrical distribution systems,
Stabili ty analysis
UNIT-1I | SPACE POWER SYSTEMS
Introd uction & international space station, primary power system, secondary
power system, Sup port systems, space craft power systems, alterna te power
sources, Earth observing system, electrical power systems for space based rad ar 8
satellites, Modeling, analysis and simu lation consider ations o typical DC/ DC
converter ina multi-converter dc power electro nic system with the zero-order
approximations of its inputs and outputs
UNIT- POWER SYSTEMS FOR SEA AND UNDERSEA VEHICLES
Il Introd uction & power system configurations, power electronics buil ding blocks &
pebb applications in the system, Controller archite cture for power electronic &
centr ali zed digital control ler, Direct stiffness method - portal fram es d sin gle bay 8
single storey 8 with and without sway, Tutorials on digital control ler design and
direct stif fness method, Concepts -Element and Global stif fness matri ces -Co-
ordinate transformations - Rotation matrix 0 Derivation of global stif fness matrix
from element stif fness
UNIT-IV [ AUTOMOTIVE POWER SYSTEMS
Introd uction 6 conventio nal 14V electric system architecture, Advan ced electrical
loads, increasing the system voltage to 42V, Advanced distribution systems, 8
starter, alternator and integrated starter/ alternator (ISA), Machine in br ief:
induct ion, permanent magnet and axial flow, ISA coupling configurations
UNIT-V | FUEL CELL BASED VEHICLES
Introd uction 6 important properties of fuel cells for vehicles, light-duty vehicles
and heavy-duty vehicles, Various alternate fuels cell vehicles, fuel cell transit bus 8
technology current status and future technologies, Aerospace applications, other
applications of fuel cells
TEXT BOOKS

1. A Emadi, M. Ehsani and John M. Mill er, dVehicul ar Power Systemsé, Marcel Dekker, New York, 2004.

REFERENCE BOOKS

2. A.Emadi, M. Ehsani and John M. Mill er, oVehicular Power Systemsd6, Marcel Dekker, New York, 2004.
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Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO1 CLO 2 CLO 3 CLO 4
Objectives
co1 X
Vehicul ar Power Cco2 X
21EEPE26 Systems COos3 X
CoO4 X
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Industrial Power System
Course Code: [21EEPE27 3 0
Course Type: |PE

Pre-Requisite | None
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COURSE OBJECTIVES

1.To gain knowledge on various aspects of power system in indu stries.

2.To acquire knowledge on Ind uction Motor Start ing Stud ies.

3. To understand about Power Factor Correction in Ind uction Motor.

4. To analyse Har monic, Flicker, Ground Grid problem in power system.

5. To understand the terminologies used inthe context of an elect rical distribution system.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Acquire knowledge on Induct ion Motor Starting Studies.
2. Understand about Power Factor Correcti on in Ind uction Motor.
3. Analyse Harm onic, Flicker, Ground Grid problem in power system.
4. To under stand the terminolog iesused in the context of an elect rical distribution
system.

UNIT COURSE CONTENTS HOUR

UNIT-1 | INDUCTION MOTOR STARTING STUDIES
Introd uction, Evaluation Criteria and Starting Methods, System Data, Voltage
Drop Calculations and Calculation of Acceleration time, Motor Starting with 8
Limited Capacity Generators, Computer-Aided Analysis: For multiple generators
with feedback network Connections
UNIT-1I | POWER FACTOR CORRECTION STUDIES
Introd uction, System Description, Modeling & Acceptance Criteria, Frequency 8
Scan Analysis and Voltage Magnific ation Analysis, Sustained Overvoltage,
Switching Surge Analysis, Back-to-Back Switching
UNIT- | HARMONIC ANALYSIS

I Harm onic Sources, System Response to Harmonic s, System Model for Computer 8
Aided Analysis, Acceptan ce Criteria, Har monic Filters and Har monic Evalu ation,
Case Stud y: Chemical plant
UNIT- | FLICKER ANALYSIS

\ Sources of Flicker, Flicker Analysis, Flicker Criteria, Data for Flicker analysis, 8
Case Stud y: Arc Furnace Load, Minimi zing the Flicker Effects
UNIT-V | GROUND GRID ANALYSIS
Introd uction, Acceptance Criteria, Ground Grid Calculations, Computer-Aided 8
Analysis for ground grids, Improving the Performance of the Grounding Grids

TEXT BOOKS
1. Ramasamy Natarajan, 0cComputer-Aided Power System Analysis6, Marcel Dekker Inc., 2002.
2. J. Duncan Glover, Mulu kutla S.Sarma, Thomas Overbye, 0Power System Analysis and Design 62011
REFERENCE BOOKS
3. Turan Gonen cElectrical Power Transmission System Engineering: Analysis and Design dMcgraw
Hill publishers,1986.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO1 CLO 2 CLO 3 CLO 4
Objectives
_ Cco1 X X X X
21EEPE27 Ind ustrial Power CO2 X
System
COo3 X
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Smart Grid
Course Code: [21EEPEZ28 3 0
Course Type: |PE

Pre-Requisite | None
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COURSE OBJECTIVES

1.To equip the stud ents with the fundam ental knowledge on the smart grid.
2. Understand the meaning and the architectu re of smart grid.

3. Learn the techniques for the analysis of smart grid

4. Learn control and communicat ion aspect of smart grid.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Underst and the chal lenging issues and architec ture of smart grid

2. Underst and the communicat ion and wide area monitor ing in s mart grid

3. Rudimentary energy management issues in smart grid

4. Acquire the knowledge in computational intelligence and security issues in smart grid. Also,
to know the role of Power electronics and energy storage in smart grid

UNIT COURSE CONTENTS HOUR

UNIT-I Introduction: Smart Grid, Work ing definitions of Smart Grid and Associated
Concepts 6Smart Grid Functions-Traditional Power Grid and Smart Grid dNew
Technologies for Smart Grid dAdvanta ges dlnd ian Smart Grid oKey Challenges
for Smart Grid. 8
Smart Grid Architecture: Components and Archite cture of Smart Grid Design
OReview of the proposed architectu res for Smart Grid. The fundamental
components of Smart Grid designs &Trans mission Automation dDistr ibution
Automation 0Renewable Integration

UNIT-II | Tools and Techniques for Smart Grid: Computational Tec hniques dStatic and
Dynamic Optimization Techniques 8Computational Intel ligence Techniques o 8
Evolutionary Algorith ms dArtificial Intel ligence techniques.

UNIT- Distribution Generation Technologies: Introd uction to Renewable Energy
Il Technologies dMicro grids dStorage Technologies 8Electric Vehicles and plug & 8
in hybrids 6Environmental impact and Climate Change dEconomic Issues.
UNIT- Commu nication Technologiesand Smart Grid: Introd uctionto Communicat ion
v Technology &Synchro Phasor Measurement Units (PMUs) & Wide Area 8
Measu rement Systems (WAMS).

UNIT-V | Control of Smart Power Grid System: Load Frequency Control (LFC) in Micro
Grid System &Voltage Control in Micro Grid System OReactive Power Control in 8
Smart Grid. Case Stud ies and Test beds for the Smart Grids.

TEXT BOOKS
1. James Momoh, 6Smart Grid 6 fundam enta |s of design and analysis6, John Wiley and Sons, 2012
2. Janaka Ekana yake, 6Smart Grid-Technology and Application s dghn Wiley and Sons, 2012
3. Clark W. Gellings, 6The Smart Grid- Enab ling energy efficiency and demand response6, CRC press, 209

REFERENCE BOOKS

4. Fereidoon P.Sioshansi, 6Smart grid- integrating renewable, distributed and efficient energ vy, d&lseviqr,
2012

5. Stuart Borlase,6Smart Grids, Infratru cture, technology and solution s €RC press, 2013

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
21EEPE28 Smart Grid Co1 X X X X
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MI CROGRIDS L T P C
Course Code: R1EEPE29 3 0 0 3

Course Type:

PE

Pre-Requisite

None

COURSE OBJECTIVES

To study the concept of microgrids and its configuration

To gain the kn owledge on microgrids control lers.

To understa nd the benefits of microgr ids.

To distin guish on the technical difference between smart grids and microgrids

1

2.
3.
4.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
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Expl ain the operational methods of microgrids.
Design a prototype model of Micro Grid and impl ement its feature.
Sum marize the various control techniquesand communicat ion protocols used in microgrids.
Perform assessment on th e different benefits of microgrids. Also, to distin guish on the technical
difference between smart grids and microgrids
UNIT COURSE CONTENTS HOUR
S
UNIT-I BASICS OF A MICROGRID: Concept and definition of microgrid, microgrid
drivers and benefits, review of sources of microgrids, typical structure and 8
configuration of a microgrid, AC and DC microgrids, Power Electronics
interfaces in DC and AC microgrids.
UNIT-Il | CONTROL AND OPERATION OF MICROGRID: Modes of operation and contr ol of
microgrid: grid connected and islanded mode, Active and reactive power contro |- 8
Power E lectro nic Interfaces (AC to DC and DC to AC)-Power Architectu re.
UNIT- IMPACT OF GRID INTEGRATION: Requirements for grid interconnection, limits
Il on operational pa rameters: v oltage, frequency, THD, response to grid abnormal
operating conditions, islanding issues. Impact of grid integration with NCE 8
sources on existing power system:reliability, stability and power quality issues.
UNIT- POWER QUALITY ISSUES IN MICROGRIDS: Power quality issues in microgrids-
v Modelling and Stability analysis of Microgrid, regul atory standa rds, Microgrid 8
economics, Introduction to smart microgrids, Microgrids case stud y.
UNIT-V | MICROGRID PROTECTION AND COMMUNICATION: Microgrid Communicat ion
used for frequency and voltage in Home area network and Neighborh ood area
network. -Protection- Power Saving. Used in System reliability, Power th eft 8
detection. Micro Energy Management System -Used in Residential and
Distribution system.
TEXT BOOKS

1. Nikos Hatziargyriou, @ Mdrogrids: Architectu res and Control é Wiley-IEEE Press, USA,

Press, 201 3.

2. Shin'ya Obara, ®Optimum Design of Renewable Energy Systems: Microgrid and Nature

Grid Methodsé, Engineering Science Reference Series, USA, 2014

REFERENCE BOOKS
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3. Carlos Moreira., "Microgrids", LAP Lambert Academic Publishin g, 2012.
Ritwik Majumder, "Microgrid: Stability Analysis and Control", VDM Publishing, Germany,

2010.

4. Robert Galvin, Kurt Yeager, "Perfect Power", McGraw Hill Inc orporat ion, USA, 2009

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO1 CLO 2 CLO 3 CLO 4
Objectives
COo1 X X X X
COo2 X
21EEPE29 MICROGRIDS Co3 X X
CO4 X
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Course Code: R1EEPE30 3 0

o
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Course Type: |PE

Pre-Requisite | None

COURSE OBJECTIVES

1. To study thevarious role of entities in restr uctu red and deregul ated power system

2. Toimpart knowledge about the restr uctu ring and deregulation of power sector.

3. Tointroduce the fundamental concepts relevant to transmission pricing, models of deregulation, ancilla

services and internat ional experience of dere gulation.

4. To enablethe students to understand the basic concepts of deregulation.
COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Understand the basics of dere gulation, power system economic operation and its Benefits.

Learn the role of independent system operator

2
3. Understand the transmission services
4

Acquire kn owledge on security and congestion management

UNIT

COURSE CONTENTS

HOURS

UNIT-I

Introduction: Basic concept and definitions, privatization, restructuring,
transmission open access, wheeling, deregulation, congestion management
components of dere gulated system, advanta ges of competit ive system. Benefits from
a competitive Electricity Market, After effects of Deregul ation.

UNIT-1I

Power System Operation in Competitive Environment: Role of Independent System
operator, Operational Planning activities of 1SO, operational planning act ivities of
Genco.

UNIT-
Il

Transmission Pricing: Marginal pricing of Electricity, nodal pricing, zonal pricing,
embedded cost, postage stamp method, contract path method, boundary flow
method, MW mile method, MVA-mile method, Comparison of different meth ods.

UNIT-IV

Deregul ation of Power Sector: Separation of ownership and operation deregul ated
methods, pool model, pool and bilateral trades model, multilateral tr ade model,
ancillary services.

UNIT-V

Deregulation Scenario: England and Wales, Norway, China, California, New
Zealand and Indian Power System.

TEXT BOOKS

3.

Kankar Bhatta charya,&Operation of Restr uctu red Power Systemsg, Kluw er academic publishers, 2001,

Moham mad Shahidehp oura and Muw affag A lomoush oRestructured Electric Power System operatign

trading and volatility pMacsel Dekker Inc,2001

Zaccour.G. dDeregul ation of Electric Utilitie s &luw er academic pub lishers, 1998

REFERENCE BOOKS

4. Sally Hunt, 6 Mking competition work in electricity gJohn Willey and Sons Inc. 2002.
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5. Steven Stoft, Power system economics: designing markets for electricity pJohn Wiley

& Sons, 2002.
6. LeiLee Lal, dPower System Restructu ring and Deregulation 6UK: John Wiley and
Sons,

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X X
Power System CcO2 X X
21EEPES0 Deregul ation CO3 X
Cco4 X X X X
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Modern Power System Analysis L
Course Code: [R1EEPE31 3
Course Type: PE

Pre-Requisite None

ol

COURSE OBJECTIVES
1.To acquire ability to analysis power system problems and state estimat ion with various
nu merical tools.
2. To acquire ability to use numer ical methods for power flow analysis and optimal power flow
Analysis.
3.Tounderstand the contingency, Stability and transient state estimat ion problems in Power
systems.
4. To impart the kn owledge on various optimization methods related to power flow analysis, FACTS devices
and Optimal power flow solution.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Learn thealgorithms for computing network matrices.

2. Understand the use of numer ical methods for power flow analysis and optimal power flow analysis.

3. Analyse the contin gency, Stability and transient state estimat ion problems in Power systems.

4. To apply various optimization methods related to power flow analysis, FACTS devices and Optimal power
flow solution.

UNIT COURSE CONTENTS HOUR

UNIT-I PRELIMINARIES FOR POWER SYSTEM PROBLEMS

Modeling of generators, t ransformers, off nominal tap setting and phase shifting
transformers, transmission lines and load, Per unit quantities, 8
Primitive parameters - Bus admittance matrix, Bus impedance matrix,

Solution throu gh factored matrices, Solution of non-linear algebraic equation and
non-linear differential equations

UNIT-II | POWER FLOW ANALYSIS

Formulation of power flow problem, Solution through Newton Raphson method, 8
Decoupled and fast decoupled power flow solutions, DC power flow solution, Power
flow solution using FACTS devices, Optimal power flow solution

UNIT- CONTINGENCIES ANALYSIS

Il Imp ortance of contin gency analysis, Addition/ removal of one line,

Construction of a column of bus impedance matrix from the bus admitt ance 8
matrix, Calculation of new bus voltages due to addition/ removal of one line,
Calculation of new bus voltages dueto addition/ removal of two lines.

UNIT- TRANSIENT STABILITY ANALYSIS

v Swing equation - equal area criterion, Critical clearing angle - critical clearing
time, Multi-machine tr ansient stability studies by classical repre sentation, 8
Solution of swing curve and algorithms for multi-machine tr ansient stability
stud ies using Modified Eule r @ngthod, Algorithm for multi-machine tr ansient
stability stud iesusing Fourth order Runge Kutta method

UNIT-V | POWER SYSTEM STATE ESTIMATION

Introd uction to Power system state Estimation, Method of weighted least square
for DC circuits, Maximum Likelihood Estimation-Measurement Model, 8
Measurement Jacobian matrix-Gain matrix, Development of WLS algorithm-
solution procedure

TEXT BOOKS
1. John.J.Grainger, William D. Stevenson, Jr ,0Power System Analysis6, Mc Graw Hill Ed ucation
(India) Private Limited, New Delhi, 2015.
2. William D. Stevenson, Jr., cElements of Power System Analysis6, McGraw-Hill Hill Education

(India) Private Limited, New Delhi, 2014.
226




3. Ali Abur and A.G.Exposito,"Power System
Impleme ntation",
Maecel Dekker, Inc.,2004.

REFERENCE BOOKS

State

Estimation-Theory
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1. Kothari D.P. and Nagarath I.J., dPower System Engineering6, Second Edition, Mc Graw Hill

Education (India) Private Limited, New Delhi, 2015.

2. Hadi Sadat, dPower System Analysisé, Tata Mc Graw Hill Publishing company, New Delhi, 200 2.

3. Pai M.A. and Dheeman Chatter jee 0Computer Techniquesin Power System Analysis¢,

Mc Graw Hill Education (Indi a) Private Limited, New Delhi, 2016.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X X X X
Modern Power Cco2 X
21EEPES3L System Analysis COo3 X
CO4 X
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High Voltage Engineering L T P
Course Code: PR1EEPE32 3 0 0 3
Course Type: |PE

Pre-Requisite | None

COURSE OBJECTIVES

1. To get a fair kn owledge on the generation, measurements, testing of hi gh voltages and curren ts.

2. Toimpart knowledge about the physical high voltage phenomena and their impact in HV systems.

3. Tointroduce the fundamental concepts relevant to high voltage insu lations and their characterization.

4. To enable the student s, understand about various factors that must be considered while design and
safer use of hi gh voltage systems.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Understand the causes of over voltages and their effects on power system

2. Familiarizethe concept of solid, liquid and gaseous dielectrics

3. Gain knowledge on the generation and measurement of hi gh voltages and currents
as well as the testing of high voltage equi pment.

4. Investigate the technique used for the generation and measurement of high voltages
and curren ts.

UNIT COURSE CONTENTS HOUR
S
UNIT-I Break down in Gases: insu lating media, lonization processes, Electron avalanch e,
Townsend& criterion for breakdo wn, streamer theory of breakdo wn, Gaseous
discharge in uniform field, Paschen& law, Breakdown in non-uniform field, 8

corona discharges, effect of polarity on corona & breakdo wn voltage. Corona in
transmission lines, Empirical formulae for corona loss, Methods of reducing
corona loss.

UNIT-Il | Liquid Dielectrics: conduction & breakdo wn in pure liquids and comm ercial
liquids, Methods for determinat ion of breakdown strength. Factors affecting
dielectric strength of liquids

Solid Dielectri cs: -Breakdo wn mechanism, Intr insic break down, 8
Electro mechanical break down, thermal breakdo wn, breakdo wn of solid dielectric
in pract ice, Breakdown due to treeing & tracking, breakdown due to the internal
discharges.

UNIT- Generation of high voltages: Generation of high D.C. voltages, half wave & full
Il wave rectifier circuits, Voltage doublers and multiplier circuits Van De Graff
generators, E lectrostatic Generators, Generation of high alternat ing voltages,
cascade transformers, Resonant transformer, Generation of impulse voltages,
Standard impul se wave shapes, Analysis of model, Multistage Impu Ise generator,
Marx circuit, Tripping & control of Impu Ise generat ors.

UNIT- Measurement of high Voltages: Measurement of high AC and DC voltages by
v micro ammeter, Resistance and potential divider, series Imped ance voltmeter,
series capacitance voltmeter capacitance potential dividers & capacitance voltage
transformers, Resistance potential dividers, Generating voltmeters, Electrostatic 8
voltmeter, Spark gap for measurement of high D.C., A.C. & impul se voltages,
Potential divider for impulse voltage measurements, CRO for impulse voltage
measurements.

UNIT-V | High Voltage Testing of Electri cal Apparatus: Test on insu lators, Dry & wet flash
Over tests & withstand test s, Impu Ise flash over & withstand voltage test, Hi gh
voltage tests on cables Impu Ise testing of transformers. Non-Destr uctive Testin g: 8
Measurement of dielectric constant & loss factor, High voltage Schering Bridge,
Partial Dischar ge Measurements.

TEXT BOOKS
1. Naidu.M.S, and Kamaraju, oHigh Voltage Engineering gTata McGraw Hill,201 4.
2. Wadhwa. C.L, oHigh Voltage Engineerin g Bew age internat ional publishers Ltd.-New Delhi 2010.

3. Kuffel 0High Voltage: Engineering funda mentalsg, Bu tter worth-Heineman,
REFERENCE BOOKS
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5. G.V. Barbosa 8Canovas , dPul sed electric fields in food processin g: Fundamental Aspects
and application s GRC Publisher Edition March 1 2001.
H L M Lelieveld and Notermans.S,et.al., 0 Bod preservation by pulsed electric Fields: From research
to application 6Woodhead Publishing Ltd. October 2007.
8. R.D. Begamud redExtra High Voltage A.C. Trans mission Engineerin g Wiley Eastern
Limited.

4. Ravind ra Arora, Wolfgang Mosh, dHigh Voltage and Electrical Insu lation Engineering6,
Wiley-lEEE
Press 2011.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X X X
High Voltage Ccoz X X X X
21EEPES2 Engineering Co3 X
CO4 X X
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Power Quality L T P | cC
Course Code: RIEEPE33 3 0
Course Type: |PE

Pre-Requisite | None

o
w

COURSE OBJECTIVES

1. Tostudy thevarious issues affecting Power Quality, their production, monitor ing and mitigation methods

2. Toimpart knowledge about the power system and power quality.

3. Tointroduce the fundamental concepts relevant to harmonics and groundin g.

4. To enable the students to understand the factors that cause the power quality and harmonics problems
in the distribution system.

5. Toenablethe students to understand the overall concept and the changing power definitions under
non sinusoidal power system environment.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Perceive the power quality major events like voltage sag, interruptions and harmonics.

2. Study the various methods of power quality mitigation and monitor ing.

3. Understand the power quality issues due to distributed generation.

4. To acquire kn owledge regarding monitor ing of power quality events and analyse the data.

UNIT COURSE CONTENTS HOURS

UNIT-I INTRODUCTION TO POWER QUALITY EVENTS

Introd uction to power distribution system- deregulated environment- Power quality:
concepts and definition, Characterization of Electric Power Quality: Transien ts, short
duration and long duration voltage variations, Voltage imbalance, waveform

distortion, Voltage fluctu ations, Power frequency variation, Causes and effects of 8
power quality problems- CBEMA, ITIC curves, Domestic Appliances and industrial-
linear and nonlinear loads,
Computer simu lation of Power Quality events

UNIT-II VOLTAGE SAG, SHORT AND LONG DURATION VARIATIONS
Sources and char acteristics (magnit ude, duration) of Voltage sag, short and long
duration power quality events, Voltage sag influence on computer and consum er
equipment-Voltage sag and interruption indices- Basic Reliability evaluation 8
techniques-interr uption criterion- general component model,
Voltage regulation using Dynamic Voltage Restorer (DVR), Distr ibution static
synchronous compensator (DSTATCOM) and unified power quality conditioner
(UPQC)

UNIT-IIl | HARMONICS
Definitions- Average 0RMS valu e- True power factor dphase sequence - Fourier series
ONumerical example for harmonic analysis, Voltage and current distortions.
Harm onics indice s-(THD and TDD). Harmonics s tandards (IEEE, IEC), Harmonics 8

sources from commercial and indust rial loads. Effect of harmonics on various
equipment, Devices for control ling Harm onics- Inline choke -Zig Zag transformer,
Harm onic filters: Passive, Active and Hybrid filters, Computer aided simu lation of
Harm onics filters, Harm onic analysis of Indust ry-case study

UNIT-IV | POWER QUALITY MONITORING

Power Quality Monitor ing dIndustry requirements d standards, Power Quality
Measurement Equipment: Power line disturbance analyser, Harm onic a nalyser- 8
Spectrum analyser, Flicker meters and Dist urban ce analyser- Assessment of Power
Quality Measurement Data, Application of Intelligent Systems to power quality
mo nitor ing.

UNIT-V | POWER QUALITY IN DISTRIBUTED GENERATION
Introd uction to DG Technologies-Interface to the Utility System-Power Quality issues, 8
Operating conflicts-DG on Distr ibution Networks, Site study for Distributed
Generat ion-Inter connection standa rds, Issue on Power Quality in Smart Grids and
Micro Grids.

TEXT BOOKS
1. Roger C. Dugan, Mark Mc Grana ghan, Surya Santoso, H.Wayne, H. Wayne Beaty,6Electrical
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Power Systems Quality 6 Tata McGraw Hill, Third edition.2012
2. Dash.S.S, Rayaguru.N.K, 0 Power Quality Managementd 2nd Edition, Vijay Nicole

Publishers, 2016

3. Jos Arrillaga, Neville R. Watson, dPower System Harmonics 6, 2nd Edition, Wiley Publishers, 2015
REFERENCE BOOKS

1. Arindam Ghosh ,0Power Quality Enhanc ement Using Custom Power Devices¢, Kluw er
Academic Publishers, 2002

2. G.T.Heydt, ¢Electric Power Quality pStars in a Circle Publications, 1994(2nd edition)

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)

SUB CODE Course name Course Objectives CLO 1 CLO 2 CLO 3 CLO 4
co1 X X
CO2 X X
21EEPE33 Power Quality Co3 X X
CO4 X X
CO5 X X X X
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Power System Optimi zation L T P | cC
Course Code: R1EEPE34 3 0
Course Type: |PE

Pre-Requisite | None

o
w

COURSE OBJECTIVES

1.To kn ow the importance of power system optimization

2.To acquire a comprehensive idea on various aspects of power system optimization problems
and their formul ations.

3.To understa nd various optimization techniques.

4.To understa nd advance optimization methods and multi objective optimization for power system optimizatidqn
problems.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1. Categorizevarious power system optimization problem.
2. Apply evolutionary optimization techniquesin power system applications.
3. Compare the different optimization techniques.
4. Analyzethe optimal operation of the power system network using advance optimization methods and
multi objective optimization methods.
UNIT COURSE CONTENTS HOURS
UNIT-I FUNDAMENTALS OF OPTIMIZATION: Definition-Classification of optimization
problems- Unconstrained and Constrained Optimization-Optima lity Condit ions-
Classical Optimiz ation techniques (Linear and non-linear program ming, Quadrat ic 8
program ming, Mixed integer program ming)-Intel ligent Sear ch meth ods (Optimization
neural network, Evolutionary algorithms, Tabu search, Particle swarm)
UNIT-II EVOLUTIONARY COMPUTATION TECHNIQUES: Evolution in nature-Fundamentals of
Evolutionary Algorithms-Working Principles of Genetic Algorithm- Evolutionary
Strategy and Evolutionary Program ming-Genetic Operators-Selection, Crossover and 8
Mu tation-Issues in GA implementation- GA based Economic Dispatch solution- GA for
unit commitment-GA based Optimal power flow.
UNIT-IIl | PARTICLE SWARM OPTIMIZATION: Fundam ental Pr inciple-Velocity Updating-

Advanced Operators-Parameter selection- Hybrid approaches (Hybrid of GA and PSO,
Hybrid of EP and PSO) -Binary, discrete and combinatorial PSO-Impl ementation 8
Issues -Convergence issues- PSO based OPF problem and unit commitment-PSO for
reactive power and voltage contro I-PSO for power system reliability and security.

UNIT-IV | ADVANCED OPTIMIZATION METHODS: Simu lated annealing algorithm-Tabu search
algorithm - SA and TS for unit commitment-Ant colony optimization- Bacteria Foraging 8
Optimiz ation-Differenti al evolu tion.

UNIT-V MULTI OBJECTIVE OPTIMIZATION: Concept of Pareto Optima lity-Conventional
approaches for MOOP-Mul ti-objective G A-Fitness Assignment-Sharing Function-
Economic Emission dispatch using MOGA-Multi- objective PSO (Dynamic
neighb orh ood PSO, Vector evalu ated PSO) dMul ti-objective OPF problem

TEXT BOOKS
1. Kothari D.P., Dhillon J.S., "Power System Optimiz ation", Prentice Hall Ind ia learning private limited,
2nd Edition,2010.
2. Kalyanmoy Deb, "Mul ti objective optimization using Evolutionary Algorithms", John Wiley and Sons,

2008
REFERENCE BOOKS

1. Soliman Abdel Hady,Abdel Aal Hassan Manta wy, "Modern optimization techniques with applications i

Electric Power Systems" Springer,2012.
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2. Carlos A.Coello Coello, Gary B.Lamont, David A.Van Veldhu izen, "Evolutionary 1"@
Algorith ms for solving Mul ti Objective Problems", 2nd Edition, Springer, 2007. w

3. Jizhong Zhu, "Optimiz ation of Power System Operation", IEEE Press Series in Power Engineering,

Wiley- IEEE Press, 2nd Edition, 201

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
co1 X X
Power System CcO2 X X
21EEPE34 Optimiz ation Cco3 X X X
CcoO4 X X
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En ergy Storage Technology
Course Code: P1EEPE35 3
Course Type: |PE

Pre-Requisite [ None

,_
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COURSE OBJECTIVES

1.To understa nd the importance and operation of energy storage

2.To know different energy storage options

3.To gain the kn owledge on the selecti on of energy storage systems

4.To discuss different aspects, utilization and parameters of electrical energy storage systems.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Apply the suitable ener gy storage technique for different energy sources.

2. Differentiate the energy storage options based on operating condit ions
3. Understand need and types of energy storage system.
4. Economically analyze the storage options

UNIT COURSE CONTENTS HOURS

UNIT-I Introd uction of energy storage technology, requirement for energy storage, Current
status, electricity storage services and benefits, cost performance and matur ity of 8
storage technology, methods and tools for evaluation of storage, future prospect of
storage

UNIT-1I Introd uction to Electrochemical energy storage: lead acid batte ry, Li ion battery, Ni
metal hydride batte ry, Flow Battery, Capacitor etc. Comparison, Ragone plot and stat e-
of-art application, their function and deployments. Technical char acteristics, 8
introduct ion to batte ry states and their estimation methods, batte ry-based hyb rid
storage system, batte ry aging. Performance char acteristics, testin g, safety, standa rds
and system sizing. Case stud y/ project.

UNIT-IIl | Thermal en ergy storage (TES) methods - Sensible TES, Latent TES, Thermochemical
TES, Selection depending on the application. Types of storage systems Design and 8
operation of thermal storage systems - Performance char acteristics, testin g, safety,
standa rds and system sizing, Case stud y/ project.

UNIT-IV Hyd rogen energy: hyd rogen economy, Hyd rogen based energy storage, safety. 8

UNIT-V Mechanical energy storage systems, flyw heel energy storage (FES), pumped hy dropower
storage (PHS), and compressed-air energy storage (CAES). Comparison and application
state -of-art  including principle, function and deployments. Performance 8
char acteristics, testin g, safety, standards and system sizing. Case stud y/ project based
on mechanical energy storage. Introd uction to Hybrid energy storage systems

TEXT BOOKS

1. Patrick T. Moseley, Jurgen Garch e, cElectrochemical Ener gy Storage for Renewable Sources and
Grid Balancing 6, Elsevier, USA, 2014

Ter-Gazarian, A., 0Ener gy Storage for Power Systems@, Peter Peregrinus Limited, London, 2011.
Ener gy Storage - Technologies and Applications by Ahmed Faheem Zobaa, InTech.

Fundam entals of Ener gy Storage by J. Jensen and B. Sorenson, Wiley-Intersc ience, New York,
Handb ook of batte ry materials by C. Daniel, J. O. Besenhard,Wiley VCH Verlag GmbH & Co. KgaA

akrwd

REFERENCE BOOKS

1.Marc A. Rosen , GEner gy Storage 6, Nova Science Publishers, 2012 .

2.Jonath an M. Bowen, CEnergy Storage: Issues and Application s ®&Nova Science Publishers, 201 1.

3.Robert A. Hu ggins, ¢Ener gy Storaged, Springer, Germany, 2015.

4.Ener gy Storage Edited by Md. Rafiqul Islam Sheikh. Publisher Sciyo. ISBN 978-953-307-119-0

5.Ener gy Storage dTechnologies and Applications Edited by Ahmed Faheem Zobaa. Publisher
Intech Publishers. ISBN 978-953-51-0951 -8
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6.Ener gy Storage Edited by Marc A. Rosen. Publisher Nova Science Publishers Inc. ISBN
16132470
87, 97816 13247082

7.Emer ging Advanc ed Ener gy Storage Systems: Dyn amic Modeling, Control and Simu lation Edited
by Marcelo Gustavo Molina. Publisher Nova Science Publishers Inc. ISBN 1613243928,
9781613243923

8.Ener gy Storage: High-Impact Strategies - What You Need to Know: Definitions, Adoptio ns, Impact,
Benefits, Maturity, Vendors Edited by Kevin Roebuck. Publisher Tebbo. ISBN
1743333404, 97817433 33402

9.Large Ener gy Storage Systems Handb ook Edited by Ed ited by Frank S. Barnes Jonah G. Levine.
Publisher CRC Press Taylor & Francis Group ISBN 978-1-4200 -8601-0

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
CcO1 X X X X
Ener gy Storage Co2 X
21EEPESS Technology COo3 X X
Co4 X X
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POWER ELECTRONICS FOR RENEWABL
ENERGY SYSTEMS L T P [ C
Course Code: R1EEPE36 3 0 0 | 3
Course Type: |PE

Pre-Requisite [ None

COURSE OBJECTIVES

1.To understa nd the application of power electronics in renewable energy systems

2.To know the different kinds of power converter topologies

3.To control the power convertersin a grid-connected distributed power generation system.
4.To understa nd universal operation of small/ medium sized renewable ener gy systems.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Identify the impact of power electronics inren ewable energy systems

2. Demonstrate the application of power electronics in solar PV

3. Analyzethe performance of power convertersin wind technology

4. Devise the complete operation of small/ medium sized renewable energy system. Also, to estimate
the parameters of power converters for renewable ener gy systems.

UNIT COURSE CONTENTS HOURS

UNIT-I IMPACT OF POWER ELECTRONICS: Energy conservation & Renewable Energy
Systems & Ener gy Trans mission and Distr ibution - Bulk Ener gy Storage 0 Smart Grid 8
0 Electric/ Hybrid Electric Vehicles.

UNIT-II POWER CONVERTERS FOR RENEWABLE ENERGY: AC-link Universal Power
Converters - AC- DC-AC Converters for distributed power generation system & 8
Mul tilevel converter/ inverter topologies - Mul tiphase matri x converter topologies

UNIT-lIl | POWER ELECTRONICS FOR SOLAR PV: Grid-connected PV system configurations:
Centralized, String, Mul ti-string, AC-module & Control of grid-connected PV systems: 8
MPPT, DC-DC stage converter control, Grid tied converter control & Mul tilevel Inverte r-
based PV systems

UNIT-IV | POWER ELECTRONICS FOR WIND TECHNOLOGY: Power converters for wind turb ines
0 Power semiconductors for wind power converters o Controls and grid requirements
for modern wind turb ines: Active power control, Reactive power control, To tal Harm onic 8
Distort ion, Fault ride-throu gh capability 0 Reliability issues in wind power system

UNIT-V | UNIVERSAL OPERATION OF SMALL/M EDIUM SIZED RENEWABLE ENERGY
SYSTEMS:

Distr ibuted power generation systems: Sin gle-stage photovoltaic systems, Small/ 8
medium sized wind turb ine system, control structure & Control of power converters for
grid interactive distributed power generation system: Droop control, Power control in
microgrids, Control design parameters, Har monic compensation.

TEXT BOOKS

1. Abu-Rub H., M. Malinowski, K. Al-Haddad, oPower Electronics for Renewable Ener gy
Systems, Transp ortat ion and Ind ustrial Applications, John Wiley & Sons Limited, UK, 2014.

2. Chakraborty S., M. G. Simdes, W. E. Kramer, dPower Electronics for Renewable and Distributed
Ener gy Systems: A Sourcebook of Topologies, Control and Integration 6Springer 8 Verlag, London,
2013

REFERENCE BOOKS
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3. LuoF. L., Y. Hong, Renewable Ener gy Systems: Advanced Conversion Technologies and

Application s €RC Press, New York, 2013.
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4. Zhong Q., T. Hornik, 0 ©ntrol of Power Inverters in Renew able Ener gy and Smart Grid Integrat ion 6 ,

John Wiley & Sons, Ltd, United Kingdom, 2013

5. Fuchs E. F., M. A.S. Masoum, oPower Conversion of Renewable Energy Systemsg, Springer Science

& Business Media, LLC, London, 2011

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
POWER gg; X X X X
ELECTRONICS FOR X X X
21EEPE36 RENEWABLE COo3 X
ENERGY SYSTEMS CO4 X X
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UBSTATION DE SIGN L T P C
Course Code: 4 1EEPE37Y 3 0 0 3
Course Type: PE
Pre-Requisite  [None
COURSE OBJECTIVES
1. To acquire kn owledge of basic subst ation components.
2. Toundersta nd on the constructional features and design of subst ations.
3. Toundersta nd subst ation communicat ion design requirements.
4. To gain basic concepts of subst ation automation and contro I.
COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Develop Substat ion Layouts.
2. Design Air Insu lated and Gas Insu lated Substat ion and Interface Communicat ion Techniques.
3. Monitor and Control the Substat ion Operation.
4. Adopt Substat ion Technology Advances in future along with GIS.
UNIT COURSE CONTENTS HOUR
S
UNIT-I AIR INSULATED SUBSTATION DESIGN:
Substat ion Types - Traditional and Innovative Substation Design, Construction 8
and Commissioning Pr ocess & Air-Insulated Substations: Bus/ Switching
Configurations 6 High Voltage Switching Equi pments.
UNIT-1I | GAS INSULATED SUBSTATION DESIGN:
Construction and Service Life 8 Circuit Breaker, Current Trans formers, Voltage
Trans formers, Disconnect Switches, Ground Switches - Interco nnecting Bus, Air
Connection, Power Cable Connections, Direct Tran sformer Connections - Surge 8
Arrest er, Control System, Gas Monitor System, Gas Compartments and Zones -
Electrical and Physical Arrangement, Groundin g, Testing - Installation Operation
and Interlocks, Maintenance.
UNIT- SUBSTATION GROUNDING AND SHIELDING DESIGN:
Il Reasons for Substation Grounding System - Accidental Ground Circuit - Design 8
Criteria - Lightning Stroke Protection - Lightning Parameters - Empirical Design
Methods - The Electro Geometric Model (EGM).
UNIT- SUBSTATION COMMUNICATIONS DESIGN:
v Supervisory Control and Data Acquisition: SCADA Functional Requirements,
SCADA Communicat ion Requirements, Relay Communicat ion Requirements - 8
Components of a SCADA System, Structure of a SCADA Communication
Protocol, SCADA Communicat ion Protocols: Past, Present and Future - Security
for Substat ion Communications - Electr omagnetic Envi ronment.
UNIT-V | SUBSTATION AUTOMATION SYSTEMS: Physical Challenges & Measurements
- State Monitor ing and Control Functions - Communicat ion Networks inside the
Substat ion - Testing Automation Systems - Role of Substat ions in Smart Grids: 8
Trans formation of the Grid - Substat ion Technology Advances - Platform for
Smart Feeder Applications - IEC 61850 in Smart Substations, Smart Grid
UNIT- GIS
VI Geograph ical Information System (GIS): Definition - Objectives - Components of
GIS - Spatial data models: Raster and Vector - Data inputt ing in GIS - Link age
between spatial and non-spatial data -Spatial data analysis: Vector and raster
based spatial data analysis - Integration of RS and GIS data -Digital Elevation
Model 6GIS Software Packages
TEXT BOOKS

1. John D. McDonald, ¢Electric Power Substat ions Engineering6 CRC Press, USA, 3rd Edition, 2012.
2. Gupta P.V., Satnam P.S., dSubstat ion Design and Equipment6, Dhanpat Rai Publications
Private Limited, New Delhi, 2013.

REFERENCE BOOKS
3. Dominik Pieniazek P.E., 0HV Substation Design: Applications and Consider ation s ¢EEE
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CED, USA, 2012.

4. Leon Kempner, dSubstat ion Structure Design Guided, ASCE Publications, USA, 2008.
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5. Praneesh Prasad, 0Subst ation Design 6 Galifornia State University, Sacramento, 2006.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
co1 X
SUBSTATION CO2 X
21EEPESY DESIGN co3 X X
Co4 X
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Hybrid Electric Vehicles L T

Course Code: [R1EEPE38 3 0 0

Course Type: PE

Pre-Requisite | None

COURSE OBJECTIVES

1. To acquire knowledge on the fundamental concepts, princip les, and analysis of hybrid electric vehic les.

2. Toundersta nd the concept of electrical vehicles and its operations.
3. Toundersta nd the need for energy storage in hyb rid vehicles.

4. To provide knowledge about various possible emerging technologies that can be used in elect ric vehicles.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1. Realize the importance of electric transportation systems.
2. Understand the basics of electric vehicle components and configuration.
3. Understand the various char ging types, comfort and safety methods.
4. Understand the application of electric vehiclein Smart grid.
UNIT COURSE CONTENTS HOURS

UNIT-I ELECTRIC VEHICLES 8
History = of Modern Transportation, Im portance of Different Trans portation
Development Strateg iesto Future Oil Supp ly, Introd uction to Electric Vehicles, History
of hybrid and electric vehicles, Social, environmental importance and key challenges
of hybrid and electric vehicles, Specifications of PHEVs, BEVs, EVs, Plug-in Hybrid
Vehicle char acteristics, The future of electric vehicles.

UNIT-1I ENERGY STORAGE AND BATTERY TECHNOLOGY 8
Introd uction to Ener gy Storage system, Battery Requirements for HEVs, PHEVs, and
EVs, Types of batte ries, Properties of batte ries, Working princip le and construction of
lead-acid, nickel cadmium, nickel metal hydride, lithium ion batteries, Maint enance
and charging of batteries, Diagnosing lead-acid batte ry faults, Advanced batte ry
technology, Developments in electrical storage, Case stud ies.

UNIT-1Il | CHARGING AND STARTING SYSTEMS 8
Requirements of the charging system, Charging system princip les, Alternat ors and
char ging circuits, Diagnosing char ging system faults, Advanced char ging system
technology, New developments in charging systems, Requirements of the starting
system, Starter motors and circuits, Types of starter motor, Diagnosing starting
system faults, Advanced starting system technology, New developments in starting
systems, Case stud ies.

UNIT-IV | HYBRID ELECTRIC VEHICLE DRIVE TRAIN AND SAFETY 8
Requirement of drive train, Architectu re of hybrid drive train, Sizing of components,
Series configuration, Parallel configuration, parallel and series configuration, Security,
Airbags and belt tensioners, Di agnosing comfort and safety system faults, Advanced
comfort and safety systems technology, New developments in comfort and safety
systems.

UNIT-V | EMERGING TECHNOLOGIES 8
Introd uction, E lectric Vehicle Supply Equipments, Smart vehicles in smart grid,
Vehicle-to-grid technologies: Unidirectional and Bidirectional, Need of Charging
Station Selection (CSS) server, Smart grid technologies: Applications / Benefits, Smart
meter, Smart charger: Purpose and ben€fits.

TEXT BOOKS
1. M. Ehsani, Y. Gao, and A. Emad i, 0 Mdern Electric, Hybrid Electric, and Fuel Cell
Vehicles: Fundam entals, Theory, and Design &econd Edition,CRC Press, ISBN:
978-1-4200 -539 8-2, Aug. 2009.
2. Tom Denton,6 Automobile Electrical and Electr onic Systems dtlsevier Butter worth-Heinemann,

Third edition, 2004.

3. A. Emadi ,6 Avanced Electric Drive Vehicles, CRC Press, ISBN: 978-1-4665 -9769-3, Oct. 201 4.

REFERENCE BOOKS
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1. Igbal Hussain, GElectric & Hybrid Vehicles 6 Design Fundam entals6 Second Edition,

CRC Press, 2011.

2. James Larminie, ¢Electric Vehicle Technology Explain e d John Wiley & Sons, 2003.

3. Janaka Ekana yake, Nick Jenkin s, Kith siri Liyanage, Jianzhong Wu, Akihiko Yokoyama,
oSmart Grid: Technology and Application s dghn Wiley & sons inc, 2012.

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)
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SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Co1 X X X X
Hybrid Electric Coz X X X
21EEPES8 Vehicles Cco3 X
Co4 X
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ENERGY MANAGEMENT AND AUDIT

Course Code:

21EEPE39

-
o
o (T

Course Type:

Prerequisite

Pre-Requisite

None

COURSE OBJECTIVES

1.To impart basic knowledge to the stud ents about current energy scenario, ener gy
conservation, audit and management.

2.Toincu lcate among the student & systematic kn owledge and skill about assessing the energy
efficiency, energy auditing and energy management.

3. Ability to Select appropriate ener gy conservation method for the critical area identified.

4. Ability to prepare an energy audit report.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1.Students can evalu ate the techno economic feasibility of the energy conservation technique
adopted through audit

2.Students will gain the ability to identify the efficiency improv ement process in any indust ry 3.Students
wil | gain the ability to identify the demand supp ly gap of energy in Indian scenario.

4.To gain the ability to carry out energy audit of an indust ry/o rganization and prepare an audit

report.
UNIT COURSE CONTENTS HOURS

UNIT-I Energy in Indian scenario: Energy Conservation, Indian Energy Conservation Act
2001 and its Features, Energy efficiency, Energy management, Necessity of Energy
Management, Strategic Approach for Energy Management (Key Step Approach), 8
designing an energy management pr ogram. Role of Energy auditor/ manager,
management and organization of energy conservation programs in indust ries, Bureau
of Ener gy Efficiency Guidelines and Programmes, Energy Star Rating.

UNIT-1I Energy Accounting and Analysis: spreadsheet set-up, the energy use index , energy-
using systems., identify ing potential measures, Energy Management Control Systems,
indust rial audit opport unities Understand ing the Utility Bill : Electric charges and 8
Thermal Charges, Energy consumption in industries: Energy and material flow
assessment, specific energy consumptio n, industry benchmarks for energy
consumpti on. concept of ESCO, energy performance contractin g.

UNIT-lIl | Energy Management & Audit: Definition, energy audit, need, types of energy audit.

Ener gy management (audit) approach-understand ing energy costs, 3.1 Bench marking,
energy performance, matching energy use to requirement, maximizing system 8
efficiencies, optimizing the input energy requirements, fuel and energy sub stitut ion,
energy audit instruments and metering

UNIT-IV | Thermal Utilities and systems: Energy efficiency in thermal utilities like boilers,
furnaces, pumps and fans , compressors, cogenerat ion (steam and gas turb ines), heat
exchangers ,lighting system, Motors belts and drives, refrigeration system. 8
Heat Recovery and Co-generation: Heat recovery from ventilation, air co-generation of
heat and electricity, heat recovery and bottoming cycles.

UNIT-V Financial Management: Investment-need, app raisal and criteria, financi al analysis
techniques simp le payback period, retu rn on investment, net present value, internal 8
rate of return, cash flows, risk and sensitivity analysis; financing options, energy
performance contracts and role of Ener gy Service Companies (ESCOSs)

TEXT BOOKS

1. W. F. Kenny, ¢Ener gy Conservation In Process Industry 6
2. AmlanChak rabarti, CEnergy Engineering and Managementd, Prentice hall

3. CB Smith, oEner gy Management Princip le s ,Pergamon Press, New York
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4. Hand outs New Delhi, Bureau of energy efficiency
5. W. C. Turner, ¢Ener gy Management Hand Bookd6.John Wiley and sons
REFERENCE BOOKS

1. Guide to Ener gy management, by Barney L.Capehart, Wayne C.Turner, and Willi am
J.Kennedy, The fairmont press, INC. Fourth edition
2. Hand book of Ener gy Audits by Albert Thumann. CRC press 9th ed.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
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SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
co1 X X X
ENERGY co2 X X
21E EPE39 MANAGEME NT
AND AUDIT cos X X
CO4 X X X X
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Power System Operation and Control L T P | cC
Course Code: R1EEPE40 3 0
Course Type: |PC

Pre-Requisite | NONE

o
w

COURSE OBJECTIVES

1. To gain knowledge in the operation and c ontrol of power systems and to learn the modern computer contfol
in power systems.

2. Toimpart knowledge about the power system operation and control.

3. To introduce the fundamental concepts relevant to economic dispatch, load frequency contro |, neutrfl

groundin g.
4. Toenablethe studen tsto understand the factors that causethe generation of surge voltages on transmissign
lines.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Learn the basics of power system control
2. Control the frequency and voltage of power system
3. Understand the economic operation of power system
4. Realize the modern computer control in power system

UNIT COURSE CONTENTS HOURS

UNIT-I REAL POWER FREQUENCY CONTROL

Basic concepts of operation and control of power system, Plant and system level
control, Modeling of speed governing mechanis ms, Speed load char acteristic s-
regul ation of two alternat ors in parallel, Control area concept- single area frequency 8
control -modeling, St eady state and dynamic response of single area system- state
space model for single area, Two area frequency control modeling-proportional plus
integral control lers- block diagram representati on, Static and dynamic response of
two area system - Economic dispatch added to LFC control.

UNIT-1I | REACTIVE POWER CONTROL
Overview of Reactive Power control 0 Reactive Power compensation in tr ansmission
systems & advantages and disadvantages of different types of compensating 8

equipment for transmission syste ms; load compensation 8 Specifications of load
compensator, Uncompensated and compensated transmission lines: shunt and
Series Compensati on.

UNIT- ECONOMIC OPERATION OF POWER SYSTEM

I Optimal operation of Generators in Thermal Power Stations & heat rate Curve 6 Cost
Curve, Incremental fuel and Production costs, input-output char acteristics,
Optimum generation allocation with line losses neglected, Optimum generation 8
allocation including the effect of transmission line losses d Loss Coefficients, General
transmission line loss formula, Base point and participation factors, Classical
economic dispatch by gradient method,

Concept of Security constrained economic dispatch by linear program ming

UNIT-IV | UNIT COMMITMENT AND OPTIMAL POWER FLOW

State ment of unit commitment- constraints, Priority method (quantitative analysis),
Dynamic programming (quantitative analysis), Lagrange relaxation method 8
(qualitative analysis), OPF problem formulations, Newton® method of OPF
neglecting security constraints.

UNIT-V | Hydro-thermal Scheduling: Optimal scheduling of Hydro-thermal System,
Hyd roelectric power plant models, scheduli ng problems, Short-term hydro-thermal
scheduling proble m..

TEXT BOOKS
1. Olle.l.LElgerd, cElectric Energy systems theory- An Introduct ion ¢ Tata Mc Graw Hill publishing Ltd,
New Delhi, 2008

2. l1.J.Nagrath and D.P.Kothari, 0Power system engineerin gd@ nd edition, Tata Mc Graw Hill publishing
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Ltd, 2008.
3. John J.Grainger, William D. Stevenson, oPower system analysis@ McGraw Hill series,
1994

REFERENCE BOOKS
4. Prabha Kundu r, dPower system stability and contr ol ,0frata Mc Graw Hill publishing Ltd, New Delhi,
5" reprint, 2008.

5. Allen J.Wood and Bruce F. Woollenbu rg, 0Power generation, operation and control 6, 2 n edition,
John Wiley and sons, 1996

6. M.E. El-Hawary, G.S. Christensen, dOptimal Economic Operation of Electric Power Systemsg,
Academic Press (1979)
7. E. Mariani, S.S. Murthy, oControl of Modern Integrated Power Systemsé, Springer, 1997

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
COo1 X X X X
Power System CcO2 X X X X
21EEPE40 Operation and Co3
Control X X X X
Co4 X X X X
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OPERATION RESEARCH L T P C
Course Code: [21AS701 3 0 0 3
Course Type: Prerequisite
Pre-Requisite | None

COURSE OBJECTIVES

To equi p the studen ts with scheduling and network analysis

To make the students aware of replac ement policy and game theory

To introduce the topic of inventory control

To make studen ts aware of the problems of linear program ming

To understa nd the mathematical tools that are needed to solve Advanced Linear Program ming

and transp ortat ion problems.

agrwNE

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

Develops the managerial skill for budding engineers using ne twork Analysis

2. ldentify and develop operational research models from the verbal description of the real system.
3. Using mathe matical software to solve the linear Program ming.

4. Knowing solving technique, analyze the resu It for decision making processes in Management

=

Engineering
UNIT COURSE CONTENTS HOURS
UNIT-I Resource Scheduling and Network Analysis
Problem of sequencing d Sequencing n jobs throu gh 2 machines and 3 machines, 2 8

jobs throu gh m machine s. PERT and CPM d&Critical path calculation & Probability
and cost consider ation.

UNIT-II Replacement and Game Theory
Replacement Models & Replacement of items that deteriorate with time, Equi pment
that fails suddenl y. Two person zero sum games 0 Pure strategies and sadd le point 8

0 Mixed strategies 82 xnand m x 2games
Method of dominance & Numerical and graphical solutions.

UNIT- Inventory Contr ol
] Inve ntory modelsdDeterminist ic models8Economic ordering quantity, Reorder level, 8
optimum cost 8 Insta ntaneous and Non-instantaneous receipt of goods with or
with out shorta ges.

UNIT-IV | Linear Programming
Introd uction to Linear Programming 6 Formulation of the problem & Graphical 8
method & Simplex method & Artificial variable techniques - Primal-dual problems &
Dual Simplex method.

UNIT-V | Advanced Linear Programming Problems

Integer program ming problem - Cutting plane algorithm & Transp ortat ion models-
Voge | Bpproximation meth oddMODI method 8 Unbalanced transp ortat ion problem 8
0 Degeneracy in transportation models 6 Assignment models & Traveling salesman
problem-Dynamic Program ming probl em.

TEXT BOOKS
1. Kanti Swarup, Gupta P.K., and Man Mohan, dOperations Research &ultan Chand &

Sons, 1994.

2. Sharma S.D., dOperations Researc h &edar nath Ramnath & Co., Meerut,1994.
REFERENCE BOOKS

1. Gupta P.K., and Hira D.S., Operations Researc h &.Chand& Sons,2000.

2. Sundaresan. V, Ganapat hy Subramanian. K.S. and Ganesan. K, dResource Management

Technique s A.R.Publications,2002
3. Taha H.A., Operations Research d An intr oduc t i o/thé&dit ion, PHI,2002.
4. Billy B. Gillet, dntroduction to Operations Research 6d TMH Publishin gCo.
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5. Gupta P.K., and Manmohan, 0Operations Research and Quantit ative Analys i s30 WU\ oraoe /&
S.Chand& Co.,

New Delhi.
6. Hamblin S., and Stevens Jr., 0Operations Researché McGraw Hill Co.

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)
SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
co1l X
OPERATION co? X

21AS701 COo3 X
RESEARCH Y <

CO5 X
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Modern Optimi zation Techniques L
Course Code: RI1EEPEA42 3
Course Type: OE

Pre-Requisite NONE

ol|d
o
w|O

COURSE OBJECTIVES

To learn the concepts and techniques of evolutionary and optimization techniquesin power system
applications.

1.0Obtain knowledge on optimization techniques applied to power system problems.

2.Understand the different evolutionary computation techniques and multi objective

optimization and their applications in power system problems.

3.Understand the princip les and fundam entals of GA, PSO and nature inspired algorithm.

4.Learn various topologies and learning algorith ms of GA, PSO and nature inspired algorithm.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Obtain knowledge on optimization techniques applied to power system problems.
2. Understand the different evolutionary computation techniques and multi objective
optimization and their applications in power system problems.
3. Understand the princip les and fundamentals of GA, PSO and nature inspired
algorithm.
4. Learn various topologies and learning algorithms of GA, PSO and nature inspired
algorithm.

UNIT COURSE CONTENTS HOURS

UNIT-I FUNDAMENTALS OF OPTIMIZATION
Definition-Classification of optimization problems-Unconstrained and Constrained
optimization-Optima lity condit ions, Classical Optimization techniques (Linear and 8
non-linear program ming, Quadrat ic programming, Mixed integer programming),
Intel ligent Search methods & Genetic Algorithm, Ant Colony Optimization, Tabu
search, Particle swarm optimization

UNIT-1I | GENETIC ALGORITHM
Evolution in nature-Fundamentals of Evolutionary and Genetic algorithms,
Work ing Princip les of Genetic Algorithm, Genetic Operator s-Selection, Crossover 8

and Mutation, Issues in GA implementation, Applications of GA in Engineering
optimization problems.

UNIT- PARTICLE SWARM OPTIMIZATION
I Fundam ental princip le-Velocity Updating, Advan ced operators-Parameter selection, 8
Hybrid approaches (Hybrid of GA and PSO), Implementation issues-Convergence
issues, Applications of PSO in Engineering optimization problems.

UNIT-IV | NATURE INSPIRED METHODS
Simu lated annealing algorithm, Differenti al Evolution, Ant colony optimization, 8
Bacteria Foraging optimization dFirefly algorithm

UNIT-V | MULTI OBJECTIVE OPTIMIZATION
Concept of pareto optimality-Conventio nal approaches for MOOP, Mul ti objective

GA-Fitness assignment, Sharing function- MOGA, Multiobjective PSO (dynamic 8
neighbourh ood PSO, Vector evalu ated PSO), Mul ti objective OPF problem.
TEXT BOOKS
1. S.P. Kothari and J.S.Dhillon,0Power System Opti mization (’)an Edition, PHI Learning Private Limite
2010.
2. Kalyanmoy Deb,0 Mil objective optimization using Evolutionary Algorithmsg John Wiley and Sonf
2008.

3. Kalyanm oy Deb,0Optimization for Engineering Design 6Rrentice Hall of India First Edition,1988.
REFERENCE BOOKS
4. Carlos A.Coello Coello, Gary B.Lamont, David A.Van Veldhu izen,0Evolutionary Algorithms for solvi
Mul ti Objective Problemso, an Edition, Springer, 2007.
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5. Soliman Abdel Hady, Abdel Aal Hassan Mantawy, 0 Mdern optimization techniques U\ oraot

with applications in Electric Power Systemsé, Springer, 2012.

Jizhong Zhu, ®Optimiz ation of Power System Operation 6John Wiley and sons Inc publication, 2009.

7. Kwang Y.Lee,Moham med A.El Sharkawi, 0 Mdern heuristic optimization technique s dohn Wiley
and Sons,2008.

o

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X X X X
21E EPE42 (0] '\_/|0_dem_ coz X X X X
ptimiz ation
Techniques cos X X X X
Co4 X X X X
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oft Comput ing L T P C
Course Code: 4 1EEPEA43 3 0 0 3
Course Type: OE

Pre-Requisite None

COURSE OBJECTIVES

1. Introd uce students to soft computing concepts and techniques and foster their abilities in
designing and implementing soft computing-based solutions for real-world and engineering problem§.

2. Introd uce students to fuzzy systems, fuzzy logic and its applications.

3. Explain the students about Artificial Neural Network s and various categories of ANN.

4. Learn the basics of genetic algorithm.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Understand different topologies of Neural Networks.

2. Learn about fuzzy logic and support vector technique.

3. Learn the basics of genetic algorithm.

4. Develop application on different soft computing techniques like Fuzzy, GA and Neural network

UNIT COURSE CONTENTS HOURS

UNIT-I Introduction: History of development in neural networks, neural network
char acteristics, Artificial neural network technology, Model of a neuron, topology, 8
learnin g, types of learnin g, supe rvised, unsupervis ed and rein forcement learning.
UNIT-1I Supervised Learning: Basic hop field model, the perceptr on, linear reparability,
Basic learning laws, Hebb& rule, Delta rule, Widroff and Huff LMS learning rule,
correl ation learning rule, In star and out star learning rules. Unsupervised learnin g,
competit ive learnin g, K mean clustering algorith m, Kolwner & feature maps.

UNIT- Radial Basis Function: Basic learning laws in RBF network, recu rrent networks,
Il recurrent back propagation, Real time recurrent learning algorithm.

Counter Propagation Networks: Introd uction to counter propagation networks, 8
CMAC networks, ART networks, Application of neural networks, patte rn recognition,
optimization, associative memories, vector quantization, control.

UNIT-IV | Fuzzy Logic: Basic concepts of fuzzy logic, Fuzzy logic crisp set, Linguistic variable,
Membership functions, Operation of fuzzy set, Fuzzy IF-THEN rules, Variable
inference techniques, Defuzzification tec hniques, Basic fuzzy inference algorithm, 8
Application of fuzzy logic, Fuzzy system design, Impleme ntation of fuzzy system,
Useful tools supporting design.

UNIT-V | Basics of Genetic Algorith ms: Evolution of Genetic and Evolutionary Algorithms,
Applications. Nature Insp ired Optimiz ation Techniques, Ant Colony, particle swarm
optimization. 8
HYBRID SYSTEM

Integrat ing Neural networks, fuzzy logic, and genetic algorithms, GA based back
propagation network s, fuzzy back propa gation networks.

TEXT BOOKS
1. Hoffmann, F., Koeppen, M., Klawonn, F., Roy, R: "Soft Computing: Methodologies and
Applications", Springer, 2005
2. S. N.Sivanandam & S.N. Deepa, "Principles of Soft Computing", Wiley, 2007
3. Rafik Aziz oglyAliev, R. R. Aliev: "Soft Computing and Its Applications", World Scientific, 2001
REFERENCE BOOKS
4. S.Rajasekaran, G. A. Vijayala kshmi Pai, "Neural Network s, Fuzzy Logic And Genetic
Algorithm: Synthesis And Applications”, Phi, 2003
5. David E. Goldberg, "Genetic Algorithms ", Pearson Education India, 2006
6. B. Yagnanarayana, "Artificial Neural Network s", PHI, 2009
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7. Simon O. Haykin, "Neural Network s and Learning Machines", 3/ E, Prentice Hall,
20009.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives

COo1 X
CO2 X
Co3 X
CO4 X

21EEPE43 Soft Computing
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Intr oduction to Robotics and Industrial . - = c
Automation
Course Code: 22EEPE44 3 0 0
Course Type: PE
Pre-Requisite None

COURSE OBJECTIVES (CO)
This course deals about
1.Review of Ind ustrial Control Devices and Circu its; Basic Ladder Logic and Control
2.Program mable Logic Control lers and Applications;
3.Robot Fundam entals; Mechanisms and Actua tors, Sensors and Detectors;
4.Modeling and Control of Manipul ators; Robot Applications and Program ming.
COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Explain basic concepts of Program mable Logic Controller (PLC) and Ind ustrial automation.
2. Determine basic programming languages and inst ructions of a PLC and Use a particular
Program mable Logic Controller (PLC) for various applications.
Design an automated system for indust rial derive to meet defined operational specificat ions.
4. Explain basic concept, type and components of Robotic system and Define the princip les and benefits
of the various actuators, drives and sensors. Solve forward kinematics of any serial robot, compute
position and orientation of end effectors as a function to joint variables.

w

UNIT COURSE CONTENTS HOURS
UNIT-I Introduction to Ind ustrial Automation :
Introd uction to Ind ustrial Automation 8

Review of indu strial control devices
I/ O devices (Electronics Circu it breake rs, timers, relays)
UNIT-1I Programm able Logic controllers (PLC)
2.1 Introduction to Programm able Logic controllers
Introd uction to PLCs
Overview of number systems and logic concepts
PLC Program ming Procedures and Devices
Inputs (sensors) and Out puts (actuators) connected to PLC
PLC and DCS program ming software
2.2 Input/ output and Memory Interaction
PLC input/o utput systems and programming devices
PLC Memory and Inp ut/ output Inter action
Discrete inpu t/o utput system
Analog input /o utput system
Special input /o utput modul es: PID, Fuzzy-logic é .
2.3 Programminga PLC 8
Program ming languages and instructions
Program ming ON/ OFF Inputs
Creating Ladder diagrams
Register Basics
PLC Timers and Counters
PLC Arithmetic functions
Number comparison functions
Data handling Functions
PLC functions with BITS
System programming and implementation: Control task definitions,
str ategies, program organization and implementations
Program ming practice: Siemens PLC S7-300, S7-400 (pract ice on
avail able PLC type)

UNIT-III Intr oduction, Fun damentals of Robotics
Introd uction

Types of Robots 8
Robot Anatomy and Key Components

Sensors and Actuators inrobots

Position, Velocity, Acceleration, Force and Torque
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Touch and Tactile sensors
Proximity and Range Sensors
Hydrauli c and Pneumat ic Actu ation systems
Robot Applications
UNIT-1V Robot Motion Analysis (Kinematics)
Representat ion of Rigid body motion
Trans formation of Coordinates 8
Homogenous Transformation
Forward Kinematics
Inverse Kinematics
UNIT-V Dynamics, Mechanism & Act uation
5.1. Dynamic Models of Rigid-Body Systems
Euler Lagran ge Equations 8
Newton Eul er formulation
5.2 Mechanical Structure (Links, Joints, Actu ators, transmissions), Joint
Mechanisms.
TEXT BOOKS
1.J. J. Craig, Introduction to robotics ,3rd edition, Pearson Education,2005
2.Herman Bruy ninc kx, Robot Kinematics and Dyn amics, Augu st 21, 2010
REFERENCE BOOKS
1.B. Siciliano, L. Sciavicc o, et al, Robotics modeling planning and control, Springer, 2009
Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
SUB Course Course CLO1 CLO2 CLO3 CLO4
CODE Name Objectives
22EEPE44 | Introduction COo1 X
to Robotics CO2 X
and Co3 X
Ind ustri al
Automation co4
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CYBER SECURITY

Course Code: 22E EPE45 3 0 0 3
Course Type: PE
Pre-Requi site None

COURSE OBJECTIVES (CO)

This course aims to guide the student to

1. To aware the students about the cyber security and its implications.

2. To provide students with a practic al and th eoreti cal kn owledge of cr yptography and network security.
3. To provide the stud ent sdkn owledge of different types of att acks on the Network.

4. To aware the stu dent about data privacy.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course the student will be able to:

1.Define the concept of ethical hacking and its associated applications in Information

Communicat ion Technology (ICT) world.

2.Under line the need of digital forensic and role of digital evidences.

3.Expl ain the methodology of incid ent response and various security issues in | CT world, and identify
digital forensic tools for data collection.

4. Recognize the importa nce of digital forensic duplication and various tools for analysis to achieve
adequ ate perspectives of digital forensic investigation in various applications / devices like Wind ows/
Unix system. Also, to apply the kn owledge of IDS to secure network and performing router and network analys
UNIT COURSE CONTENTS HOURS

UNIT-1 |INTRODUCTION
Cyber-att acks, types of attacks, Intr oduction to cyber security, objectives of

security, elements of cyber security, Introd uction to Information Security, 8
Introd uction to Data and Network Security, Finding vulnerab ilities and
exploits.

UNIT- |INTRUSION DETECTION SYSTEMS

I Overview of intr usion s, system intr usion process, dangers of system

intr usion s, anomaly detection, misuse detection, types of ID S, the limitations
and open problems of intrusion detection systems, Statistic al and machine
approaches to detection of att acks on computers, Techniques for stud ying the
Internet attacks, network based attack s, host based att acks.

UNIT- [SECURITY IN CLOUD COMPUTING

I What is Cloud Computing, Essential Characteristics, Cloud security

chal lenges, Software as a service security, secure software development life 8
cycle, data usage, data privacy, identity access management, physical
security.

UNIT- [DATA PRIVACY

v Fundam ental Concepts, Definitions, Data Privacy Attacks, Data linking and
profili ng, access control models, role based access control, privacy indifferent
domains- medical, financial, etc.

UNIT- [CRYPTOGRAPHY

\% Services, mechanisms and attacks, the OSI security architectu re, Network
security Model, classical Encr yption techniques, Private and Public Key
Cryptograph y.

TEXT BOOKS
1.Michael T. Goodrich and Roberto Tamassia, dntrod uction to Computer Security pAddison Wesley, 2011.
2.B. Raghunatha n, dThe Complete Book of Data Anonymizat ion: From Planni ng to Impl ementation 6 ,
Auerbach Pub, 2013.
3.John W. Rittinghous e, 6cCloud Computing: Impl ementation Management & Security PCRC Press.
4. Roberto Di Pietro, Luigi V. Mancini, dntr usion Detection Systemo, Springer ,2008
5. Willi am Stallings-oCryptography and Network Security pPearson education, 6th edition, SBN
10: 013335469 5, 2013
REFERENCE BOOKS
1. Russell Dean Vines and Ronald L. Krutz ,6Cloud Security: A Comprehensive Guide To Secure Cloud
Computing6, Wiley India Pvt Ltd, 201 0.
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2. Anders on, James P., "Computer Security Threat Monitor ing and Surveillance," Washin g,

PA, James P. Ander son Co., 1980.
3. L. Sweeney, 0 @Gmputational Discl osure Control: A Primer on Data Privacy Protectio né MIT Computer

Scienc e, 2002.

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)
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SMART GRID TECHNOLOGIES & 10T L T
Course 22EEPE46
Code: 3 0 0 3
Course Type: | PE
Pre- Fun damentals of Power Distribution System,
Requisite Transmission and Distribution, Power system
Operation and Control, Commu nication Networks

COURSE OBJECTIVES (CO)

This course aims to guide the student to

1.To intr oduce fundamentals w.r.t smart grid
2.To acquire in-depth knowledge on different smart devices and smart meters
3.Tointr oduce the fundamental concept related to modern power distribution system functions
4.To enable the studen ts to learn various concepts pertaining to comm unicat ion networks for Smart
Grid applications

COURSE LEARNING OUTCOMES (CLO)

At the end of the course the student will be able to:
1.Understand the signifi cance of smart grid concept
2.Get acquainted with different smart devices and smart meters
3.Describe how modern power distribution system functions
4.ldentify suitable communicat ion networks for Smart Grid applications

UNIT COURSE CONTENTS HOURS
UNIT-I INTRODUCTION TO SMART GRID
Introd uction - Evolution of Electric Grid, Smart Grid Concept - Definitions and 8

Need for Smart Grid 8 Functions & Opportunit ies & Benefits and chal lenges,
Dif ference between conventio nal & Smart Grid, Technology Drivers

UNIT-1I ENERGY MANAGEMENT SYSTEM

Ener gy Management System (EMS) - Smart subst ations - Substat ion
Automation - Feeder Automation, SCADA & Remote Terminal Unit & Intel ligent 8
Electronic Devices & Protocols, Phasor Measurement Unit 6 Wide area

monitor ing protection and control, Smart integration of energy resources o
Renewable, intermittent power sources d Energy Storage

UNIT- DISTRIBUTION MANAGEMENT SYSTEM

m Distr ibution Management System (DMS) 0 Volt/ VAR control 8 Fault Detectio n,
Isolation and Service Restoration, Network Reconfiguration, Outa ge 8
management System, Customer Information System, Geograph ical Information
System, Effect of Plug in Hyb rid Electric Vehicles

UNIT-IV | SMART METERS

Introd uction to Smart Meters 6 Advanced Metering infrast ru ctu re (AMI), AMI
protocols d Standards and initiatives, Demand side management and demand 8
response programs, Demand pricing and Time of Use, Real Time Pricin g, Peak
Time Pricin g.

UNIT-V | COMMUNICATION NETWORKS & 10T Elements of comm unicat ion and 8
network ing @ architectu res, standa rds, PLC, Zighee, GSM, BPL, Local Area
Network (LAN) - House Area Network (HAN) - Wide Area Network (WAN) -
Broadband over Power line (BPL) - IP based Protocols - Basics of Web Service
and CLOUD Computing, Cyber Security for Smart Grid.

TEXT BOOKS
1 Stuart Borlase ®mart Grid: Infrast ru cture, Technology and Solutions§ CRC Press 201 2.
2 Janaka Ekana yake, Nick Jenkins, Kithsiri Liyanage, Jianzhong Wu, Akihiko Yokoyama, &mart Grid
Technology and Applicationsd Wiley, 2012

REFERENCE BOOKS
1. Mini S. Thomas, John D McDonald, @ower System SCADA and Smart Grid s GRC
Press, 2015
2. Kenneth C.Budka, Jayant G. Deshpande, Marina Thottan,Communication Networks
for Smart Grids @pringer, 2014.

OTHER RESOURCES

E BOOKS

1 http s:// books.google.co.in/ books?isbn=111996 9093
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https://books.google.co.in/books?isbn=1119969093

2 http s:/ / books.google.co.in/ books ?isbn =135123 093X

MOOC

1 http s:// www.mooc-list.com/ course/ smart-grids-electricity-future -edx

T

f NAAC %y

P ACGREDITED -
] b
v L)
u, -4
‘GRADE

2 http s:/ / www .mooc-list.com/ course/ distributed-energy-smart-grid -resources-future -edx
Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)

SUB Course Name Course CLO1 CLO2 CLO3 CLO4
CODE Objectives
22EEPE46 | Smart Grid CO1 X
Technologies & | CO2 X
10T CO3 X
CO4 X
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DISTRIBUTED GENERATION AND

MICROGRIDS L T P C
Course Code: 22E EPE47 3 0 0 3
Course Type: PE
Pre-Requisite The stud ents are preferred to have a basic

knowledge in Power System Ana lysis and
Distribution Syst ems

COURSE OBJECTIVES (CO)

This course aims to guide the student to

1. Toimpart knowledge on current scenario of Distr ibuted Generation and the need to implement
DG sources.

2. Toacquire an in-depth knowledge on different types of RES as D Gs.

3. To enable the students to understand grid integration, interfaces and technical impacts of DGs
upon transmission and distribution systems.

4. Tointroduce the fundamental concepts related to Power quality and reliability along with different
types of storage systems

COURSE LEARNING OUTCOMES (CLO)
At the end of the course the student will be able to:

1. Understand the current scenario of Distr ibuted Generat ion and the need to implement DG sources.

2. Investigate the different types of RES as D Gs.

3. Appraisethe grid integration, interfaces and technical impacts of DGs upon transmission
and distr ibution systems.

4. Analyzethe aspects of Power Quality and Reliability. Also, to underst and compreh ensively about
different types of Storage systems.

UNIT COURSE CONTENTS HOURS
UNIT-I INTRODUCTION, PLACING, AND SIZING THE DISTRIBUTED ENERGY
RESOURCES: Need for Distributed generation, renewable sources in distributed
generation, current scenario in Distr ibuted Generat ion, Planning of DGs & Siting 8

and sizing of DGs 0 optimal placement of DG sources in distribution syst ems.
Suggested Reading: Detailed study of Renewable Energy Sources Applications:
Siting and Sizing of DGs using ETAP

UNIT-II RENEWABLE ENERGY SOURCES: Wind Power-Photovoltaic and Thermo-solar
power-Biomass Power, Fuel cells types, types of Tidal power generation schemes, 8
mini_ and micro hydro power schemes.

UNIT-III GRID INTEGRATION, INTERFACES, AND IMPACTS OF DGS : Grid integration of
DGs o Dif ferent types of interfaces - Inverter based DGs - Aggregation of multiple
DG units. & Trans mission systems, Distr ibution systems, Deregul ation 8
0 Impact of DGs upon protective rel aying Suggested Reading:Rotating machine
based int erfaces

UNIT-1V POWER QUALITY AND RELIABILITY IN DER: Voltage control techniques,
Reactive power control, Harmonics, Power quality issues. Reliability of DG based 8
systems & Steady-state and Dynamic analysis. Suggested Reading: Various
aspects of Operations

UNIT-V ENERGY STORAGE AND CONTROL TECHNIQUES: Ener gy Storage for use with
Distr ibuted Generation-Battery Storage, Capacitor Storage, ultra-capacitors and
Mechanical Storage: Flywheels, Pumped and Compressed Fluids. Control
Techniques for DER integration systems- Standards and codes for 8
interconnection- future structure of grid. Suggested Reading: Various aspects
such as Market Management Retailing , Trading and Ancillary Services. LAB /
MINI PROJECT/ FIELD WORK Simu lation in ET AP/ HOMER

TEXT BOOKS:

1 Distr ibuted Power Generation, Planning & Evaluation dy H. Lee Willi s & Walter G. Scott, 2000 Edition,
CRC Press Taylor & Fran cis Group.

2 ORenewable energy power for a susta inable fut u r iy &odfrey Boyle ,2004 Oxford University

Press in association with the Open universit y.

3 Godoy Simoes, Felix A.Farret, &enewable Ener gy Systems 6 Design and Analysis with Ind uction
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Generator s CRC press. W\ cRADE

4 Robert Lasseter, Paolo Piagi, 6Micro-grid: A Conceptual Solutiong PESC 2004, June w
2004.

REFERENCE BOOKS
1Z. Ye, R. Walling, N. Mill er, P. Du, K. Nelson &-acility Microgridsd Subc ontra ct report, May 2005,
2 Mohammad Shahidehp our, M. Alomoush, Restructured Electrical Power Systems: Operation:
Trading, and Volatility, CRC Press, 2001
3 N. Jenkins, J.B. Ekana yake and G. Strb ac, Distr ibuted Generat ion, The Institut ion of Engineering
and Technology,2010
4 S. Chowdhu ry, S.P. Chowdhu ry and P. Crossley,8Microgrids and Active Distribution Network sg
The Instit ution of Engineering and Technology

OTHER RESOURCES

E BOOKS
1 N. Jenkins, J.B. Ekana yake and G. Strb ac,Distr ibuted Generat ion, The Institut ion of Engineering

and Technology,2010

2 S. Chowdhu ry, S.P. Chowdhu ry and P. Crossley,6 Miogrids and Active Distribution Network s§
The Instit ution of Engineering and Technology

MOOC
1 Micro grid, Course era .
2 Introd uction to Smart Grid, NPTEL online
3 Solar Ener gy: Integrat ion of Photovoltaic Systems in Microgrids ,EDX
4 Distr ibuted Ener gy - Smart Grid Resources for the Future , EDX

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course Name Course CLO1 CLO2 CLO3 CLO4
Objectives
Distributed col X
22EEPEAT Generation co2 X
and Cco3 X
Microgrids co4 X
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Infrastructure for Smart Cities L T
Course Code: 22E EPE48 3 0
Course Type: PE
Pre-Requi site None

COURSE OBJECTIVES (CO)
1. To develop a basic understanding about various types of In frastru cture and Smart city.
2. To enable the stud ents to apply the basic need and planning concept to solve various Infrastructure

problems.

3. To understand smart transp ort system for smart cities and its application.
4.To study water resources systems for smart city and its application. Also, to understand National and
Global policies to implement for smart city development.
COURSE LEARNING OUTCOMES (CLO)

At the end of the course the student will be able to:

1. Understand the necessity of infrastru ctu ral development for smart cities.
2. Identify components of infrastructu re and Prepareinfrastructure plan for smart city.
3. Understand smart transport system for smart cities and its application
4. Study of water resources systems for smart city and its application. Also, to understand National and
Global policies to implement for smart city development.
UNIT COURSE CONTENTS HOURS
UNIT-I Fundam ental of smart city & Infrastructure: Intro duction of Smart City,
Concept of smart city, Objective for smart cities, History of Smart city
world and Indi a. Need to develop smart city, Challenges of managing 8
infrastructurein India and world, various types of Infrastru cture
systems, Infrast ru ctu res need assessment
UNIT-1I Planning and development of Smart city Infrastructure : Ener gy and
ecology, solar energy for smart city, Housin g, sust ainab le green buil ding, 8
safety, security, disaster management, economy, cyber security, Project
management.
UNIT-1I Intel ligent transp ort systems Smart vehicles and fuels, GIS, GPS,
Navigation system, tr affic safety management, mobility services, E- 8
ticketing
UNIT-IV Management of water resources and related infrastructu re Storage and
conveyance system of water, sust ainab le water and sanitat ion, sewerage 8
system, flood management, conservation system
UNIT-V Infrast ru ctu re Management system & Policy for Smart city Integrated
infrast ru ctu re management systems for smart city, Infrastructure
management system applications for existing smart city. Worldwide 8
policies for smart city Government of Ind ia - policy for smart city,
Mission state ment & guidelines, Smart cities in Indi a, Case stud ies of
smart city.

TEXT BOOKS / REFERENCE BOOKS

1. Smart City on Future Life - Scientific Planning and Construction by Xianyi Li

2. The Age of Intel ligent Cities: Smart Environments and Innovation-for-all Strategies (Regions and

Cities) by Nicos Komnin os

3. Smart Cities: Big Data, Civic Hackers, and the Quest for a New Utopia by Anthony Townsend

4. Grig N.S., Infrast ru ctu re engineering and management, Wil ey-Interse ience, 1988
5. Hud son W.R., Haas R., Uddin W., Infrast ru cture Management, McGraw-Hill, 1997
6. Giffinger, Rudolf; Christian Fertner; Hans Kramar; Robert Kalasek; Natag aPichler-Mil anovic;

Evert Meijers (2007 ). "Smart cities 8 Ranking of European medium-sized cities". Smart Cities. Vienna:
Centre of Regional Science 7. Mission stat ement &guidelines on Smart City Scheme". Govern ment of
India - Minist ry of Urban Development http :// smartcities.gov.in/ upload/up loadfiles/f iles/ Smart City
Guidelines(1).pdf

Other Learning Resources

List of Open Source Software/le arning website:

1. Smart city government of India. http :/ / smartcit ies.gov.in
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http s:/ / www .niti.gov.in/w ritereaddat a/f iles/ document_publication/ CSTEP%20Rep ort%2 0Smart%2
0Cities%20 Framework .pdf
3. Draft Concept Note on Smart City Scheme". Govern ment of India - Minist ry of Urban Development
martcit iesoftomorr ow.com/ wp-content/ uploads/ 2014/ 09/ CONCEPT_NOTE_
3.12.2014 _ REVISED _AND_LATEST_.pdf

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)

2. Reconceptualising Smart Cities: A Reference Framework for India

SUB CODE | Course Name Course CLO1 CLO2 CLO3 CLO4
Objectives
co1 X
Infrastructure co2 X
22EEPE48 for Smart
Cities Ccos X
Co4 X
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Electric Vehicle Machines and Dr ives L T P C
Course Code: 22E EPE49 3 0 0 3
Course Type: PE
Pre-Requi site None
COURSE OBJECTIVES (CO)
This course aims to guide the stude nt to
1. Motor Drive Technology
2. DC Motor Control
3. Induction Motor Drives for EVs
4. SR Motor Drives for EVs
COURSE LEARNING OUTCOMES (CLO)
After completion of the course, studen ts would be able to:
1. Motor Drive Technology, Ener gy Source Technology
2. Design Criteria of DC Motor Drives for EVs
3. Design Criteria of PM Brushless Motor Drives for EVs,
4. Design Criteria of SR Motor Drives for EVs
UNIT COURSE CONTENTS HOURS
UNIT-I Overview of EV Techn ologies
Motor Drive Technology, Energy Source Technology, Battery Charging
Technology, Vehicle-to-Grid Technology, Pure Electric Vehicle, Hybrid 8
Electric Vehicle, Gridable Hybrid Electric,Vehicle, Fuel-Cell Electric
Vehicle.
UNIT-II DC Motor Drives
System Configurations, DC Machines, DCADC Converters, Soft-Switching 8
DCADC Converter Topologies, DC Motor Control, Regenerative Braking,
Design Criteria of DC Motor Drives for EVs, Design Example for EVs.
UNIT-1I Ind uction Motor Drives
System Configurations, induction Machin es, Inverters for Ind uction 8
Motors, Ind uction Motor Control, Design Criteria of Induct ion Motor Drives
for EVs, Application Examples of Induct ion Motor Drives in EVs
UNIT-IV Permanent Magnet Brushless Motor Drives
System Configurations, PM Brushless Machines, PM Brushless Motor
Control, Design Criteria of PM Brushless Motor Drives for EVs, Design 8
Examples of PM Brushless Motor Drives for EVs, Planetary-Geared PM
Synchro nous Motor Drive, Outer-Rotor PM Brushless DC Motor Drive,
Application Examples of PM Brushless Motor Drives in EVs
UNIT-V Swit ched Reluctance Motor Drives
SRM Machine s, SR Converters, Comparison of SR Converters for EVs, SR
Motor Control, Design Criteria of SR Motor Drives for EVs, Machine
Initialization, Planetary-Geared SR Motor Drive, Outer-Rotor In-Wheel SR 8
Motor Drive, Application Examples of SR Motor Drives in EVs , Stator-
Permane nt Magnet Motor Drives Integrate d-Start er-Generator Syste ms,
Planeta ry-Geared Electric Variable Trans mission Systems
Text Book:

1. K T Chau, Electric Vehicle Machines and Drives- Design, Analysis and Application, (1e) JohnWiley &

Sons, 2015.

Reference Book:

1. Igbal Hussein, Electric and Hybrid Vehicles-Design Fundam entals, (2e), CRC Press, 2010.

2. Gianfranco Pistoia, Electric and Hybrid Vehicles - Power Sources, Models, Sustainability, Infrastructure

and the Market, (1e), Elsevier, 2010.
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MAPPING MATRIX OF COURSE OBJECTIVES (COs) & COURSE LEARNING

OUTCOMES (CLOS)
SUB Course Course CLO1 CLO2 CLO3 CLO4
CODE Name Obijectives
Vehicle CO2 X
Machines co3 ”
and
Dri ves CO4 X X
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Real-Time Control of Power Systems and Energy L|T
Management

Course 22E EPES0 31010 (3

Code:

Course PE

Type:

Pre- None

Requisite

COURSE OBJECTIVES (CO)

This course aims to guide the student to
1.Develop mathematical models for analysis of linear and nondlinear State Estimat ion, Observabili ty
and Contin gency analysis of any pract ical Power System
2.Prepare the practical input data required for linear and nondlinear State Estimation methods and
Contin gency stud ies.
3.ldentify the strategic locations for measurements to analyses the state of the
4.To have complete overview of Real Time operation of Power system (RTPS)and comm unication &
protocols employed in RTPS. Also, to understand the need and importance of energy audit,
management and evalu ate the benefits of different energy management techniques

COURSE LEARNING OUTCOMES (CLO)

After completion of the course, students would be able to:
1.Develop mathematical models for analysis of linear and nondlinear State Estimat ion, Observabili ty
and Contin gency analysis of any pract ical Power System
2.Prepare the practical input data required for linear and nondlinear State Estimation methods and
Contin gency stud ies.
3.ldentify the strategic locations for measurements to analyses the state of the
4.To have complete overview of Real Time operation of Power system (RTPS)and comm unication &
protocols employed in RTPS. Also, to understand the need and importance of energy audit,
management and evalu ate the benefits of different energy management techniques.

UNIT

COURSE CONTENTS

HOURS

UNIT-I

Real Time Control of Power Systems: Need for Real Time and Computer
Control of Power Systems 0 Operating states of a Power System

SCADA Functions: Introduction to SCADA: Grid Operation & Control,
Difficulties in operating the large power systems manually, need for going to
SCADA operation, advantages of SCADA operation. Lay out of subst ation /
Generat ing Station, Main Equipment in Sub Station/ Generating Station,
Instr ument Tran sformers and their importance in measurements and
protectio n, important parameters necessary for Grid operation: Analog Points
(MW, MVar, Tap Position, Voltage, Frequency), Status Points (CB Status,
Isolator Status, SOE Points), Alarms. Hard ware required to get these
parameters to RTU: Tran sducers & their connectivity.

Data Acquisition, Monito ring and Event Processing, Control Functions, Time
tagged data, Disturbance data collection and analysis, Reports and
Calculations.

UNIT-II

Man & Machine Communication :Operator& Console, VDU Disp lay and its use,
Operator Dialogs, Mimic Diagram Functions, Printing Facilities. Remote
Terminal Unit ( RTU) 6Phase angle Measurement unit (PMU) & Comm unicat ion
Practices: Major Components: RTU Panel, Interface Panel. D20M Main
Processor, Analog Card, Status Card, Control Card, Modems. Types Of
Communicat ions: Power Line Carrier Communications, Microwave, Optical
fibre, VSAT Communicat ions. Types of Network Elements in LAN & WAN.
Process of Data_ Communicat ion.

UNIT-
Il

Introduction to SCADA PROTOCOLS and Communication Standards for
Electri cal Power Systems: Power System Control requirements and evolution of
Protocol for Communication, Protocols - Modbus, Distributed Network
Protocol (DNP), IEC 870-5 and 60870 series, Benefits from the
IEC(Internat ional Electrotechnical Commission) comm unicat ion Standard s.
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Sub-load Dispatch Center( Sub-LDC) : Various Equipment in Sub LDC: (a)
Work Stations: details (b) FEPS: Function of FEPS(Front End Processors). (c)
Routers : function of routers, interconnectivity of the equipment by LAN,
Functionality and responsibilities of Sub LDC-Real Time Software
Classification of Programs, Structure of Real time Programs, Construction
Techniques & Tools, Programming Language Requirements for Process
Control.

7]
I

UNIT-
Y

Overview of Computer control of Electri cal Power Systems: Evolution of System
Control, time scale of system control, online computer control, and S oftware
Elements: State Estimation, Monitoring & Prediction, G eneration & Load
Control, Security Analysis; Software Coordination & Systems Simu lation.
National Load Dispatch Center (SLDC): Inter Connectivity Of Sub-LDCs &
SLDCs, Hierarchy of Data Trans fer, Functions & Responsibilities of SLDC, Real
Time Operation carried at SLDC.

UNIT-V

Energy audit and management: Ener gy Scenario & Conservation -Demand
Forecasting Techniques-Integrated O ptimal Strat egy for Reduction of T&D
Losses - DSM Techniques and Methodologies- Loss Reduction in Primary and
Secondary Distr ibution system and capacitors - Energy Management & Role of
Ener gy Managers - Ener gy Audit - Metering

Energy audit: Energy audit concepts, Basic elements and measurements,
Mass and ener gy balances, Scope of energy auditing in industr ies, Evaluation
of energy conserving opportunities and environmental management,
Preparation and presentation of energy audit reports, ca se studies and
potential energy savings.

NB ! Latest/ recent developments regarding the specified course applications
can be incorporated.

TEXT BOOKS

1. Allen J. Wood and Bruce Woolenberg: Power System Generat ion, Operation and Control, John Wiley and

Sons, 1996.

2. Real 0 Time Computer Control 0 by S. Bennett and D.A. Linkens (Editors), IEE Control Engineering series
(24), peter Peregrinus Ltd., 1984.
REFERENCE BOOKS

1. Larry C. Witte, Schmidt & Brown, Indust rial energy management and utili zation. Hemisph ere publishin g,
Co. New York, 198 8.

2. Wayne. C Turner: Energy management hand book, Wiley Inte r-science publications. New York, 1982.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course Name Course CLO1 CLO2 CLO3 CLO4
Objectives
Real-Time Contr ol col X
of Power Systems co2 X
22EEPES50 and E nergy
Management Cos X
CoO4 X
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Distribution Syst em Planning and Automation

Course Code: | 22EEPE5S1 3
Course Type: PE
Pre-Requisite | Power Systems Analysis

COURSE OBJECTIVES (CO)

This course aims to guide the student to

1.Tounderstand and distinguish char acteristics of distribution system from trans mission systems.
Also, analyzing and to evalu ate distr ibution system design based on forecast ed dat a.

2.Tolearn how to identify and select appropriate sub-station location.

3.To learn the implementation of design and evalu ate a dist ribution system for a given geograph ical service
area from alterna te design alternat ives.

COURSE LEARNING OUTCOMES (CLO)

After completion of the course, students would be able to:

1.Understand and distin gui sh char acteristics of distribution system from transmission systems. Design,
analyze and evalu ate dist ribution system design based on forecasted data.

2.ldentify and select appropriate sub-station location.

3.Design and evalu ate a distribution system for a given geograph ical service area from alterna te

design alternat ives.

UNIT COURSE CONTENTS HOURS
UNIT-I Distribution System Planning:
Planning and forecasting techniques & Present and future o Role of
computers- Load Characteristics-Load forecasting using ANN & Load 8
management 0 tariffs and metering of energy.
UNIT-II Distribution Transformers:
Types 0 Three phase and single phase transformers 0 connections & causes
and types of failu res in distribution transformers 8
Primary distribution systems and Distr ibution SubdStations:
Distr ibution subst ations 6Bus schemes dcomparison of switching schemes-
Substat ion location and rating- Types of feeders 8 voltage levels.
UNIT-III Voltage Drop And Power Loss Calcul ations:
Three phase primary lines 6 Copper loss 0 Distr ibution feeder costs 6 Loss
reduct ion and Voltage improvement in rural networks. 8

Capacitors In Distr ibution Systems:

Effects of series and shunt capacitors & justific ation for capacitors o
Procedure to determi ne optimum capacitor size and location.

UNIT-IV Distribution System Automation:

Reforms in power sector & Methods of improvement & Reconfiguration &
Automation & Communication syste ms & Sensors o©Basic architectu re of
Distr ibution automation system & software and open architectu re 8 RTU and 8
Data communication 8 SCADA requirement and application functions &
Communicat ion media for distribution system a utomation- Comm unicat ion
protocols for Distr ibution systems 8 IEC 61850 and IEEE 802.3 standa rds.
UNIT-V Distribution system management:

Integrated su bdstation metering system 0 Revenue improvement d issues in
mul tidyear tari ff and avail ability based tariff. 8
NB ! Latest/ recent developments regarding the specified course applications
can be incorporated.

TEXT BOOKS

1. Turan Gonen : Electric Power Distr ibution Engg., Mc-Graw Hill,1986.

2.James A Momoh: Electric Power Distr ibution, Automation, Protection and Control, CRC press.
REFERENCE BOOKS

1. A. S. PABLA : Electric Power Distribution, TMH,2000.
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Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course Name Course CLO1 CLO2 CLO3
Objectives
22EEPE51 Distribution Cco1 X
System Planning CO2 X
and Automation CcO3 X
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Course€Code: |2ZEEPES2

Coursdype: |PE

Pre-Requisite |None

COURSE OBJECTIVES

This course aims to guide the student to

1.

AW

Pulse modulation and discuss the process of sampling, quantization and coding that are
fundamental to thedigital transmission of analog signals

Base band pulse transmission which deals with the transmission of pulse amplitude
modulated signals in theirbase band form

Pass band data transmission methods

Various Spread Spectrum techniques

COURSE LEARNING OUTCOMES

At the end of the course, the student will be able to

A WDNPEF

Design Digital communication system.

Design and implement Base Band transmission schemes.

Design and implement Base pass signaling schemes.

Design and implement Spread Spectrum Techniques. Also, design & physical implementation
of Digital Radio Transmitter & Receiver.

UNIT

COURSE CONTENTS HOURS

UNIT-I

PULSEMODULATION

Pulse Modulation, Digital Transmisson of Anaog Signas:. Sampling Theorem, Sampling
Process-Aliagng-Natural Sampling-Flat and its applicatons, Pulse Amplitude Modulation
(PAM), Pulse Width Modulation, Pulse Position Modulaion. Their generation and 8
Demodulation, Digital Representation of Analog Signals, Bandwidth-Noise trade off-TDM

UNIT-II

DIGI TAL MODULATION SYSTEM S

Quantization of Signds-Quantizaton emor-PCM Systems-Noise Consideratons in PCM
system-Over all Signal-to-noise ratio for PCM systemThreshold effect- ChannelCapacity-
Virtues, Limitatons & Modificaion of PCM systemPCM Signal Multiplexing-
Differential PCM- Delta Modulation-Noise Considerations in Delta Modulaton- SNR 8
Calculatons-Comparison of PCM, DPCM & DM. Desgn & Physical Implementation of
Various Pulse Modulations Radio Transmitter

UNIT-1I

BASE BAND PULSE TRANSMISSION

Matched filter receiver-Probability emor of the Matched filter-Inter symbol interference-
Nyquist criterion for distortion less base band transmission - Correlative coding-Base band
M-array PAM transmisson-Eye pattern. Desgn & Physical Implementation of Various Pulse
Modulatons Rado Receiver.

UNIT-IV

PASSBAND DATA TRANSMISSION

Pass Band Transmisson Model-Generation, Detection, Signal Space Diagram, Probability
of Error of BFSK, BPXK, QPX Scdhemes- Comparison of BFSK, BPXK & QPX. Design 8
& Physical Implementation of Various Digital Modulations Radio Transmitter & Receiver.

UNIT-V

INTRODUCTION TO SPREAD SPECTRUM TECHNIQUES

Introduction-Discrete Sequence Spread Spectrum technique-Use of Spread Spectrum with
CDMA-Ranging Using Discrete Sequence Spread Spectrum- Freguency HoppingSpread
Spectrum-Generation & Characteristics of PN Seguence-Acquisition of FH a Signal- 8
Tracking of FH a signal-Acquisition of a DS Signal-Tradking of a DS signal. Design &
Physical Implementation of Bluetooth & CMDA Radio Transmitter & Receiver.

TEXT BOOK
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1. Herbert Taub, Donald L. Schilling, Goutam Saha, oPrinciple ofCommunication

Systemso6,

4th Edition, McGraw Hill, 2013.

2. SimonHaykin, fi yital Communication Systemsd John Wiley, 2013.
REFERENCE BOOKS
1.John G. Proakis, dDigital Communicat ion s &th Edition, McGraw Hill, 2018.
2.Bernard Sklar, dDigital Communicat ion, Fundamentals and Application 6Rearson, 2nd Edition,

Fuanc™,

P ACGREDITED -
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=h \, GRADE

2012.
Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
SUB CODE Course name Course CLO1 CLO 2 CLO 3 CLO
Objectives 4
CO1 X X
DIGI TAL CO2 X X
22EEPES2 COMMUNICATION CO3 X X
CO4 X X
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OPTICAL FIBER COMMUNICATION L T
Course Code ZZEEPES3 3 0
Course Type: PE

Pre-Requiste [None

COURSE OBJECTIVES (CO)

This course aims to guide the student to

1. Tolearn the basic elements of optical fiber transmission link, fiber modes configurations and
structures.

2. Tounderstand the different kind of losses, signal distortion in optical wave guides and oth er
signal degradation factors

3. Tolearn the various opti cal source materials, LED structures, quantum efficiency, laser diodes.

4. To learn the fiber optical receivers such as PIN, APD diodes, noise performance in photo detector, receiver
operation and configuration. Also, to learn the fiber optical network components, variety of networking
aspects, FDDI, SONET/ SDH and operational principles WDM.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Fundam entals, advanta ges and advances in optical communicat ion system.

2. Types, basic properties and tran smission characteristic of optical fibers.

3. Knowledge of working and analysis of optical ampl ifiers and important parts at the transmitter (Semiconduc tor
lasers/ LEDs, modul ators etc) as well as at the receiver sides (optical detector etc.) of the optical
comm unicat ions system.

4.To understand the fiber optical network components, variety of network ing aspects, FDDI, SONET/ SDH and

operational princip les WDM.

UNIT COURSE CONTENTS HOUR S

UNIT-I INTRODUCTION OF OPTICAL FIBERS
Introduction, Total internal reflection, acceptance angle, numerical aperture, electromagnetic

wave hature, modesin planar guide, phaseand group velocity, mode coupling, stepindexfiber

and gradedindex fiber. 8
UNIT-II TRANSMISSION CHARACTERSTICSOF OPTICAL FIBERS
Attenuation, material absorption losssin silica glassfibers, linear scattering losses, non-
scattering losses, Fiberbend losses, dispersion, chromatic dispersion, Intermodal dispersion, 8
polarization
UNIT-III OPTICAL SOURCESAND COUPLI NG
Absorption and emisson of radiation, Einstein relations, Optical Sources: - Light source
mateialsi LED 1 Structurei Quantum efficiency, population inversion, optical feedback and 8

laseroscillation, threshold condition for laseroscillation, Modulation. Laserdiode i Modes
and threshold condition i Structuresand radiation pattern i Modulation. Power launching and
couging, lensing scheme, Fiberto fiberjoints, Fibersplicing

UNIT-IV OPTICAL DETECTORSAND MEASUREMENTS

Quantum efficiency, regorsivity, Optical detectors: i Physical principlesi PIN and APD
diodesi Photo detector noisei SNRT Detector regporse time. Optical Link Design: Point- 8
to- point links i System considerations i Link power budget i Rise time budget-Fiber
Attenuation  Meadurements-Dispersion  Measurements-Fiber  Numerical  Aperture

Measurements
UNIT-V PERIPHERAL INTERFACESOPTICAL NETWORKS
Network Concepts, Network topdogies- SONET/SDH:i Optical specificationsi SONETframg
structure T SONET layers - SONET/®PH networks. High speed lightwave links, Optical 8

Add/Drop Multiplexers, Optical Switching, Operational principles of WDM 1 Broadcast ang
select WDM networks 1 Single hop networks i Wavelength routed networks i Pasdve Optical
Networks, Optical CDMA, Ultra high capacity Networks, Non linear effects on Systen
performance
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TEXT BOOKS
1.
2.

Gerd Keiser, dOptical Fiber Communicat ion dMcGraw JHill Internat ional, Singapore, 3rd edition, 2000.
Rajiv Ramaswami, Kumar N. Sivaran jan, dOptical Networks A Practical Perspective g 2nd edition, Elsevier,
2004

REFERENCE BOOKS

1. Djafar K. Mynbaev and Lowell L. Scheiner, o Poér-Optic Comm unicat ions Technolog vy, dst edition,
Pearson Education, 2001.

2. John Powers, 0 A Introd uction to Fiber Optic Systemsé, 2nd edition, Irwin-McGraw Hill, 1999.
Mapping Matrix of Course Objectives (CO) and Course Learning Outco mes (CLO)

SUB CODE | Course name |Course Objedives CLO1 | CLO2 | CLO3 | CLO4
COo1 X
OPTICAL FIBER CO2 X X
22EEPESS COMM UNICATION co3 X
CcO4 X
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MOBILE COMMMUNICATION LIT|P|C
CourseéCode: 2ZEEPEX 3(0]0f3
Coursedlype: PE
Pre-Requisite None

COURSE OBJECTIVES

This course aims to guide the student to

1.Tounderstand the fundamentals and various computational processing of mobile networks.
COURSE LEARNING OUTCOMES

At the end of the course, the student will be able to

1.To study the specifications and functionalities of various protocols/ standards of mobile networks.

UNIT COURSE CONTENTS HOURS

INTRODUCTION
Introduction to Mobile Computing-Wireless transmission: Propagation,
UNIT-I Modulation, Multiplexing, switching, Spread Spectrum and Error control coding. 8

WIRELESSLAN
UNIT-II Medium access Control and Physical layer specificatons-IEEE 802.11- 8
HIPERLA N- Bluetooth

WIRE LESS NETWORKING
UNIT- Il Satellite systems-Cellular networks-Cordless systems-Wireless Local Loop-
IEEE 802.16

MOBILE TCP/IP AND WAP
UNIT- IV TCP/IP protocol suite-Mobile IP-DHCP-Mobile transport layer-Wireless 8
application protocol

MOBILE ADHOC NETWORKS

Characteaistics-Paformanceissues-Rouing algorithms; Proactve and
Reactive,DSDV, AODV, DSRand Hierarchical algorithms.

UNIT-V

Text Book

1. JochenSchill er, fiMobile Communicationsd [PearsonEducation, Second Edition 2002.
Reference Book

2. William Stalli ngs, fiwirelessCommunications andNetworkso, Pearson Education 2002
Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)

SUB CODE Course name Course CLO 1
Objectives
MOBILE Cco1 X
22EEPES4 COMMMUNICATION
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DATA COMMUNICATION NETWORK L|T|P|C
CourseCode: |[2ZEEPES5 310|10](3
Coursdype: |PE
Pre-Reguisite |None
COURSE OBJECTIVES
This course aims to guide the student to
1. Understand about the functions and services of all 7 layers of OSI model
2. Get an idea of various network standards.
COURSE LEARNING OUTCOMES
At the end of the course, the student will be able to
1. Tointroduce basic concepts of Data communication with different models.
2. Enumerate the physical layer, DLL, NL, TL and AL, its explanation of the
function(s) of eachlayer.
3. Tointroduce about the switching concept and its different ty pes.
UNIT HOURS
1.1.1 COURSE CONTENTS
UNIT-I DATA COMM UNICATION & NETWORKING BASICS
Data transfer modes - Telephone system - Protocols & standards -Multiplexing-
Circuit switching - Messsge & padket switching - Introduction to LAN, MAN & 8
WAN -IEEE standardsfor LAN i Network topologies.
UNIT-II OSILOWER LAYERS
Network models T OSI layer architecture 7 Isaues in data traffic over network 1
Physical layer standards i Data link control & protocol i ARQ schemes i HDLC 8
protocol.
UNIT-III NETWORK LAYER
Need for Internetworking i Addressing T Routing Issues T Internet protocol
(IPV4/V6) 1 Congestion & flow control mechanism i TCP/IP model. 8
UNIT-IV OSI HIGHER LAYERS
Transport layer i TCP & UDP i Session layer issuesi Presentation layer 1 8
Applicaton layer.
UNIT-V APPLICATION & INTRODUCTION TO ISDN
Application layer: Email i FTP 1 HTTPi Compresson Techniques; Introduction to
ISDN i Broadband ISDN Featuresi ATM Concept, applicationand seaurity. 8

Text Book

1. Behrauz A. Fehraizan, fi D aconamunication & NetworkingdMc-Graw Hill, 3rd edtion, 2004.
Andrew S. Tanenbaum , 0Computer Networkso, 4th edition,Pearson education, 1999.

Reference Book

2. W. Stallings, fiData& computer communicationd 2nd Edition,NY Pearson, 1988.
3. Ramier Handel , N.Huber , Schroder, AATM Networks Concepts ,Protocds Applications@ Addison Welsey,1999
Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3
Objectives
DATA CcO1 X X
22EEPES5 COMMUNICATION CO2 X X
NETWORK




WIRELESS COMMUNICATION LT

CourseCode: 22EEPES6 310

CourseType: PE

Pre-Requisite  [None

COURSE OBJECTIVES
This course aims to guide the student to

1. Tostudy the characteristic of wireless channel
2. Tounderstand the design of a cellular system

3. Tostudy the various digital signalling techniques and mu Itipath mitigation techniques
4. Tounderstand the concepts of multiple antenna techniques

COURSE LEARNING OUTCOMES

At the end of the course, the student will be able to

1. Capable of characterizing a wireless channel and evolve the system design specifications.

2. Capable of designing a cellular system based on resource availability and traffic demands.

3. Able toidentify suitable signalling and mu ltipath mitigation techniques for the wireless
channel and systemunder consideration.

4. Capable of exploiting multiple antenna techniques for capacity/ performance gains.

UNIT

COURSE CONTENTS

HOURS

UNIT-I

WIRELESSCHANNEL S
Electromagnetic Wave Propagation Medhanisms - Reflection, Diffraction, Scattering
Modelsi Large scale path loss i Path loss models: Free Space and Two-Ray models - Linj
Budget dedgn i Small scae fading- Parameters of mobile multipath channels i Tim
dispersion parameters-Coherence bandwidth 7 Doppler spread & Coherence time,Fading
due to Multipath time delay spread i flat fadng T frequency selective fading i Fading du
to Doppler spread 1 fastfading i slow fadng.

UNIT-II

CELL ULAR ARCHITECTURE
Multiple Access techniques - FDMA, TDMA, CDMA 1 Capacity calculationsi Cellula
concept-Frequency reuse - channel assgnment- hand off- interference & system capacity
trunking & grade of service i Coverage and capacity improvement.

UNIT-1I

DIGI TAL SIGNALING FOR FADING CHANNELS

Structure of awirelesscommunication link, Principles of Off set-QP XK, p/4-DQP K,
QAM Principle, Error peformarce in fadng channels, OFDM principle i Cyclic prefix,
\Windowing, PAPR.

UNIT-IV

MULTIPATH MITIGATI ON TECHNIQUES

Equalisation i Adaptive equalization, Linear and Non-Linea equalization, Zero forcing
and LMS Algorithms, Diversity i Micro and Maao diversity, Diversity combining
techniques,Error probahlity in fadng channels with diversity reception, Rake receiver.

UNIT-V

MULTIPLE ANTENNA TECHNIQUES
MIMO systems i spaial multiplexing -System model -Pre-coding - transmitter diversity,
receiver diversity- Channel state information-capacity in fading and non-fadng channels.




Text Book
1. Rappaport,T.S., i Welesscommunicationsd Pearson Education, 3rdEdition, 2010.
2. Andreas.F. Molisc h, OWireless Commu nications6 John Wiley 6 India,2ndEdition 2012.

Reference Book

1. David Tse andPramodViswanath, fiFundamentals of WirelessCommunicationd ,Cambridge University Press,
2005.

2. UpenaDald, i Weless Communicatio n ®xford University Press,2009.
3. VanNeg, R. and Ramji Prasad, iOFDM for wireless multimediacommunicationsd Artech House, 2000.
4. Simon Haykins& Michag Moher, fiModern Wireless Communicationsd,Peason Education, 2007.
5. Vijay. K. Garg, oWireless Commu nication and Networking6, MorganKaufmann Publishers, 2007.
Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
CO1 X X
WIRELESS COo2 X X
22EEPES6 COMMUNICATION CO3 X
Co4 X




SATELL ITE COMMUNICATION
Course Code: 22EEPESY 3
Course Type: PE

Pre-Requiste [None

—
o|d

COURSE OBJECTIVES

This course aims to guide the student to
1. Tointroduce the concept of satellite orbits and launching of satelli tes
2. Toenablethe stud ent to understand the different interferen ces and attenu ation
mechanisms affecting the satellite link design
3. Toenablethe student tounderstand the space segment and earth segment
4. Toenable the stud ent to understand the different multiple access methods along with advances in
satelli te-based navi gation, GPS and the different applicationscenarios.

COURSE LEARNING OUTCOME
At the end of the course, the student will be able to
1. Design and implementation of various the satellite orbits
2. Analyse the Satellite link design.
3. Design and analyze the earth segment and space segment
4. Analyse the different multiple access meth ods along with various applications

UNIT CONTENTS HOURS
UNIT-I SATELL ITE ORBIT
Satellite orbits: Keplerd kaws- Earth satellite orbiting satellite terms- Orbital elements
i Orbital perturbatons 7lInclined Orbits- Sun synchronous abit.Constellation: Geo 8

statonary satellites- Non geostationary constellation- Launching of Geostationary
satellites. design and implementation

UNIT-II LINK DESIGN
EIRP- Transmisson Losses T Power Budget equation- System Noise Carrier tonoise 8
ratio T Uplink- Downlink i Effects of rain 7 Inter modulation Noiseanalysis

UNIT-II SPACE AND EARTH SEGMENT

SpaceSegment: Power Supply d Altitude control- Stetion keepng & Thermal Control -
TT&C- Subsystemsd Antennasubsystemd Transponders-Wideband Recever. 8
Earth Segment: receve only home TV systan-Community antenna TV system.

UNIT -IV MULTIPLE ACCESS FOR SATELL ITE COMMU NICATIONS
FDM-FM-FDMA - TDMA-structure and system design; Onboard Processng
systems, DAMA and PAMA; CDMA-system dedgn and capacity- design and

I mplementation

UNIT-V Remote sersing, navigaion, sciertific andmilitary application, VSATd Network
IArchitecture, AccessControl protocols and techniques, VSAT Earth statons; Satdlite
Mobile Telephonyd Global star, DBS/DTH Television, GPS, Weathersatelli tes- 8
i mplementation

Text Book
1. Dennis Roddy, fi S a t €dmmunitations oMcGraw Hill Publications 3rd Edition 2001.
2. M.Richaria, fiSatdlite Communication Systems Desgn Principle s Bearson Publications, 2nd Edition 1999
Reference Book
3. Wilbur L.Prichard, Henry G. Suyerhood, Ropert A. Nelson , i &elliteCommunication SystemEngineerin g ®earson
education ,2ndElition,.
4. Pratt, Timothy, CharlesW. Bostian, fi &elliteCommunication 0 John Wiley and Sons, New Y ork, 1986

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

CSOUDBE Course name Course Objectives CLO 1 CLO 2 CLO 3 CLO4
CO1 X X
SATELLITE CO2 X X
22EEPES? COMMUNICATION COo3 X
CO4 X
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EMBEDDED SYSTEMS DESIGN LT
CourseCode: [2ZEEPESS
Coursdype: |PE
Pre-Reguisite [None

COURSE OBJECTIVES

This course aims to guide the student to
1. Microcontrollers
2. Programming techniques

3. Interfacing

4. Development of Small projects base on microcontrollers

COURSE LEARNING OUTCOMES
At the end of the course, the student will be able to

1. The purpose of this course is to expose the concepts of embedded system principles &

2. Microcontrollers and its interfacing with peripherals.

UNIT

COURSE CONTENTS

HOURS

UNIT I

Introduction: Core of the embedded system, Memory, Sensors (resistive, optical,
paosition, thermal) and Actuators (solenoid valves, relay/switch, opto-couplers),
Communication Interface, Embedded firmware (RTOS, Drivers, Applicaton
programs), Power-supply (Battery technology, Solar), PCB and Passive comporerts,
Safety and reliahlity, environmental issues.Ethical practice.

UNIT Il

Embedded Hardware and Design: Introduction to ARM-v7-M (Cortex-M3),ARM-
v7-R (CortexR4) and comparison in between them.

UNIT 111

Embedded Software, Firmware Concepts and Design: Embedded C- programming
concepts (from embedded system point of view): Optimizing for Speed/Memory
nedls, Interrupt service routines, macos, functions, modifiers, data types, device
drivers, Multithreading programming.

UNIT IV

RTOS: Red time operating system: POSIX Compliance , Need of RTOS in Embedded
system software, Foreground/Badkground systems, multitasking, context switching,
IPC, Scheduler pdicies, Architecture of kemel, task scheduler, ISR, Semaphores,
mail box, message queues, pipes, events, timers, memory management, RTOS services
in contrastwith tradtional OS.

UNIT V

CASE STUDY: 1) Medical monitoring systems, 2) Process control system (temp,
pressure) 3) Soft real time: Automated vending machines, 4) Communication:
Wireless (sensor) networks.

Text Book
Introduction to Embedded Systems : Shibu K. V. (TMH)

Embedded System Designi A unified hardware and software introduction:
F. Vahd (John Wiley) 3. Embedded Systems : Rajkamal (TMH)
Embedded Systems: L. B. Das(Pearson)

Embedded System desgn: S. Heath (Elsevier)

Reference Book andother materials

3.
4.

5.  Embedded microcontroller and processor desgn: G. Osborn (Pearson)
6. Embedded Systems Frank Vahid , Wiley India, 2002

7.

Embedded Microcomputer Systemsi Real Time Interfacing i Jonathan W.Valvano; Cengage Learning; Third or later

edition
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Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO) 1@¢7
SUB CODE Course name Course Objectives CLO1 CLO 2
Co1 X X
EMBE DDED SYSTEMS Cco2 X
22EEPESS DESIGN COo3 X
CO4 X
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RADAR & IMAGING SYSTEMS L |T
Carse Code: 2Z2EEPESY 3 |0
Course Type PE

PreRequiste  [None

COURSE OBJECTIVE (CO)

This course aims to guide the student to

1. To understand the fundamental concepts of radar detection.

2. Toundersta nd FM-CW radars and Fundam entals of Doppler measurements.
3. Toundersta nd images from ran ge-Doppler mapping-Rigid rotating body.

4. Understanding of Imaging with SLR and SAR-Apparent rotation by with source motion.
COURSE LEARNING OUTCOMES (CLO)

After compl etion of course, students would be able to:

1. Understand basic of radar system.

2. To understand the fundamental concepts of radar detection.

3. Tounderstand FM-CW rad ars and Fundam entals of Doppler measurements.
4. To understand images from ran ge.

UNIT COURSE CONTENTS HOURS

UNIT | Overview and class procedures, Introduction & early histor y, Basic concepts
& measurements, Radar Equation, Examples of simple radar systems, 8
Analysis of SNR

UNIT Il Radar detection in the presence of noise, Match ed filter detection, Target
effects on detection 8

UNIT I FM-CW radars, Fundam entals of Doppler measurements, Doppler ambi guity 8

UNIT IV Images from ran ge-Doppler mapping-Rigid rotating body, Assignment and
Discuss ion of Final Project 8

UNIT V Imaging with SLR and SAR-Apparent rotation by with source motion, Range
signal processing - pulse compression revisited, Azimuth si gnal processing -
imaging 8

Text Books

1. P.Z.Peebles, Radar Princip les, Wiley, 1998.

2. Merril I I. Skolink, Intr oduction to Radar Systems, (3/ e), Tata MG Graw Hill,2001

Reference Books

1. N.Levanon, Radar Signals, Wiley, 2005.

2. D.Wehnar: High Resolution Radar, Artech Hous, 1987.

3. D.K.Barton: Radar systems Analysis, Prentice Hall, 1976. 4. Recent literature in Princip les of Radar.
Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
CO1 X X
RADAR & | MAGING CO2 X X
22EEPES9 SYSTEMS co3 X
CO4 X
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IRTUAL INSTRUMENTATTON L JT P
Carse Code Z2EEPEGD 3 0 (O
Course Type PE
Pre-Requiste [None

COURSE OBJECTIVE (CO)

This course aims to guide the student to

1. To Understand virtual instrumentation concepts.

2. To describe acqui sition methodologies.

3. To compare traditional and virtual instrumentation.

4. Discuss operating systems required for virtual instrumentation.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, student will be able to:

1. Develop virtual instruments for specific application using LabVIEW software.
2. Ease the programming required to make computer interact with real world.
3. To acquire, analyze and display the throughput of any compactible system.
4. Knowledge to connect with third party software and hardware.

UNIT

COURSE CONTENTS

HOURS

UNIT |

INTRODUCTION Virtual Instr umentation - Definition and Flexibility - Block
diagram and Architect ure for Virtual Instr uments vers us Traditional
Instr uments Instr umentation -VI Program ming techniques - VI, sub VI, Loop
and Charts, Arrays, Clusters and Graphs, Case and Sequence Structures
Formula nodes, String and File Input / Outp ut

UNIT II

DATA ACQUISTITION A/D and D/A converters, Plug-in Analog Input /
Outp ut cards ¢ Digital Input and Outp ut Cards, Organization of the DAQ V
system 0 Opto-isolation & Performing analog input and analog output g
Scanning multiple analog channels 0 Issues involved in selection of Data
acquisition cards & Data acquisition modules with serial comm unication g
Design of digital voltmeter with transducer input &8Timers and Counters.

UNIT I11

COMMUNICATION NETWORKED MODULES, Introduction to PC Buses ¢
Local busses- ISA, PCIl, RS232, RS422 and RS485 0 Interface Buses:- USB
PCMCIA, VXI, SCXI and PXI dlnstr umentation Buses :- Modbus and GPIB ¢
Networked busses 0 1SO/ OSlI Reference model, Ethernet and TCP/ IR
Protocols.

UNIT IV

REAL TIME CONTROL IN Designs using VI Software - ON/ OFF controller
0 Proportional controller 8 Modeling and basic control of level and reactor
processes & Case stud ies on development of HMI, SCADA in VI

UNIT V

OPERATING SYSTEM AND HARDWARE OVERVIEW PC architectu re
current trend s, operating system requirements, PC based instrumentation
analog and digital interfaces, PXI and SCXI main frame - modular
instruments & Transduce rs 0 power, speed and timing considerat ions.

Text Books:

1. LabVIEW Graph ical Program ming, Gary W. Johnson, Richard Jennings 3rd edition, McGraw-Hill
Professional Publishing
2. Lisa KWells, Lab view for Everyone@ Prentice Hall of India.

Reference Books:

1.Kevin James, PC Interfacing and Data Acquisition: Techniques for Measurement, Instr umentat ion and
Control, Newnes, 2000.

2.Rick Bitter, LabVIEW advanced programming technique, 2nd Edition, CRC Press, 2005

3.Jovitha Jerome, Virtual Instr umentation using LabVIEW, 1st Edition, PHI, 2001.

4. Barry Paton, [ Sensor, transducers and Lab view& Prentice Hall of India 2000.

5.Buchan an, W. [ Computer buse s CRC Press 2000.

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO4
Objectives
COo1 X X
VIRTUAL
22EEPE6O INSTRUMENTATION ggg X X
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[Microelectronics C T P C
Carrse Code 22EEPEG6G1 3 0 0 N
Course Type PE
Pre-Requiste  [None |
| Co4 | | X

COURSE OBJECTIVE (CO)

This course aims to guide the student to

1. Tounderstand how computers are constructed out of a set of functional units and how the functional
units operate, interact, and communicate.

2. To make the students to understand the concept of interfacing memory and various I/ O devices to a
computer system using a suitable bus system.

3. To introduce various aspects of VLSI circuits and their design including testing.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course student will be able to:

1. Apply the basic knowledge of digital concept to the functional components of a Computer System and
analyze the addressing mode concepts and design the instruction set Archit ecture. 2. Identify the functions
of various processing units within the CPU of a Computer System and analyze the function of the

memory management unit and create suitable memory interface to the CPU.

3. Describe the techniques used for VLSI fabrication, design of CMOS logic circu its, switches and memory.
4. Describe the techniques used the design of CMOS logic circuits, switches and memory in VLSI

And generalize the design techniques and analyze the char acteristics of VLSI circu its such as area, speed
and power dissipation.

COURSE CONTENTS HOU
UNIT RS

Introd uction: Function and structure of a computer, Functional components of g
Computer, Inter connection of components, Performance of a computer
Representat ion of Instr uctions: Machine instructions, Memory locations &
IAddresses, Operand s, Addressing modes, Instr uction formats, Instr uction sets,
Instr uction set architectures - CISC and RISC architectu res, Super scalarn
UNIT I |architectu res, Fixed point and floating point operations. Basic Processing Unit] 8
Fundam ental concepts, ALU, Control unit, Multiple bus organization, Hard wired
control, Micro programmed control, Pipelining, Data hazards, Instruction
hazards, Influence on instruction set s, Data path and control considerat ions,
Performan ce considerat ions. Memory organization:

Basic concepts, Semiconductor RAM memories, ROM, Speed - Size and cost,
Memory Interf acing circuits, Cache memory, Improving cache performance
Memory management unit, Shared/ Distr ibuted Memory, Cache coherency in
mul tiprocessor, Segmentation, Paging, Concept of virtual memory, Address
tr anslat ion, Secondary storage devices. I/ O Organization: Accessing |/ O devices
Input/o utput programming, Inter rupts, Exception Handl ing, DMA, Buses, I/
interfaces- Serial port, Parallel port, PCI bus, SCSI bus, USB bus, Firewall and
Infinity band, 1/ O peripherals.

\VLSI design methodology, VLSI technology- NMOS, CMOS and BICMOS circuit
fabrication. Layout design rules. Stick diagram. Latch up. Characteristics of MOS
and CMOS switches. Implementation of logic circuits using MOS and CMOS
UNIT Il ftechnology, multiplexers and memory, MOS transistors, thres hold voltage, MO§ 8
device design equations. MOS models, small-signal AC analysis. CMOS inverters,
propagation delay of inverters, Pseudo NMOS, Dynamic CMOS logic circuits,
power dissip ation.

Program mable logic devices- anti fuse, EPROM and SRAM techniques
Program mable logic cells. Programmable inversion and expander logic
UNIT Iv [Computation of interconnect delay, Techniques for driving large off-chip| g
capacitors, long lines, Computation of interconnect delays in FPGAS
Impleme ntation of PLD, EPROM, EEPROM, static and dynamic RAM in CMOS.

UNIT Il
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IAn overview of the features of advanced FPGAs, IP cores, Soft core processors,
\Various factors determin ing the cost of a VLSI, Comparison of ASICs, FPGAs ,
UNIT V [PDSPs and CBICs . Fault tolerant VLSI architec tures VLSI testing -need for
testin g, manu facturing test princip les, design strategies for test, chip level and
system level test techniques.

Text Books
1. C.Hamacher Z. Vranesic S. Zaky and Manjikian, "Computer Organization and Embedded Systems", 6 fh
Edition, McGraw-Hill, 2012.
2. W. Stallings, "Computer Organization and Architectu re - Designing for Performance”, 8Th Edition, Prentige
Hall of India, 2010.

3. N. H. E. Weste, D.F. Harris, }CMOS VLSI design 6(3/ e), Pearson , 2005.
4. J. Smith, 0 pplication Specific Integrated Circu its, Pearson 61997.

Reference Books
1. B,Parhami, 0 ©@mputer Architectu re, From Microprocessors to Supercomput e r ©xfadd Universi ty Pres,
Reprint 2014.
2. J. L. Hennessy and D. A. Patterson, "Computer Architectu re, A Quantitative Approach¢, 5 th Edition, Morggh
Kaufmann,2012.

3. J .P. Hayes, "Computer Architectu re and Organization”, 3 rd Edition, McGraw-Hill, 1998.
4. M.M.Vai, 0VLSI design 6GRC Press, 2001.

5. Puckn ell & Eshr aghian, dBasic VLSI Design 6RHI, (3/ €), 2003.

6. Uyemura, dntrod uction to VLSI Circu its and Systemsé, Wiley, 200 2.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course Objectives CLO 1 CLO 2 CLO 3
COo1 X X

22EEPE61 MICROELECTRONICS CO2 X X
COo3 X
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|ComputerArd1|tecture and verylarge-scale | ntegraton | L | T
Course Code: 22EEPEG2 3 0
Course Type: PE
Pre-Requisite None

COURSE OBJECTIVE (CO)

This course aims to guide the stude nt to

1. To introduce IC technology and MOS transist or theory.

2. Tointroduce circuit characterization and performance estimat ion.

3. To introduce various aspects of VLSI fabrication design including testing.
COURSE LEARNING OUTCOMES (CLO)

At the end of the course student will be able to:

1. Understand IC technology and MOS transistor theory.

2. Describe the techniques used the design of CMOS logic circuits.

3. Expl ain VLSI fabrication techniques.

UNIT COURSE CONTENTS

HOURS

UNIT I
CMOS.

REVIEW OF MOS TECHNOLOGY: Introd uction to IC technology, MOS
Transist or enhancement mode and depleti on mode operations, fabrication of
NMOS, CMOS and BiCMOS devices. Equivalent circuit for MOSFET and

susceptib ili ty.

MOS TRANSISTOR THEORY: MOS device design equations, MOS tr ansist or,
Evalu ation aspects of MOS transist or, thres hold voltage, MOS tr ansistor

tr ans conducta nce & output conducta nce, figure of merit, determination of
UNIT Il pull -up to pull down ratio for an n-MOS inverter driven by another n-MOS
inverter & by one or more pass transist or, alternat ive forms of pull-up, CMOS
and BiCMOS-inverters. Latch up in CMOS circuitry and BiCMOS Latch up

UNIT Il gates using n-MOS, p-MOS and CMOS, CMOS logic gate design
considerat ions, CMOS logic str uctu res, clocking str ategies.

MOS CIRCUITS AND LOGIC DESIGN: Basic physical design of simp le logic

CIRCUIT CHARACTERIZATION AND PERFORMANCE ESTIMATION:
UNIT IV Resistance estimat ion, capacitance estimat ion, inductance, switching
char acteristics, CMOS gate tr ansist or sizing, and power dissipation.

element for EDL system

VLS| FABRICATION : Crystal growth, wafer preparation, epitaxy, oxidation,
lith ograph y, etching, diffusion, dielectric and poly-silicon film deposition, ion
implantat ion, yield and reliability, metalization. DESIGN EXAMPLE USING
UNIT V CMOS : Incr ementer / decrementer, left/ right shift serial/ parallel register,
comparator for two n-bit number, a two-phase non-overlapping clock
generator with buffered output on both phases, design of an event driven

TEXT BOOKS:
1. Introd uction to Digital Integrated Circu its: Rabaey,Chandrakas an & Nikolic.

2. Princip les of CMOS VLSI Design: Neil H.E. Weste and Kamran Eshra ghian; Pearson.

REFERENCE BOOKS:

1. Introd uction to Digital Circuits: Rabaey Jan M, Prentice-Hall of India Pvt. Ltd, Edition: 24, 2009.
2. VLSI Technology: S.M. Sze; McGraw-Hill. 4. Integrated Circuits: K.R. Botk ar; Khanna

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO4
Objectives
Compu ter COo1 X X
seepesz | Achitecte and | €02 T
y large- co3
Integration
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Biomedtal Engineeing L |T
Carse Code: 22EEPEBS 3 6]
Course Type PE
Pre-Requiste |None
COURSE OBJECTIVE (CO)

This course aims to guide the student to
1. Understand the basic human physiology.
2. Basic knowledge of the applications of measuring, recording and monitoring instruments .
3. The concepts of various medical instruments and supporting systems.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the students will be able to:
1. Learn the basic human physiology.
2. Understand the applications of measuring, recording and monitoring instruments.
3. Understand the concepts of various medical instruments and supporting systems.
UNIT COURSE CONTENTS HOURS

Introduction, generalized medical instrumentation system, components
of instrumentation system, physiological systems of the body,
UNIT I cardiovascular system. Respiratory system, Nervous system generation of 8
bioelectric potentials, Action potential, resting potential, Neuro nal
communication.

The electrode 0 electrolyte interface, Polarization, Ag/ Agcl
Electrodes, Body surface electrodes, Internal Electrodes. Transducers
in general, Pressure Transducers, Temperature transducers, pulse
sensors, Basic recording system, Direct Writing recorder, UV recorders,
Thermal array recorders, Electrostatic recorder, Instrumentation Tape
recorder.

Information content of an image, Modulation transfer function,
Noise 0 equivalent bandwidth, generation of X-rays, X-ray machine,
computed  Tomography, Magnetic Resonance Imaging & Principle,
Image reconstruction techniques, Basic NMR components, Ultrasonic
Imaging systems 0 Types of ultrasound imaging, Applications of
different scan, Bio Telemetry.

Electrocardiogram, Effects of artifacts on ECG recordings, ECG recorder
Principles, EEG & EMG recorders, Phonocardiogram, stethoscope , BP
measuring Instrument- Sphygmomanometer and cardiac catheterization, 8
ul trasonic blood flow meter, Principl e of Photoelectric calorimeter, computerized
patient monitoring system.

UNIT Il

UNIT I11

UNIT IV

Pacemaker systems & Different pacing modes of operation,
Transcutaneous Electrical Nerve stimulation (TENS) 8 Stimul ation modes
UNIT V & application techniques, surgical diathermy, laser applications in
medicine, Hemo Dialysis, Lithot ripsy and introduction to electrical safety.

TEXT BOOKS

1.John. G. Webster, Editor, Medical Instru mentation, Application and Design, John Wiley &
Sons. 1989.

2. Prof. Venkataram. S.K.,Bio-Medical Electronics & Instrument ation, Galgotia
Publications.200 0

REFERENCE BOOKS

1. Khandpur.R.S., Hand book of Bio-Medical Instru ment ation Tate McGraw dHill 1987

2. Dr.Arumugam , Bio-Medical Instrument ation ,Anuradha Agencies,1994 .

3. Cromwell, Bio-Medical Instru ment s and Measurements, Prentice Hall of India, 1990.

4. John. Can.Brown, Introduction to Bio Medical Equipment Technology, Pearson Education
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Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
SUB CODE Course name Course Objectives CLO1 CLO 2 CLO 3
Biomedical Cco1l X X
22EEPEGS Engineering Cco2 X X
COo3 X
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Computer Aided Design and Manufacturing L D C
Course Code: 22EEPE64 2 0 0 2
Course Type: PE Pre-
Requisite None|COURSE
OBJECTIVES (CO)

To introduce the student to the basic tools of computer-aided design (CAD) and computer

aided manu facturing (CAM).

To impart the parametr ic fundam entals to create and manipul ate geometric models using

curves, surfaces and solids.

To understa nd the importance of solid modelling.

To introduce how computer can be applied in mechanical engineering design.

To perform part programming for CNC operation
COURSE LEARNING OUTCOMES (CLO)

After completion ofcourse, students would be able to:

Expl ain lifecycle of a product and the role of computer-aided design (CAD) in pr oduct development.

Create the different wireframe primitives, surface primitives and solid primitives using

parametr ic representati ons.

Apply geometric transformations on the created wireframe, surface and solid models.

Understand concepts of modeling in 2D and 3D.

Understand different CAD Packages and its features. Also, to apply the CNC machine tools

and programming manu factu ri ng proce sses

UNIT COURSE CONTENTS HOURS
UNIT-I Fundamentals of computer graphics: Design process - Computer Aided Design d
Computer graph ics 0 co-ordinate systems- 2D and 3Dtrans formations- homogeneousg
coordinates - graphic primitives (point, line, circle drawing algorith ms)-Clipping- 8

viewing transformation.

UNIT-II Geometri c modeling: Representat ion of curves - Hermite cubic spline curve, Bezier
curve, B-spline curves, Surface Modeling & Surface Entit ies, representation of
Surface, Bezier Surface, B-Spline Surface and Coons Surface. Solid Modeling - Solid 8
Entit ies, Solid Representation, Boundary Representation (B-Rep), Sweeps
Representat ion, Constructive Solid Geometry (CSG).

UNIT- Visual realism: Need for hidden su rface removal, The Depth - Buffer Algorithm
Il Properties that help in reducing efforts, Scan Line coherence algorithm, Span -
Coherence algorithm, Area-Coherence Algorithms, Warnock& Algorithm, Priority| 8
Algorithmsd shad ing & coloring 8 computer animat ion.

UNIT-IV | CAD standards: Standards for computer graph ics- Graphical Kernel System (GKS)
- Open Graphics Library (OpenGL) - Data exchange standa rds - IGES, STEP, ACIS 8
and DXF - comm unicat ion standa rds.

UNIT-V | Computer numerical control machine tools: Numerical control (NC) machine t ools
0 CNC: types, constructional deta ils, special features. -Part programming
fundam entals & manual programming & computer assisted part programming 0 8
Turnin g, Drilling and Milling. Introd uction to Distr ibuted Numerical control (DNC)
Machine s. Int roduction to computer aided process plannin g.

TEXT BOOKS
1. Ibrahim Zeid, CAD / CAMd&Theory and Practice, Tata Mcgraw-Hill, New Delhi, 2010.
2. Radhakr ishnan. P., CAD / CAM / CIM - New age internat ional, 201 2.
3. Chairs Mcmahon and Jimmie Browne, CAD/ CAM, Addision Wesly, New York, 2000.
REFERENCE BOOKS
1. Chandup atla and Belagundu, Introd uction to Finite Element Methods in Eng ineering, Prentice Hall
of India Private Limited, New Delhi, 1997.

2. Newman and Sproull R. F., Princip les of interactive computer graphics, Tata Mcgraw-Hill,
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New Delhi, 1997.

3. Mikell P. Groover, CAD/CAM , Prentice Hall of India Private Limited, New Delhi, 1997.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
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SUB Course name Course CLO1 [ CLO2 |CLO3 | CLO4 | CLOS
CODE Objectives
CO1 X
Computer Aided Co2 X
22EEPEG64 Design and COo3 X X
Manufact uring CO4 X
CO5 X

287




ACGREDITED -

PIEN

Electrical & Electronics, Measurements
and Instrumentation L T P C
Course Code: [RPEEPEGS 3 0 0 3
Course Type: PE

Pre-Requisite None

COURSE OBJECTIVES

1. To acquire fair kn owledge on construction, work ing of measuring instr uments, bridges and
display devices

2. To understand the working of analog meters for power and energy measurements.

3. To learn the operation of different measuring and display devices.

4. To Compreh end the measurement of non- electrical quantities.

5. To understand the working of Instrument transformers and Recorders.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Understand the working of analog meters for power and energy measurements.

2. Learn the operation of different measuring and display devices.

3. Comprehend the measurement of non- electrical quantities.

4. Understand the working of Instr ument transformers and Recorder s.

UNIT COURSE CONTENTS HOURS

UNIT-I General Princip les of measurements, units, dimensions, standa rds and calibration
of meters. Characteristics of Instr uments - qualities and errors of Measurements
and its analysis. Analog Measuring Instr uments: Classification of analog
instruments, operating forces in indic ating instruments, T/ W ratio, pointers and
scales. Working principle, theory, construction and salient features of
electromechanic al indicating / registering instrument viz. PMMC,
Electrodynam ometer, Moving iron, Rectifier type, Induction type for the
measurement of dc and ac voltage, current, power, energy (1-phase induct ion type
wattmet er), power factor (single phase Electrod ynam ometer), Volt ohmmeter or
mul timeter.

UNIT-II Measurement of Resistan ces: Classification of resist ances, measurement of medium
resistance, Measurement of low resistance (Kelvin double bridge, Ammeter -
Voltmeter) and Measurement of high resistance including loss of charge method
and Mega ohm bridge method. 8
AC Bridges: General theory of ac bridge, Measurement of self-induc tance,
Measurement of capacitance, Measurement of mutual inductanc e, Measurement of
frequency, Sources of error in ac bridges and th eir minimi zation.

UNIT-IIl | Cathode Ray Oscilloscope: Principle and working of CRO, Block diagram
presentation of CRO and brief description of various elements of CRO & CRT,
horizontal Deflecting system, Vertical deflecting system, CRO screen, Measurement 8
of voltage, frequency and phase angle using CRO, CRO probes.

UNIT-IV | Wattmeter & Ener gy meters: Princip le of measuring power by using Dyn amometer
and Induction type wattmeter®; Errors and compensation; Low power factor
polyphase wattmet er®; Energy meter 0 difference between wattmet er & energy
meter; Princip le of construction of Ind uction type energymeter; Error compensation 8
and adju stments in energymeter.

Special Type Meters : Construction and working princip le of Frequency meter,
Synchro scope, Power factor meter, Flux meter, Maximum demand meter.

UNIT-V Instr ument Trans formers: Uses of instrument transformers; Theory of CT & PT;
Ratio & phase angle errors; Error& compensations; Testing of CT & PT.
Recorders: Different types of recorders; Construction, working princip le and circuit
diagrams of Strip-chart & X-Y recorders.
TEXT BOOKS
1. Ernest O Doebelin and Dhanesh N Manik,6 Masurements systems Application and design 6 McGraw
Hill publication, 5th edition, 2015.
2. Sawhney A.K, 0A course in Electrical and electronic Measurement and Instrumentation 6 ,
Dhanpat Rai & Sons, New Delhi, 2008
REFERENCE BOOKS
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1. Stout MB, dBasic Electrical Measurementsg, Prenti ce Hall of Ind ia Pvt Ltd., 2007. W
2.

Rajendra Pras ad, OElectrical Measurements & Measuring instrumentsé, Khanna
Publishers,
4th Edition, 2010.

3. Albert D Halfride & William D Cooper, 0 Mdern Electro nic instrumentat ion and measurement
technique s Brentice Hall of India Pvt Ltd., 2007

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)

SUB CODE Course name Course Objectives CLO1 CLO 2 CLO3 | CLO4
co1 X X X X
Electrical & CO2 X
2FEPEGS Electronics, Co3 ”
Measurements and
Instr umentation CO4 X
CO5 X
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Electron Devices and Circuits
Course Code: [2EEPEG6 3
Course Type: PC

Pre-Requisite | None

,_
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o
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COURSE OBJECTIVES

1. To familiarize the studen ts with operating point calculations and work ing of basic ampl ifiers.
2. To familiarize the studen ts with working of different types of feedback amplifiers & oscillators.
3. To familiarize the studen ts with frequency response and design of tuned amplifiers.

4. To familiarize the studen ts with basic working & design of wave shaping circuits.

COURSE LEARNING OUTCOME

At the end of the course, the student will be able to

1. Understand the concept of multistage amplifiers, analysis of multistage ampl ifier and its frequency
response, Darlington pair and bootstrap circuits.

2. Learn thebasics of tuned amplifiers such as sin gle tuned, doub le tuned, stagger tuned & power
ampl ifiers.

3. Study and analyzethe performance of negative as well as positive feedback circuits.

4. Study and analyze the wave shaping circuits and operational ampl ifies.

UNIT CONTENTS HOURS

UNIT-I | BIASING METHODS AND SMALL SIGNAL MODELS (BJT)

DC & AC Load Lines-Operating Point-Q- Point variation-various Biasing Methods-
Small signal equivalent - Calculation of voltage gain, current gain, power gain, input
impedance and output impedance and re model. Small Signal analysis of BJT, 8
Cascade amplifier- Cascode amplifier-Darlington Bootstr ap amplifier- Differential
ampl ifier. Large signal model(BJT). Simulation and implementation of Darlington
Bootstr ap ampl ifier- Dif ferenti al ampl ifier.

UNIT- BIASING METHODS AND SMALL SIGNAL MODELS (JFET, AND MOSFET)

Il Calculation of voltage gain, cu rrent gain, power gain, input impedance and output
impedance and re model. Small Signal analysis of BJT, Cascade amplifier- Cascade 8
ampl ifier-Dar lington Bootstr ap ampl ifier- Dif ferential ampl ifier. Large signal model
(FET) Simul ation and implementation of Dar lington Bootstrap ampl ifier- Dif ferential
ampl ifier by using MOSFET.

UNIT- | FEEDBACK AMPLIFIERS AND OSCILLATORS
Il Concept of feedback- Types of feedback- Analysis of voltage & current feedback
amplifiers, Barkhausen criterion for oscillation & mechanism for start of

oscillation & stabilization of amplitude & Analysis of RC & LC oscillators and 8
crystal oscillator. Simulation and implementat ion of RC & LC oscill ators.

UNIT- LARGE SIGNAL AND TUNED AMPLIFIERS

v Class-A CE amplifier 8 Q point placement 6 Power calculation 6 Maximum
dissipation Hyperbola 6 Transformer coupled Amplifier 8 Class-B push pull
ampl ifier 8 Class-AB operation-8 Direct coupled push pull amplifier 8 Amplifier 8
using complementary symmetry- Heat sink. Single Tuned Amplifiers 6 Double
tuned & synchronously tuned amplifiers. Simu lation and implementation Class-
B push pull ampl ifier

UNIT- PERIPHERAL INTERFACES

Vv
FREQUENCY RESPONSE AND WAVE SHAPING CIIRCUITS 8
Low frequency and High frequency response of BJT and FET amplifier. Nonlinear
wave shaping circuits: Astable - Bistable 8 Monostable Mul tivibrators. Sc hmitt
Trigger - Time Base Generators.

TEXT BOOKS

1. ,Robert I. Boylsted, Louis Nashelsk y,6 Electronic Devices and circuit Theory pPearson, 1997.
2. G K Mithal, oElectronic Devices & Circu its6, Khanna Publishers, 1993.

REFERENCE BOOKS

1. David A Bell, 6Electro nic Devices and Circu itsé, Prentice Hall of Ind ia, 1998.
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2. JacobMillman, Christos C Halkias, 0Electron Devices and Circuitsg, Tata McGraw Hill,

Edition 1991
3. Donald L Schilling, Charles Belove, ¢Electr onic Circuitsé, 3rd edition, 1989
iRaip les of Electronic Circu its 6,Galgottia pub lishers

4. Stanley G. Burns , Paul R,Bond, 0

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
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SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X X
2FEPEG66 | Electron Devices and CO2 X
Circuits CO03 X
CO4 X

291




Discrete Transforms and Signal Processing
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Course Code:

2EEPEG/

Course Type:

PC

Pre-Requisite

NONE

COURSE OBJECTIVES
1. To acquire in depth knowledge in analyzing discrete time signals and systems in the time
and frequency domain and also in desi gning filters.
2. To develop student s' understanding about discrete Fourier transform and its properties.
3. To design IIR filters using analog to digital transformation.
4. To design FIR filters using windows technique. Also, to underst and digital signal
processors and their program ming.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Classify signals and systems and th eir math ematical representati on.

2. Learn discrete Fourier transform and its pr operties.

3. Design IR filters using analog to digital transformation.

4. Design FIR filters using wind ows technique. Also, to understand digital signal processors
and their program ming.

UNIT COURSE CONTENTS HOURS

UNIT-| Discrete Time Signals and Systems

Classifcaion of sydems: Coninuousdisaete, linea, causal, stabiity, dynamic,
recursive, timevariance classification of signals:continuousand disaete, energy 8
and power; mathematical representation of signals;spedral density; sampling
techniques, gantization, quantizaion error, Nyquist rate, aliasing dfect.

UNIT-Il | DFT

Overview of discrete signals,sampling theaem, DFT- Properties of DFT-time
shifting, frequency shifting, interpolation, etc., twiddle factor, linea convolution,
circulation convoluion-graphical method, matrix methodand Application

ILIJIN'T' DISCRETE FOURIER TRANSFORM & COMPUTATION
Discrete Fourier Transform- properties, magniude and phase representation -
Compuation of DFT using FFT agorithm i DIT &DIF usingradix 2 FFT i
Butterfly structure. , Redlizaion of structures for disaete time sydgems i Direct

form-l & |1, Cascade, Parallel forms, Laddyr structureand L attice structure.

UNIT-IV 1 bESIGN OF FIR DIGITAL FILTERS

FIR & IIR filter redizaioni Pardlel & cascade forms.FIR design: Windowing
Tedhniquesi Neal and choice of windowd Linear phasecharaderistics. Fixed| g
pointarithmetic 1 effect of quantization of theinputdatadueto Finite word length.
Product roundoff i need for scdingi Zero input limit cycle ocillations- Limit
cycle o<illations dueo overflow of adders.

UNIT-V | DESIGN OF IIR DIGITAL FILTER

Analog filter designi Butterworth and Chebyshev appraximations; IR Filters,
digital design usingimpulse invaiant and bilinear transfamation Warping, pre
warping.

TEXT BOOKS
1. John. G. Proakis, Dimitris .G. Manol akis, dDigital Signal Processing: Princip les, Algorithms
& Application s @rentice Hall of India, New Delhi, 2014
2. Oppenheim, A.V.and Schaffer, R.W., dDiscrete Time Signal Processing pPrentice Hall of Ind ia,
New Delhi, 2007
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REFERENCE BOOKS
3. Emmanuel C. Ifeachor, Barrie W.Jervis, dDigital Signal Processing , A Practical
approach g,

Pearson Education India Series, New Delhi, 2004
4. Sanjit K.Mitra, dDigital Signal Processing, A Computer based Approach 6 Tata McGrawHill
Publishing Company Limited, New Delhi, 2010
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5. Lonnie C.Ludeman, 0 Fndamental of Digital Signal Processing gJohn Wiley & Sons, New Jersey,

2003.
6. Venkata ramani .B.,Bhaskar.M. 0 dbtal Signal Processors, Architectu re, Program ming and
Application 6 Tata McGrawHill, New Delhi,2 003

7. Johny R. Jhonson, dntr oduction to Digital Signal Processin géPHI, 2006
8. Robert X. Gao and Rugiang Yan, Wavelets: Theory and Applications for Manu facturing, Springer,
2010.
Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
Cco1 X
Discrete Tran sform co2 X
2FEPE67 and Signal co3 -
Processing
Cco4 X

293




.
Fo
7

{

Renewable Energy Sources L T P | C

Course Code: R3EEPEGS 3 0

o
w

Course Type: |PC

Pre-Requisite | NONE

COURSE OBJE CTIVES

1.To create awareness about sources of e nergy and able to estimate how long the available conventional
fuel reserves will last.

2.To learn the fundamental concepts about solar energy systems and devices.

3.To design wind turbine blades and kn ow about applications of wind energy for water pumping and
electricity generation.

4. Tounderstand the working of OTEC system and different possible ways of extracting energy from
ocean, kn ow about Biomass energy, mini -micro hydro systems and geoth ermal energy system.

COURSE LEARNING OUTCOMES (CLO)

At the end of the cour se, the student wi |l be able to

1. Analyzethe energy scenario of the world and nation.

2. Carry out a comparative analysis of different types of coal, including their treatment,
liquefaction and gasification.

3. Compare theliquid and gaseous fue Is sourc ed from petroleum including their characterization.

4. Analyzethe potential of alternate energy sources and th eir scope and limitations.

UNIT COURSE CONTENTS HOURS

UNIT-I Introduction to Energy Sour ces: World energy futur es, Conventional energy sources,
Nonconventional energy sources, Prospects of Renewable energy sources.
Environmental Aspects of Electric Energy Generation: Introduction Thermal
pollution, Atmospheric pollution, Effects of Hydroelectric projects, Nuclear power 8
generation and environment, Green House Gas Effects, Global Environmental
awareness, Energy options for Indian Economy.

UNIT-II Solar Energy: Introduction to solar radiation and its measure ment, Introduction to Solar
energy Collectors and Storage, Solar th ermal electric conversion, Thermal electric
conversion systems, Solar electric power generation, Solar photo-voltaic, Solar Cell 8
principle, Semiconductor junctions, Conversion efficiency and power output, Basic
photovoltaic system for power generation.

UNIT-IIl | Wind Energy and Wind Energy Conversion: Introduction to wind energy conversion,
the nature of the wind, Power in the wind, Wind data and energy estimation, Site
Selection considerations, basic Components of a Wind energy conversion system, 8
Classification of WEC Systems, Schemes for electric generation using synchronous
generator and induction generator, wind energy storage.

UNIT-IV | BIOMASS ENERGY
Biomass conversion technologies bio mass generation, classification of Bio Gas Plants
mat erial used in Bio Gas Plants., Selection of site & applications.
MHD & Hydrogen Energy: Basic Principle MHD SYSTEM, advantages, Power OUTPUT of 8
MHD Generation, future Prospects. Principle and classification of fuel cell energy,
hyd rogen as alternative fuel for Ge neration of Electrical Energy & applications.
Fuel Cell: Fuel Cell, Management of Fuel, Thermonic power generation.

UNIT-V HYDRO POWER AND OTHER RENEWABLE ENERGY SOURCES
Hydropower: Introduction, Capacity and Potential, Small hydro, Environmental and
social impacts. Tidal Energy: Introduction, Capacity and Potential, Principle of Tidal
Power, Components of Tidal Power Plant, Classification of Tidal Power Plants. Ocean 8
Thermal Energy: Introduction, Ocean Thermal Energy Conversion (OTEC), Principle of
OTEC system, Methods of OTEC power generation. Geothermal Energy: Introduction,
Capacity and Potential, Resources of geoth ermal energy.

TEXT BOOKS

1. Sukhatme. S.P., Solar Energy, Tata McGraw Hill Publishing Company Ltd., New Delhi, 1997.

2. B. H. Khan, Non-Conventional Energy Resources,, The McGr aw Hill

3. Twidell, J.W. & We ir, A. Renewable Energy Sources, EFN Spon Ltd., UK, 2006.

4. S. P. Sukhatme and J.K. Nayak, Solar Energy & Principles of Thermal Collection and Storage,
Tata McGraw-Hill, New Delhi.

5. Garg, Prakash, Solar Energy, Fundamentals and Applications, Tata McGraw Hill.
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REFERENCE BOOKS
1. G.D. R ai, Non-Conventional Energy Sources, Khanna Publications, New Delhi, 2011.
2. Godfrey Boyle , emeRable Energy, Power fora Sustainable Futur e 6 , rd@xifeosity Press, U.K., 1996.
3. Khandelwal, K.C., Mahdi, S.S., Biogas Technology 0 A Practical Handbook, Tata McGr aw- Hill, 1986.
4. Tiwari. G.N., Solar Energy 6 0 Fndamentals Design, Modeling & Applications 6Narosa Publishing House,
New Delhi, 2002.
5. Freris . L Wind Energy Conversion Systems OPrentice Hall, UK, 1990.
6. Frank Krieth& J ohn F Kreider ,Principles of Solar Energy, John Wiley, New York

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
co1 X
Renewable CO2 X
23EEPEGS Energy Sourc es COo3 X
CoO4 X
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Modern Control Systems P C
Course Code: 23EEPEG9 3 0 0 3
Course Type: PC

Pre-Requisite NONE

—
_|

COURSE OBJECTIVES

1.Toimpart knowledge about developing state space models from differenti al/ trans fer function
based descriptions of linear systems.

2.Tointroduce difference equation description of discrete time LTI systems and analyzing their stability.

3.To introduce the typical nonlinear systems and to analyze the stability of su ch syste ms.

4.To introduce the preliminary understand ing about the advanced control methodologies used to handle
systems with uncertainty.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1.Develop different state space representat ions for linear time invariant systems.

2.Write descriptions for discrete time systems and analyse the stability of such systems.

3.Understand and justify the peculiar behaviours shown by nonlinear systems.

4.Analyse the stability of nonlinear systems using phase plane, describing function and Lyapunov method.

UNIT COURSE CONTENTS HOSUR

UNIT | State Variable Analysis and Design: Introd uction, concept of state, state variable and
-1 state model, state space representat ion of systems, block diagram for state equation,
Trans fer function decomposition, direct, parallel and cascade decomposition, 8
solution of state equations, concept of control lability and observe ability, controller
design using pole placement by state feedback, control ler design using state
observer.

UNIT | Sampled Data Control: Introd uction, digital control systems, quantization concept,
-1l data acquisition, conversion and distribution system, z-transform, Important

properties, inverse z transform, difference equation and solution using z-transform, 8
Impu Ise sampling and data hold, reconstruction of original signals from the sampled
version.

UNIT | Analysis of Discrete Time Systems : Pul se transfer function for open loop and closed
-1 loop systems, mapping between z-plane and s -plane, stability analysis using Jury® 8
test, bilinear transformation and Sc hur-Cohn criteria, state space repres entation of
discrete time systems and solution of discrete time state equations.

UNIT | Analysis of Nonlinear Systems : Introduct ion : Behaviour of Non linear Systems,
-V Investigation of nonlinear systems. Common Physical Non Linearities: Saturation,
Friction, Backlash, Relay, Mul tivariable Nonlinearity. The Phase Plane Method: Basic
Concepts, Singular Points: Nodal Point, Saddle Point, Focus Point, Centre or Vortex
Point, Stability of Non Linear Systems: Limit Cycles, Construction of Phase.
Trajectories: Construction by Analytical Method, Construction by Graphical
Methods. The Describing Function Method: Basic Concepts: Derivation of Describing
Functions: Dead zone and Saturation, Relay with Dead zone and Hysteresis,
Backlash. Stability Analysis by Describing Function Method: Relay with Dead Zone,
Relay with Hyster esis, Stability Analysis by Gain phase Plots. Jump Resonance.
Liapunov® Stability Analysis: Introd uction, Liapunov& Stability Criterion: Basic
Stability Theorems, Liapunov Functions, Instab ility. Direct Method of Liapunov &
the Linear System: Methods of constructing Liapunov functions for Non linear
Systems.

UNIT [ Neuro-Fuzzy Modelling and Control of Systems

-V Fuzzy Models- Mamdani and Takagi Sugeno Models- Constr uction of fuzzy models. Neural
networks, Adaptive networks, supervised learnin g, Adaptive neuro-fuzzy inference systems, 8
ANFIS architectu re - ANFIS as a un iversal ap proximator - Simu lation examples.

TEXT BOOKS

1. Discrete time Control Systems by K. Ogata, Prentice Hall Internat ional.
2. Control System Engineering by I.J. Nagrath and M. Gopal, Wiley Eastern.
3. Digital Control Systems by B.C. Kuo, Oxford University Press.
REFERENCE BOOKS

1.Digital control and state variable methods by M. Gopal, Tata McGraw Hill.

2.Applied Nonlinear Control by J.J.E. Slotine & W. Li, Prentice Hall, Englewood Cliffs, New
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Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)

SUB CODE Course name Course CLO1 CLO 2 CLO 3 CLO 4
Objectives
COo1 X
Modern Control Ccoz2 X
23EEPEG69 System Co3 ”
CoO4 X
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Professional English

Course Code: R3AEC101/2 3AEC201 2
Course Type: |AEC
Pre-Requisi te | None

COURSE OBJECTIVES

1. To prepare the studentsfor their career which will require themto listento, read, speak, and write in Engli sh bath for their
professional aswell asinterpersonal communication

2. To empower the students to improve both ahili tiesto communicateand their linguistic competenceand boost their
confidence.

3. To enable the studentsto properly comnunicateand expressthemselvesin writing.

4. To enable studentsto identify the commaon mistakesmade by most learners of English and not make those errors both in
their writing and speaking.

5. To study, understand and implement each unit according to National Education Policy 2020 and Bloomds Taxonony.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to
The syllabus hasbeen prepared in alignment with National Education Policy (NEP).After competion of course, studentswoulgl

be able to:

Recall and identify English vocabuary words and grammatical structures.

Analyse the structure and organization of written texts, identifying the introduction, body, and conclusion.
Examine how the use of specific language techniquesimpactsthe effectivenessof communication.
Assess and critique public speechesand presentations basedon clarity, coherence, and persuasiveness.
Evaluateone'sown language skills and identify areas for improvement.

akrwbdE

UNIT COURSECONTENTS HOURS

UNIT-I Introduction to Communication
ATheimportanceof commurication through English at the presant time; the process of
commurication and factors thatinfluencecommurication: sender, receiver, channel, code,
topic, message, context, feedback, tnoised filters and barriers;
AVerbal and non-verbal communication
AListening Skill s: Importanceand typesof Listening 6
Aldentifying and rectifying comman errors. Subject-verb agreement, Concord, Typesof
Sentences (Statenents, interrogative, exclamatory and imperative, wh- questons, quesion-
tags)

Useof modals
AVocabuary Buil ding, word coll ocation
UNIT-1I | Workplace Communication
ACommurication challengesin culturally diverse workforce; Ethicsin Commurication
ABias-freecommurication
AEffective BusinessPresentations: Importancein workplacecommurication; Planning,
Prepering, Organizing, Rehearsing, and Delivering Oral presentations, Handling Questons;
Power Point Presentation
UNIT-HI | Writing at Work
ABusinesdletters
Awriting notices, circulars, emails. 6
Awriting reports and precis writing
Awriting CVs (for Techrical Positions and Internships)
UNIT-IV | Soft Skill g/Life Skills
ABody Language
AConnected Speech (Intonation in Everyday Speaking and Conversation) 6
ATypesof interviews, Planning and preparing for a Jab Interview; Stagesof an Interview;
Mastering the art of giving interviews.

TEXT BOOKS
1. English Grammarin Use.Raymond Murphy. Cambridge UP.4th Edition.
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4. Soft Skill s; Key to Successin Workplaceand Life by Meenakshi Ramanand Shalini Upadhyay. Cengage Learning. 2018
Edition.

2. BusinessCommurication by Carol M Lehman, Debbie D Dufrene and Mala Sinha.
Cengage Learning. 2nd Edition.

3. A Textbodk of English Phoneticsfor Indian Students by T. Balasibramanian[MACMILLAN]

REFERENCE BOOKS
1. Techrical Commurication, Principle and Practiceby Meenakshi Raman& Sangeeta Sharma, Oxford University Press
2. Commurication skill by Sanjay Kumar & Puspa Lata, Oxford University Press 2nd Edition.

3. BusinessCommurication Today by Courtland L Boveeand Thill, Peason

M annina M atriv af Canireas Ohioctiveace(CO) and Calirenl sarnina Ohiteamaec(C] O)

SEM SUB CODE Course Course | CLO | CLO [CLO | CLO | CLO5
name Objectives 1 2 3 4
CO1 X
Prof . | CO2 X X
Il | 23AEC10123AEC201 r%fslsi'soh”a CO3 X
CO4 X
CO5 X
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Course Code: RP3AEC151/2 3AEC251 0
Course Type: |[AEC
Pre-Requisi te | None

COURSE OBJECTIVES
1. To prepare the studentsfor their career which will require themto listento, read, speak, and write in English both

for their professional aswell asinterpersonal communication
2. To empowerthe studentsto improwe both abili tiesto communicateand their linguistic competenceand boost
their confidence.
3. To enable the studentsto properly communicateand expressthemselvesin writing.
4. To enable studentsto identify the common mistakesmade by most learners of English and not make thaose errors
5. bothin their writing and speaking.
6. To study, understand and implement each unit according to National Education Policy 2020 and Bloomds Taxonory.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
The syllabus hasbeen prepared in alignment with National Education Policy (NEP).After compgetion of course, students would

be able to:
1. Summerize conversations, demorstrating understanding of the content.
2. Apply communication strategiesto maintain conversations and expressideas clearly.
3. Critique and assessvarious spokeninteractionsto identify strengths and areas for improvement in commurication.
4. Create engaging dialoguesor role-playsthat demonstratereal-life communicative scerarios
5. Develop and present persuasivearguments or opinionson varioustopicsin English.

UNIT COURSECONTENTS HOURS

UNIT-I Unit-I

AL istening and Speaking

AAccent in speech

ALonger Discourse (dialogues,songs, contextual speech etc)
ARole-play 2
APracticing sounds of English
AExtempore

APresentations

UNIT-Il | Unit-lI
ARealing comprehension practice: Techrical text
AGeneral text

UNIT-III | Unit-111
AGuided compasition
AFree-writing

TEXT BOOKS

1. English Grammarin Use.Raymond Murphy. Cambridge UP 4th Edition.

2. BusinessCommurication by Carol M Lehman, Debbie D Dufrene and Mala Sinha. Cengage Learning. 2nd Edition.

3. A Textbook of English Phoneticsfor Indian Studentsby T. Balasibramanian[ MA CMILLAN]

4. Soft Skill s: Key to Successin Workplaceand Life by Meenakshi Ramanand Shalini Upadhyay. Cengage Learning. 2018
Edition.

REFERENCE BOOKS
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1. Technical Communication, Principle and Practice by Meenakshi Raman & Sangeeta Sharma, Oxford
University Press

2. Commurication skill by Sanjay Kumar & Puspa Lata, Oxford University Press 2nd Edition.

3. BusinessCommurication Today by Courtland L Boveeand Thill, Peason

Mapping Matrix of Course Objectives(CO) and Cour se L earning Outcomes(CL O)

+ W
o

SEM SUB CODE Course Course CLO | CLO | CLO | CLO | CLO5
name Objectives 1 2 3 4
co1 X
CcO2 X X
Professional CO3 X
I/ 23AEC151/23AEC251 English Lab coa X
CO5 X
CO6 X
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GERMAN LANGUAGE PHASE - | L T P
Course Code: PP3AEC103 2 0 0
Course Type: AEC
Pre-Requisite None

COURSE OBJECTIVES

To develop oral and written skills of understand ing, expressing and exchanging Information/ interactin g.
To develops the ability to construct sentences and frame questions.

To provide German language as a competit ive edge in career choices.

To kn ow the culture of the countr ies where the German language is spoken.

This may be useful in the field of employment opportunit ies as well as helping them to develop projects
on browsing German websites

aprONPRE

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1. Read and write short, simple texts.

2. Have Fluency in reading and writing.

3. Understand a dialogue between two native speakers and to take part in short, simp le conversations
using the skills acquired.

4. Know the culture of the countr ies where the German language is spoken.

5. Developing pronunci ation so that they can read the text and e-mail during their employment,
inst_ructling them to write their own CV and developing a fundamental conversation with any German
national.

UNIT COURSE CONTENTS HOURS

UNIT-I INTRODUCTION 8
GriiBe, Wortschatz

UNIT-II THEMEN
Das Alphabet, die Aussprache, die Zahlen, Land und Stadt beschreib ung, 8
Berufe, rede tber Din ge, die Zeit, Mahlzeiten und Getr anke

UNIT-IIl | GRAMMATIK
Plural, Artikel, Possessive Artikel, Adjektive, Sich vorstel len, Verben (regul ar, 8

unre gelmaf ig, Pronomen), Nominativ Pronomen, Prépositionen
UNIT-IV | WORTSCHATZ

emanden vorstel len, Nationalitaten, Lander, Zahlen, Uber die Wochentage 8
spreche n, Die Monate des Jahres, Die Berufe, Die Farben, Die Gegensétze, Die
Satze mit der Zeit

UNIT-V MUNDLICHER AUSDRUCK

Mu ndliche und Hdorakt ivit aten

TEXT BOOK
1. Tangram aktuell 1 (Lektion 1-4 Kursbuch + Arbeitsbuch, Lektion 5-8 Kursbuch + Arbeitsbu ch, Ubungsheff)

REFERENCE BOOKS

1. Wolfgang Hieber: Lernziel Deutsc h, Teil 1. Max Hueber Verlag

2. Korbinian Braun, u.a.: Deutsch als FremdsprachelA, Grundku rs. Ernst Klett Stutt gart
3. Rolf Briseke: Starten Wirl A1. Minchen: Hueb er Verlag

Evaluation:

The evalu ation of studen ts performance in this course will consist of internal tests, class participation

and external end-semester examinat ion in accordance with the rules and regulations of the Universit y.
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Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM | SUB CODE Course name Course CLO 1 CLO CLO CLO CLO5
Objectives 2 3 4
Co1 X
GERMAN CO2 X X
I 23AEC103 LANGUAGE COs3 X
PHASE - | co4 X
CO5 X
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FRENCH LANGUAGE PHASE 0 | L T P

Course Code: 4 3AEC104 2 0 0

Course Type: AEC

Pre-Requisite None

COURSE OBJECTIVES

1.

2.
3.
4.

To develop oral and written skills of understanding, expressing and exchanging Information/

interacting.

To develops the ability to const ru ct sentence s and frame questions.
To provide French language as a compet itive edge in career choices.
To know th e cultur e of the countries where the French language is spoken .

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1. Read and write short, simple texts.
2. HaveFluency in reading and writing.
3. Understand a dialogue between two native speakers and to take part in short, simple conversations
using th e skills acquired.
4. Know the culture of the countries where the French language is spoken .
UNIT COURSE CONTENTS HOURS
UNIT-I INTRODUCTION 8
Les Salutations, Vocabulaire
UNIT-II SUJETS
L@Alphabet, Le Prounciation, Les Nombres, Décrire votre pays, ville, Les Professions, 8
Parler de choses,Ldleure, Les Repas et les boissons
UNIT-IIl | GRAMM AIRE
Le Nom et le pluriel des noms, Les Articles, Les Adjectifs Possessifs, Les Adjectifs 8
Qualificatifs, Se présenter, Les Verbes (Regular, irregular, pronominaux), Les Pronoms
Sujet, Les Prépositions, Lanterrogation
UNIT-IV | LEXIQUE
Présenter quelqg@n, Les nationalités, Les Pays, Les Nombres, Parler des jours de la
. - o ; X 8
semaine, Les mois de I@nnée, Les Professions, Les Couleurs, Les Contraires, Les phrase
avec ltheure
UNIT-V L 0 XXPRESSION D&ORALE 8
Les activites d drale et ecouter
TEXT BOOK

1. Version Originale 8 1 Livre de | éeve: Monique Denyer, Agustin Garmendia, Marie-Laure Lions
Olivieri, Editions Maisons des Langues, Paris

REFERENCE BOOKS

1. Nathan verbs conjugasion , Le Robert Nathan, Paperback

2. Larrouse French to English Dictionary, Larr ouse, Paperb ack
3. Le Nouveau Sans Frontiers, Vol. 1, P. Dominique, J. Girardet et al, Cle International, Paris.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM | SUB CODE Course name Course CLO 1 CLO 2 CLO 3 | CLO
Objectives 4
FRENCH gg; X - -
23AEC104 LANGUAGE
' PHASE & | cos3 X
CO4 X
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GERMAN LANGUAGE PHASE - I L T P | C
Course Code: P3AEC203 2 0 0 2
Course Type: |[AEC

Pre-Requisite | 23AEC103

COURSE OBJECTIVES

1. Students will demonstrate their ability to recognize, identify, extract and/o r differenti ate key
information conveyed in spoken announcements, instruction s, and in interactions between native
speakers on famili ar topics.

2. Students will demonstrate effective speaking and listening skillsin German on informal and some
formal topics related to personal, professional, academic, and leisure activities

3. To develop awareness of the nat ure of language and language learning

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. After completion of this student wil | be able to read and write short, simp le texts.

2. After completion of this student will have Fluency inread ing and writing.

3. After completion of this student will able to use language creatively and spontaneously.
4. Students will get awareness of cros s-cultural and intercultural difference.

UNIT COURSE CONTENTS HOURS

UNIT-I THEMEN
Einkau fen, Tagesablauf, Lebenslauf, Nach dem Weg fragen, 8
Wegbeschreib ungen, Der Korper, Ereignisse der Vergangenheit erzéhlen
UNIT-II | GRAMMATIK

Trennbare und untren nbare Verben, Dativ , Modalverben, Prateritum 8
von sein, haben, Perfekt
UNIT- WORTSCHATZ

1 Kleidung, Haushalts waren, Sachen zum Essen und Trinken, 8
Verkehrsmitte |, Namen von Orten und Sehensw trdigkeite n, Information
Uber Deutschl and, Ordinalzahlen

UNIT-IV | KOMPOSITION

Themen zum schreiben wie Deutschland und Delhi, was haben Sie am 8
wochenende gemacht, Traummann/ Traumfrau

UNIT-V | Mindlicher Ausdruck
Sprech en uber die Stadt, Das Haus, Meine Famile

TEXT BOOK
1. Tangram aktuell 1 (Lektion 1-4 Kursbuch + Arbeit sbuch, Lektion 5-8 Kursbuch + Arbeitsbuch,

Ubungshe ft)
REFERENCE BOOKS
1. Wolfgang Hieber: Lernziel Deutsch, Teil 1. Max Hu eber Verlag
2. Korbinian Braun, u.a.: Deutsch als Fremdspr ache IA, Grundku rs. Ernst Klett Stutt gart
3. Rolf Briiseke: Starten Wirl A1. Ml nchen: Hueber Verlag
Other Resources:

http s:/ / www .nt hul een.com/ teach.html

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)
SEM SUB Course name Course CLO 1 CLO2 [CLO3 | CLO4
CODE Objectives
GERMAN Co1 X
Il 23AEC203 LANGUAGE CO2 X
PHASE - I COos3 X X
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FRENCH LANGUAGE PHASE 0 Il L T P | C
Course Code: P3AEC204 2 0 0 2
Course Type: | AEC
Pre-Requisite | 23AE C104

COURSE OBJECTIVES

1. To Demonstrate an elem entary kn owledge of French sentence structu re thr ough speaking and writing

2. To develop the language proficiency required to communicate effectively in French

3. Toform a sound base of the skills, language and attitudes required for progression to work or furth er

stud y, either in French or another subject area.
4. To develop awareness of the nat ure of language and language learning
COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. After completion of this student will be able to read and write short, simp le texts.
2. After completion of this student will have Fluency inread ing and writing.
3. After completion of this student will able to use language creatively and spontaneously.
4

After completion of this student will ableto know the culture of the countries where the French

language is spoken.

UNIT COURSE CONTENTS HOURS

UNIT-I SUJETS
La France, Le Fromage, le vin, Les saisons, Les recettes, Indiquer un 8
chemin, Demander la direction, Donner des indic ations, Le corps, Les
elements du passé, Raconteur une journée

UNIT-II | GRAMMAIRE
La negation, L itnperatif ,Le passé recent,Le futur e, Le passé 8
compose, L ilnparfait, Les nombres ordinaux

UNIT- LEXIQUE

Il Les vétements, Les animaux, Parler de prix, Le corps, Vocabul aire de la gare 8
et du train, Le voyage, Les achats Les Prepositions, L iéit err ogation

UNIT- Compoaosition

v les sujets pour l&criture comm e la maison, |&cole 8

UNIT-V | L&xpression ddrale
Les etud iants ecrivent le petit paragraphess sur les sujets en utilli sant les 8
expression et le temps comme ma maison , ma famill e.

TEXT BOOK

1. Version Originale 8 1 Livre de I@&léve: Monique Denyer, Agustin Garm endia, Marie-Laure Lions  Oliviefi,

Editions Maisons des Langues, Paris

REFERENCE BOOKS

1. Nathan verbs conjugasion , Le Robert Natha n, Paperb ack

2. Larrouse French to English Dictionary, Larrouse, Paperback

3. Le Nouveau Sans Frontiers, Vol. 1, P. Dominique, J. Girardet et al, Cle International,

Paris.

5. Alter Ego Part 1

6. Echo Part 1

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM SUB CODE Course name Course CLO 1 CLO 2 CLO 3 CLO 4
Objectives
| FRENCH gg; X .
23AEC204 LANGUAGE PHASE
51 CO3 X
CO4 X
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Environmental Protection, Sustainable development
& Living

CourseCode: [23VAC101/23VAC201 2
CourseType: VAC
Pre-Requisite | None
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COURSE OBJECTIVES
1.To provide a ammprehensive understanding of the relationship betweenhumans and the environment.
2.Aimsto introducestudentsto the different componentsof the environment.
3.To develop the understanding of palution, its causes,and their eff ects
4.To gain the knowledge of climatechange and the contemporary issues

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Demorstrateto safeguard the Earth environment and its resources.
2. Explain sustainable development, its goals, challenges,and global strategies.
3. Analysethe environmental poll ution and sensitize themselvesto adverse health impacts of pall ution.
4, Appraisethe concept of climate change, its science and regoonse measures.

UNIT COURSECONTENTS HOURS
UNIT-I Human and Environment: Introduction to earth environment, Scope and importance.
Comporentsof environment: Lithosphere, Hydrosphere, Biosphere, Atmaosphere. The man-
environment interaction, Population growth and natural reource exploitation, Industrial 4

revolution, and impact on the environment, Global environmental challengesat global,
regional and local level.

UNIT-II Natural Resources, Sustainable Development & Sustainable living: Overview of natural
reurces: Definition of reurce; Classification of natural resources-, renewable, and non-
renewalle. Resources: Foress, wetlands, Statis and challenges.Waterresources. Typesof
water repurces, issiesand challenges;Soil and mineral resources: Important minerals;
Environmental problems due to extraction of minerals,Soil asaresurceand its 4
degradation. Energy resources. renewalde and non-renewable sources of energy.

Introduction to sustainable development: Sustainable Development Goals (SDGs)- targets
and indicators, challenges,and strategiesfor SDGs. Waysto live in sustainable manner-
Conservation of energy, water at home, plantation, wastesegregation, kitchen gardening.
UNIT-lll | Conservation of Biodiversity and Ecosystems: Biodiversity and its distribution:
Biodiversity asa natural reource; Levelsand typesof biodiversity; Biodiversity in India and
the world; Biodiversity hotspots, Major ecosystem types in India and their basic
characterigtics, foress, wetlands, graslands, agriculture, coastal and marine; Ecosystem
services classification and their significance. Threatsto biodiversity and ecosystems. Magjor
conservation pdlicies: in-situ and ex-situ conservation approaches; Mgjor protected areas;
National and International instruments for biodiversity conservation: The role of traditional
knowledge, community-basedconservation. Mgjor International Environmental Agreements:
Convention on Biological Diversity (CBD); Cartagena Protocol on Biosafety, Ramsar
Convention on Wetlands of International Importance, The Wildlife (Protection) Act, 1972,
The Biological Diversity Act, 2002
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UNIT-IV | Environmental Pollution and Health: Understanding of pollutant and poll ution; Typesof
Pollution, Air palution: Sources of air pallution; Primary and secondary pall utants; Criteria
poll utants, Indoor air pallution; Adverse health impacts of air pall utants, National Ambient
Air Quality Standards. Water pollution: Sources of water pollution; River, lake and marine
pollution, groundwater palution; water quality Water quality parametes and standards;
adverse health impacts of water pollution on humanand aguatic lif e. Soil pallution and solid
waste:Soil pallutantsand their sources; Solid and hazardous waste;impact on humen health.
Noise pall ution: Definition of naise; Unit of measurement of noise pall ution; Sources of noise
polution; Noise standards; adverse impacts of noise on human heath. Thermal and
Radioactive pall ution; Sources and impact on humanhealth and ecosystems.
UNIT-V | Climate Change: Impacts, Adaptation and Mitigation: Understanding climate change:
Natural variationsin climate Anthropogenic climatechange from greerhouse gasemissond
past, present and future; Projections of global climate change with special reference to
temperature, rainfall, climate variability and extreme events, Climate tange projections for
the Indian sub-continent. Observed impacts of climate change on ocean and land systems;
Sealevel rise, changesin marine and coastal ecosystems; Impacts on forestsand natural
ecosystems; Impacts on animal species, agriculture, health. the concept of vulnerability,
adaptation and reslience, Synergiesbetween adaptation and mitigation measures,Concept of
carban neutrality, net zero targets, Carbon capture and storage, National climate action plan
and IntendedNationally Determined Contributions (INDCs).
UNIT-VI | Case Studiesand Field Work: The students are expectedto be engagedin one of the
following or similar identifi ed activities.

Field visits to identify local isaies,make observationsincluding datacollection and
prepare a brief report, or Documentation of campts biodiversity or Campus environmental
management activities such assolid wastedisposal.

RECOMM ENDED TEXT BOOKS
1. Masters, G. M., & Ela, W. P. (2008). Introduction to environmental engineering and science Englewojpd
Cliffs, NJ: Prertice Hall.
2. Jackson, A. R., & Jackson, J. M. (2000). Environmental Science: The Natural Environment and Humfn
Impact. Peason Education.
3. Rajagopalan, R. (2011). Environmental Studies: From Crisisto Cure. India: Oxford University Press
4. Environmental Studiesfor UndergraduateCoursesby Erach Bharucha, UGC New Delhi

REFERENCE BOOKS
1. A.K DeEnvironmental Chemistry New age Publisher, 2016.

2. fEcology & Environment B D Sharma, Rastayi Publications, 20009.
3. www.ipcc.org; https://www.ipcc.ch/report/sixth-assessment-report-cycle/.
4. Central Pollution Control Board Web page for various pall ution standards. https://cpcb.nic.in/ standards

M apping Matrix of Course Objectives(CO) and Course L earning Outcomes(CLO

SEM SUBCODE Course name Course CLO | CLO | CLO | CLO
Objectives 1 2 3 4
Environmental Co1 X
I/ Protection & CO2 X X
23VAC101/23VAC 201 Sustainable o3 "
development CO4 X
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INDI AN CONSTITUTION & POLITY

Course Code: P23VACI102/23/AC202 2

-
ol

Course Type: VAC

Pre-Requiste None

COURSE OBJECTIVES

To acquaint the students with legacies of constitutional development in India and help them to understand the most
diversified legal document of India and phil osgphy behind it.

To make students understand the detailedanalysis and importance of Fundamental Rights, their relationship with
Directive Principlesand the significanceof Fundamental Duties.

To acquaint the students with the way social, palitical and economic justice could be realized.

To acquaint the students with the basic postulatesof congitutional framework regarding the organization, powers and
functions of the various organs of the State.

To channelize studentsbthinking towards basicunderstanding of the legal concepts and its implications for engineers.

To acquaint studentswith latestintellectual property rights, relating to patent & copyright and innovation environment
with relaked regulatory framework.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to

1.

Identify and explore basicconcepsin the Constitution and understand their applicability & scope and the importance

of the role of judiciary in ensuring checks an balances

Differentiate dif ferent aspects of Indian Legal Systemand its relaied bodies

To appreciatethe critical Interface betweenfundamental Rights and directive principlesof statepalicy and apply the
rationaleto emerging issuesand challenges.

Know abou the enforcement remediesavailable under the Constitution of India

To apply Intellectual Property Law principlesto real prokdems and analyse the social impact of Intellectual Property Law
and Policy

To apply the very dynamics of IP Lawto the individuals,MNC& and other possble stakeholders.

UNIT COURSECONTENTS HOU
RS

UNIT-I Meaning of the Congtitution, Constitutional Law and Constitutionalism, Historical
Background of the Constituent Assembly, Government of India Act of 1935 and
Indian Independence Act of 1947, Enforcement of the Constitution, Indian
Constitution and its Salent Featires, The Preamble of the Constitution, Federal 5
Nature of the Constitution, Paliamentary System

UNIT-1I | Fundamental Rights: Right to Equality (Articles 14 to 18), Right to Freedom (Articles
19 to 22), Right against Exploitation (Articles 23 to 24), Right to Freedom of Religion
(Articles 25 to 28), Cultural and Educational Rights (Articles 29 to 30), Directive
Principlesof StatePolicy (Article 36-51), Fundamental Duties(Article 51 A)

UNIT- Powers and Functions of the President and the Prime Minister (Articles 52-62, 74-78),
i Powers of Indian Paliament: Functions of Rajya Sabha, Functions of Lok Satha ,
Centre-State Relations (Article 245-293) (Briefly refer Disaster Management Act
2006),Judiciary 1 Supreme Court: Appantment of Judges, Judicial Review, Writ 5
jurisdiction (Article 32, 124,126) Functions of High Court and Subordinate Courts
(Article 217, 224, 226, 233), Amendment of the Constitution: Powers and Procedure
(Article 368

UNIT-IV | Regulation to Information- Introduction, Right to Information Act, 2005 Information
Technology Act, 2000 Intellecud Property Laws:. Introduction, Legd Aspeds of
Patents, Filing of Patert Applications, Rights from Patents, Infringememof Patents 5
Copyright and its Ownership, Infringememnof Copyright, Civil Remedes for
Infringemern.
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M apping Matrix of Course Objectives(CO) and Course L earning Outcomes(CLO)

SEM SUBCODE Course name Course |CLO [CLO | CLO |CLO | CLO5 | CLO®6
Objectives| 1 2 3 4
CO1 X X X
INDIAN ggg X X i
Il | 23VAC10223VAC202 | CONSTITUTION
& POLITY co4 X X
CO5 X
CO6 X
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Spa'ts,Yoga &Fitness L T P [C
Course Code: 23VAC 13 1 0 2 2
Course Type: VAC
Pre-Requiste None
COURSE OBJECTIVES
1. Toknow about the physical body
2. Todiscussabou improve range of mation, mohili ty and coordination in body
3. Touncerstand the waysto improve strength, balanceand flexibili ty.
4. To graspthe significanceof yoga and sportsin fitness
5. To construct environment for individual and community health.
COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Explaintherole of yogaand fitnessin life.
2. Apply the rulesof healthy and fit life
3. Analysethe ways and methods of yoga and sports
4. Recomnend the practicesof Asanasand different sports
5. Integratethe concept of yogaand sportsin all round development of students and beings.
UNIT COURSECONTENTS HOURS
UNIT-I Hedlth and Wellness: Meaning Definition and Importance of Health and Wellness,
Dimensions of Health and Wellness, Role of Exercisein maintaining Health and
Wellness, Stress and Its management through Exercise, Nutrition for Health and
Wellness. Practical-Exercise for Health and Wellness: Warming 1 Up, Stretding 6
Exercises, Strengthening Exercises, Cardiovasallar Exercises, Flexibility and Agili ty
Exercises, Limbering Down, Relaxation Techniques(IRT, QRT, DRT etc)
UNIT-Il | Yoga and Fitness. Importance of Yoga and Fitness, Types and Principles of Asanas,
Fitness Comporents, Specific Exercises for Strength,Flexibility, SpeedAdgility &
Coordnative Abilities, Yoga, Fitness and Peasonality, General Specific Warm up, 6
Aerobics/ ZumbaDance, Asanas,Recreation for Fitness, Report preparation, Recordsand
PPT
UNIT- Sports and Psychology: Definition of Sports Psychology, Adoescace-Problemsrelated
1l with Adolescencei.e.physical prodems, PeergroupRelationship, Career Selecton,Drug 6
Abuse, Psychalogical and Emotion problems, Importanceof Sports Psychology
UNIT-IV | Sportsand Recreation: Meaning Definition and Concept of Sports Fitnessand Recreation,
ObjectivesCharacteristics and principlesof Sports Fithessand Recreation,
Importance, Purpose, Benefits of Fitnessand Recreation, Typesof Recreation, Recreation
through Sportsand Games,Useof Leisure Time Activitiesand their educational values, 6
Traditional, Folk and Indigenous Games, ThreeDays outdoor camp and Hiking, Cycling,
tie up with District/StateAssociations, Visits to Recreational Clubs
TEXT BOOKS:
1. Foundationsof Physical Education, ChalesA. Bucher
2. Foundationsof Physical Eduction, M.L.Kamlesh
3. History and Principlesin Physical Education, Dr. Karan Singh
4. Esentialsof Physical Education, Dr. Ajmer Singh
5. Foundationsof Physical Education, Dr. A.K.Uppal
6. Physical Education, Manu Sood, New SPBooks
7. Health the basisof lif e: Dr. John Maclay
8. Natural Hedlth & Y oga, Brij Bhushan
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9. Hedth Education, S.K.Mangal
10. Esential of Physical Education, Dr. Ajmer Singh & Dr. Bains

M apping Matrix between Cour se Objectivesand Course L earning Outcomes:

SEM SUB CODE Coursename Course ol Ao | Ao | Ao | ao
Objedives 2 3 4
01 X
02 X X
m | 23VAC 13 Spats , Yo 0B X
& Fithess e X
(003) X
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ManagemenProcess& Organizational Behaviour
CourseCode:  P3MDC 4XX 3
CourseType:  Multidisciplinary
Pre-Requiste |[NONE
COURSE OBJECTIVES
1. To understand the functions and responsibilities of managers.
2. Toaquaint the stuéntswith thefundamentls of mareging business.
3. To understand individual and group behaviour at work place so asto improve the effectiveness of
anorganization.
4. To analyse human behaviour in the organization setting in order to manage it in accordance tothe
intentions.
COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Demonstrate the roles, skills and functions of management.
2. Analysethe causes and consequences of applying different business strat egies.
3. Analyseand compare individual behaviour related to motivation and rewards.
Identify group behaviour, leadership styles and therole of leadersin a decision making process.

—
o|-
Ol

UNIT COURSECONTENTS HOURS
UNIT - Introduction to the management
Management Coreept, Nature, Process andsignificance, levels of
maregement, maageria skills, furctions of nanagement, maagement and 8

administration, evolution of management, Role ofnaregementand insighs
from Indian padices and ethos.

UNIT-Il | Functionsof the management

Planning: Types of Plans & The plaming process; Organizing: Common
organisational structures; Staffing: featuresand necessity; Leading: types of leaders; 8
Controlling: functions andtypes

UNIT -l | Introductionto Organizational Behaviour
Meaning, importance and sope of OB; allities: meaning and forms, attitudes: 8
framework, work related dtitudes, persordlity: types, assessment, percepion:
process, factorsinfluencing perception, perceptual errors

UNIT-IV | Foundation of Group Behaviour

Defining andclassifying goups;needto join groups,stages of group development;
group dynamics: group properties asroles, norms and &e; group decision making
techniques, conflict management

TEXT BOOKS

1. SephenRobbins, O ganizational Behavior, 16th edition (2012), Pearson Education.
2. K.Aswathappa, @ganizational Behaviour, 13th edition (2016), Himalaya Publishing House.
3. Fred Luthans, Omanizational Behavior, 14th edition (2017), McGraw-Hill.

SUGGESTED READINGS

1. Gregory Moorhead &Ricky W. Griffin, Qrganizational Behaviour, 11th edition (2009), Jico

Publication.
2. Tripathy PC andReddy PN, Principlesof Management, 6th edition (2011), McGraw-Hill.

Evaluation:
The evaluation of studentsgperformance inthis course will consist of internal tests, class participation and

external end-semester examination in accordance with the rules and regulations of the University.
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Mapping Matrix of Cour se Objectives(CO) and Course L earning Outcomes(CL O)

SEM | SUB CODE Coursename Course CLO1 | CLO | CLO | CLO
Objectives 2 3 4
Principals of CO1 X
IV | 23MDC Management& CO2 X
4XX Orgarizational CO3 X
Behaviour CO4 X
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Persmal Finandal Planning L T
CourseéCode: [23MDCA02 3 0
Courselype: |Multidisciplinary Course
Pre-Requisite  [NONE

COURSE OBJECTIVES
1. Tohelp thestudens gain undestandingof thebasic acouning skils

2. Thestudents willbe able to aqquiretedhnical knowledgeof thefinancial acouning formats.

3. Thestudents will bealleto acquire skills of afinarce manag
4. Toacquire conceptual knowledge of thefinancial statement for andysis.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1. Understand the conceptsrelated to financial accounting.
2. Understand and apply atheoretical basis upon which they will developtheir knowledge in
other areasof Accounting.
3. Understand the basic concept of Financial management and role of financemanager
4. Understand the specific format and formulae for analysis of financial statement.

UNIT COURSECONTENTS HOURS

UNIT -I INTRODUCTION

Accourting asaninformation system, the sers of finandal accounting information
andtheir needs. Functions, advantages and limitationsof accounting. The naure of
finandal accounting prindplesi Basic concepts and conentions. entity, money 8
measuremert, going corcen, cost, realization, accruas, periodicity, consistercy,
prudence(conservatism), materiality andfull disclosures. Basicsof Journal ertry and
ledger posting

UNIT-Il | Accourting Process: From recording of abusinesstrarsactionto preperation of Tria
bdance, Knowledgeof Find Account, Format andcontent of Profit & LossAccourt, 8
Basics of Balancesheet with format.

UNIT-llIl | Finance : meaning, need of finarce, role of afinance mareger, difference between
acconting and finance, souces of finance, Financia Decisions- Investmert 8
Decision, Financing Decision, Dividend Dxcision

UNIT-IV | Basic knowledge of finanda statement andysis, Common size statement,
Comparétive datement, Ratio Analysis: Current Ratio, leverageratio, profitability 8
ratio, solvercy ratio.

Basic knowledgeof Fundflow and @shflow statement with format

REFERENCE BOOKS
1. Maheshwari, SN.:§Financial Accounting, Sultan Chand, New Delhi
2. M.CShuwla,T.S.Grewal,and SC.Gupta, Advanced Accountancy; SChand & Sons
3. PrasannaChandra, Fundamentals of Financial Management. McGraw Hill Education

Evaluation:

The eduation of studentsdperformancein this coursewil | corsist of interna tests, dassparticipation and

external end-semester examination in accordance with therulesandregulations of the Uniersity.
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Mapping Matrix of Cour se Objectives(CO) and Course Learning Outcomes(CL O)

SEM | SUB CODE Coursename Course CLO1| CLO | CLO | CLO
Obj ectives 2 3 4
Personal col X
V' | 2avbcaxx Financial Co2 X
Planning co3 X
CO4 X
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Li brary I nformation Saence & Media Literacy L T P

CourseéCode: [Z3MDCAXX 3 0 0

C
3

Coursdlype:

MDC

Pre-Reguisite | NONE

COURSE OBJECTIVES
TheCourseis designed wth thefollowing dojectives:

1: To know thelibrary cdlection andther classifications.
2: To discussthelibrary information services.

3: To understand theimportance of media

4: To grasp the significance of motive of media

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
1: Explain the library colledion andtheir classifications.
2: Anaysethelibrary information services.
3: Anaysethemedaroles.
4: Analysethemotive of meda.

UNIT

COURSECONTENTS

HOURS

UNIT -I

Library Colledion, Type of Information Sources: Primary, Secondary and
Tertiar, Reference Collection: Type of reference sources, Indexing and
Abstrading Jounals, Multimedia Colledion, Arrangementof Information
Sources: Classification

UNIT -1l

InformationServices Bibliography: Typeof Bibliography, Reviews
Literature, Citation Style, Citation Analysis: Web of Scence and Scopus,
Online Databeses: Structureand Retrieval

UNIT -l

Media Literacy Introdiction to Media Literacy, Typeof media: Traditional
versus saial medn, Biasin media.

UNIT -IV

Motive of Media Media tycoonsand conditionsin which mediaworks,
Reseach and Publicaion ethics

Recommended Books:
1. Richard E.Rubin & Rachel G Rubin ,Foundations of Library and Information Science, 5th Edition.

ISBN-9781783304776, Facet Publication, UK

2. https://e n.unesco.org/t hemes/ media-and-information-literacy/r esources

Evaluation:

The eduation of studentsdperformancein this coursewil | corsist of interna tests, dassparticipation and
external end-semester examination in accordance with therulesandregulations of the Uniersity.
Mapping Matrix of Cour se Objectives(CO) and Course L earning Outcomes(CL O)

SEM | SUB CODE Coursename Course CLO1 | CLO | CLO | CLO
Objectives 2 3 4
v Library Co1 X
Information cO2 X
23MDCAXX Sdence& Media CO3 X
Literacy CO4 X
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IPR for Business L T P |C
CourseCode: R3MDCGAXX 3 0 0 | 3
Courselype: |Multidisciplinary Cours€MDC)
Pre-Requisite  [NONE

COURSE OBJECTIVES

The oljective ofthis Multidisciplinary Course (MDC) isto familiarize the students with various typesof IPR

anditsrelevanceto the lugnesses andtheir respective streams.

1: To provide students with abasic undestanding of varioustypesof IPRandits relevance for business.

2: To acquaint students with the drategesand management techniques asscciatedwith intell ectual property
assets, and thelegal considerationsandchall engesinvolved.

3. To familiarize the suderts with the challerngesandled considerationsrelatedto intellectual property
disputes.

4: To develop skillsrelatedto maragementof intell ectual property in business.

COURSE LEARNING OUTCOMES (CLO)
At the end of the course, the student will be able to
At the endof this course, the students would be a&leto:
1. Describevarioustypesof IPRandits relevance for business
2. Discuss the aljudicating badiesandmechanisms undereach of thesel PRs
3. Analyze businessdispuesrelatingto IPR
4. Apply thelearning to theread -life situationsin busness

UNIT COURSECONTENTS HOURS

UNIT -I INTRODUCTION TO INTELLECTU AL PROPERTY AND BUSINESS:
Conaeept of IPRin business anditstypes, International Context - Introductionto
theleading International Instruments conceming Intell ectual Property Rights: the
Berne Cawention, Universal Copyright Convention, The Pais Cawvention, Patent
Co-opeadtion Treaty, TRIPS, The World Intell ectual Property Organization 8
(WIPO), World TradeOQrganization (WTO) and the UNESCQ Innovdionasa
BusnessStrategy andreevarnce of protectingtheideaslegdly, National IPR
Policy

UNIT-Il | COPYRIGHT
Concept of Copyright and importance for businesses, Malia business 7
protecting performer® rig hts, PerformersGand BroadcastersoRights Law,

Assignment, Transmission, Licensing of Copyrights, Infringement of
Copyrights and remedies,
UNIT -1l | TRADEMARKS
Trademark z value of and relevance for businesses, Protecting brand value-
acquiring trademark nationally and internationally, Trade mark disputes z 8

case studies

UNIT-IV | PATENTS

Protecting innovation z acquiring patents nationally and internationally,
Product and process patents, Assigning patents and its commercialization, 8
Patent Disputes

UNIT-V | INDUSTRIAL PROPERTIES
Industrial designs z protection - Procedure for Registration of Designs E 8
Copyright under Design , Semiconductor Integrated Circuits Layout-
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Designs, Hant varieties z commercialization - Monsanto cases, Gegraphical
Indications, Biotechnology and IPR

REGISTRAT ION AND ENFORCEMENT ME CHANISMS
Registration authoritiesof various IPRs
IP Management and assertion of rights through declarations z use of copyright, trademark signs
IP Litigation z Approach of courts z landmark cases

TEXT BOOKS:
A WIPODL-101Gereral Courseon Intellectual Praperty (online)
A Elizabeth Verkey andJithin Sgi Issac, Intellectual Property, Eastern Book Company 2021
A Anurag K.Agarwal, Businessand|Intellectual Property: Protect your Ideas, I|M Ahmedabad. Rancom
A

Houselndia (2016)
Handbook orilP Comnercialisaion - Srategesfor Managng IPRs andMaximising Value Jakarta:

ASEAN Secetariat, November 2019

REFERENCESBOOKS:
ICS StudyMaterial, Intellectual Property Rights: Law and Practice, A. Ramaiya, Gude tothe

Companies Act, LexisNexis, 19th Ed. 20 (in 6 volumes)

WIPO, Enterprising Ideas A Guideto Intellectual Property for Sartups, 2023

Manuds published by Office of the Contoller General of Patents, Designs & Trade (C®DTM),
availableat https:// ipindiagov.in/

Gude Books by WIPOzIntellectual Property for Business, available

at https:// www.wipo.int/ publications/en/ series/ index.jsp?7d=181

Evaluation:
The eduation of studentsdperformancein this cousewil | corsist of internal tests, dassparticipation andexternal

endsemester examinaionin accordancewith therulesandreguationsof the University.

Mapping Matrix of Cour se Objectives(CO) and Course L earning Outcomes(CLO)

SEM | SUB CODE | Coursename Course CLO1 |CLO [CLO |[CLO |CLOS
Objectives 2 3 4
CO1 X
CO2 X
\ 23MDC4XX | IPRforBusness | CO3 X
CO4 X
CO5 X
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Psychol ogy and Emotiamal I ntelligence L T P | C
CourséCode: [2Z3MDC5XX 3 0 0 |3
Coursdype: |MDC
Pre-Requisite  [NONE
COURSE OBJECTIVES

1.To knowthe

oneeptsin scciology relevantto thestudy of scciety.

2.To dscuss classical saoiological thoughts bysaciologists.
3.To unarstandmodern and postmodern scciological thoudhts.
4.To graspthesignificanceof sociological theaiesin understanding scciety

5.To corstruct
COURSE LEA

the relation between individual and sodal structure in the society.
RNING OUTCOMES (CLO)

At the end of the course, the student will be able to
1. Explain variousscciologica conceptsimportant in the undyrstanding of society.

2 Apply thecritical conceptual understandngthatis central to sociologica investigaions.
3. Andyzethe sodal pheromenawith respect to thethearetical understanding of sodety.
4 Interpret methoddogica undestanding to gererate authentic knovledge.
5. Combinetheknowledgeof socia issuesin society according to advanced, cortemporary, interdisciplinary
knowledge.
Mapping Matrix between CourseObj ectives andCourse L earning Outcomes:
UNIT COURSE CONTENTS HOURS
UNIT -I INTRODUCTION
Definition, Scqe, Nature and Importance of Sodology, SOME BASIC 8
CONCEPTS: Status & Role, Paver & Authority, Sacial Structure & Function
UNIT -1l SOCIETY AND SOCIAL BEHAVIOUR: Scciety: Meaning & Characterigtics,
Culture, Socidization: Definition & Agencies, Sccid Mobility: Mearing & Types, 8
Soda Group: MeaningandTypes
UNIT -1lI SOCIAL CONTROLS & SOCIAL BEHAVIOUR: MEANING AND
NATURE OF SOCIAL CONTROL: Sccid Controls& Sodal Behaviour: Types:
Folkways, Mores, Norms, Values, Law 8
SOCIAL CONFORMITY AND DEVIANCE: Meaning of Conformity &
Deviance
UNIT-IV | THEORETICAL PERSPECTIVES
MA CRO PERSPECTIVE: Theoretical perspectives: Functionaism, Conflict,
Structuralism 8
MICRO PERSPECTIVE: Theoretical perspectives: Symiolic Interactionism,
Exchame Thery, Labdling Theay
UNIT -V CLASSICAL THEORISTS
EMILE DURKH EIM: Divisionof Labaur in Saiety, Sucide 8
KARL MARX: Historical Materialism, Class and ClassConflict, Alieration
MAX WEBER: Authority, Soda Action, Ideal Types
UNIT-VI | THEORIES OF MODERNITY
Juggrnaut of Modernity, McDona dization, Risk Scciety 8
GLOBALIZATION AND INEQUALITY: Globa justice, Need for Globd
govenarce
TEXT BOOKS
1. Anthony Giddens, Sciology, Polity Press (2019)

2. Harlambos, M. Sociology: Themes and Pa spectives, Oxford University Press
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3. C.N. ShankaRao, Sociology: PrinciplesOf Scciology With An Introduction ToSoda
Thougtts,
S.Chand Pulications, (2019)

=

REFERENCE BOOKS
1. Transformation: Theory and Society in India, Oxford University Press (2010)

2. Andre Betdlle. Sx Essaysin Comparative Sociology, Oxford University Press

3. M.Francis, Abraham. Caoitemporary Sociology: An Introduction to Concepts and Theories,
Oxford University Press (2014)

4. JP.S Weroi. Mind and Society: From Indian Sudies to General Sociology, Hlited by Khalid
Tyabji, ford University Press (2019)

Evaluation:
The ewuation of studentsbperformancein this cousewill corsist of internal tests, dassparticipation and
externa end-semester examination in accordance with therulesandregulations of the Uniersity.

Mapping Matrix of Cour se Objectives(CO) and Course Learning Outcomes(CLO)

SEM SUB Coursename Course CLO | CLO | CLO | CLO | CLO | CLO
CODE Objectives 1 2 3 4 5 6
Cco1 X
Psyclology and CO2 X
\% )2(3MDCSX Emotional CO3 X
Intelligence CO4 X
CO5 X X
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| ndian Economy L T

CourseéCode: [Z3MDCSXX 3 0 0

C
3

Courselype: |Multidisciplinary Course

Pre-Reguisite | NONE

COURSE OBJECTIVES
1. Toirtroduce about dfferent demogaphy termsand trends.

2. To nake studentsdmiliar with growth and its dstribution.
3. To discuss the gor changes in agiculture sedor over-time.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to
1. Formulate mgjor demographic indicators
2. Explainthecorceptof inequality
3. Andysetheagiculture sector

UNIT COURSE CONTENTS HOURS

UNIT - Population and Human Development
Demographic trendsandissues; edication; hedth andmalnutrition. Demograghic 8
featuresof Indials popuation

UNIT -l Growth and Distribution
Trendsandpoliciesin poverty; inequality and tnemployment. 8

UNIT-IIl | Agriculture
Importance of Agriculture; Causes of backwardnessand low productivity; Land 8
Reforms. Need, Implementation andCritical Eva uation

TEXT BOOKS

1. JeanDreze and Amartya Sen, 2013.An Uncertain Glory: Indiaandits Contradictions,

Princeton UniversityPress.
Pulapre Balakrishnan, 2007, The Recovery of Indiac Econanic Growth in the Nehru Era,

2.

3.

4.

5.

Evaluation:

Econanic and Rolitical Weekly,November.

RakeshMohan, 200 8 ,Growth Record ofIndian Econany: 1950-208.AStay of Sugained

Savngs and Investment, Econamic and Pditical Weekly,May.
SL. Shety, 200 7 ,Indiaés SavngsRerformancesincethe Advaent of Planning,in

K.L. Krishna and A. Vaidyanathan, editors, I nstitutions andMarkets in Indiad Devedopment.
Himanshu,201Q" T evardsNewPowerty Linesforindia, Econaric and Political Weekly,

January.

The eduation of studentsoperformancein this cousewil | corsist of internal tests, dassparticipation and

external end-semester examination in accordance with therulesandregulations of the Uniersity.

Mapping Matrix of Cour se Objectives(CO) and Course L earning Outcomes(CL O)

SEM | SUB CODE Coursename Course CLO1 | CLOZ2 CLO3
Obj ectives
Co1 X
V| 23MDCSXX | |ndian Economy co2 X
COo3

322




Electoral Literacy in India
CourséCode: [23MDGCs04

Coursdype: [MDC

Pre-Reguisite  [NONE

w|r-
o

COURSE OBJECTIVES

1.To knowthe meaning and né&ure of theelectoral democracy in India

2.To dscuss eectoral institutionsin India

3.To unarstandthe procedural aspect of electionsin India

4.To gespthesignificanceof electionsand electoral aspects of democracy, the dectoral model codeof conduct,
issues, and dhallergesin Indiads democracy.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Undestand the meaning, definition, andsignificance of electionsin India.

2. Andysetherole ofelectoral ingtitutionsand functionsin theconduct of free and fair elections.
3. lllustrate the party system of India.

UNIT COURSECONTENTS HOURS

UNIT -I Electionsin India

uffrage, Types, and Methods of Elections, Parliamentary elections: Lok
Sabha &Rajya Sabha, Presidential Hections, Stae Legislative Assembly 8
Elections, Local Body Elections

UNIT -l Electoral Institutions

Election Commission (EC)
Sate Election Commission 8
Constitution: Part-15

UNIT -l Political Partiesin India
One-party, Two Party, Multi-party system 8
Model Code of Corduct, Party Funding, and Campaign

UNIT-IV | Elections: Issues andChallenges 8

RECOMMENDED TEXTB OOKS:
1. Subhash C.Kashyap,Qur Political System, 2nd, National Book Trust, India, 2008, ISBN: 8123752520
2. D. D. Bsu, Introduction to The Castitution Of India, 26t Edition, Lexis Nexis,
ISBN:978-9388548861
3. Bidyut Chakrabarty, Rejendra Kumar Pandey, Indian Government and Pditics, Sage Text, ISBN:
8132100581

REFERENCE BOOKS:
1. Sanjay Kumar, Ekctionsin India: An Owerview, 1st, Routledge,SBN: 9781032033136

2. https:// eci.gov.in/

3. https:// www.lokniti.org/

4. Websites of Sate Ekction Canmission

5. NCERT, Chapter-3 Indian Constitution at Work
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Evaluation:

The ewuation of studentsbperformancein this cousewill corsist of internal tests, dassparticipation and
externa end-semester examination in accordance with therulesandregulations of the Uniersity.

Mapping Matrix of Cour se Objectives(CO) and Course Learning Outcomes(CL O)

SEM SUB Coursename Course a0l | Aoz ao3| ao4
CE Objectives
Co1 X
VI Electoral Literacy CO2 X
23MDGC804 inIndia CO03 X
CO4 X
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Life scenceandPublic Health L T P |C
CourseCode: [Z3MDGoXX 3 0 0 3
Coursdype: [MDC
Pre-Reguisite  [NONE

COURSE OBJECTIVES
1. Basic concepts oflife science and pubic hedth.

2. Toremgnize thefadors causingenvironmental degradation and its oucome inthe fam of
increasing number of diseases leading to deterioration of public health.
3. Analyse and debate therapeutic, diagnostiand preventive measures for communicable and

non-communicable disease.

COURSE LEARNING OUTCOMES (CLO)
At th_e _enq of th_e course, the student will _be able to _ _ )
1. Familiarize with various aspets of environmental and bidogical risks andhazads.

2. Be avare aboutthevariousfactors impacinghuman heath through case sidiesand nodes
of preventon.

3. Learn aboutdiagnosk, therapy and prevention of various diseases.

4. Besnsitizedaboutsatia headth problemsor betermentof human raceand dl living

beings.
UNIT QOURSE ONTENTS HOURS

UNIT-I I ntroductionto Public healthand Hygene
Significance of Public heath and Hygene, Nutrition and health,
Jassfication of foods, Mgor nutritional Deficiency diseases- Proten 8
Energy Malnutrition (Kwashiorkor and Maiasnus), Vitamin deficiency
disorers,l ron ddidency disoders,l odineddid ency disoders.

UNIT-II | Environment and Health hazads
Environmental degradation, Environmental Pd lution T Air, water,sadl and 8
noise/As®datedheakh hazads.

UNIT-III | Commuiceble Diseases
Dif ferent types of communicable diseasesand their control measues i 8
Tubercdosks, Meades,Dengue, L eprosy.

UNIT-IV | Life Style RdatedNon-Communicable Diseases
Different types of Life stye rdated non-commuicable diseses -
Hypertension, Coonary Heat diseases,Stroke, Digbetesmdlitus, Obesity 8
and Mental ill-heakh - their causesand prevertion through dietary and
lifestyle modifications.

UNIT-V | Social Health Problems
Smdking, alcohdism, drug dendence and Acauired | mmuro-Deficiency 8

Syndrome(AIDS) - their causestreatmentand prevation.
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Text Books
1. Park, K. (2017), Preventive and Social Medicine, B.B. Publishers
2.Brownson,R.C, Baker, EA, Leet T.L., and Follespie K.N. (2003) Evidencebased Public
Health, Oxford University Press.64 Suggested Realings:
3. Gwton A.C and Hall JE. Textbook of Medical Physiology, Saunders

Reference Boks

1. Robbins and Cortan, Pathologic basis of Disease, VIII Edition, Saunders

2. Engelkirk P.G.and Duben-Engelkirk J.(2015) BurO 1 TMici©biology for the Health Sciences,
10th Edn. Wolters Kluwer Health.

Evaluation:

The e uation of studentsoperformancein this cousewil | corsist of internal tests, dassparticipation and
externa end-semester examination in accordance with therulesandregulations of the Uniersity.

Mapping Matrix of Cour se Objectives(CO) and Course L earning Outcomes(CL O)

SEM | SUB CODE Coursename Course CLO1 [CLO2[CLO3|CLO4
Obj ectives
Lif ) d Cco1 X
VI | 23MDC6XX | LITe sciencean
Public Health COo2 X X
CcO3 X
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Statistical Methods L T P [C
CourséCode: [23MDCA0L 3 0 0 |3
Coursdype: [MDC
Pre-Requisite  [NONE
COURSEOBJECTIVES
1. Tointroduce the basics of statisicsandgraphical represetation of data
2. Toequip the studets with measuesof central tendercy anddispersion
3. Tolean about corrd ation and reyresson analyss
4. To knowaboutthe probability in daily life
OOURSELE ARNING OQUTOOMES (CLO)
At theend of the coursethe studentwill be dleto
1. Unde standthe basics of gatisticsandexplain data for graphical representation
2. Unde standthe concept of measuresof central tendercy andmeasuesof dispersion
3. Unde standthe basics of corrd ation and reresion
4. Unde standthe concept of probability in real life scenario
UNIT OOURSE MNTENTS HOURS
UNIT-I I ntroductionto Statistics
I mportance of statistcs,conogpts of datistical popul ation anda sampe,data
col | ection methods primary andseondary data, primary andsecondary data.
Despning a questonnaire, typesof datai quantitative and qualitative data. 8
Measurementscalesi Nominal, Ordinal, Interval and Ratio. Gassfication
and tabulation of data, Diagammatic and Graphical represetation of daia.
UNIT-II | UnivariateData Analysis
Measures of Caitral Tendercy- mathematicaland postional. Measures of 8
Dispersia: range, quartile devation, mean dewation, standrd devation,
coeficient of variation, SkewnesandKurtosis.
UNIT-IIl | BivariateData Analysis
Bivari ate Data, Satter plot, Corrd ation, Karl Pearsa skorre ation
coeficient, Rank corrdation i Sppaman@andKendal dntieasues. 8
Caooept of errors, Principle of |eastsquares,fitti ng of polynomial and
exponential curvesSmplelinear regresen andits properties. Fitti ng of
linear regressn line and coeficient of determination.
UNIT-IV | Probability
Probability: | ntroduction, random experiments, sanip space,evats, and
algelra of evats. Definitions of Probability 1 classical,qatistical, and
axiomatic. Conditional Probability, laws of addition and multiplication, 8
independent events, theorem of total probability, Bay e the®rem,and its
applications.
UNIT-V | PracticallLab Work to beperformed in Conputer Lab
The practical will be taught using Excel sofware and/or using some 8
statistical software like R/SPS5. Studentsare encouragedto useresouces
available on opensouces
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Graphical represntation of dag.
Practi cal basedon measresof central tendency.
Practi cal basedon measresof digersian.

Practi cal basedon combinedmeanand vari ance and coeficient of
vari ation.

Practi cal basedon monents, skewnessandkurtoss.

Fitti ng of polynomids, exponential curves.

Karl Peasoncorreation coefident.

Corréation coeficient for a biveri ate frequercy distribution.

Li nesof regres®n, ange betwen lines and esimated val ues of
vari ables.

Problemsbasedon conditional probability and Bayedtheorem

Text Books/Referece Bodks
1. Agesti,A. (2010: Analysisof Ordinal Catgorical Data, 2nd Edition, Wiley

2. Goon A.M., GuptaM.K. andDasguta B. Fundamentals of Statistics,Vad. | &1l , 8th Edn. The

World Press

Kokata, 20@

3. Fundamental of Mathematical Statisticsby S.C. Gupta andV.K Kapaor, Saurabh Jain 20T/
4. Hogg R.V. McKeanJ. W. andQaig, A. T. (2012, I ntroducion to Mathemati cal Statistics,
Peason7" Edition R for beginnerdy Emmanuel Paradis (Fredy avail able)

at https/tran

.rproj ect.arg/daz/contri b/Paradisrdebuts  en.pdf)

Mapping Matrix of Course Objectives(CO) and CourseLearning QutcomegCLO)

SEM | SUB CODE Coursaame Course CLO1| CLO 2| CLO 3| CLO 4
Objectives
Qo1 X
Satistical o2 X X
\Y 2D Methods o8B -
a4 X
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Chemistry &Society L T
CourséCode: [23MDC502 3 0
Coursdype: |MDC

Pre-Requisite  [NONE

COURSEOBJECTIVES
The courses desgnedto expandtheliteracyof chemistry amaogthenon-chemistry studenwvith the
foll owing objectives:

1. Toknowbasicfundamental of chemistry andmedicinalimportance

2. Tounderstandheroleof chemistryin our heritagg.

3. Tograspthedgnificance of theroleof Chemicalsin Pall ution andtoxicity.

4. Toanaysethecurrent scenario and futurerequirement in Chemitry

OOURSE LE ARNING OUTCOMES (CLO)
At theend of the coursethe studentwill be dleto
| ncreasetheliteracyof chemistry eveim non-science studets

Analyzethe basic concept of general Chemistry.
Apply the principle andapplication of Chemistryin everydy Life.
| ntegrate theimportance of chemistryand future requirement

HwnE

UNIT COURSE MNTENTS HOURS

UNIT-I Basicof chemistry andCchemistry inLife

Periodic table, Atom and mdecules, chemical bondirng, properties and
chemical reactions with simple examplesandill ustration. Edible and non-
edble mdecules, biochemistry of foodsand medicinewith examples: 8
Aspirin, Paracetand. | buprafenand Penicillin, Ce@halogorin, Chemisty
for industry: Artificial sweetenersSoapsand detergats and cosn#ics
Paymer andPlasics:Usesand enviromental issues.

UNIT-Il | Chemistry inHeritage

Extraction andusef metdslikeir on andgonein ancient times,metdsin
ornaments, medicinesweans and chenistry for preseratives, lasics of
preseration and fewexamplesof preseratives.

UNIT-IIl | Chemical pall ution and Toxi city

Chemical souceof water,air andsal pollution, bio magnification andmegl 8
toxicity with exampeand ill ustrations Monitoring of air pa lution.
UNIT-IV | Futureof Chemistry

Basics of greenchemgry, Reuseand reoycling of by-products, zero waste
chemistry and Alternate tiel and energy providing chemicals: bioded, 8
natural gas anchydrogen.

UNIT-V | Practical/Hands-on Tranin g:
1. Determinethe calcdum and magnesiumcontents in water samgpesusing
EDTA mehods.

2. Determinethe organic contentsandpH of soil sample.
3. Estimatethe foodadulterantsin edibleitems 8
4. Demonstate the conversion of PET into boti einto valueaddedproducts
5. Demonstate the exothermicand endthermicreacton in |aboratory

6. Conparethefuel eficency of biodiesl andpetrdl.

7. Demonstate the biodegradability of natural and synhetic plastis

8. Demonstate the protection of rusting of iron after surface spray coating.
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9. Estimatethe protein contentsin edibl e sanplesusingchemical methods.
10 Small working project on heritage chemistrylike bio conpatibility of
metdsand medimal importance of metalslikeiron, gold andslver.

Text Bodks/Refeence Books

1. Condsel norganic Chemistry, J D Lee,Wileyl ndia Pvt. Ltd.

2. I ndustrial chemistry,B K Sharma, Goel Publishing House] ndia

3. Analytical chemistry,Gary D. Christian, Purnendu K. Dasgpta, KevinA. Schug,Wiley
4. A text bookof Environmental chemistry,V. Subramanian, Wiley

Mapping Matrix of Course Objectives(C0O) and CourseLearning OQutcomegCLO)

SEM | SUB CODE Coursename Course CLO1| CLO2 CLO 3| CLO4
Objectives
Qo1 X
Chemistry & o2 X X
V 2MDC@ Society o8B <
a4 X
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£ NAAC Y,
Creating an Entreprenaurial Mind L T P [C
CourseCode: RIMDC5(b 3 0 0 [3
Coursdype: [MDC
Pre-Requisite  [NONE
CQOURSEOBJECTIVES

1. Todissemmateknow edgeabout basics of entrepreneursip and formsof ownergip.

2. Toenlighten studens regarding therel evance of creativity and innovation froman entrepreneughip
point of view.

3. Togiveclarity to studntsregading formulation of businesglan.

4. Tofamiliarize studentwith the upcomingtrendsin the entrepreneursip field.

QOURSELE ARNING OUTQOMES (CLO)

The sylabushas ben prepared inAlignment with National Education Pdicy (NEP). After conpletion

of course studetswoud be dleto:

1.Unde standbasics of entrepreneur$ip anddifferent types of ownerdips
2.Grasprelevaree of creativity and innovationandits application in a busness.
3.AcknomM edgecomponents of abusinesgplan andwaysto launch it.

4.Utilize conceptual building skill sin interpreting trends forthe entrepreneurs.
UNIT QOURSE ONTENTS

UNIT-I Basics ofEntrepreneur ship

Entrepreneur: Definition, characteristics, functions,types ofan entrepreneur;
Concept of Entrepreneurship, types, role of entrepreneurship in €ononic
development, Fadors affeding Entepreneurshp.

HOURS

UNIT-Il | Entrepreneurial Development Programme

Entrepreneurial DevelopmentProgramme (EDP): meaning & concept; The
Roleand Relevance of Entrepreneurial Development Program in India;Rdle
of Gowernment in Organizing EDPS s @r Evéluaton; Women
Entrepreneurshp- Meaning, Reasonsfor Slow Growth, Problems faced by

WomenEntrepreneurs, Development of womenEntrepreneurship.

UNIT-IIl | Business Ranning

Oppatunity Identificaion and selection, Formulation of busiress plan,
External Environnmental Anaysis - Economic, Social, financid,
technologcd, compettive, and legl. Financing: Sources, venture capital,
exportfinarce.

Entrepreneurial Trends in the Digital Age

Definition and significance of digtal entrepreneurship; Brief overview of
key digital trends impading busiresses; Disruptive Technologes;
Promoing innovation ad adaptability in adigital ecosygem

UNIT-IV

TEXT BOOKS

1. Burns,Entrepreneurshipand snall busiress,4~ edition (2016, Palgrave.

2. Norman M. Serborough, Esentias of entrepreneurshipand snall busiressmaregement, 9
edition (2019, Peason.
Hisrich, R., & Peters, M., Enrepreneurship, Il» edition (2020, Tata McGraw Hill.
Prahalad, C. K.(2006. Fortuneat thebottom of thepyramid, eradicating poverty through
profits. Wharton shool Publishing.
ThelLean Startup: How Today's Entepreneurs UseConinuousinnowetion to Create
Radically SuccessfulBusines®s, EricRies

3.
4.
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SUGGESTED READINGS
1.

2.
3.
4

Mapping Matrix of Course Objectives(CO) and CourseLearning OQutcomegCLO)

cycles ofthe family business. Boston: &dvard BusinessSchool Press.
5.

Khandwalla, P., Corpaate creativity, 7+ edition (2017), Tata Mc. Graw Hill.

Mullins, J., New businessoad test, 4 edition (2013, Prentice Hall.

Drucker, P.F. (2006). Innovation and entrepreneurship: Practice and principles.USA: Elsevier.
Gersick, K. E., Davis, J. A., Hampton, M. M., & Lanskerg, I. (1997). Generation to g@eration: Life

Holt, D. H.(2004). Entrepreneurshipnew venture creation. New Delhi: Prentice Hall of India.

SEM | SUB CODE Coursaame Course CLO1| CLO 2| CLO 3| CLO 4
Objectives
Cret a1 X
retingan
V | 23MDG5G | Entrepreneurdl Qo2 X X
Mind o3 X
a4 X
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Photanics
CourseCode: [23MDC01 2 0
Coursdype: |MDC

Pre-Requisite  [NONE

COURSEOBJECTIVES
1. To gate the fundamenta principlesof phatonics, including the behaviour and propeties of light, itsinteraction
with materials, andthe basics of optical components.
2. To clveinto the interaction of light with matter, induding cancepts like ésarption, emission, andscattering,
and howtheyare utilized in spectroscopy andlasertechndogies.
3. To cemonstrate abait various gotoel ectronic devices suchaslasers, photodetectors, andmodulators, their
working principles, and aopli cationsin opticad communication, €nsing, andmaging.
4. To araisetherole of photonicsin communication systems, induding ogical networking, fiber-optic
transmission techrologies.
5. To asessthe wse of phatonicsinimaging technologies(e.g., microscopy,hdography)andsensing applications
(e.g.,biomedica sersing, environmenrtal monitoring).
COURSELE ARNING OQUTCOMES (CLO)

At theend of the coursethe studentwill be dleto
1. Describe the fundamental propertiesof light, the kehaviour of photons,Polarization of light, Reflection,

refraction, and dspersion, Interference, and dffraction pheromena
2. Apply the prindples of light-matterinteractionto explain aosarption, emission, andscattering pheromena,
andtheir relevarnce in differentcontexts.
3. lllustrate the oeration of lasers, photodetectors, and modulators, and arelyze their usein differentapplications.
4. Design andardlyze opical wavegudes, takinginto account factors like propagation modes, dispersion,
and caifinement.
5. Critically assessthestitability of photonics techniquesin various technological andscientific cantexts, and
propose innovative gplications.

UNIT COURSE CONTENTS HOURS
UNIT-I ELECTROMAGNETIC WAVES AND OPTICS: Maxwel's equaions ard
electromagretic wave propaggtion, Pdarization of light, Reflection, refraction, and

dispersion, Interference, and diffraction phemmena, Holography, Plasmonics, 8
metamateria optics, transformation optics

UNIT-II LIGHT SOURCES: Introduction to dfferent light sources (lasers, light-emitting
diodes, incandescentlamps, etc.) Interaction of Photonswith atoms, theory of Laser o

amplification, pumping, typesof lasers, pulsed laser, Nd YAG laser, CO2 laser,
semiconductor laser

UNIT-IIl | PHOTO DETECTORS Integrated photonic Passive andactive devices, fabrication,
phao detectors, photo condudors, Light emitting dodes, Optical amplifiers, 8

modulators, plotonic integratedcircuit techndogy: Silicon,111-V and beyond.

UNIT-IV | WAVE GUIDE Introdudion of guidedwaveoptics, coupling light in awaveguide
Planar slab waveguide, dispersionin waveguides, gradedindexwaveguides, wave 8

propagation in periodic media, photonic crystals, Coupled Mode Theay, andthe
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Beam Propagtion, Birefringent Media and Electrooptic Modulators, Nonlinear
Effectsand LossMechanismsin Waveguides.
UNIT-V | APPLICATIONS OF PHOTONICS: Laser applications in variousfields: medical,

induwstria, research, Optical sensors, disday, communication and imagng systems, 8

LiDAR, phdonic computing, Augmented reality etc.

Text Bodks

1. Funémentals of Photonic, Bahad&E A Sdeh,Malvin Carl Teich, third edition, Wiley 2019.

2. Optical Networks - A Practical Perspective - R Ramaswami and KN Sivargiani Marcourt Asia (2000)

3. Phoonic Switching Technology Systemand Networks- H T Mouftah,J M H Elmirghani i IEEE Press (1999)
Reference Bodks

1. Deploying Optical Networking Conponents - Ol Held, Mcaaw Hill (200}
2. Optical I nterconnection-C Tocd, Hi Caulfield, Artech Housg1999
Mapping Matrix of Course Objectives(CO) and CourseLearning OQutcomegCLO)

SEM | SUB CODE Coursaame Course CLO1|CLO2| CLO3| CLO4
Objectives
a1 X
V | 2auDcsa Photonics a2 X X
Qa3 X
a4 X
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PHOTONICS LAB
Course Code: [23MDC5 XX
Course Type: MDC
Pre-Requisite | NONE

COURSE OBJECTIVES

1. Recall and rememberingthe experiments and meth ods.

2. Extend the princip les under lying optical experiments.

3. Demonstr ate proficiency in setting up and using experimental apparatus for wave and optics experiments.
4. Analyze experimental results to determine relationships between variables in wave and optics experiments,
5. Reproduce new experiments with new methods.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

1. Interp ret the various methods to perform waves and optics experiments.
2. Describe a compreh ensive understand ing of the Physics underp inning optical experiments.
3. lllu str ate the pract ical understand ing of diverse optical princip les throu gh hand s-on experimentation
4. Expl ain with the analysis of resu Its of optical experiments.
5. Design new experiments or variations of existing methods.
Experi List of Experiments HOUR
ments S
1. Diffraction grating: wavelength of a laser
2. Determination of angel of a prism
3. Determination of dispersive power of material of a prism
4. Determination of wavelength of light from mercury source by diffraction
grating
5. Determination of wavelength of sodium yellow line by Newton& rings
6. Determination of Resolving Power of grating
7. Fiber optics: Numerical aperture & bending losses 20
8. Study of the char acteristics of a laser beam.
9. Determination of specif ic rotation of suc rose by polari meter.
10. To determi ne diameter/ thickne ss of a thin wire by diffraction method
11. Diffraction at sin gle slit: width of the slit
12. Diffraction at doub le Slit: diffraction patte rn
The list of experiments given above is only suggestive. The instructor may add
new experiments as per the requirement of the course.
TEXT BOOKS

1.6LABORATORY MANUAL IN APPLIED PHYSICSG6-Second edition H. Sathy aseelam-New age Inte rnational
2. LABORATORY EXPERIMENTS IN COLLEGE PHYSICS ¢C.H.Bernard and C.D.Epp.John Wiley and
Sons Inc.,New York 1995
REFERENCE BOOKS
1.EXPERIMENTS IN MODERN PHY SICS0 , @\Melisson, AcademicPress,N.Y. 1966.

2. RACTICAL PHYSICSO , LGSqures, CambridgeUniversity Press,1985

Mapping Matrix of Course Objectives (CO) and Course Learning OQutcomes (CLO)
SEM | SUB CODE Course name Course CLO1 ([CLO2 |CLO3 | CLO4 | CLOS
Objectives

Cco1 X
co2 X
COos3 X
CO4 X
CO5 X

PHOTONICS
Vv 23MDC5XX LAB
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| nterior Despn L T P

CourseCode: [Z3MDGs04 3 0 0

Coursdype: [MDC

Pre-Requisite  [NONE

OCOURSEOBJECTIVES

1. Toexplainand introduce to basics ofnterior design and écor.

2. Toexplainand infarm about ebmentsand principles of design.

3. Toexplain thelmporiance of window and lightingsin enhancing déor of theinteriors.

4. To inroduce and explain aboutthe useof furniture and accesories in Interior déoor
and design.

5. Toexplain the usef different wall and floor finishes in enbncing the décor and

design.

OOURSE LE ARNING OUTQOMES (CLO)

At theend of the coursethe studentwill be dleto

1. At theend ofthefirst unit students would bable to undrstand the lasics of Interior
design and door.

2. At theend ofthe Seond unitstudents wouldbe able to utlize elementsand pinciples
of designin déor enhancement.

3. At theend ofthe thirdunit students would bable to un@rstand thelmportance of
window and lightingsin enhancing décor of the interiors.

4. At theend ofthefourth unit students would kable toexplain and usefurnitureand
aacessores inInterior déoor and design.

5. At theend ofthefifth unit students would bable to uselifferent wall and floor finishes
in enhancing the décor and design.

UNIT OCOURSE MNTENTS HOURS

UNIT-I INTRODUCTION TO INTERIOR DESIGN AND DECOR: Beauty,
Expensiveress,Functionalism,Common tems wsed in déor

UNIT-Il | ELEMENTS AND PRINCIPLES OF DESIGN: Line, form, texture and
colour (basic elements), Theconcept of light, space and pattern as elements,
ColourAssaiations, Understanding colour, The colour whed, Properties of
colour i Warm /Cool, Advancing/Recealing, Heavy/Light, Earthy /Acid,
Additive and Subtractive colour, Colour Perception, Physicd and
psychologcd effect of colour, Colour Baance Colour Emplesis, Colour
Contrast, Effect of light on colour, Choice ofcolours, Planning a colour
scheme of a room, Harmony, Bilance Scde and Propation, Rhythm,
Emplesis

UNIT-IIl | WINDOW AND LIGHTINGS: The purmse of a window, Types of
windows, Theimportance of suitable window treaments, Selecting fabrics
for curtains (practicd and visual), Curtain headings, Calculating fabric
requirements, Typs of window treaments. LIGHTINGS: Introdiction to
lightng Lighting, Levels- Lux and Lumen, Categories- Ambient, Task,
Accent, Exterior and Emergency, Theimportance of agoodlighting sysem,
Artificial lightng-TungstenFluorescent, Discharge, CFL, Halogen., Types
of light distribution-dired, semi direct, indirect, diffused, Methods of
lighting- architedural and nontarchitectural, Lighting in variousareas of the

336




hotels, Lightfittings, Seledion oflighting sysems andenergy check list

UNIT-IV | FURNITURE AND ASSESSORIES: The functiona aspect-furniture
elements, structure, finish, upholstey, The decorative aspeds- styles of
furniture, Furniture tems placed in the guestrooms, Standard sizs of
furniture, Furniture arrangemertd Guidelines. ACCESSORIES: Various 8
types of accessores and their guidelines,Flower Arrangement as an
aacessorylndoorPlantsas an aaccessory.

UNIT-V | WALL AND FLOOR FINI SHES:

Wall Finishes: Paint, Wallpaper, Fabric, Laminates Wood pnelling,
Ceramic Tiles, Ghbss, Textured.

FLOOR FINISHES: Ceramic, Marble Terrazzo, Granite, Corncrete, Wood,
Resilient (Vinyl, Asphat, Rublker, Linoleum), Carpets (Types and
Maintenance)

Text Bodks

The Handbook of Interior Design by Jo Ann Asher Thompson, NancyH.
Reference Bodks
Thel nterior Design Refeence & Specification Book: Everyhing | nterior DespgnersNeedio Know
Every Day, byChris Grimley,Li ndaO®hea, andvlimi Love
Thelnterior Design Handoook by Frida Ramstedt
Residentiall nterior Desgn: A Guide To Planning Spacedy CourtneyNysuenand MaureenMitton

Mapping Matrix of Course Objectives(C0O) and CourseLearning OQutcomegCLO)

SEM | SUB CODE Coursename Course | CLO1| CLO2| CLO 3| CLO 4| CLOS
Objectives
Qo1 X

\ 2MDG604 | I nterior Desgn Qo3 X
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COMPUTER-BASED NUMERICAL AND

STATISTICAL TECHNIQUES L T P C
Course Code: 2AMDC101A 3 0 0 3
Course Type: ES
Pre-Requisite Engineering Mathematicsi 1ll

COURSEOBJECTIVES(COs)
5. To familiar with different operators which are useful in Numerical Analysis and introducethe concept of interpolation
6. To Familiar with numerical solutions of algebraic, transcendental and simultaneous equations. Also introduce numerifal
differentiation and integration with applications.
7. Familiarize with numerical solutions of ordinary differential equations.
8. To equip the students with the knowledge of basic probability, Random variables, discrete as sell as continugus
distributionswith their applications, correlation and regression.

COURSELEARNING OUTCOMES(CLOs)
The syllabus hasbeen prepared in alignment with National Education Policy (NEP). After competion of course, studentswouldbe
able to:

5. Getexposedto finite dif ferencesand interpolation

6. Getnumerical solution of equations and find the numerical dif ferentiation and integration.

7. Demonstratethe numerical solutions of ordinary differential equations by different methods

8. Implement the probabili ty concepts and the corregponding distributions and compute correlation coefficientsand

regression lines.

UNIT COURSECONTENTS HOURS

UNIT-I Finite Differencesand I nterpolation:
First and higher order differences - Forward differences and backward differences anq

Central Differences - Differences of a paynomial - Properties of operators - Facbria
poynomials - Shifting operator E - Relations between the operators. Interpolation -
Newton-Gregory Forward and Backward Interpolation formulae - Divided differences
Newton's Divideddifferenceformua - Lagrange's Interpolation formula.

UNIT-1I Numerical Soluti on of Equations, Differentiation and Numerical integration: Bisection
Method, Newton-Raphson method - Gauss Elimination method - Gauss Jacobi method

Gauss Sedel method Numerical Differentiation and Integration: Newton's forward ang 8
backward differences formulae to compute first and higher order derivatives - The
Trapezoidal rule - Simpson's one third rule and threeeighth rule.

UNIT-I Numerical Soluti onsof Ordinary Differential Equations
Solution by Taylor'sseries- Euler'smethod Modified Euler method - Runge Kuttamethods 8

of secord and fourth orders.

UNIT-IV Statistics: Introduction, Measures of Central tendency and dispersion , Moments -
Skewnessand kurtosis basedon moments. 8

TEXT BOOK SREFERNCE BOOK S

1. Grewd, B.S.,Numerical Methods, Khanna Publi shers, 6th edition,
2. Seatry, S.S. Introductory Methods of Numerical Analysis, PH New Delhi , 2007
3. Balagurusamy, E., Computer Oriented Statgtical and Numerical Methods - TMH, 2000
4. Jain, M.K. lyengar, SR.K. and Jain, R.L., Numerical Methods for Scientific and Engineering
Compuation, Wiley Easten Ltd., 1987

5. Gupta,S.C. and Kapoor,V.K., Fundamental of Mathematical Statgtics, S. Chand, New Delhi,

M apping Matrix of Course Objectives(CO) and Course L earning Outcomes(CL Q)

CLO
co CLO-01 CLO-02 CLO-03 CLO-04

CO-01
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CO0-02

CO-03

CO-04
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ntroduction to Python Programming L T P |C
Course Code: 24X XXX 0 0 2 |1
Course Type: |PC
Pre-Requisi teN |l

COURSE OBJECTIVES
5. Tounderstand the fundamental structure of Python programs and the installation p rocess

6. To demonstrate proficiency with Python data types, variables, control statements, ard

debugging techniques.

7. To develop and test functions, including the use of identifiers, keywords, and varioy

operators.

8. To create Python programs incorporating

structures.

9. To apply Python programming concepts to implement a functional contact managemeft

system.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

4. Learn the measurement of non-electrical variables and electrical quantities

5. Outline the basic structure of a Python program and discuss its components.

6. Practice variable assignments, perform operations with integers and floats, and utilize contr
stat ements effectively.
Design and implement functions, using appropriate identifiers, keywords, and operators.

7.
8. Write programs th at take user input and display output, utilizing built-in data structures lilte

strings, lists, sets, tuples, and d ictionaries.
9. Develop a functional contact management system i
demonstrating comprehensive Python programming sKkills.

input/ output statements and built-in da

ncorporating all learned concept

MODULE

TRAINING CONTENT

STUDENTSENGAGEMENT

ACTIVITY

Introduwction to Programming usng Python
Structure of a PythonProgram, Python Overview
Modes of Programming in Python, ingalling
Python,Algorithms and Flowcharts

Divide dudens into small groupsand
ask themto outlinethe kesic structure of
a Python program. Eachgroup pgeserts
their structure, and the dass dscusses
similaritiesanddiff erences.

Data Types & Vaiabless Statemens &
Expressions, Variales, Integers & Floats.

Control  statements:-branching, looping, Exit
function, break, continue and pass, mutable and
immutable structures. Testing anddebugging a
program.

Demonstrate  variade  assignment,
opeaationswith integers and floats, and
cortrol statements (if-else, loops).
Stucentswill practicetheseconcepts by
writing and testing simple code
Snippets.

Fundions, Interpreter  shell, Indertation
Idertifiers and keywords, Literals, Basic operators

(Arithmetic opeator, Relational operator, Logicatest ther functions and use identifiers,

or Boolean operator, Assignment Operator, Bi
wise operator). Building Hocks of Python
Standard libraries in Python, notion of class

Stucents will design and implement
their own functions, induding defining
parameters andreturn values.Theywill

keywords, and operators appropriately
within their functions.

object and method.
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Creating Python Programs. Inputand Qutput
Statemerts Bult-in data structures: Strings,

takes userinput anddispl ays' ¢
incorporating built-in data structures

data types, contral statements, functions,
and dita structures.

Implement

functional
maregement system.

\V; StringsSlicing, lists, Sts, Tuplesand (strings, lists, sets, tuples, dictionaries)
Dictionary and ascciated operations, Indexing  [and sing cusom modules. For
& Slicing. example, asmple catact maregement
systemor aquiz game.
Handson Activity:
\Y Apply Python programming concepts: [mplement a python program that

includesall the conaepts.

LEARNING RESOURCES

1. 0 Pthon Programming: A Modern Approach 6Vamsi Kurama, Pearson
2. 0 PthonProgramming d&xford,ReemaThareja,Ju ne2017
3. 0 L enang Python 6 Mark Lutz, Orielly
4. 0 Mink Python 6Allen Downey, Green Tea Press
5. 0 thon Cookb ook6by David Beazley and Brian K .Jon es
6. 0 fthon for Data Analysis &y Wes McKinney
Mapping Matr ix of Course Objectives (CO) and Course Learning Outcomes (CLO)
TLO1 TLO2 TLO3 TLO4 TLOS
TO1
TO2
TO3
TO4
TO5
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Machine Learning with Python L
Course Code: 4 4XXXX 0 0
Course Type: PC
Pre-Requisite

N

COURSE OBJECTIVES

10. To understa nd the fundamental concepts of pyth on program ming.

11. To apply machine learning concepts and processes using Python libraries.

12. To analyze dat asets to perform regression analysis and evalu ate models.

13. To assess the performance of classificat ion models using various metrics such as precis ion, recall, and Hl
scored.

14. To design and Impl ement SVM for classificat ion and regression tasks.

COURSE LEARNING OUTCOMES (CLO)

At the end of the course, the student will be able to

10. Articulate the basic synt ax, data structures, and control flow in Python.

11. Impleme nt basic machine learning algorithms and processes using libraries such as Scikit-Learn.

12. Conduct exploratory data analysis (EDA), perform regression analysis, and evalu ate the performance
of regression models using appropriate metric.

13. Evalu ate classification models by calculating and interp reting performance metrics like precision, recall,
and F1 score.

14. Create and deploy Support Vector Machines (SVM) for classificat ion and regression task s, including the
use of different kernels and hyperparameter tunin g.

STUDENTS
MODULE TRAIN ING CONTENT ENGAGEMENT
ACTIVITY

Introduction to Python, python bsics, [Date
| Preprocessng techniques, Realing CSV Data inid
Memory, Loading datafrom Seaborn, Visualizaion.

Il Introduction to Madine Leaning, Python for Madine |ldentify red-world problems
Leaning. for ML soluions.Implementing
a simple ML modd.

i . ) . | Lab: Conduct EDA and
M Regresgon: Introdiction to Regresson, Linear regressolfimplement liner and multiple

with scikit-Learn, Model Evauation: EDA, Evaluatioflinear regression models.
metics, Muliple Linea Regresson.

Anayzing a dataset: Load,
clean, and visialize data.

e : o Lab: Implement classification
IV Classification: Introduction toClassification, al gorithms and performarce

Performance Measures: Confusion maix, predsion, |evaluation.
recdl, F1 score, Stratified k-fold crossvalidation.
Suppat Vedor Madine (SVM): SVM Concepts,Lab: Implement SVM for
\Y Linea SVM Classification, Polynomial Kernel. Suppat classificaion and regresson,
Vedor Regresson (SVR): Introduction to SVR,|Explore hygrparameter tuning
Applicationsand implementation usng Scikit-Lean.  |and optmization.

LEARNING RESOURCES

1. "Python Machine Learnin g" by Sebasti an Raschka and Vahid Mirjalil i

2. "Hand s-On Machine Learning with Scikit-Learn, Keras, and TensorFlowdby Aurélien Géron
3. "Machine Learning with Python Cookbook" by Chris Albon

4. "Introduction to Machine Learning with Python: A Guide for Data Scientists" by Andreas C. Miill er ar|d
Sarah Guido

5. "Machine Learning Yearnin g" by Andrew Ng
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Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

TLO1 TLO2 TLOS3 TLOA4

TO1

TO2

TO3

TOA4

TOS5

343

Fuanc™,

& ACCREDITED 2
Ar);
~h N\ GRADE

gl

EEL




Fuanc™,

i ACCREDITED =)
¥ A ¥
L4 + |
k() {4

gl

EEL

=

ENERGY STORAGE SYSTEM AND MANA GEMENT L T H
SYSTEM
CourseCode: PAPEEEXX 3 v v
Course Type: =

Pre-Requisite fvore

COURSE OBJECTIVES (CO)
A Tounderstand the different ty pesof energy storage system.
A To study about the battery charaderistic & parameters.

A Tomodel the types of batteries
A To know the concepts of battery management system and design the battery pack.

A To study about the battery testing, disposal and recyding.
COURSE LEARNING OUTCOMES (CLO)

The syllabus has been prepared in alignment with National Education Policy (NEP). After completion of cours

students would be ableto:

7

1. Describe about working principle of electric vehicles.
5 Explain the construction and working principle of various motorsusedin
: electric vehicles.
3 Understand about working principle of electronics and sensor less control in
’ electric vehicles.
4, Describethe different types and working principle of hybrid v ehicles.
5. lllustrate the various types and working principle of fuel cells.
UNIT COURSE CONTENTS HOURS
UNIT 61 MOTORAND DEVICE CHA RACTERISTICS
1 Review of motor principles, motor load dynamics, starting, braking
& speed control of dc and ac motors- power semiconductor SCRs, 8
IGBTs and MOSFETs
2 UNIT 61l ELECTRIC DRIVE CONCEPTS
Basic drive, choice of electric drives, advantages, nature and
classfication of drives, control and stability of electric drives, 8
feedback control of drives, thermal effects in electrical machines,
selection of motor and rating.
3 UNIT 61l DCDRIVES
Transient analysis of separately excited dc motors, converter - singlg g
phase uncontrolled, half and fully controlled rectifiers, chopper
control, closed loop control of solid-state DC drives.
4 UNIT 61V ACDRIVES
Operation of induction and induction motor, dir ect torque and flux
control of induction motor drives, starting methods and speed control 8
of single-phase induction motors, self-controlled synchronous motor
drive, selection of motor and rating vector control of synchronous
motor.
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5 UNIT 6V DRIVESFOR SPECIAL ELECTRICAL MACHINESDrives
for variable reluctance motors, microprocessor/ microcontfoller
dgatetrigger signal generation applicationsto special 8 electrical
machines, switched reluctance motor drives, brushless DC
motor drives, permanent magnet drives.
TEXT BOOK
1 Ibrahim Dincer, Halil S. Hamut and Nader Javani, 6Thermal Management of
' Electric Vehicle
Battery Systemsd John Wiley& Sons Ltd., 2016.
5 Chris Mi, Abul Masrur& David Wenzhong Gao, oHybrid electric Vehicle-
' Principles & Applicationswith Practical Properti e dMiley, 2011.
3 Mehrdad Ehsani, Yimin Gao, Ali Emadi, 0 Mdern ElectricHybrid Electricand Fuel Cell
: Vehiclesd, Taylor& Francis Group, 2010.
4 James Larminie, John Lowry, 0 Eettric Vehicle Technology Explainedd ,John Wiley &
' Sons Ltd,2003.
REFERENCES
1 G. Pistoia, JP. Wiaux, SP. Wolsky, oUsed Battery Coll ection and Recydingd Elsevier,
' 2001. (ISBN:0-444-50562-8)
5 Guangjin Zhao, 0Reuse and Recycling of Lithium-lon Power Batteri e sbtin Wiley &
: Sons. 2017.(ISBN: 978-1-1193-2185-9)
3 T RCrompton, 0 B ary ReferenceBook-3d Editio n &lewnes Reed Educational and
. Professional Publishing Ltd., 2000.
4 4Arno Kwade, Jan Diekmann, oRecycling of Lithium-lon Batteries: The LithoRecWay6

Springer

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM | SUB CODE Course name Course CLO 1 CLO CLO CLO CLO

Objectives 2 3 4 5

ENERGY Co1 X

STORAGE €o2 X
CO3 X X X X
24PEEEXX | SYSTEM AND coa
MANAGEME NT

SYSTEM CO5 X X X

345




TESTING AND CERTIFICATION OF
ELECTRIC HYBRID VEHICLES L T
Course Code: DAPEEEXX 3 0
Course Type: PE

Pre-Requisite None

COURSE OBJECTIVES (CO)
A To gain knowledgein thefield of E-vehicle certification.
A Tounderstand the concept of static testing of E-vehicle.
A Tounderstand the concept of dynamic testing of E-vehicle.
A To study about various E-vehicle component testing.
A Tounderstand the fundamentals of charging station & hybrid electric vehicle testing.

COURSE LEARNING OUTCOMES (CLO)
The syllabus has been prepared in alignment with National Education Policy (NEP). After completion of cours
students would be able to:

Gain knowledge in the field of E-vehicle certification.
Explain the concept of static testing of E-vehicle.
Explain the concept of dynamic testing of E-vehicle.

Know about various E-vehicle component testing.
Gain theinsight of charging station & hybrid electric vehicle testing.

ar w0 N BE

UNIT COURSE CONTENTS HOURS

UNITAI INTRODUCTION
Spedfication & Classification of Vehicles (induding M, N and O

layout), Homologation & its types, Regulations overview (EEC,
1 ECE, FMVSS, AlS,CMVR), Typeapprova Scheme, Homol ogation for 8
expat, Conformity of Production, variousParameters, Indrumerts and
Types of test tracks, Hardware in The Loop (HIL) corceps for
EV/HEVs.

UNIT 7 Il STATIC TESTING OF VEHICLE

Photagraphs, CMVR physical verification, Tyre Tread Deph Tet,
Vehicle Weightment, Horn installation, Rear view mirror indallation,
Tell Taes, External Projection, Wheel Guard, Arrangement of Foot
Controlsfor M1 Vehicle, Angle & DimendonsMeasurement of Vehicle,
Therequirement of temporary cabin for drivei away 1 Chassis, electric
vehiclei Sdety norms, Energy consumption andpower test.

UNIT 7 [l DYNAMICSTESTING OF VEHICLE

HoodLatch, Gradeallity, Pas-by Noise, Interior Noise, Turning Circle
Diameter & Turning Clearance Circle Diameter, Steering Effort,
3 Congant Speed-ud Consumption, Coadling Performance, Speedo-meter
Cdlibration, Range Test, Maximum Speed, Acceleration Test, Coast-
down test, Brakes Performance ABS Test, Broad band / Narrow band
EMI Ted, Electric vehicleT RangeTest.

UNIT T IV VEHICLE COMPONENT TESTING
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Horn Testing, Safety Glasses Test: Wind<reen laminaed and
toughenedsafety glass, Rear View Mirror Test, Hydrauli c Brakes Hoses
Fuel Tank Test: Metdlic & Plagtic, Hinges and Latches Test, Tyre &

Whedl Rim Test, Bumper Impact Test, Side Door Intruson, Crash test
with dummies, Demist test, Defrost Test, Interior Fittings, Steering
Impact test (GVW<1500kg), Body block test, Head form test, Driver
Field of vision, Sdety belt assemblies, Safety bdt anchaages, Seat
archorages & head restraints test, Airbag Test, Accelerator Control

Sydem, Motor power, Sdety Requirements of Traction Batteries, EMI-

EMC (CI, BCI, RE,RI and CTE).

UNIT 7V TESTSFOR HYBRID ELECTRIC VEHICLES, RETRO-
FITMENT AND CHARGING STATION

Hybrid Electric Vehicles Tests (M and N category), Tegs for Hybrid
Electric System Intended for Retro-fitment on Vehiclesof M and N
Cateqory (GVW < 3500kg), Testfor Electric Prgpulsion kit intenced for
Conversion, Test for Electric Vehicle Conductive AC Charging Sysem,
and Testfor Electric vehicle conductive DCcharging system.

TEXT BOOK

1.

Michael Plint & Anthony Martyr, OEngine Testing & Practice 6Butterworth

Heinmenn, 39 ed, 2007

REFERENCES

1.

2.

Proceedings- Automotive Testing & Certification held on 20t to 24t July

2010at ARAI, PUNE

Bosch Automotive Handbook, Robert Bosch, 7th Edition, 2007.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM SUB CODE Course name Course CLO | CLO | CLO | CLO | CLO
Objectives 1 2 3 4 5
TESTING AND gg; X
X
24PE EEXX CERTIFICATION OF Co3 < ~ ~
ELECTRIC HYBRID CO4 v
VEHICLES CO5 X X
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M ODELLING AND SIMUL ATION OF
EHV L T P C
Course Code: PAPEEEXX 3 0 0 3
Course Type: PE

Pre-Requisite None

COURSE OBJECTIVES (CO)
A Tounderstand the modelling of vehicle performance parameters.
A To model battery electric vehicles.
A To desciibe the drivetrain characteristics.
A To know the concepts of energy management system.

A To know the vehicle dynamic control systems.

COURSE LEARNING OUTCOMES (CLO)
The syllabus has been prepared in alignment with National Education Policy (NEP). After completion of cours,
students would be able to:

Understand the modelling of vehicle performance parameters.
Model battery electric vehicles.

Describe the drivetrain characteristics.

Apply the concepts of energy managementsystem.

Explain the vehicle dynamic control systems.

a s~ wDnNPE

UNIT COURSE CONTENTS |HOURS
UNIT 7 | MODELL ING IN PERFORMANCE PARAMETER

Modedling Vehicle Acceleration - Acceleration performarce parameters,
1 modelling the accel eration of anelectric scooter, moddling the acceleration of & 8
small car.

UNIT 7 I MODELL ING OF BATTERY ELECTRIC VEHICLES

Electric Vehicle Moddling - Tractive Effort, Rolling resistance force,
Aerodynamic drag, Hill climbingforce,

Acceleration force, Total tractive effort, Modelling Electric Vehicle Rarnge -
2 Driving cycles, Rangemodelling of battery electric vehicles, Constant velocity 8
rangemodelling, Rangemoddling of fuel cell vehicles, Range modelling of
hybrid electric vehicles.

UNIT 7 Il DRIVE TRAIN CHARACTERISTICS

Modeling and Characteristics of EV/HEV Powertrains Comporents- ICE
Paformarce Characteristics, Electric Motor Paformance Characteristics -
Battery @ Performarce  Characteristics-Transmission  and  Drivetrain
3 Characteristics-Regenerative Braking Characteristics-Driving Cycles Modelling 8
andAndysis of Electric and Hybrid Electric Vehicles Proplsion andBraking -
Longitudinal Dynamics Equation of Motion - Vehicle Propulsion Modelling and
Andysis - Vehicle Braking Modelling and Analysis.

UNIT T IV ENERGY MANAGEMENT
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Handing Analysisof Electric and Hybrid Electric Vehicles- SimplifiedHandling
Model s Energy/Power Allocation andM anagement - Power/Energy Management 8
Controllers - Rule-Based Control Strategies - Optimization-Based Control
Strategies.

UNIT T V VEHICLE DYNAMIC CONTROL

Control of Electric and Hybrid Electric Vehicle Dynamics - Fundamentals of
Vehcle Dynamic Control (VDC) Sygems, VDC Implementation on Electric and
5 Hybrid Vehiclesi Case Studies, Rechargeable Battery vehicles,Hybrid Vehicles, 8
Fuel Cell Powvered Bus. Smulation Tools: Matlab'Simulink, ADVISOR and
AVL Cruise.

TEXT BOOK
1 JamesLarminie, JohnLowry, 0 E ttre Vehicle TechnologyE x p | a iJohae d 6 ,
Wiley & Sons
2 Amir Khajepour, Saber Fallah and AvestaGoodarzi, 0 E ttree and Hybrid
Vehicles-
Technologies, Modelling and Control: A Mechatronic App roach 6Jphn Wiley &
REFERENCES

1 Antoni Szumanowski, 0 Hyrid Electric Power Train Engineering and
Technology:

2 Mehrdad Ehsani, Yimin Gao, Ali Emadi, oM odern Electric, Hybrid Electric,
and Fuel Cell

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM SUB CODE Course name Course CLO 1 CLO2 | CLO3 | CLO4 | CLOS
Objectives
Cco1 X
BASIC CO2 X
24PEEEXX ELECTRICAL CO3 X X X
ENGINEERING CO4 X
CO5 X X
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ELECTRIC DRIVES AND CONTROLS
FOR ELECTRIC VEHICLES L T P

Course Code: PAPEEEXX 3 0 0 3
Course Type: |PE

Pre-Requisite |None

COURSE OBJECTIVES (CO)
A To study about the motor & device characteristics & parameters.

A To know the various electric drive concepts

A To have aknowledge of DC drive mechanism.

A To have aknowledge of AC drive mechanism.

A Tounderstand about drives for special electrical machines.

COURSE LEARNING OUTCOMES (CLO)
The syllabus has been prepared in alignment with National Education Policy (NEP). After completion of cours
students would be able to:

Describe about the motor & device characteristics& parameters.
Explain about various electric drive concepts

Understand the DC drive mechanism.

Understand the AC drive mechanism.

Explain about drives for special electrical machines.

a s wDnh e

UNIT COURSE CONTENTS HOURS
UNIT 7 | MOTOR AND DEVICE CHARACTERISTICS

Review of motor principles, motor loaddynamics, starting, braking & speed cortrol of dc
1 and aamotors- pawer semicondictor SCRs, IGBTs and 8
MOSFETs

UNIT 7 Il ELECTRIC DRIVE CONCEPTS

Basic drive, choice of eectric drives, advantages, nature and classification of drives
2 cortrol and stability of eectric drives, feedback control of drives, therma effects in 8
electrical machines, selection of motor andrating.

UNIT 7 11 DC DRIVES

Transient arelysis of separately excited dc motors, converter - single phase uncontrolled,
3 hdf andfully cortrolled rectifiers, chaopper cortrol, closed loop 8
cortrol of olid-state DC  dives.

UNIT 7 IV AC DRIVES

Operation of induction and induction motor, direct torque and flux control of indudion
4 motor drives, starting methods and speed cantrol of single-phaseinduction motors, self- 8
cortrolled synchronous motor drive, selection of motor and rating vector control of
synchronaus motor.

UNIT T V DRIVESFOR SPECIAL ELECTRICAL MACHINES
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Drivesforvariad e reluctancemotors, microprocessor/ microcontroll er i gate trigger signal
5 gereration applicationsto special electrical machines, switched rel uctance motor drives,

brushless DC motor drives, permanent magnet
drives.

TEXT BOOK
1 Gopal K D, Fuddamentals of Electric Dri v e MabdosaPublishing HousePvt. Ltd.,
2 Pillai SK, 0A first courseon Electrical Dri v e Wiley Easten Ltd, Bombay 2011.
REFERENCES
1 Ali Elamadi, 0Handbook Automotive Power Electronicsand Driv e sCiRC
Bimal K Bose, OModern Power Electronics and Driveso ,Elsevier publishers,

2 Butterworth
3 Krishnan R, 0Permanent Magnet synchronous and BrushlessDC Motor Dri v e s 6
CRC Publishers,
;1 Krishnan R, 0Switched Reluctance Motor Drives: Mod eling, Smulation, Analysis,
Design and
Mapping Matrix of Course Objectives (CO) and Cour se Learning Outcomes (CLO)
SEM | SUB CODE Course name Course CLO | CLO | CLO | CLO | CLO
Objectives 1 2 3 4 5
ELECTRIC DRIVES gg; X
AND CONTROLS X
24PEEEXX | FOR ELECTRIC o R
VEHI CLES CO5 X X X
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ELECTRIC & HYBRID VEHICLES P C
Course Code: RA4PEEEXX 3 0 0 3
Course Type: [FE

Pre-Requisite [None

COURSE OBJECTIVES (CO)
A Tounderstand the concept of electric vehicles.

A To study about the motors & drives for electric vehicles.
A Tounderstand the electronicsand sensorsin electric vehicles.
A Tounderstand the concept of hybrid v ehicles.

A To study about fuel cell for electric vehicles.
COURSE LEARNING OUTCOMES (CLO)

The syllabus has been prepared in alignment with National Education Policy (NEP). After completion of cours

students would be ableto:

1.
2.

Describe about working principle of electric vehicles.

Explain the construction and working principle of various motors used in

electric vehicles.

Understand about working principle of electronics and sensor less control in

electric vehicles.
Describethe different types and working principle of hybrid v ehicles.
lllustrate the various types and working principle of fuel cells.

COURSE CONTENTS

HOURS

Introduction to Eledric Vehicles

Electric Vehicle d Need - Types d Cost and Emissions 6 End of life.
Electric Vehicle Technology 9 layouts, cables, components, Controls.
Batteries 0 overview and its types. Battery plug-in and life. Ultra-
capacitor, Charging d Methods and Standards. Alternate charging sources
d Wireless & Solar.

Electric Vehicle Motors

Motors (DC, Induction, BLDC) & Types, Principle, Construction, Control.
Electric Drive Trains (EDT) 0 Saies HEDT (Eledrical Coupling) & Power
Rating Design, Peak Power Source (PPS); Parallel HEDT (Mechanicd
Coupling) 6 Torque Coupling and Speed Coupling. Switched Reluctance
Motors (SRM) Drives 0 Basc structure, Drive Convertor, Design.

Electronicsand Sensor-lesscontrol in EV

Basic Electronics Devices 8 Diodes, Thyristors, BJTs, MOSFETs, IGBTS,
Convertors, Inverters. Safety 0 Risks and Guidance, Precautions, High
Voltage safety, Hazard management. Sensors - Autonomous EV cars, Self-
drive Cars, Hacking; Sensor less d Control methods- PhaseFlux Linkage-
Based Method, Phase Inductance- Based, Modulated Signal Injection,
Mutually Induced Voltage-Based,Observer-Based.

Hybrid Vehicles

Hybrid Electric vehicles 8 Classfication & Micro, Mild, Full, Plug-in, EV.
Layout and Architecture d Series, Parallel and Series-Parallel Hybrid,
Propulsion systems and components. Regenerative Braking, Economy,
Vibration and Noisereduction. Hybrid Electric Vehicles System 8 Analysis
and its Types,Controls.
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Fuel Cellsfor Electric Vehicles

Fuel cel & Introduction, Technologies & Types, Obstacles. Operation
principles, Potential and I-V curve, Fuel and Oxidation Consumption, Fuel
cdl Characteristics 0 Efficiency, Durability, Specific power, Factors
affecting, Power design of fuel Cell Vehicle and freezecapadty. Lifetime
costof Fuel cell Vehicle 8 System, Components, maintenance.

TEXT BOOK

REFERENCES

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO

Jack Erjavec and Jff Arias ,Hyhirid, Electric and Fuel Cell Vehicl e £éngage Leaning, 201p.

Jack Erjavec and Jeff Arias, OAlternative Fuel Technology & Electric, Hybrid and Fuel
Cell

Vehicle s Gengagelearning Pvt. Ltd., New Delhi, 2007

Mehrdad Ehsani, Yimin Gao, sebastien E. Gay and Ali Emadi, 0Modern Electric, Hybrid
Electric

and Fuel Cell Vehicles: Fundamentals, Theory and Designé CRC Press,2009.

Jack Erjavec and Jff Arias ,Hyhirid, Electric and Fuel Cell Vehicl e £éngage Leaning, 201P.

Hybrid Electric Vehicle System Modeling and Control - Wei Liu, General Motors,USA, John
Wiley & Sons, Inc., 2017.

Hybrid Electric Vehiclesd TeresaDonateo, Published by ExLi4EvA, 2017.

Electric and Hybrid VehiclesPower Sources, Models, Sustainability, Infrastructure and the
Market Gianfranco Pistoia Consultant, Rome, ltaly, Elsevier Publications, 2017.

Hybrid, Electric & Fuel-Cell Vehicles Jack Erjavec, Delmar, Cengagelearning.

SEM | SUB CODE Course name Course CLO 1 CLO CLO CLO CLO
Objectives 2 3 4 5
ELECTRIC & co1 X
HYBRID co2 X
24PEEEXX CcOo3
VEHI CLES Coa X X X X
CO5 X X X
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ELECTRO-CHEMISTRY OF FUEL CELLS L |T

Course Code: RAPEEEXX 3 0

Course Type: [ E

Pre-Requisite [NOne

COURSE OBJECTIVES (CO)
A To study about the various typesof fuel cells

A Tounderstand the thermodynamics of fuel cells
A Tounderstand the electro chemistry concept of fuel cells.
A To study the performance characteristics offuel cell.

A To know about hydrogen fueling.
COURSE LEARNING OUTCOMES (CLO)
The syllabus has been prepared in alignment with National Education Policy (NEP). After completion of cours,
students would be able to:

Explain the varioustypes offuel cedls.
Leant the thermody namics background of fuel cells.

Gain understanding the fundamental concepts of electro chemistry fuel cells.
Understand the performance behavior of fuel cell.
Know the various technology of hydrogen fueling.

bk w DdE

UNIT COURSE CONTENTS HOURS

Introduction of Fud Cells

1 Introduction-working and types of fuel cell-Low, medium and high
temperaure fuel cell, Liquid and methanol types, Proton exchange 8
fuel cel solid oxide, hydrogen fue cellss-Themodynamics and
electrochemical kinetics offuel cells.

2 Thermodynamics
Enthalpy change of a reacting sydem, sygematic Gibbsfree energy, ldeal 8

efficiency of the energy conversion, energy balance in fuel cells

3 Electro Chemistry
Nemst equation, relation of the fuel consumption versus current output,

stoichiometric coefficients and utilization percentages of the fuel and
oxygen, massflow rate calculation for fuel and oxygen in single cdl and
fuel cell stad, total voltage and current for fuel cells in paralel and serious
conrection, over-patential and podarizations, DMFC operdion scheme,
generous issues -water flooding and water management, polaization in
PEMFC.

4 Fuel Cell Components and their impact on performance

Fuel cell performance characteristics- Current/voltage, voltage
efficiency and power dendty, Ohmic resistarce, Kinetic performance, 8
masstransfer effectssmembrane electrode assembly components, fuel cdl
stacks, bi-polarplate, humidifiers and codling dates.

5 Fueling

Hydrogen storage technology-pressure cylinders, liquid hydrogen, metal
hydrides, methods of hydrogen production, cabon fibres-reformer
technology- steam reforming, partial oxidaion, auto thermal reforming- CO
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removal, fuel cell technology tased on removal like bio-mass.

TEXT BOOK
1 Frano Babir, "PEM FUEL CELLS: Theory and Practice", Elsevier Academic
' Press, USA,
2005.
5 Viswanathan B.and Scibioh Auli ce M, "Fuel cells: Principles and App lications",
"~ University
Press 2006.
REFERENCES
1 Fuel cells for automotive applications - professonal engineering publishing UK,
' 2004.
5 Mehrdad Ehsani, Yimin Gao, Sebagien E. Gay and Ali Emadi, "Modem Electric,
' Hyb rid
Electric and Fuel cell Vehicles"', Fundamental, Theory and design”, CRSPress,
3 Fuel cell Technology Handbook SAE International Gregor Hoogers CRC Press,
' 2003.
4 Young G J,"Fuel cells", Rein hold publishing Copr., 1960.

Mapping Matrix of Course Objectives (CO) and Course Learning Outcomes (CLO)

SEM | SUB CODE Course name Course CLO 1 CLO CLO CLO CLO
Objectives 2 3 4 5
ELECTRO- Cco1 X
24PEEEXX CHEMISTRY OF ggg X i X X
FUEL CELLS coa
CO5 X X X
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COMPUTER ARCHITECTURE &0ORGANEATION
Course Cale: 24EBPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :NIL End Semester Examination: 60 Marks
LTP:300
Credits: 3
COURSE OBJECTIVE
1. Toimpart the basc concepts of component, architecture and register organization.

2.

3.

4.
5.

Tounderstand concepts of datarepresentation and binary value implementation
usingarithmetic algorithms.

To teachthe students how to describe machine capabili ties and design an effective data
pathof control unit

To provide knowledge of memory technologies,interfacingtechniques and sub-system.
To make students understand the importance of I0interfacingtechniquesand
theirperformancemetrics for a typical canputer.

COURSE LEARNINGOUTCOMES(CLO)

The syllabus has been prepared in accadance with National Education Policy (NEP). After
thecompletion of caursethe students will be able to:

1.

2.

3.

Analyse the basc operational concepts of Functional unit, Instruction format and
addressgng mode.

Differentiate the RISC and CISC architecture. Analyze the performance of machines
with different capabilities.

Illustrate the binary format of numerical and characters. Validate efficient algorithm
for arithmetic operations.

Understand the need for an interface and instruction cycle phases.Implement the
hardwiredand microprogrammed control unit for analysethe performance.

Explain the importance of hierarchical memory organization. Able to construct larger
memories. Analyze and suggest efficient cache maping technique and replacement
algorithm for given design requirements.

MAPPING BETWEENCOLWRSE OBJECTIVES(COS) AND COURSE LEARNINGOUTCOMES(CLOS)

CLO1 CLO2 CLO3 CLo4 CLO5

Co1

CO2

CO3

CO4

CO5
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COURSE CONTENTS

UNIT COURSE CONTENTS

NUMBER

UNIT-I INTRODUCTION
Evolution of Computer Systems-Computer Types-Functional units-Badc
operational concepts-Busstructures- location and addressesmemory operations-
Addresgng modes-Design of a computer system- Memory Instruction and
instruction sequenadang, RSCversus CISC.

UNIT-II CENTRAL PROCESSING UNIT
Introduction-Arithmetic Logic Unit - Fixed point arithmetic, floating point
arithmetic-Execution of complete instruction-Basic concepts of pipelining.

UNIT-II CONTROL UNIT DESIGN
Introduction-Control ~ Transfer-Fetch cycle- Instruction Interpretation &
Execution Hardwired control - Micro-programmed control

UNIT-IV MEMORIESAND SUBSYSTEMS
Semiconductor memory - Satic and Dynamic -Associgdive memory- Cache
memory-Mapping methods, Organization of acachememory unit, Fetch and write
mechanisms Virtual memory-Secondary memories-Optical magnetic tape &
magnetic disks &controllers.

UNIT-V I/ OPROCESSING
Introduction-Datatransfer techniques- Bus Interface- 1/0 Channel-I/ O Processa,
I/ Odevices-Direct menory access.

TEXT BOOKS

Computer Organization and Design - The Hardware/ Software Interface-Author D. A.
Pattersonand J.L. Hennessy publisherMorgan Kaufmann Edition 2014

Computer Organization, Carl Hamache, Zvonko Vranesic and Safwat Zaky, V Edition,
Computer System Architecture, Morris Mano, Third edition-2002, Prentice Hall of India Pvt
Ltd publications.

Computer Organization and Architecture z Designing for Performanced William
Sallings,Ninth edition, Pearson publications.

REFERENCBOOKS

0 Sructured Computer Organization, Andrew S. Tanerbaum

David A. Patterson and JohnL. Hennessy,@omputer Organization and Design:
TheHardware/ Software interfaced

,,,,,

JohnP.Hayes,Gomputer Architecture and OrganizatE 1 TTHirdh Edition, TataMcGaw Hill
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THEORY OF COMPUTATION

Course Cale: 24EEPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :NIL End Semeder Examination: 60 Marks
LTP:300
Credits: 3
COURSE OBJECTIVES

1. Tounderstand and desgn various finite Canputing models.

2. Tounderstand the basics ofregular expresson and its equivalence.

w

To gain knowledge about the concepts of grammar, normal forms.

»

To study the concepts of PushDown Automata and its applications.

o

To understand the recursive and recursively enumerable languages, decidability and
undecidability of various problems.

COURSE LEARNINGOUTCOMES (@.0)

The syllabus hasbeen prepared in accadancewith National Education Policy-2020 (NEP). After
completion of course,students would be able to:

1.

Comprehend regular languagesand finite automata and develop ability to provide the
equivalencebetween regular expressons,NFAs,and DFAs.

Designregularexpressonsto define simple and comgex search criteria

Disambiguate context-freegrammars by mastering the concepts of contexO fZeelanguages

Design PDAo recognize context freegrammars.

S

Apply the concepts of recursive and recursively enumerable languages and design efficient|
Turing Machines.

COURSE LEARNINGOUTCOMES (@.0)-COURSE OBJECTIVES(CO) MAPPING

S

CLO1 ao2 CLO3 o4 CLOS

COURSE GONTENTS

UNIT CONTENTS
NUMBER
UNIT-I
BASC COMPUTATIONAL CONSTRUCTS
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UNIT CONTENTS
NUMBER

Finite State Systems,BasicDefinitions Non-Deter ministic finite automata(NDFA),
Deterministic finite automata (DFA), Equivalence of DFA and NDFA Finite
automata with -moves, minimization of finite Automata, Concept of basc
Machine, Properties and limitations of FSV, Moore and Mealy Machines,
Equivalence ofMoore and Mealy machines,pumping lemma.

UNIT-II REGULAR EXPRESONS

Regqular grammars,regular expressons,equivalencebetween regular languages,
properties of regular languages, Regilar Expressons, Equivalence of finite
automata and Regular Expresdons, Regular expresson conversion and vice
versa.Conversion of NFA toDFAby Ardend Kdethod.

UNIT-1I GRAMMAR

Context Free Languages z Leftmost and rightmost derivation, parsing and
ambiguity, Chomsky Hierarchy, LR(k) Gcammars, propertiesof LR(k) grammars,
Smplification of CGFG,Normal forms

UNIT-IV PUSHDOWN AUTOMATA

Pushdown Automata zDefinition, Instantaneous Desaiption, Applications of
PushdownMachines, NDPDAand DPDA, Equivalence:PDAto CFL and vice-versa,
pumping lemma for CFL..

UNIT-V TURINGMACHINES &COMPUTATIONAL COMPLEXITY

Turing Machines- Introduction, Definition, Instantaneous Desaiption, Turing
machine as Acceptors, Halting problem of T.M., Undecidability: Basics, 0 I O
Correspondence Problem, 2 E A AlBe@em, Poperties of Recusive and
Recusively Enumerable Languages, Introduction to NP-Hardness and NP-
Completeness.

TEXT BOOKS

E. Hopcroft and J D.Ullman, Ontroduction to Automata Theory, Languagesand Computationd
Pearson, Education Publishers, 2nd Edition, 2004

REFERENCE BOOKS

Michael Spser, Ontroduction to the Theory of Computationd, Thomson Asia,2004

JCMartin, Ontroduction to Languages ad Theory of Computationd McGaw Hill,2003

K.LP.Mishra, N.Chandrasekaran , OTheoretical Computer Scel A APHICBRd Edition, 2007
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ANALYSS AND DESIGNOF ALGORITHMS
Course Cdale: 24EHPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :NIL End Smester Examination: 60 Marks
LTP:300
Credits: 3

COURSE OBJECTIVES(C/ §)

1. Toanalyzethe asymptotic performance ofalgorithms and to write rigorous carectness
proofs for algorithms.

2. To demonstrate a familiarity with major Divide and conquer algorithms and data
structures.

3. Toapply important Dynamic programming design paradigms and methods ofanalysis.

4. Todemonstratethrough examples greedy design paradigm.

5. Tosynthesizeefficient algorithms in common engineering design situations.

COURSE LEARNINGOUTCQOMES (Q.OG)
The syllabus has been prepared in accadance with National Education Policy-2020 (NEP)
After completion of course,students would be able to:
1. For a given algorithms analyze worst-case running times of algorithms based on
asymptotic analysis and justify the carr ectness ofalgorithms.

2. Descaibe the divide-and-conquer paradigm and explain when an algorithmic desigrn]
situation calls for it. Synthesize divide-and-conquer algorithms. Derive and solve
recurencerelation.

3. Descibe the dynamic-programming paradigm and explain when an algorithmig
desgn situation calls for it. For a given problems of dynamic-programming ang
develop the dynamic programming algorithms, and analyze it to determine it$
computational complexity.

4. Descibe the greedy paradigm and explain when an algorithmic design situation call$
for it. For a given problem developthe greedy algorithms.

174

5. For a given model engineering problem model it using graph and write the
corr esponding algorithm to solve the problems.

COURSE LEARNINGOUTCOMES (Q@.O&)-COQURSE OBJECTIVES(C/ §) MAPPING

ao1 a0z aL0o3 CLO4 aLO5

CO1

CO2

CO3

CO4
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CO5

COURSE CONTENTS

UNIT
NUMBER COURSE GONTENTS
INTRODUCTION
Algorithm analysis: Time and spacecomplexity - Asymptotic Notations and
its properties Best cae, Worst caseand average caseanalysis z Recurence
UNIT-I relation: subsitution method - Lower bounds z searching: linear search,
binary search and Interpolation Search, Pattern search: The naive strin g-
matching algorithm - Rabin-Karp algorithm - Knuth-Morris-Pratt algorithm.
Sorting: Insertion sat Z heapsort.
GRAPH ALGORITHMS
Graph algorithms: Representations of graphs - Graph traversal: DFSz BFS-
applications - Connectivity, strong connectivity, bi-connectivity - Minimum
UNIT-II spanning tree: KruskA | amdoPrima algorithm- Shortest path: Bellman-Ford
algorithm - DijkO O O Hydrithm AFloyd-Warshall algorithm
Network flow: Flow networks - Ford-Fulkerson method z Matching:
Maximum bipartite maching.
ALGCORITHM DESIGNTECHNIQUES
Divide and Conquer methodology: Finding maximum and minimum - Merge
sort - Quick sort
UNIT-1I Dynamic programm ing: Elements of dynamic programming? Matrix-chain
multi plication - Multi stage graph » Optimal Binary Search Trees. Greedy
Tedhnique: Elements of the greedy strategy - Activity -seledion problem z
Optimal Merge pattern 2 Huffman Trees.
STATE SPACE SARCH ALGORITHMS
Backtrackin g: n-Queens problem - Hamiltonian Gr cuit Problem - Subset Sum
UNIT-IV Problem z Graph oolouring problem Branch and Bound: Solving 15-Puzzle
problem - Assignment problem - Knapsack Problem - Travelling Salesman
Problem
NP-COMPLETEAND APPROXIMATION ALGORITHM
Tractable and intractable problems: Polynomial time algorithms z Venn
diagramrepresentation -NP-algorithms - NP-hardnessand NP-completenessz
UNIT-V Bin Packing problem - Problem reduction: TSP z 3-CNF problem.
Approximation Algorithms: TSP- Randomized Algorithms: concept and
application - primality testing - randomized quick sat - Finding kth smallest
number
| TEXT BOOKS
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Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and difford Sein,
"Introduction to Algorithms", 3rd Edition, Prentice Hall of India, 2009.
Ellis Horowitz, Sartaj Sahni, Sanguthevar Rajasekaran (@omputer Algorithms/ C++d
Orient Blackswan, 2nd Edition, 2019.

Richard Johnsorbaugh , Marcus Schaefer , OAlgorithms O, Pearson Education, 2006
3rd edition

REFERENCE BOKS

Aho, Ullman & Hopcraft, OChe Desgn and Analysisof Algorithmsd, Pearson Education,
2001

SEGmdman , STHedetniemi , Ontroduction to the Desgn and Analyss of
Algorithmsd McQaw Hill , 2002

Anany Levitin, Ontroduction to the Designand Analysis of Algorithmsd 3rd Edition,
Pearson Education, 2012.

Sara Baase (Canputer Algorithms- Introduction to designand analysisd Pearson.

S Sridhar, (esignand Analysis of Algorithmsg, Oxford university press, 2014.
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COMPILER DESIGN

Course Cdale: 24EHPEXX

Continuous Evaluation: 40 Marks

Pre-Requisite :NIL

End Semeder Examination: 60 Marks

LTP:300

Credits: 3

COURSE OBJECTIVES(COs)

1. Tointroduce the majorconcept areas in compler designand know the variousphases of the
compler

To uncerstand the \arious parsingalgorithms anccompaison of thesame

To provide pacticd programming skils necessay for designing acompler

To gain knowledgeaboutthe vaerious codegeneration principles

arsiw N

To uncerstand the rcessity for codeoptimization.

COURSE LEARNINGOUTCOMES (@.O)

The syllabus has been prepared in accadance with National Education Policy (NEP). After
completion of course,students would be able to:

1. Apply the knavledgeof LEX & YACC tool to develop a £anner and parser

Design and avelop softvare sydem for backend of thecompler

Suggest the necessty for appragpriate codeoptimization techniques

Corclude theappragpriate codegenerator algorithm foragiven souce language

gl Mwin

Design acompiler for any programming language.

COURSE LEARNINGOUTCOMES (@.0)-COURSE OBJECTIVES(CO) MAPPING

CLO1 CLO2 CLO3 CLO4 CLO5

COo1 N

Q02 N

C0o3 N

o4 N

CO5 N

COURSE GONTENTS

UNIT COURSE GONTENTS

NUMBER

UNIT-I Compilers ZAnalysis of the saurce program ZPhases of a copiler ZCousins ofthe
Compiler ZGrouping of Phases ZCompiler construction tools ZLexical Analysis Z
Rde of Leical Analyzer ZInput Buffering ZSpecification of Tokens..

UNIT-II Rde of the parser ZWriting Gammars Z ContextZ &e Grammars ZTop Down
parsingZ 2r8ive OescenParsingZ @idiveParsingz " T O Qérding Z3rt
Reduce Parsing ZOperator Precadent Parsing ZLR Parsers ZSLR Par ser ZCanonical
, 20 AORAmrsezZ

UNIT-1I Intermediate languages Z Declaations Z Assignment Statements Z Boolean

Expressons ZCaseStatements Z " ga®HinC  DHcedur® calls.
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UNIT COURSE GONTENTS
NUMBER

UNIT-IV Introduction ZPrincipal Sourcesof Optimization ZOptimization of basc Blocks Z
DAGrepresentation of BasicBlocks ZIntroduction to Global Data Flow Analysis Z
Runtime Environment® Sjrce Language issues ZSorageOrganization ZStorage
Allocation strategies Z Accessto nonZ kcal names Z ar@meter Passing ZError
detection and recovery

UNIT-V Issuesin the design of code generator ZThe target machine ZRuntime Sorage
management ZBasic Blocks and Flow Graphs ZNextZ O Oformation ZA simple
Code gererati ODAB tasedcode gereration Z eephole Ogtimi zation

TEXT BOOKS

Alfred V. Aho, Jefrey D Ullman, a / 2iMérs: Principles, Techniques and Toolst, Pearson
Education Asia,2012.

JeanPaul Tremblay, Paul G Seenson, dThe Theory and Practice of Compiler Writin3 £éBS
Publications, 2005.

Dhamdhee, D. M., iiComgler Constriction Principles and Practic € éecond Editiorn]
Maamillan India Ltd., New Delhi, 2008.

D.MDhamdhere, "System Programming and Operating Systems’, 2nd Edition., Tata Mcgray
Hill ,1995

<

REFERENCE BOKS

Kenneth C. Louden, Compiler Construction, Principles and Practice, Thomson Books,
2007.

Aho. AV & Ullman JD, BPrinciples ofCompiler Designd, Narosapublications, 1985.

SS Muchnick Harcourt Asra,0 Advanced Compiler Design implementationd Morgan
Kaufl2man,1997.

Anrew W. Appel, O -odern Compiler Implementation in JA/AS, Cambridge University
Press,2003.
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COMPUTER NETWORKS
Course Cale: 24EEPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :NIL End Semeder Examination: 60 Marks
LTP:300
Credits: 3
COURSE OBJECTIVES(COs)
1. Tostudy the basic taxonomy andterminology of the computer networking and enumerate the layers

aghrwn

of O3 model and TCP/IP model

To study datalink layer concepts, design issues, and protocols.

To gain core knowledge of Network layer routing protocols and IP addressing.

To study Session layer design issues, Transport layer services, and protocols.

To acquire knowledge of Application layer and Presentation layer paradigms and protocols.

COURSE LEARNINGOUTCOMES (@.Os)

After completion of course,students would be able to:

1. Describe the functionsof each layerin O3 and TCP/IP model.

Describe the functions of datalink layer and explain the protocols.

. Classify the routing protocols and analyze how to assign the IPaddresses for the given network.

2
3
4. Describe the Session layer design issues and Transport layer services.
5

Explain the functions of Application layer and Presentation layer paradigms and Protocols.

COURSE LEARNINGOUTCQOMES (Q.Os)-COURSE OBJECTIVES(COs) MAPPING

CLO1 CLO2 CLO3 CLOA4 CLOS5

CO1

CO2

CO3

CO4

CO5

COURSE GONTENTS

UNIT COURSE CONTENT
NUMBER
UNIT-I INTRODUCTION

Internet: A brief History; Internet Sandards and Sandards organization; OSI
Refaence Model; TCP/IP Model; Types of Networks : Local Area Networks,
Metropolitan AreaNetwork s, Wide Area Network ; Topologies: Bus, Sar, Ring,
Hybrid, Tree, Complete, Irr egular - Topology; Addressng.
Physical Layer z Analog and digital signal properties: Snewave, phase,
wavelength, Bit rate, Transmission Impairment, Performance measues:
Bandwidth, Throughput, Latency, Jtter; Guded and unguided transmission
media; Gr cuit Swvitching, Packet Switching.

UNIT-II

DATA LINK LAYERS
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UNIT COURSE CONTENT
NUMBER

Datalink Layer design issues:Framing, Error Detection &amp; Corr ection: Byte
and Bit stuffing, Checksum, CRC, Hamming cades; Elementary Data link
Protocols- Siding window Protocols; Media accesscontrol z Random Access
Aloha, CSMA, CSMA/ CD; Controlled Access:Token Passing, Polling, Reservation;
Channelization: TDMA, FDMA, CDMA; Ethernet Sandard;

UNIT-HI NETWORK LAYERSPROTOGCOLS

IPV4 Addressng z clasdul and classless,Network Address Translation, IPV4
Packet format- IPV6 Addresdng, IPV6 Packet format; ARP,RARP,DHCP, ICMP
and IGMP.

UNIT-IV NETWORK ROUTING

LAN interconnecting devices: Hubs, Switches, Bridges, Routers, Gaeways;
Routing and Forwarding, Routing Table, Intra- and inter-domain routing,
Distancevector routing, DVR Instability problem and solutions,RIP,Link Sate
Routing, OSHF, Path Vector Routing, BGP;Virtual Private Networks; Routing-
Link Sate and Distance Vector Rauting Protocols- Implementation-
PerformanceAnalysis- Packet Tracer.

TCP and UDP-Congegtion Control -Effects of Congegtion-Traffic Managemert-
TCP Congegion Control-Congestion Avoidance Mechanisms-Queuing
Mechanisms-QoS Parameters.

UNIT-V TRANSPORT & APPLICATION LAYER

Transmission Control Protocol; User Datagram Protocol; Congestion
control mechanisms.

Application Layer: Email z SMTP, POP,IMAP; FTP,NNTP, HTTP, DNS WWW ,
Firewall.

TEXT BOOKS

Andrew S.Tanerbaum,@omputer Network s6, Pearson Fourth Edition, 2005

REFERENCE BOKS

Behrouz A. Forouzan, Matacommunication and Networkingg, Tata McGraw-Hill, 2004.

James F. Kurose and Keith W. Ross, @omputer Networking:A Top-Down Approach
Featuring the InterneO ®darson Education, Third Edition 2003.

Wiliam Sallings, (Data and Computer Communicationd, Severnth Edition, Pearson
Education, 2003.
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MACHINE LEARNINGUSING R

Course Cale: 24EBPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :NIL End Smester Examination: 60 Marks
LTP:300
Credits: 3
COURSE OBJECTIVES

1. To learn the bascs of R programming and understands the role of mathematics in

machine learning.

To identify potential application domains ofmachine learningin practice.

Todescribethe differencesin approachesand applicability of regresson, classificaion,
clustering, clustering and transfer learning.

To be able to select ma&hine learning taskfor a given application.

To and can build an application based on machine learning.

COURSE LEARNINGOUTCOMES (@.O)

The syllabus hasbeen prepared in accadancewith National Education Policy (NEP). After the
completion of course,students will be able to:

1.

Learn the fundamentals of R-programming andprobability.

2.

Understand the basics and need of Machine learningin global view.

3.

Demonstrate in-depth knowledge of methods and theories in the field of machine
learning.

Understand, apply and evaluate the supervised learning techniques.

Apply, analyze and evaluate the ensenble learning and unsupervised learning
techniques

Understand the conceots ofreinforcementlearning andtransfer learning.

~

Toimplement the machine learnng techniques for building different applications.

MAPPING BETWEENGCOURSE OBJECTIVES(COs) AND COURSE LEARNINGOUTCOMES (@.Os)

CLO1 CLO2 CLO3 CLA4 CLO5 CLO6 CLO7

CO1

COo2

COo3

Co4

CO5

COURSE CONTENTS

367




UNIT NUMBER | COURSE GONTENTS

UNIT-I INTRODUCTION TO RAND PROBABILTY : Rbasicsz Math, Variables and
strings, Vectors and Factors, Vector operations, DataStructurein R- Arrays
& Matrices, Lists & Data frames, Conditions and Loops, functions in R,
Obects & dasses,Debugging, R programming Fundamentals:- Conditions
and loops, Functions in R, Obects and Qasses, Debugging, Basics of
probability and distribution function.

UNIT-II INTRODUCTION TO MACHINE LEARNING: Machine Learning Bascs,
Need of Machine Learning, Application Domains, Basic Learning
Tedhniques, Machine Learning Models, Data- pre-processng and feature
Engineering

UNIT-II SUPERVISED LEARNNG. Machine learning Algorithms for classification
problem: Decision Trees, K-NN, SVM, Naive Bayes (Qassifier, Bayesan
learning, Bayesian network. Regresson : Linear , Logistic, Ridge,
Reqularization, Bias/ Variance Tradeoff,

UNIT-IV ENSEMBLE AND UNSUPERVISED LEARNING: Bagging, Boosting, Ranrdom
fores, Qustering: K-means, Heirarchical clustering, Partitional clustering,
Apriori algorithm, FP g owth, Validation Techrniques inclustering.

UNIT-V REINFORCEMENT AND TRANSFER LEARNING: Components of an RL z
(Agent, Policy, Value function, Model), MDP, DP, TDL, Q-Learning.
Introduction to Transfer learning, Transfer Learning Processand types and
Application.

CASE STUDY: Obect Detection, Recanmender System, Malware
(assification, Crop Yield Prediction, machine Learning in Networks.

TEXT BOOKS

R for data science : Import, Tidy, Transform, Visualize, And Model Data, Hadley
Wickham,0ee2 AET 1 U

Introduction to Machine Learning, E. Alpaydin. MIT Press

Machine Learning, T.M. Mitchell, Mc-Graw Hill

REFERENCE BOKS
Pattern Recanition and Machine learning , CM. Bishop, Springer

Trevor Hagtie, Robet Tibshirani, Jerome Friedman, The Elements of Satistical Learning
(ESD), Springer, 2009 (freely available online)
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SOFTWARE ENGINEERING
Course Cdle: 24EHPEXX Continuous Evaluation: 40 Marks

Pre-Requisite :Concept of OOP andMethodology |End Semeder Examination: 60 Marks
LTP:300
Credits: 3

COURSE OBJECTIVES
1. Toanalyse different software development process models.
2. Toextract and analyse software requirements specifications for different projects.
3. Toprovideanunderstanding of the working knowledge of the techniques for estimation, design,
testing and quality management of large software development projects
4. Togain knowledge of the system analysis and design concepts.
5. Toapply different testingand debuggingtechniques and analysis their effectiveness

COURSE LEARNINGOUTCQMES (Q.O)
After completion of course, students would be &ble to:
1. Analyze software development process models, including agile models and traditional models
like waterfall. Acquire knowledge aout the concepts of application of formal specification.
2. Demonstrate the use of software life cycle thr ough requirements gathering, choice of process
model and design model.
3. Apply testing prin ciples on software project and understand the maintenanceconcepts.
4. ldentifyrisks, manage the changeto assure quality in software projects.
5. Thinkcritically aboutethicd and sacial issuesin software engineering for dif ferent applications

COURSE LEARNINGOUTCOMES (@.0)-COURSE OBJECTIVES(CO) MAPPING

CLO1 cLO? CLO3 CLO4 CLO5
co1 N
co2 N
co3 N N
co4 N N
CcO5 N

COURSE CONTENTS

UNIT
NUMBER COURSE CONTENTS
UNIT-I

INTRODUCTION

Introduction to Software Engireering, Software Components, Software
Characteristics, Software Crisis, Software Engireaing Processes,Similarity and
Differences from Conwentional Engineaing Processes Software life cycle models
Build and Fix, Waterfall, Prototype, Iterative EnhancementModel, Evolutionary and
Spiral model, V Model & RAD Model.
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UNIT
NUMBER

COURSE CONTENTS

UNIT-II

SOFTWARE REQUIREMENTS & QUALI TY ASSURANCE

Requirement Engireering Process: Elicitaton, Analysis, Documentgtion, Review
and Management of User Nedals, Feasibility Study, Information Modelling, Data
Flow Diagrams, Entity Relationship Diagrams, Dedsion Tables, SRS Document,
IEEE Standards for SRS. Software Quality Assuance (SQA): Verification and
Validaion, SQA Plans, Software Quality Frameworks, ISO 9000 Models, SEI-
CMM Modd.

UNIT-11

SOFTWAREDESGN CONCEPT
Basic Corcept of Software Design, Architedural Design, Low Level Design:
Modularizaion, Design Structure Charts, Pseudo Codes, Flow Charts, Couping and
Cohesion Measures, Design Strategies: Function Oriented Design, Object Oriented
Design, Top-Down and Bottom-Up Design. Software Measurement and Metrics:
Various Size Oriented Measures: Halesead 0Seftware Science, Function Point (FP)
Based Measures, Cyclomatic Comgexity Measures: Control Flow Graphs.

UNIT-IV

SOFTWARE TESTING

Software Testing: Testingfunctions,Test casedesign, White Box testing:cyclomatic
compexity, Black box testing: Boundary value Analysis, Equivalence class
partitioning, Unit testing, Integration Testing, Systemtesting,Alpha Testing, Beta
Testing and Acceptance Testing..

UNIT-V

SOFTWAREMAINTENANCE& RELIABILITY ISSUES
Neal for Maintenance Categaies of Maintenance The Maintenance Process,
Maintenance Models: Quick fix, Iterative Entancement, Reuse Oriented. Reverse
Engireeing, Software RE-enginesring, Configuration Management. Software
Reliability: Falure and Faults, Software reliability Vs Hardware rdiability,
Classifcation of Falures, Software reliability metics.

TEXT BOOKS

Richard Fairl ey, fiSoftware Engineering Corcep t $10Graw Hill, 2017

Roger S. Pressnan, fiSoftware Engineering A PractitionerApproadch dthedition, McGraw Hill,

1999

REFERENCE BOOKS

lan Sommerville, Software engineering, Rearsoneducation Asia, 6thedition, 2000

Panka Jalote- An Integrated Approadh to Software Engireeing, Springer Verlag, 1997.

Shooman Software Engneeing, McGraw Hill, 1983.
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NEURAL NETWORKS & FUZZY LOGC

Course Cdale: 24EHPEXX

Continuous Evaluation: 40 Marks

Pre-Requisite : Soft Canputing Course

End Smester Examination: 60 Marks

LTP:300

Credits: 3

COURSE OBJECTIVES

1. Toprovidein depth detail for perceptron.

2. Togetfamiliar with the principles of RBF,RNN, unsupervised learning.

3. Tolearn fuzzy settheory, fuzzy logic and understand the role of uncertainty in real-time

applications.

COURSE LEARNINGOUTCQOMES (Q@.O)

The syllabus has been prepared in accadance with National Education Policy (NEP). After the
completion of coursethe students will be able to:

1. Understand the mathematics behind the design of perceptron.

. Corr elatethe need of extenson of MLPto CNN.

. Design and analysetheimportance ofkernel functions,RNNand memories.

2
3
4. Differentiate between fuzzy sets and crisp sets.
5

. Apply and analysethe applications offuzzy to reasoning and clustering

MAPPING BETWEENCOURSE OBJECTIVES(COs) AND COURSE LEARNINGOUTCOMES (@.Os)

CLO1

a0o2

CLO3

o4

(ONO

COURSE CONTENTS

UNIT COURSE CONTENTS

NUMBER

UNIT-I INTRODUCTION TO ARTIFICIAL NEURAL NETWORKS (ANN) & SINGLE
LAYERPERCEPTRON (SIP)

ANN, Modelling of Human Brain and ANN, Types of ANN, activation function,
learning tasks andrules.
SLP: Basicsof Perceptr on, McCulloch Pitt NN, Perceptr on Convergence Theorem
in both Disaete and Continuous Domain, Linearity and Non-Linearity Problem.




UNIT-II MULTI- LAYER FEED FORWARD B'WORKS

Basics of MLP, Generalized Delta Rule, Training Algorithm for MLP, Batch
learning, Online Learning, Cross-validation in Back Piopagaton, Detail Sudy on
Convolution Neual Neworks.

Basicsand need of RBF,Interpolation Problem, RBF retworks,

UNIT-III RECURRENT NETWORKS & ASSOCATIVE MEMORIES

Paradigms of Associgive Memory, Pattern Mathematics, Hebbian Learning,
General Concepts of Associgive Memory, Bidirectional Associgive Memory
(BAM) Architecture, Architecture of Hgfield Network: Discrete and Continuous
Neural network applications, Boltzman Machine, R-CNN, LSTM, Unsupervised
Learning of clusters.

UNIT-IV FUZZY SETS RELATIONS & LAGEIC

Jassial & Fuzzy Set Theory, Fuzzy Relation, Fuzzy Inference System, Fuzzy
Logic and approximate reasornng.
Fuzzy control SystemDesign Problem, Industrial Applications.

UNIT-V FUZZY ARITHMETIC & OPTIMIZATION

Functions of fuzzy sets, extension principle, fuzzy mapping, interval analysis,
vertex method and DSW algorithm.

One dimensional fuzzy optimization, fuzzy concept variables and casual
relations,fuzzy cognitive mgps,agentbased models.

TEXT BOOKS

JM. Zurada, Ontroduction to artifici al neural systel O &ilzo Pub.

Smon Haykin, 2eural Network sg, PHI

S N.Svanandam and SN. Deepa, ®rinciples ofSoftComputing,62nd Ed., Wiley India.

REFERENCE BCKS

Laurene Fausdt, "Fundamentals of Neural Naworks", Pearson Education, 2004

Smon Haykin, "Neural Networks- A comprehensive foundation”, Pearson
Education, 2003

S Rgasekharan and G. A. Vijayalakshmi Pai, "Neural Networks, Fuzzy logic,
Genetic algorithms: synthesis and applications”, PHI Publication, 2004.

Timothy J. Ross, " Fuzzy Logic With Engineering Applications”, Tata McGQGaw-
Hill Inc.2000
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BUSNESS IN'ELLIGENCE
Course Cdale: 24EHPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :NIL End Smester Examination: 60 Marks
LTP:300
Credits: 3
COURSE OBJECTIVES

1. Toprovide an overview of an excitingfield of businessintelli gence.

2. Tointroduce IBM Cognos Analytics andits position within an analyticssolution.

3. To teach the fundamental techniques and principles in achieving big business
intelligencewith scalability and streaming capability.

4. To enable students to have skills that will help them to solve complex real-world
problems infor decision support.

COURSE LEARNINGOUTCQOMES (QC.0O)
The syllabus hasbeen prepared in accadancewith National Education Policy (NEP). After the
completion of coursethe students will be able to:
1. Understand the vision of Businessintelligencefrom a gobal context.
2. Understand and apply IBM Cognos Analytics in Market perspective of Business
Intelligence.
3. Apply and analyse various prompt typesand conditionally render objects inreports .
4. Evaluate query models,connect them to the report layout and combine data containers
based on relationships from different queries.
5. Build and create Active Report connection. Creating projects using dashboards, stories
and exploration to find business nsights.

MAPPING BETWEENCGOURSE OBJECTIVES(COs) AND COURSE LEARNINGOUTCOMES (@.Os)

CLO1 CaLO2 CLO3 CLO4 CLO5

COURSE CONTENTS

UNIT CONTENTS
NUMBER

UNIT-I BUSINESSINTELLIGENCE
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Definition with Real Tme Examples, How businessintelligence canturn datainto
insight, Use of Business Intelligence- how it can help to combat fraud and
understand sodal sentiments., Future of busiress ntelligence and analytics.

UNIT-II

IBM COGNOSANALYTICSFOR COUNSWERS

Why IBM Cognos Analytics?What is IBM Cognos?List v/s Crosstab, Examine detail
filters and summary filters, Introduction to visualization, Traditional visualization
v/s RAVE visualization.

UNIT-11

IBM COGNOSANALYTICSAUTHOR REPORT BNDAMENTALS
Concepts and types of prompts, expressons using functions, reuseobject, drill -
through reports, analyse muti-lingual reports, Highlight exceptional data

UNIT-IV

IBM COGNOSANALYTICSAUTHOR REPORT BVANCED

Theory, query models, SQL gatements, distribute reports using bursting, Aralyze
reports by joining queries, dynamic headers and titles that reflect report data,
bolti ps that clarify report data, send emails using links in areport.

UNIT-V

IBM COGNOSANALYTICSAUTHOR ACTIVE REPORTS

Active Reports, debug active report, Examine Active Report controls, Active Report
variables, Create a simple Active Report using Satic and Data-driven controls,
decks and data dedks to display traditional charts creation and analysis of
Dashboard.

UNIT-VI

PROJECT
Analysis for real casestudies using dashboad, stories and exploration with IBM
Cognos.

TEXT/ REFERENCE BOKS

IBM Courseware

Further suggested Readings

IBM Caurseware
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CYBERSECURITY

Course Cdale: 24EHPEXX

Continuous Evaluation: 40 Marks

Pre-Requisite :NIL

End Smester Examination: 60 Marks

LTP:300

Credits: 3

OCOURSE OBJECTIVES

1. Toawarethe students about the gyber searity and its implications.

2. To provide students with a practical and theoretical knowledge of cryptography and

network secuity.

3. Toprovidethe studentstknowledge of dfferent types ofattacks on the Network.

4. Toawarethe student about data privacy.

COURSE LEARNINGOUTCOMES (@.0)

The syllabus has been prepared in accadance with National Education Policy (NEP). After the

completion of coursethe students will be able to:

1. Define the concept of ethical hacking and its assocated applications in Information
Communication Technolayy (ICT) world.

2. Underline the need of digital forensic and role ofdigital evidences.

3. Explain the methodology of incident responseand various secuity issuesin ICT world, and

identify digital forensic tods for data collection.

4. Recaynize the importance of digital forensic duplication and various tools for analysis to
achieve adequate perspectives of digital forensic invegigation in various applications
/ devices like Wirdows/ Unix system.

5. Apply the knowledge of IDSto secue network and performing router and network|

analysis.

MAPPING BETWEENGCOURSE OBJECTIVES(COS) AND COURSE LEARNINGOUTCOMES (@.09)

CLO1

CLO2

CLO3 CLO4

CLO5

CO1

CO2

CO3

CO4

COURSE CONTENTS

UNIT NUMBER COURSE GONTENTS

Security,

UNIT-I INTRODUCTION
Cyber-attacks, types of attacks, Introduction to cyber secuity, objectives
of secuity, elemens of cyber secuity, Introduction to Information
Introduction to Data and Network Security,

vulnerabilitiesand exploits.

Finding
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UNIT-II

INTRUSION DETECTION SYSTEMS

Overview of intrusions, system intrusion process, dangers of system
intrusions, anomaly detection, misuse detection, types of IDS, the
limitations and open problems of intrusion detection systems, Satistical
and machine approaches to detection of d&tacks on computers,
Tedhniquesfor studying the Internet attacks, network based attacks, host
based attacks.

UNIT-III

SECURITY INCLOUD COMPUTING

What is Qoud Computing, Essential Characteristics, oud secuity
challenges, Software as a sevice secuity, secue sdtware development
life cycle,data usage, data privacy, identity accessmanagement, physical
secuity.

UNIT-IV

DATA PRIVACY

Fundamental Concepts, Definitions, Data Privacy Attadcks, Datalinking and
profiling, accesscontrol models, role based accesscontrol, privacy in
different domains- medical, financial, etc.

UNIT-V

CRYPTOGRAPHY
Services, mechanisms and attacks, the OSlseaurity architecture, Network
secuity Model, classcal Encryption techniques, Private and Public Key

Cryptography.

TEXT BOOKS

Wesley,2011.

1. Michael T. Goodrich and Robeto Tamassa, Ontroduction to Computer Securityd Addison

2. B. Radunathan, Ohe Complete Book of Data Anonymization:
Implementationd, Auerbach Pub2013.

Press.

3. John W. Rittinghouse, Goud Computing: Implementation Management & Securityd CR(

4. Roberto DiPietro, Luigi V. Mancini, Ontrusion DetectionSystemd Springer ,2008
5. William Sallings-CCryptography and Network Securityd, Pearson education, 6th edition, SBN
10: 0133354695, 2013

REFRENCEBOOKS

1. Russell Dean Vines and Ronald L. Krutz hGoud Secuwrity: A Comprehensve Guide To
Secure Cbud Computingg Wiley India Pvt Ltd, 2010.

2. Anderson, lamesP., "Computer Security Threat Monitoring and Surveillance,” Washing
PA,JamesP. Anderson Co., 1980.

3. L. Sweeney, @omputational Disclosure Control: A Primer on Data Privacy Protectiol
MIT Computer Science,2002.
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NASSOM ASSOCIATE ANALYTICS- I
Course Cdale: 24EHPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :NIL End Smester Examination: 60 Marks
LTP:300
Credits: 3
COURSE OBJECTIVES

To provide knowledge of the tools, technologies & programming languageswhich is used
in day today bushessanalytics g/cle.

OCOURSE LEARNINGOUTCQOMES (@.O)
The syllabus has been prepared in accadance with National Education Policy (NEP). After the
completion of coursethe students will be able to:
1. Understand the tools, technologies & programming languageswhich is usedin day to day
analytics gscle.

2. Analyze and use thebest tools to me&e snsefrom availableraw data.

COURSE GONTENTS

UNIT COURSE @NTENTS
NUMBER

UNIT-I Data Management & Introduction to Big Data Tools (NOS2101)

Design Data Architecture and manage the data for analysis, understand various
sources ofDatalike Sensors/signal/GPSetc.

Export all the data onto Coud ex. AWS/Radspaceetc.

Introduction to Big Data tools like Hadoop, Spark, Impala etc., Data ETL process,
Identify gaps inthe data and follow-up for decison making.

UNIT-II Big Data Analytics & Machine Learning Algorithms (NOS2101)

RundesaiptivA § to understand the nature ofthe availabledata, collate all the data
sources to suffice business requirement, Run descriptive statistics for all the
variables and observer the data rangesQutlier detection and elimination.

Hypothesis testing and determining the multiple analytical methodologies, Train
Model on 2/3 sample data using various Satistical/ Machine leaning algorithms,
Test model on 1/3 sample for prediction etc.

UNIT-III | Data Visualization (NOS2101)
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Prepare the data for Visualization, Usetools like Tableau,QlickView and D3, Draw
insights out of Visualization tool.

UNIT-IV

Maintain Healthy, Safe & Secure Worki ng Environment (NOS9003)

Introduction, work place safety, Report Accidents & Emergencies, Protect health &
safety as your work, course conclusionassessment

UNIT-V

Provide Data/ Inform ation in Sandard Form ats (NOS9004)

Introduction, Knowledge Managemert, Sandardized reporting & compliances,
DecisionModels, course conclusion Assessnent

TEXT/ REFERENCE BOKS

NASSSOMM
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SOFTWARE PROJECT MAMGEMENT

Course Cdale: 24EHPEXX

Continuous Evaluation: 40 Marks

Pre-Requisite :NIL

End Smester Examination: 60 Marks

LTP:300

Credits: 3

COURSE OBJECTIVES

1. Toprovide an in-depth understanding of various concets of Softvare project phases.
2. Tounderstoodthe bascs ofthe project management techniques.

3. Tolearnthe feasible solution and optimum solution for the resaurce management. Learnt the

time egimation and critical path for project.

4. Tolearnthevarious quality models and risk managementin the resaurce planning.

OCOURSE LEARNINGOUTCQMES (Q@.O)

The syllabus has been prepared in accordance with National Education Policy (NEP). After the

completion of course, students will be able to:

1. Gainknowledge and understanding of basic concepts related to software project phases

egimation and scheduling.

2. Apply basc concepts related to software project planning, scope and feasbility.
3. Analyse of various project management activities such astracking, project procurement,

configuration management, monitoring.

4. Acquire knowledge about quality assurance,quality control, and risk managemernt.

MAPPING BETWEENCGOURSE OBJECTIVES(COs) AND COURSE LEARNINGOUTCOMES (@.Os)

cLo1 CLO2 CLO3 cLo4
co1 N N

co2 N N

co3 N

CO4 N

COURSE GONTENTS

UNIT NUMBER | COURSE GONTENTS

UNIT-I Introduction and Software Project Planning: Fundamentals of Software
Project Management (S°M), Need Identification, Vision and Scope document,
Project Management Cycle, SPM Objectives, Management Spectrum, SPM
Framework, Software Project Planning, Planning Obectives, Ppject Plan,
Types of project plan, Sructure of a Software Project Management Plan,
Software project edimation, Estimation methods, Estimation
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models,Decison process.

UNIT-II

Proj ect Organization and Scheduling Proj ect Elements: Work Breakdown
Sructure (WBS), Types of WBS,Functions, Activities and Tasks, Project Life
Cycle and Product Life Cycle, Ways to Organize Personnel, Project schedule,
Scheduling Oljectives, Building the project schedule, Scheduling terminology
and techniques, Network Diagrams: PERT, CPM, Bar Charts: Milestone Chats,
Gantt Charts. (SPI), Interpretation of Earned Value Indicators, Err or Tracking,
Software Reviews, Types of Review: Inspections, Deskchedks, Walkthroughs,
Code Revews, Pair Programming.

UNIT-11

Project Monitoring and Control: Dimensons of Project Monitoring &
Control, Earned Value Analysis, Earned Value Indicators: Budgeted Cost for
Work Scheduled (BOWNS), Cost Variance (CV), Schedule Variance (SV), Cost
Performancelndex (CPl), Schedule Performancelndex (SPl), Interpretation of
Earned Value Indicators, Err or Tradking, Software Reviews, Types of Review:
Inspections, Deskchedks, Walkthroughs, Code Revews, Pair Programming.

UNIT-IV

Software Quality Assurance and Testing Objectives: Testing Principles,
Test Plans, Test Cases, Types of Testing, Levels of Testing, Test Srategies,
Program Corr ectness, Program Verification & validation, Testing Automation
& Testing Tools, Concept of Software Quality, Software Quality Attributes,
Software Quality Metrics and Indicators, The SH Capability Maturity Model
CMM), SQAActivities,Formal SQAApproaches: Proof of corr ectness,atistical
guality assurance,deanroom process.

UNIT-V

Project Management and Project Management Tools Software
Configura tion Management: Software Configuration Items and tasks,
Baselires, Plan for Change, Change Control, Change Requests Management,
Version Control, Risk Managemeri: Riks and risk types, Risk Breakdown
Sructure (RBS)Risk ManagementProcess: Riskdentification,

Risk analysis, Risk planning, Risk monitoring, Cost Benefit Analysis, Software
Project ManagementTools: CASE Tools, Planning and Scheduling Tools, MS-
Project.

TEXT BOOKS

Bob Hughes, Mikecotterell, O &tware Project Managemertd, Third Edition, Tata Mc@aw

Hill, 2004.

REFERENCE BOKS

M. Cotterell, Software Project Managemern, Tata McG aw-Hill Publication.

Royce, Software Project Managemert, Pearson Education

Kieron Gnway, Software Project Managemert, Dreamtech Rress

S A. Kelkar, Software Project Managemert, PHI Publication
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GRID COMPUTING
Course Cale: 24EBPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :NIL End Smester Examination: 60 Marks
LTP:300
Credits: 3
COURSE OBJECTIVES
1. Tounderstand how Grid computing helps insolving large s@le scientific problems.
2. Togain knowledge onthe concept of virtuali zation that is fundamental to cloud computing.
3. Tolearn howto program the grid environment.
4. Tounderstand the security issuesin the grid environment.

COURSE LEARNINGOUTCQMES (@.O)

The syllabus hasbeen prepared in accadance with National Education Policy (NEP). After the
completion of coursethe students will be able to:

1.
2.
3.
4.

5.

Understand the geresis & know the applications ofgrid computing.

Understand the techndogy and tool kits for fadlit ating grid computing.

Evaluate enabling technologies such as high-speed links and storage area networks for
building computer grids.

Design a grid computing application in one of the key application areas e.g. Computer
Animation, E-Research.

Implement a grid computing environment; develop communications skills and accept the
code of professonal conduct and security practice through short presentations and group,
work.

MAPPING BETWEENCOURSE OBJECTIVES(COs) AND COURSE LEARNINGOUTCOMES (@.Os)

CLO1 a0o2 CLO3 a4 CLOS

COURSE CONTENTS

UNIT NUMBER | COURSE CONTENTS

UNIT-I INTRODUCTION ANDOVERVIEW OF GRIDCOMPUTING

Early Grid Activities,Qurrent Grid Activities,An Overview of Grid Business
Areas, Grid Applications,Grid Infrastructure

UNIT-II WEB SERVICESAND RELATED TEGINOLOGQES

Oriented Architecture, Web Service Architecture, XML, Related
Tedhnologies and Their Relevanceto Web services, XML Messages and
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Enveloping, Service Message Welfervice Interoperability and the Rde of
the WS| Organization

UNIT-II OGA
Introductionto OpenGrid ServicesArchitecture (OGS0\), Commercial Data
Center- National Fusion Collaboratory, OGSAPlatform Components

UNIT-IV oG
Introduction-Grid  Services, A High-Level Introduction to OGS,
Introduction to Service DataConcepts, Grid Service: Naming and Change
ManagementRecanmendations.

UNIT-V SECURITY
Trust models for Grid secuity environment, Authentication and
Authorization methods, @id secuity infrastructure, and Identity and
access maagementarchitecture.

TEXT BOOKS

2005.

Bart Jacob (Editor), Ontroduction to Grid Computil C &M Red Books, Vervante,

lan Foster, Carl Kesselman, (The Grid: Blueprint for a New Computing
Infrastructureg, 2nd Edition, Morgan Kaufmann.

Frederic Magoules and Jde Pan, Ontroduction to Grid Computingd CRCPress,2009.

2005.

REFERENCE BOOKS
Barry Wilkinson,@rid Computing: Techniquesand Applicationsd Chapman and Hall,
CRC, Taylor and Francis Goup, 2010.

Dariel Minoli, @\ Networking Approachto Grid Computingd JohnWiley Publication,
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OBJECT ORIENTED ANALYSS & DESIGN
Course Cale: 24EBPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :NIL End Smester Examination: 60 Marks
LTP:300
Credits: 3
COURSE OBJECTIVES

1. Tointroducethe concets of OOP and behavioural modelling.

2. Tounderstand the architectural desgn methods.

3. Tolearn the goplication, methodology in a software design.

4. Tounderstand and learn design patterns.

5. Tofamiliarize with the knowledge of design testing in DPIM.

COURSE LEARNINGOUTCOMES (@.O)

The syl

completion of coursethe students will be able to:

labus hasbeen prepared in accadance with National Education Policy (NEP). After the

1.
2.
3.

4.

5.

Demonstrate knowledge of stuctural and behavioral modeling techniques.
Demonstrate knowledge of a nodel-based software development methodology.

Create application of the methodology and the modeling techniques in a significant
software design project.

Demonstrate knowledge of design patterns and their application in a software design
project.

Demonstrate knowledge of Design and Testing Processimprovement Models.

MAPPING BETWEENCGOURSE OBJECTIVES(COs) AND COURSE LEARNINGOUTCOMES (@.Os)

CLO1 ao2 CLO3 o4 (ONO

COURSE CONTENTS

UNIT COURSE GONTENTS
NUMBER
UNIT-I INTRODUCTION

Introduction to GQOP conepts, OO model, analysis,design and implementation.
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UNIT COURSE GONTENTS
NUMBER

Typesof models: Unified Modeling Language(UML) views and bascfeatures,Ohjec-
oriented desgn methodologies, the rational unified process,Ohect-oriented CAE
tools.

Introduction to six-level improvement process of design processimprovement
model (DPIM).

UNIT-II | STRUCTURAL & BEHAVIOURAL MODELLING

Sructural Modeling Techniques

Basic Building Blocks -- objects and classes, Structural Composition Techniques,
DesignScaling Issues,

Behavioural Modelling : Use Case Diagrams, Interaction Diagrams, Event Sate
Diagrams, Action Matrices, Business Lifecycle Diagrams, Activity Diagrams,
Collaboration Diagrams, Rule Specification Tedniques, Behaviaal Model-Based
Refaence Achitecture for Component Specification.

UNIT-1II | ARCHITECTURAL MODELLING

Deployment: Common Modelling technique; Modelling processos and devices,
modelling distribution of artifacts.

Collaboration: Modeling roles, modelling the realization of a Use Case, modelling
the realization of an geration, modelling a metanism

UNIT-IV | Design Sandards Architectural Patterns: Design Patterns, Piogram Patterns,
Behaviaral Desgn Units Canponent-BasedSpecification Tedniques

DPIM - Level One : Requirements Analysis Techniques,Ad Hoc Approachto Design
DPIM - Levels Two, Three and Four: Desgn Methodology, Deployment Design
Quality Control Properties and Analysis Tedhniques, Automatic Convertability,
Traceability, Sandardizability (Desgn Units/Reuseble Patterns), Modularity
Changedility (ChangeManagemernt) ,Scalability of Design Relability

UNIT-V | DPIM - Levels Five and Six : DesignProcessManagementand Optimization Design
Metric Models Testng Maturity Model Extended V-Model Tesing Techniques

OO0 Testing: Introduction, Ohject Criented testing process,testing of analysis and
design model, testing of classes.

TEXT BOOKS

S R Sbach,Introduction to Object Oriented analysis and Design,Mc Gaw Hill, 2003

Ali Bahrami , @bject Oriented System Developmentd McGaw Hill International Edition,
1999.

Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing and Presenting
Dataoby EMCEducation Services

REFERENCE BOKS

Booch G, @hject Oriented Analysis and Desigm, Addison WesleyPublishing Company, 2nd
Edition, 2000.
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Rambaugh.J,Blaha. M. Premerlani.W, Eddy F and Loresen W, Dhject Oriented Modeling
andDesigrgPrentice Hall of India, 1997.

Coad P, Yourdon E., bject ariented analysisa, Yourdon Press1991.

Bennett, S, (&chuam Qutline of UMLA. New York : McQ aw-Hill 2004

S Perdita. QJsing UML: Software Engineering with Objects and Components.6 Addison-
Wesley2000

R.Miles, Qearning UML 2.06 O3 2 %Y 2006

E. Gamma., Mesign Patterns: Elements of Reusable Object-Oriented Softwared, Addison-
Wesley
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DESIGNTHINKING

Course Cale: 24EBPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :NIL End Smester Examination: 60 Marks
LTP:300
Credits: 3
COURSE OBJECTIVES
1. Toprovide an overview of an exciting field of design thinking and businessprocesses.
2. Tointroduce the toolsrequired for design thinking like IBM Blueworks live,IBM Mural
3. Toimmerse students into the world of innovation as a systematic processof tackling
relevant business and/ or socialproblems.
4. Toprovide asocialand thinking spacefor the recognition of innovation challengesand
the design of creative solutions.
5. To enable students to have skills that will help them to solve complex real-world

problems infor decision support.

COURSE LEARNINGOUTCQOMES (Q@.O)

The syllabus has been prepared in accadance with National Education Policy (NEP). After
completion of course,students will be able to:

1.

Understand and critically apply the concepts and methods ofbusinessprocesses.

2.

Understand and apply IBM Blueworks live and processdesigner tool concepts.

3.

Understand and analyzing design thinking history and its various concepts.

4.

Understand, analyzing and create models with users collaboration to apply design
thinking concepts.

5.

Build the process nodel that is usedto implement processapplication and usedifferent
mural template to apply design thinking concepts for solving real world problem.

OCOURSE LEARNINGOUTCQOMES (Q.O) - COURSE OBJECTIVES(CO) MAPPING

CLO1 CLO2 CLO3 CLO4 CLOS

COURSE CONTENTS
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UNIT
NUMBER

CONTENTS

UNIT-I

INTRODUCTION TO BUSINESSPROCESSMANAGEMENT &ASIS BUSINESS
PROCESSDefine business processmanagement (BPM), List and describe the
phasesin the BPM lifecycle procedure, Define processmodeling., Describe how
to use IBM BusinessProcessManager to accomplish processmodeling goals,
Explain how to create and modify processapplications in the Process Center,
Create a processapplication, Explain case management, Descibe the purpose
and function of BlueworksLive, List and describethe core notation elements that
areused in IBMProcessDesigner,Create abusinessprocessdefinition (BPD) from
the processand nested processtasks and responsible, Explain how to create and
modify processmodelswith the Designerview of the IBM Process Designer.

UNIT-II

PLAYBACK 0: MODELINGPROCESS

List and describe gateways as they are used in IBM ProcessDesigrer, List and
describe intermediate event types that are used in IBM ProcessDesgner, Model
a business processescalation path with an attached timer intermediate event,
Descibe the Playback O validation goals and requirements, Validate that a
processmodel meets Playback0 goalsand Requirements, Descgibe IBM Business
ProcessManager product components, ldentify the integrations with other IBM
products.

UNIT-III

ENTERPRISE DESIGNTHINKING z HISTORY, OVERVIEW

Understand what camebefore DesignThinking, Identify who did what to bring it
about, Learn how it built upon previous approaches,Get an overview of the
whole approachto desgn thinking, Understand the principles, loop, and keys,
Determine what is most important.

UNIT-IV

ENTERPRISE DESIGN THINKING z7 KEY HABITS THE LOOP, USER
RESEARCH

Learn 7 key habits of effective thinkers desgn, Avoid common anti-patterns,
Optimize for successwith these habits, Understand the importance of iteration,
Learn how to observe,reflect, & make, Getready to drill down & do tomorr ow,
Understand the importance of user research, Appreciate empathy through
listening, Learn key methods ofuserresearch.

UNIT-V

ENTERPRISE DESIGNTHINKING z MAKE,USER FEEBACK:-

Understand how Make fits into the Loop ,Learn how to leverage Obsewe
information, Learn ldeation, Soryboarding, & Prototyping, Understand user
feedbackand the Loop, Learn the different types of user feedbadk, Learn how to
carry out getting feedback.
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UNIT CONTENTS
NUMBER
UNIT-VI PROJECT

Creating Discovery Map, ProcessModel In Blueworks Live. Adding And Viewing
ProcessDetails In Blueworks Live Enterprise Design Thinking - User Research,
Reflect,Ideation, Soryboarding, Crafting Hills, PrototypingIn Mural.

TEXT/ REFERENCE BOKS

IBM KILLSACADEMY
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INTERNETOF THINGS

Course Cale: 24EBPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :NIL End Smester Examination: 60 Marks
LTP:300

Credits: 3

COURSE OBJECTIVES

1. Tounderstand and learn about various protocols of 10T, sensors and their types.

2. Todevelop schemes fothe applications of 10T in real time scererios.

3. Todesgn businessintelligence and Information Security for 10T

OCOURSE LEARNINGOUTCOMES(CLO)

The syllabus hasbeen prepared in accadancewith National Education Policy (NEP). After the
completion of coursethe students will be able to:

1. Understand the vision of IoT and communication protocols from a global context.

. Understand and apply IoT protocaols.

. Apply and analyze snsor networks and their components to 10T domain.

Evaluate the applications of 0T in agriculture, healthcare,smart grid, factory.

2
3
4. Designportable 10T using gopropriate boards.
5
6

. Build and create state of the art architecturein loT.

MAPPING BETWEENCOURSE OBJECTIVES(COs) AND COURSE LEARNINGOUTCOMES (@.Os)

CLO1 CLO2 CLO3 CcLHa CLO5 CLO6
CO1
CO2
CO3
COURSE GONTENTS
UNIT NUMBER | CONTENTS
UNIT-I Introduc tion to 1oT: Definition, Characteristics, Applications, Connedivity

Layers, Addressing, Networking, Sensing: Sensors and Transducers, Sensor
Jasses,Sensor Types,Actuation: Actuator Basics, Actuator Types
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UNIT NUMBER

CONTENTS

Basics of loT Networking: 10T Components, Inter-dependencies, SOA,
Wireless Networks, Protocol Qassification, MQTT, Secure MQTT, CoAP,
XMPP AMQP Advanced Message Queuing Protocol).

UNIT-II

loT Protocols: Protocol Sandardization for loT-M2M and WSNProtocols.
Connectivity Technologies: IEEE802.15.4, ZigBee, 6LOWPAN, RFID, HART,
NFC Bluetooth, Zwave, |SA100.11a

UNIT-III

Sensor Networks: Basic Concepts, Wireless Sensor Networks, Sensor
Nodes, Node Behaviour, Social Sensing, Application Examples, Target
Tradking, WirelessMultime dia Sensor Netw orks, Coverage, Mobile Wireless
Sensor Networks and their Applications, UAV (Unmaned Aerial Vehicle)
Networks, Machine to Machine Canmunication, Interoperability in I nternet
of Things

UNIT-IV

Introduc tion to Arduin o: BasicConcepts of Arduino Platform, Examples of
Arduino Programming, Integration of Snsors and Actuators with Arduino,
Introduction to Raspberry Pi, Implementation of IoT with Ragberry,
Software Defired Networking, Software Defined 10T Networking

UNIT-V

Coud Computing: Fundamentals, Service Models, Service Management and
Security, Case Sudies, OpenSource Platform, Sensor Aoud, Fog Compulting,
Application Domains of IoT : Smart Gties: Need for Smart QCties,
Challengesin Building Smart Gties, Some Technical Issuesbehind Enabling
Smnart Cties, Smart Homes: Home Area Networks (HANs), Connected
Vehicles,Smart Grid, Industrial loT, DataHandling and Analytics,CaseSudy:
Agriculture, Healthcare, Activity Monitoring,

UNIT-VI

PROJECT
Research Activities onloT with projects and research letters.

TEXT BOOKS

Honbo Zhou,8The Internet of Thingsin the doud:A Middleware PerspeA O EZOZRE
Press2012

Arshdeep Bahga, Vijay Madisetti, Onternet of Things (A Hands-On-Approach), VPT,

2014.

Dieter Uckelmann, Mark Harrison, G\rchitecting the Internet of TE E T G®inghr-

2011.

Qlivier Hersert, David Boswarthick, Omar Elloumi, (rhe Internet of Things 7 Key
applicationsand ProO | A IWilgy,@201.2.

The Internet of Things: Enabling Tednologies, Platforms, and Use Cases", by
Pethuru Raj aaxd Anupama C. Raman (RCPress)
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REFERENCE BOKS

Ragberry Pi Cookbook, Software and Hardware Problems and solutions, Smon Monk,
O'Rélly (SPD), 2016, ISBN 7989352133895

Getting Sarted with Ragpberry Pi, Matt Richardson & Shawn Wallace, O'Relly (SPD),
2014, 1SBN: 9789350239759
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DISTRIBUTED OPERATING SYS EM
Course Cdale: 24EHPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :NIL End Smester Examination: 60 Marks
LTP:300
Credits: 3
COURSE OBJECTIVES

1. Toknow about basic concepts of Distribu ted opeating system.

2. To provide hardware and software issues in modern distributed systems.

3. To get knowledge in distributed architecture and accessibility of resources in distribut ed file
systems.

4. To learn how to store data in Distri buted File System and Distributed Share memory.

5. Tounderstand naming, synchronization, consistency and replication, fault tolerance, security in
DFS

COURSE LEARNINGOUTCQMES (Q.O)
The syllabus hasbeen prepared in accadancewith National Education Policy (NEP). After the
completion of coursethe students will be able to:

1. Gainknowledge ofdistri buted operating system architecture.

2. Implement distributed client server applications using remote method invocation.
3. Have knowledge of Synchronization and Deadlock.

4. Have sufficient knowledge about file access.
5

. Understand Shared Memory Technique, security, and distributed file systems.

MAPPING BETWEENCOURSE OBJECTIVES(COs) AND COURSE LEARNINGOUTCOMES (@.Os)

CLO1 CLO2 CLO3 CLo4 CLO5

Co1
Cco2
COo3
CO4
CO5

COURSE CONTENTS
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UNIT NUMBER | COURSE CONTENT

UNIT-I INTRODUCTION TODISTRIBUTED SYS EM

Definition, Characteristics ofDistributed system, Design issuesResairce
sharing and the WebChallenges, System models - Architectural and
fundamental models -Networking and internetworking Communication in
distributed system: Layered protocols, ATM networks, dient zServer
model, RemoteProcedure Calls andaoup Communication.

UNIT-II CONCURRENCYONTROL

Jock synchronization, Mutual Exclusion, Election algorithm, the Bully
algorithm, a Rng algorithm, Transactions - Nested transactions - Locks -
Optimistic conaurrency control - Timestamp ordering - Comparison - Flat
and nested distributed transactions - Atomic commit protocols -
Concurr ency control in distributed transactions

UNIT-II DEADLOCK

Deadlock in Distributed Systems, Distributed Deadlock Prevention,
Distributed Deadlock Detection, Threads, System models, Processors
Allocation, Scheduling in Distributed System, Real Tme Distributed
Systems.

UNIT-IV DISTRIBUTED FILE SYSTEM

Distributed file systems: Distributed file system Design, Distributed file
system Implementation, Trends in Distributed file systems. Distributed
Shared Memory:

What is shared memory, Consistency models, Page based distributed shared
memory, shared variables distributed shared memory. Replication in DFS

UNIT-V SECURITY

Overview of secuity techniques, Cryptographic algorithms Digital
signatures, Cryptography pragmatics,Replication, System model and group
communications, Fault tolerant services, Highly available services ,
Transactionswith replicated data

TEXT BOOKS

Andrew S. Tanerbaum, Maartenvan Seen, Distibuted Systems, 80 O PplesAdad
Pardigms, Pearson Education, 2002.

Geage Coulouris, Jean Dollim ore and Tim Kindberg, Distri buted Systems Concepts and
Design,3rd Edition, Pearson Education, 2002.

REFERENCE BOKS

Tanernbaum andSeen, Distributed Systems PHI, 2002.

Sape Mullender, Distri buted Systems 2nd Edition.

Albert Fleishman, Distributed Systems: Software Design and Implementation, Soringer
Verlag, 1094.
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DATA WAREHOUSING & DATA MINING

Course Cale: 24EBPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :NIL End Smester Examination: 60 Marks
LTP:300

Credits: 3

COURSE OBJECTIVES

1. To teach the basc principles, concepts and applications of data warehousing and data

mining.

To familiarize Conceptual, Logical, and Physical desgn of Data Warehouses OLAP
applications and OLAP deployment.

Tointroduce the task of data mining as anmportant phase ofknowledge recovery process.

To impart knowledge of the fundamental concepts that provide the foundation of data
mining.

To perform classification and prediction of data.

COURSE LEARNINGOUTCQMES (@.O)

The syllabus hasbeen prepared in accadance with National Education Policy (NEP). After the
completion of coursethe students will be able to:

1.
2.
3.

4. Descibe complexdatatypes with respect to patial and web mining.
5.
6. Apply the Daa Mining principles and techniquesfor real time applications.

Understand the functionality of the various data mining and data warehousing component.
Designdata warehouse with dimensional modelling and apply OLAP @erations.

Compare and evaluate different data mining techniques like classification, prediction
clustering and assocation rule mining.

Extract knowledge using data mining techniques.

COURSE LEARNINGOUTCQOMES (Q.O) - COURSE OBJECTIVES(CO) MAPPING

CLO1 aLOo2 CLO3 CLO4 CLO5 CLO6

COURSE CONTENTS
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UNIT
NUMBER

COURSE GONTENTS

UNIT-I

DATA WAREHOUSING AND BUSINESSANALYS S

Data warehousing Components, Building a Datawarehouse, Data Waehouse
Architecture, DBMS Schemasfor DecisionSupport, Data Extraction, eanup, and
Transformation Tools, Metadata, reporting, Query tools and Applications, Online
Analytical Processng (OLAP), OLAP and Multidimensional Data Analysis.

UNIT-II

DATA MINING:

DataMining Functionalities,DataPreprocessng, DataCeaning, Data Integration
and Transformation, Data Reduction, DataDisaetization and Concept Hierarchy
Generation, Architecture Of A Typical DataMining Systems,dassification Of Data
Mining Systems.

Associgion Rule Mining: Efficient and Scalable Frequent Item set Mining
Methods, Mining Various Kinds of Associgion Rules, Associgion Mining to
Corr elation Analysis,Constraint-BasedAssociaion Mining.

UNIT-11

CLASSFICATION ANDPREDICTION:

IssuesRegading assification and Prediction, Aassification by Decision Tree
Introduction to Bayesan (assification, Rule Based assification, Qassification
by Back propagation, Support Vector Machines, Associaive dassification, Lazy
Learners,Other Aassification Methods, Prediction, Accuracy and Err or Measures,
Evaluating the Accuracy of aCasdfier or Predictor, Ensemble Methods, Model
Section.

UNIT-IV

CLUSTER ANALYS S

Typesof Datain Auster Analysis, A Categorization of Major Austering Methods,
Partitioning Methods, Hierarchical methods,Dendty-BasedMethods, Gid-Based
Methods, Model-Based Qustering Methods, Austering High-Dimensional Data,

Constraint-BasedQuster Analysis, Outlier Analysis.

UNIT-V

MINING OBJECT, SPATIAL, MULTIMEDIA, TEXT ANDWEB DATA:
Multidimensional Analysis and Desciptive Mining of Complex Data Objects,
Spatial Data Mining, Multimedia Data Mining, Text Mining, Mining the World
Wide Web.

TEXT BOOKS

DataWarehousing In the Raal World; Sam Anahory & Dennis Murr ay; 1997, Pearson.
Data Mining- Concepts & Tediniques; Jawei Han & Micheline Kamber- 2001, Morgan

Kaufmann.

DataMining Techniques;Arun Pyari; 2001, University Press;Hyderbad.

IREFERENCE BOKS
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DataMining; Pieter Adriaans & DolfZantinge; 1997, Pearson,
DataWarehousing, DataMiniing and OLTP;Alex Ba'son,1997, Mc Gaw Hill.
Datawarehousing SystemMallach; 2000, Mc Graw Hill.

Building the Daa Waehouse;W.H. Inman, 1996, John Wiky & Sons.
Developing the Daa Wa ehouses;W.H lonhman,CKlelly, John Wiky & Sons.
Managing the Datawarehouses;W.HIlnman, CL.GasseyJohn Wiley& Sons.
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NASSOM ASSOCIATE ANALYTICS- III

Course Cale: 24EBPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :NIL End Smester Examination: 60 Marks
LTP:300

Credits: 3

COURSE OBJECTIVES

This course provides knowledge of the advanced concepts of tools, technologies &
programming languages which is usedin dayto day business analytics gycle.

COURSE LEARNINGOUTCQOMES (Q.O)
The syllabus has been prepared in accadance with National Education Policy (NEP). After the
completion of course,students will be able to:

1. Understand the tools, technologies & programming languageswhich is usedin day to day
analytics gscle.
2. Analyze and use thebest tools to m&e sense fom availableraw data.

COURSE GONTENTS

UNIT NUMBER CONTENTS
UNIT-I Introduc tion to Predict ive Analytics & Linear Regression (NOS
2101)

What and Why Analytics, Introduction to Tools and Environment,
Application of Modellingin Business Databases & Typesof dataand
variables, DataModelling Techniques,Missing imputations etc.

Needfor BusinessModelling, Regesdon z Concepts, Blue property-
assumpions-Least Sgquare Estimation, Variable Rationalization,
and Model Building etc.

UNIT-II Logistic Regression Objective Segmentation (NOS2101)

Model Theory, Model fit Satistics, Model Conclusion, Analytics
applications to various Business Danains etc.

Regesdon Vs Segmentation z Supervised and Unsupervised
Learning, Tree Building z Regesdon, dassification, Overfitting,
Pruning andcomplexity, Multi ple Decision Trees &c.

UNIT-1I Time Series Methods/ Forecasting, Feature Extraction (NOS
2101)

Arima, Measures of Forecast Acauracy, STL approach, Extract
features from generated model as Height, Average,Energy etc and
Analyze for prediction.
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UNIT-IV

Workin gwith Documents (NOS0703)

Sandard Operating Procedures for documentation and knowledge
sharing, Defining purpose and scope documents, Understanding
structure of documents z case studies, articles, white papers,
technical reports, minutes of meding dc., Syle and format,
Intectual Property and Copyright, Document preparation tools 7
Visio, PowerPoint, Word, Excel etc., Version Control, Accessng and
updating corporate knowledge base, Peer review andfeedback.

UNIT-V Develop Knowle dge, Skill and Competences (NOS9005)
Introduction to Knowledge skills & competences, Training &
Development, Learning & Development, Policies and Recad
keeping, etc.
TEXT/ REFERENCE BOKS
NASSOOMM

398




NETWORK SECURITY & CRYPTOGRAPHY

Course Cale: 24EBPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :NIL End Smester Examination: 60 Marks
LTP:300
Credits: 3
COURSE OBJECTIVES
1. Toknow the various at of the security exploitation
2. Tolearn secure programmingtechniques
3. Tounderstand the mathematics behind cryptography
4. Toknow the standard algorithmsusedto provide confidentiality, integrity and authenticity
5. Tolearn the public key infrastructure that will be usedfor secuity practices

COURSE LEARNINGOUTCQOMES (Q@.O)

The syllabus has been prepared in accadance with National Education Policy (NEP). After the
completion of course,students will be able to:
1. Present the exploitation present in the security.

2. Disaussvarious types ofattacks and their characteristics.

3. lllustrate the basic oncept of enayption and decyption for secu e datatransmission.

4. Analyze vaious cryptography techniques and its applications.

5. Develop solutions for security problems.

MAPPING BETWEENCGOURSE OBJECTIVES(COS) AND COURSE LEARNINGOUTCOMES (@.09)
CLO1 CLO2 CLO3 CLO4 CLOS

COURSE GONTENTS

UNIT NUMBER COURSE GONTENTS

UNIT-I FUNDAMENTALS
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UNIT NUMBER

COURSE GONTENTS

Security trends - Legal,Ethical and Professional Aspectsof Security, Need
for Security at Multi ple levels,Security Policies - Model of netw ork security
Z Security attacks, servicesand mechanisms z OSlsecuity architecture z
Qassicl encryption techniques: substitution techniques, transposition
techniques,steganography- Foundations of modern cryptography: perfect
secuity z information theory z product cry ptosystem z cryptanalysis.

UNIT-II

SYMMETRICKEY CRYPTOGRAPHY

MATHEMATICS OF SYMMETRIC KeY CRYPTOGRAPHY: Algebraic
structures - Modular arithmetic-EucliA s algorithm- Congruence and
matrices - Groups, Rings, Fields- Finite fields- SYMMETRIC KEY CIPHERS:
SDES 7 Block cipher Principles of DESz Srength of DESz Differential and
linear cryptanalysis - Block cipher design principles z Block cipher mode
of operation z Evaluation criteria for AESz Advanced Encry ption Sandard

- RC4 z Keydistribution.

UNIT-III

PUBLICKEY CRYPTOGRAPHY

MATHEMATICS OF ASYMMETRIC KEY CRYPTOGRAPHY: Primes z
Primality Testing z Factorization z EulerO O e fudzion, FermatO Gnd
Euler® Oheoretn - Chinese Remairder Theorem z Exponentiation and
logarithm - ASYMMETRIC KEY CIPHERS: RSA cryptosystem z Key
distribution z Key managementz Diffie Hellman key exchange - EIGamal
cry ptosystem z Elliptic aurve arithmetic-Elliptic aurve ayptography.

UNIT-IV

MESSAGEAUTHENTICATION ANDINTEGRITY

Authentication requirement z Authentication function z MAC z Hash
function z Security of hashfunction and MACZz SHA zDigital signature and
authentication protocols z DSS Entity Authentication: Biometrics,
Passwords, Challenge Reponse protocols- Authentication applications -
Kerberos, X509

UNIT-V

SECURITYPRACTICEAND SYSTEM SECURITY
Electronic Mail secuity z P&, ¥ MIME z IP secuity z Web Security -
SYSTEM SECURITY: Intruders z Malicious oftware z virusesz Firewalls.

TEXT BOOKS

JonErickson, Hadking: The Art of Exploitationd 2nd Edition, Sarch Press,2008.

William Sallings, Gryptography and Network Security: Principlesand Practicesd Sixth
Edition, Pearson Education, 2014.
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REFERENCE BCKS

(he Shellcoder's Handbook: Discovering and Exploiting Security Holesd, 2nd Edition by

Chris Anley etal.

N. Ferguson, B. Schneier, and T. Kohno.
and Practical Applicationsa Wiley, 2010.
Neil Dasvani, Christoph Kern, and Anita

(Cryptography Engineering: Design Principles

1 Kesavan, Foundations of Security: What Every
Programmer Neeads to Knowg, Frist Edition, Apress,2007.

SNMP: AGuide to Network Management(MGH).
TelecomNetwork Managementby HH. Wang(MGH).

Network Managementby U.Dlack (MGH).
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SOFTWARE TESTING

Course Cdale: 24EHPEXX

Continuous Evaluation: 40 Marks

Pre-Requisite :NIL

End Smester Examination: 60 Marks

LTP:300

Credits: 3

COURSE OBJECTIVES

arwnPE

To understand the basics of Software testing
Torecagnize the various types ofsoftware testing techniques
To analysethe various levels ofsoftware testing

To explore software automation process
To understand Basic sdtware debugging methods.

COURSE LEARNINGOUTCOMES (@.O)

The syllabus hasbeen prepared in accadancewith National Education Policy (NEP). After the

completion of coursethe students will be able to:

. Investigate the different levels intesting

A WDNPE

remove bugs.

(62}

techniques

6. Implement Test Automation process &ad experiment with t esting toadls.

. Demonstrate the fundamentals ofsoftware testing usingreal world examples
. Identify and apply relevant testing techniquessuitable for a realworld scerario

. Investigate the reasonfor bugs and analysethe principlesin software testingto preventand

. Use practical knowledge to test software and understand the trade-offs between testing

MAPPING BETWEENCOURSE OBJECTIVES(COs) AND COURSE LEARNINGOUTCOMES (@.Os)

CLO1 CLO2

CLO3

CLo4 CLO5 CLO6

Co1

CO2

CO3

CO4

CO5

COURSE GONTENTS

UNIT COURSE GONTENTS
NUMBER
UNIT-I INTRODUCTION

What is software testing and why it is sohard?BasicDefinitions: Err or, Fault,
Failure,Incident, TestCases, Testing Rrocess Limitations of Testing.

UNIT-II TESTING TECHNIQUES
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UNIT COURSE GONTENTS

NUMBER
White zBox &Black zBox Testing, Boundary Value Analysis, Equivalence Aass
Testing, Decision table basd Teding, Cause-Effect Gaph Tednique,
Cyclomatic Complexity Analysis.

UNIT-II REDUCING THE NUMBEROF TESTCASES

Prioritization guidelines, Priority category, Scheme,Risk Analysis,Regresson
Testing, Sice based tesing, Regresson Tesing

Testing Activities: Unit Testing, Levels of Testing, Integration Teging,
Debugging, Domain Testing.

UNIT-IV SYSEM TESTING
Verification and Validation Testing, Alpha Testing, Beta Testing, Stress
Testing, Load Testing, Volume Tegting, Usability testing, Big, Buglife cycle.

UNIT-V TESTING TOOLS

Test Automation: Scope of Automation, Process Model for Automation,
Challenges in Automation, Satic Testing Tools, Dynamic Testing Tools,
Characteristics ofModern Tools.

TEXT BOOKS

Software Testing: Principles and Practices, Srinivasan Desikan, Goplaswamy Ramesh
Pearson Education, 2008.

Software Testng: Principle, Techniques and Tools, M. G Limaye, TataMcGaw Hill, 2009.
Effective Methods for Software Tesing, Wlliam E. Perry, John Wiky and Sons,

REFERENCE BCKS

An Integrated Approachto Software Engineering, Pankej Jalote, NarosaPublishingHouse,New
Delhi 1997.

The Art of Software Tesing, Glenfod J.Myers, John Wiley & Sons,1979.
Software Testng: A Craftman's Approach,P.C Jormgensen, CRCPress,1995.
Software Testng Techniques,Boris Berer, Dreamtech, 2006.

Effective Software Testing: 50 Specific Ways to Improve Your Testing, Dustin, Pearson
Education, 2002.
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OPEN SOURCE SOFTWARE

2
3
4,
5

Course Cale: 24EEBPEXX Continuous Evaluation: 40 Marks
Pre-Reguisite :NIL End Smester Examination: 60 Marks
LTP:300
Credits: 3
OCOURSE OBJECTIVES

1. Tointroduces concets, principles and applications ofopen souce sdtware.

. Todiscuss dout open source sdtware development process.

. To understand the difference between open sour ce software and commercial softw are.

. To understand and development of web applications using open source web technologies like

To familiarize with Linux operating system.

Apache, Myl and PHP (LAMP/ XAMP).

COURSE LEARNINGOUTCQOMES (Q@.O)

The syllabus has been prepared in accadance with National Education Policy (NEP). After the
completion of course,students will be able to:

Understand the differencebetween open source sdtware and commercial software.

Identify, install and run Linux operating system.

Install and manage applications.

Identify, install open sourceweb technologies Apache,MySd, PHP.

Develop web applications usng LAMP.

oMW NIE

Write session control PHP cale for a webste.

MAPPING BETWEENGCOURSE OBJECTIVES(COS) AND COURSE LEARNINGOUTCOMES (@.09)

CLO1 CLO2 CLO3 CLO4 CLO5 CLO6

CO1

CO2

CO3

CO4

CO5

COURSE GONTENTS

UNIT COURSE GONTENTS
NUMBER
UNIT-I UNIT | OPEN SOURCE: Introduction to Open Source z Open Source vs.

Commercial Software z What is Linux?- Free Software z Where | canuse Linux?
Linux Kernel z Linux Distributions.
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UNIT COURSE GONTENTS
NUMBER

UNIT-II UNIT II LINUX: Introduction to Linux Essential Commands - Filesystem Concept
- Sandard Files 1. The Linux Security Model - Vi Editor - Partitions creation -
Shell Introduction 2. String Processng - Investigating and Managing Processes|
- Network Qients - Installing Application.

UNIT-1I UNIT Il APACHE: Apache Explained - Sarting, Sopping,and Restarting Apache
- Modifying the Default Configuration - Securing Apache- Set User and Group -
Consider Allowing Accessto LocalDocumentation - Don't Allow public html Web
sites- Apache cortrol with htaccess.

UNIT-IV UNIT IV MYSQL: Introduction to MYSQL - The Show Databases and Table - The
USE command - Create Database and Tables - Desaibe Table - Select, Insert,
Update, and Delete statement - Some Administrative detail - Table Jans -
Loading and Dumping aDatabase.

UNIT-V UNIT V PHP: Introduction- General Syntactic Characteristics - PHP Scripting -
Commentingyour code - Primitives,Operationsand Expressons - PHP Variables
- Operations and Expressons Control Satement - Array - Functions - BasicForm
Processng - File and Folder Access- Cookies - Sessons - Database Accesswith
PHP - MySQL - MySQL Functions - Inserting Recads - Selecting Recads -
Deleting Recads - Update Recads.

TEXT BOOK

James Lee and Brent Ware, "Open Source Web Development with LAMP using
Linux, Apache,MySQL,Perl and PHP", Dorling Kindersley (India) Pvt. Ltd, 2008.

REFERENCE BOOK

Eric Rosédrock, Eric Filson,"Setting Up LAMP: Getting Linux, Apache, MySQL, and
PHP and working Together", Published by JohnWiley and Sons, 2004.
Philosophy of GNU UR: http:// www.gnu.org/ philosophy/.

Version control system, URL: http:// git-scm.com/
SVN version control, URL: http://s vnbook.red-bean.com
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WIRELESSADHOC AND SENSOR NETWORK

Course Cale: 24EBPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :NIL End Smester Examination: 60 Marks
LTP:300
Credits: 3
COURSE OBJECTIVES

1. To cover major aspects of ad hoc and sensor networking, from desgn through

performance issuego goplication requirements.

. Tostart with the desgn issuesand challenges assocated with implementations of ad

hoc and sensor network applications. This includes mobility, disconrections, and
battery power consumption.

To provide adetailed treatment of proactive,reactive,and hybrid routing protocolsin
mobile wireless networks. It alsocoversthe IEEE 802.11 WirelessLAN and Bluetooth
standards and discusses ther characteristics andoperations.

To cover wireless sensor netw orks (architecture,desgn, protocols,and applications).

To give students hands-on experiencein designing a mobile ad hoc netw ork usingthe
NS2 network simulator.

COURSE LEARNINGOUTCOMES (@.O)

The syllabus hasbeen prepared in accadancewith National Education Policy (NEP). After
the completion of course,students will be able to:

1.

Understand the principles of mobile ad hoc networks (MANETs) and wha
distinguishes them from infrastructure-based networks. To specify and identify
deficienciesin existing wireless protocols for MAClayer and Network layer, and ther
go onto formulate new and better protocals.

Familiarize with the mechanismsfor implementing secuity and trust mechanismsin
MANETs and WSNs.

Enhance the basc knowledge about the principles and characteristics of wireless
sensor networks (W3Ns).

Understand how proactive and reactive protocols function and their implications on
data transmission delay and bandwidth consumption along with design issuesin
wireless conmunication.

Understand the congestion control mechanism at transport layer and to acquire skillg
to desgn and implement a basic mobile ad hoc or wireless sensor network vig
simulations or programming of PDAs.

MAPPING BETWEENCOURSE OBJECTIVES(COs) AND COURSE LEARNINGOUTCOMES (@.Os)

CLO1 CcLO2 CLO3 CLO4 CLOS
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GO5

COURSE CONTENTS

UNIT CONTENTS

NUMBER

UNIT-I AD HOC Wireless
Introduction, Mobile Ad Hoc Networks, Technologies for Ad Hoc Network,, Issues
in Ad hoc wireless Networks IEEE 802.11 Architecture and protocoals. Protocol
for AD HOC Wireless Networks. Issues and classificaion of MAC protocadl,
Dynamic Saurce Routing (DBR), Adhoc Distance Vector(AoDV) routing, Routing
Protocols, Application of Ad Hoc andsensor networks

UNIT-II Transport Layer & Security Protocols
Issuesin designing transport layer protocals, classificaion of transport layer
solutions, TCP over Ad Hoc WirelessNetworks, Network Security requirements
and Attadks

UNIT-1I Wireless Sensor Networks
BasicSensor Network Architectural Elements, Applications of Sensor Networks,
Comparison with Ad Hoc Wireless Naéworks, Challenges and Hurdles.
Architecture of WSNsHardware components, Opeating s/stems and execution
environments, some examples of sensor nodes, Network Architecture, Sensor
netw orks scerarios, Optimization goalsand figuresof merit Designprinciples for
WSNSs.

UNIT-IV Communication Protocols
Physical Layer and Transceiverdesgn consderationsin WSNs, Fundamentals of
(wireless) MAC protocol, Address and name maragement in wireless sensor
networks, Localization and positioning Routing protocols Data Dissemination
and Gatheing, Rauting Challenges and Design Issues in Wireless, Rauting
Srategies in WirelessSensor Network s

UNIT-V Transport & QoSin WSN
Data-Centric and Contention-Based Néworking z Transport Layer and QoSin
Wireless Sensor Neworks z Congestion Control in network processng 7
Opeating systems for wireless sensor netw orks z Examples

UNIT-VI PROJECT
Research Activities and hands-on experience in designing a mobile ad hoc
netw ork using the NSZnetwork simulator

| TEXT BOOKS
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C. S RamMurthy, B.S Manoj, Ad HocWirelessNetworks: Architecturesand Protocols,

Prentice Hall of India, 2007.

Andreas Willig and John H. Karl, Protocols & Architectures for Wireless Sensor

Networks, Wiley, 2005
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ADVANCED JAVA PROGRAMMING

Course Cale: 24EBPEXX Continuous Evaluation: 40 Marks
Pre-Requisite :Core Java Piogramming End Smester Examination: 60 Marks
LTP:300

Credits: 3

COURSE OBJECTIVES

1. Todevelopgraphical programswith networking functionality. Usng Graphics, Animations

and Multith reading for designing Smulation and Gamebased applications.
To design and develop GUIlapplications using Sving and Event Handling.
To desgn and develop Web applications.

Tounderstand designing of distributed appli cations using RemoteMethod Invocation (RMI)

COURSE LEARNINGOUTCOMES (@.0)

The syllabus hasbeen prepared in accadance with National Education Policy (NEP). After the
completion of coursethe students will be able to:

1.
2.

Learn the graphics andanimation onthe web pages,using Jaa Aplets.

Learn and desgn a full set of Event driven Ul widgets and other components, including
windows, menus,buttons, chedkboxes,text fields,saollbars and saolling lists, using Abstrac
Windowing Toolkit (AWT) & Swings Usge.

Learn Java DataBaseConnectivity (JDBC) soas toretrieve and manipulate theinformation o
any relational databasethrough Javgprograms.

Learn and design the server side programming using Srvlets and J5P

Usethe invocation of the remote methods in an application using RMI.

N

CLO1 ao2 CLO3 o4 CLOS

CO1

C0o2

Q03

Qo4

COURSE CONTENTS

UNIT COURSE GONTENTS
NUMBER
UNIT-I INTRODUCTION TOADVANCED JAVA

Java Sreaming z Components and events handling z Threading concepts z
Networking featuresz Byte code interpretation z Media Tedchniques.
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UNIT

COURSE GONTENTS

NUMBER

UNIT-II SWINGS
Introduction to swings, difference between AWT and Swings, java foundation
classesjava svings classes.

UNIT-III ADVANCED NETWORKING
dient- Sever camputing 7 Sockets z Content and Protocols handlers z
Developing distributed applications z RMI 7z Remote objects z Obect
serialization

UNIT-IV REMOTE METHOD INVOCATION
RemoteMethod Invocation (RMI): RMI Architecture, Designng RMI
application, Executing RMI application.

UNIT-V RELATED JAVA TEGHNIQUES
3D graphics z JARfile format and creation z Internationali zation.
SERVLETS
Java Servlets: Servlet Interaction & Advanced Servlets, Life cycle of Servlet,
Jva Servlet Development Kit, Javaxservlet package, Reading Serviet
Parameters, Reading Initialization Parameters, The javax.servlet. http Padkage,
Handling HTTP.

TEXT BOOKS

Jme Aworski, Gava Unleashed, SAMS Techmedia Publications, 19909.

H.M.Deitel and P.JDeitel, Gava how to program with an Introduction to Visual J+6,
Pearson Education, 1998.

Java: The Complete Referene, Ninth Edition Paperback by Herbert Schildt

Advanced Java Programming, Utam Kumar, Oxford Publications.

REFERENCE BCKS

Campione, Walrath and Huml, CThe Java Tutorial, Addison Wesley, 1999.
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