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21EEE44 PC 2 2 0 50 50 100 3
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SEMESTER V
course: Mana ment and Economics

Course [earn o

Module 2: Organixing, StaffinB, Directing and Controlling
Crganizing and Stafflng: Meaning, Nature and Characteristics of Organization - Process of
Organization, Principles of Organization, Departmentalization, Committees meaning, Types

of Committees, Centralization Versus Decentralization of Authorlty and Respons billty, Span

of Control (Definition only), Nature and lmportance of Staffing, Process of Selectiof and

Directing and Controlling: Meaning ancj Nature of Directing Leadership Styles,

Communication - Meaning and lmportance, Coordination- Meaning and lmpor.ance,
Techniques of Coordination. Controlling - Meaning, Steps in Conlrolling. Brief review of
nnovation management-

Module 3: Proje€t Management
a!tect ves & Characteristics, Prolect ldentification-Meaning & lmportance; Projecr ri;e Cycle,
:'::.1 SchedulinC, Capital Budgeting, Generating an lnvestment Project Proposal, Pr.jecr
1-: ,!,i Market, Technical, Financial, Economic, €cological, Project Evaluation and Selection,
-: ::: Frn:..lrrg, P.oject lmplementation Phase, Human & Administrative aspects of Project

'': :;:nrent, Prerequisites for Successful proje.t mplementdtion. NewContro Techniques
: ::- :"d CPM, Steps involved in developing the network, Uses and Limitations of PERT and

a8/L2

: -: .: Llon€y: Time value equlvalence, Problem solving and decision making, Laws of
:!-:-d and supply, Difference between Microeconomics & Macroeconomics, eq!ilibr um
:::...::: demand & supply, eiasticity of demand, price elasticity, income elastlclty. Law of
:::--_ nterest and lnterest factors, simple and compound interest, Cash fow diagrams,
::::_3 oans and EMI payment calculation with flexible interest rates, Discussion ano

'.'.:; e 4: Fundamental Economic concepts
-::r,::ontoEngine€ringEconomy: Necessitles and luxuries, Market segments, SuppLy and

l=_,_r d m nshng returns, Economlc lndicators (GDP, GNP, GNl, Fiscal Deficit etc.), Time

1 ::!le 5: Breakeven Analysis; Demand Forecasting, Financial Management, process, Balance

: -:: ..d f nani;l ratios; General Replacement Studles: Defender and challenger (both equal
: r !.equal lives), When to replace; Benefit Cost AnalysG: Benefit/cost crlterion,
:._:'i,/cost comparisons; Depreciation: Purpose and use, Declining value and replacement

' .,::ts, Depreciation and tax, Str;:Eht line method, Jr.iining and double de.llfing balance

Course code 22EEE57 CIE Marks 50

Hours/Week {1":T:P) 3:0:0 SEE Marks 50

Credits 3 Examination Hours 3

cto 1 Discl-rss importance of Management and Planning
clo 2 Understand the Nature and Characteristics ofOrganization and leadership Styles.

Exphii th. nrcject ilranageifle!!i, i,uritrol techniques and economic conccp:5.

clo 4 Understand uncertainty, risk ahd demand
clo 5 Discuss market, capitaland policy

Content
No. oI Hours/

RBT levels
Module 1: lntroduction to Management & Planning
Management: Definition, lmportance - Nature and Characteristics of Manage,nent,
I!,lanagement Fuqctions, Roles of Manager, Levels of IVanagement, Managerial Skills,
Lldnagement & Administration, Management as a Science, Art &Proiession.
Planning: Nature, lmportance and Purpose of Plannlng, Types of Plans, steps in Planning,

- tatlons of Planning, Decision Making - Meaning, Types of Decisions Steps in Decision

,.der;anding aspects offinance, mark€ting and resources management in business.

aa/D

oa/L2

08/t2

lnf ation and its effects nflation, its c.uses and con

s,

a

clo 3

a8lL2



Course Outcomes
Upon com Ietion ofthis course, student will beabl€ to

TEXTBOOKS:

1. Principles of Management p.C-Iripathi, P.N.Reddy McGraw Hi , 6th Edition,-2S+7 :
2. Managerial Economrcs, M.t. jl)i,1gan and l.K-Stephen, ,,iinda publications (p) LID 2id Edition, 2009.

REFERENCE BOOKS:

1. Essentials of Management: An lnternational, tnnovation and Leadership perspective Harold Koonrz, Hetnz
Weihrich McGraw Hill lothEdition 2016

E-Books / Web References
httDs://www.voutube.com /watch?v:8cFXOWxlvss

MOOCs

hrh.:/./onllrecourses.notel.a c.in/noc20 ms58/Dreview

scheme of Examination:
continuous lnter ndl tvaluation (ClE):

Three Tests are to be conducted for40 marks each. The average of the three tests are taken for conrputation of CIE

CE s executed by way of quizzes / Alternate Assessment Tools ltATs), and three tests.
5om€ possible AAT5: seminar/ assignments/term paper/ open ended experiments/ mini projerts/
.oncept !ideos/ partial reproduction of research work/ oral presentation of research work/ group act!t.
deveoplng a generlc toolbox for p.oblem solving/ report based on participation in .reate-athon/ rnake a t;:-
code-a-thon/ hack-a thon conducted by reputed organizations/ any other.
Semester End Examination (5EE):

sEt Question paper is to be set for 1oo marks and the marks scored wilr be proportionately r€duced to 5c. --. -.
will be h^1o full questions (with a maximum offour sub questions)from each module
carrying 20 marks each. students are r€quired to answer any five fu questions choosing at Ieasr ofle fu i quesrtcr
from each module.

Table 2: Distribution of for CIE & SEE of

50

{Average oflh,ee clE (a0)+
aaT (10)

50

100

CO- PO Ma ing With

Ex lain the im rtance of Manlgement and Planni
Discuss the Nature and Characteristics ofOr nization and Leadership les
Describethe rqle of project man ement, control techniques and economic concepts
understand the uncertainty and risk in business and the types of demands

co 51.5 Explain the marketing structures, strategv, capital budEeting and monetary and fiscal poljcies

ElE Test - 1 40

ClETest-3 40ctE

Qui, / assisnment/sroup
discussion/presentation/mini projects

10

Semester End Examination 100

colPo-Pso o o

co 5x.1 2 1 1
co 51.2 2 'i- 1

2 1 1

co 51.4 1 1

1 1
22EEE51 1 1

co 51. 1

co s1.2
co s1.3
co 51.4

CIE 1-e5t 2 40

SEE

o o

co 51.3
2

co 51. s 2

2



V SEMESTER
Course: Power El.ectronlcs

Course Code 22EEE52 CIE Marks 50Hours/Week (L: T: P) 3:0:2 SEE Marks 50
No. ofCredits 4 Examination HouE 03

Prerequisites: Efements of Etectronics Engineerlng
Course O

Semiconductor Devicei_iroductlon io pow€r Electronics, power D,ode' Diode Lhara( tFr,(::cs, Revpr(e p.co!e
,_3:.cierstics, power MOSFETs _ static chara cteristics, switching characteristi
: -:r;fi efl strcs, switching characteristics, Silico n Controlled Rectifier static Cha racteristics, Two-:-niistor [4odeiof

Module 5: AC voltage controllers and lnvene;
':C Voltage Controllers: tntroductjon, princi ple of phase controt, Single-phase Fu Wave:.nrro lers with Resistive Loads, Single- Phase Full-Wave Controllers with lnductive Loads.:: iC Converters: tntroduction, principle of operation single-phase bridge inverters, thre€-phase:_::_. inverrers 120 deBree and 180 degree mode of operation, Voltage control of single-phase

uke width, m lse width and5inusoidal lse wldth modulation

ry
cs, IGBT5 - static 8 hours

Ll, L2

8 hours
o,12, L3

s.

cLol
cLo2

U
ic

U

cLo3 th ingLe

ct04 boost convener onc
diffe rent types of chopper circutt,Discuss !re workingt

c!o5 rationofAc hase inverter circuits.

Content
RBTlevels

)t)
dvldt

2: Thyri triggeri mutatin& and Protection
TuThyristor On, Thyrjst Turn-Off, IThyristo Circu Gate titnng its, R & CRring, rigge n8/

JTU n8.triggeri & d utat d dti/
s bbe ci ,t Series lle binati

Module 3: Controlled Rectifiers
lep led d s gl lfp

eci ct R Rt R Lload, toad elhe D iodn8 dh tf led with RR, RLE dt_ s). e-Phasingl nnciplerat Th h fu II rteas-

8 hours
r:, L2, L3

n ofSin8leratio

c,
ocie

Modu le 4l DC.DC nd rterCycloco
DC DC step ch pper its is rthIvs R.L Ste pch Cpp aD nd E chop Switched iarreguck bod t

8 hcurs
11. 12, L3

RBTtevetsChStatic SC
2nauts/t2Ch l'1oSFET TGB
2 horrs/12SCB d Itri ringcircuii lor s h (

SCRturn on circlrtt u JTU ciLt 2 hours/13Sin fu( th d L 2 hours/13FEI/IM OS GAT d IY
2 hours/13

I of uf iversalmoror Lrsi
2 hours/13S orat6ly c. 1.1 BTIG l"i So ET 2 hours/13
2harts/L2lLe with d -L

latiSimu b rid
2 hours/12

et

t-.

t__

L:
L--

8 hours
11, 12, L]

Transistor.

Module

Natural

with and Fuli
Dual Converters,

and
B,



U tetion ofthis course, student witt be abte to:

Textbooks.
1. Power Etectronics: Circuits Devices and Apptications 14ohammad H Rashid, Pearson 4th Editlon. 2014.
2. Power etectronics, M.D Singh, K.B Khanchandani, Tata McGraw Hitt,2"d Edition,2006

Reference books:
l. Power Etectronics P.S. Bimbhra Khanna Pubtishers sth Edition,2012.
2. Power ELectronics: Converters, Apptications and Design Ned l"lohan et at Witey 3rd Edition,2014.
l. Etements ofPower Etectronics: lndian Edltion, Phitip T. Krein, Oxford University Press; Second eoition

i2o.,1)
.1. Power Electronrcs, P-C Sen, McGrawHitt Education;2nd edition (2017)
5. Po$/er Electronics rry DanlelHan, Mccraw Hitllndia (2011)

E:Books / Web References
https://f reevideolectures-com/course/235'1 /oower-elect.onics/'l

Ite lalr oratorv assess ment !!pt!!iLbe rcsllicaed @ 9Dl-w:lblAlEjlalsatian.

Continuous lnternat Evatuation (ClE):

Three Tests are to bc conducted for 40 marks each. The average of the three tests are taken for compLrtatlon oJ
CIE on a scate of 30, thc CIE woutd also inctudc laboratory evatuatlon for 20 mart(s. The laboratory marks ol
20 woutd comprise of 10 marks for reguLar laboratory assessment to lnctude tab record and observ.:t on. I !
markswould be exctusiv€ for laboratory tnternal assessmenttesttobe conducted attheenO ofthe semestcr.
Typical Evatuation pattern for integrated courses is shown in the Table betow

clE

30

50
ClETest-2 30
ClETest-3 30

20
SEE Semester End Eianrination 100

100

1.

2.

3.

http://site.iugaza.edu.os/matramtawi/files/RASHID Power Electronics Handbook.pdf

eLeatronics.odf

*-

e'-
c-
L-\

=

+-
t-

s^.-

t\

c-

s-
s-

r-
i...-
C"-.

S-r
e-.1

.-..]J
-_-l

a-..]

14 OOCs
I httos:/^".!,yr.cottlsclE-l)lglte"Ln/poWereiectronics?speciallzation=po\xcr-etectronrcs
2 hIlps:l/ontinecoL.ses.nptel.aa_in/noc22_ee03/preview

Scheme of Evatuation: (lntegrated coL!rscs)
Sem€st-. End Examination (SEE):
SEE Question paper is to be set for 100 marks and the marks scored witL be proportionatety reduced to
50. There witt be two fult questions (with a .laxirnum of four sub questions) from each modute car!.r,:g 2l
marks each. Students are rcquired to answer any five fuLt questions choosing at teast one futt question from
each modute.

co52.1 Understand the working and characteristics of power diodes, power lvlOSFETs, lcBTs and SCRs

co52.2 Understand thyrlstor tliggering methods, commutation techniques and protection methods of
thyristor.

co52.3 Analyse the operation of controtled rectifier ckcuits connected to differenttypes of loads

co52-4
Discuss the operation of step-down, step-up chopper, buck converter, boost converter and
cycloconverter.

co52.5

3. Tabte: Distribution olwe ightage for ctE & sEE of rnt

COURSEOUTCOMES:

Anatyse the operation of singte phase and three phase AC vottage controtLers and single-phase
in\,erlers.

Marks

50



CO/PO/PSO 14apping

co/PoiPso o o o c o o o o o o o o o o

3 2 2 2 2 2 2
co52.2 2 2 1 2 2 2

2 2 2 2 2_ 3
co52.4 3 2 2 2 2 2 2 3
co52.5 2

23

2

2
_-1 -

3
2 2 2 2 1 3

1 2 _2 2 z 3

w

o

co52.1

2

3 2

1

tjI



Course: Power System ll
Subject Code 22EEE53 50

Hours/Week(L:T) 2:?10 SEE Marks 50

Credits 3 Examination Hours 03

Course Learni o ives: At the end of the course the student shoutd be abLe to

S
F-

t.-
c-

t-

t.-

t-

s.
e-

t

I

Content
No- of Hrs/ RBT

I,IODULE I - Per Unit Representation & Modeting oi Power System Components Per unit
quantiries singte phase anci three phase-setection of base quartities advantagqs ol per unlt
y '- | - ' 'an8 ng I rF odqe o, pe- Jn'r qu3llilies

Modetlng of po!{er system components - Steady State lulodel of Synchronous lulachine,
Power Transformer, Transmlssion Lines Representation of Loads. Singte Line Dlagram,
lrnpedance and Reactance diagrams and their importance

08 Hours/
L1, L2

I'4ODULE ll- Symmetrica( Fautt Anatysis
"ltfoducton, Transients on a Transmission Line, Short Circuit Analysis oi a Synchronous
llach ne Unloaded and Loadcd, Shorl Circult l4VA, Current limiting reactors, Setection of
Circ! t Break€rs. Slmpte problems on fault current catcutat on.

08 Hours/
t1. L2

MODULE lll - Symmetrlcat cornponents
lnfioduction, SymrnetricaL Conrponent Transformation, Phase Shift in Sta. Detta
Transformers, Sequence lmpedances of Transmission Lines, Sequence Impedances and
Sequence Network of Power System, Sequence lmpedances and Netvvorks of Synchronous
Machlne, Sequence lmpedances of Transmission Llnes, Sequence lmpedances and
Neworks of Transiorrners, Constructlon ofSequence Netlvorks of a Power System

oB Hours/
L1, L2

MODULE lV- Unsy,imetricat FauttAnatysis
lntroductlon, Symmetri..l Cornponent Analysis of Unsymmetricat Fautts, Singte Line-To
Ground (LG) Fault, Line To Line (LL) Fautt, Doubte Line-To-Ground (LLG) FauLt, Open
Conductor Fautts

MODULE V- Power System Stabitity
steady state, dynamlc and transients stabilty , Dynamics of a Synchronous 14achlne, sw ng

Equation, Equal Area Criterion, crlticat ctearng angte, I\'lult machine stabitity studies,
Numericat SoLuton of Swing Equation by Point by Pornt method, Runge Kuna, Modifled
Eutels Method. Methods of lmproving transrent stabitity.

8 hours
11,12

TotaL Hours

Course Outcomes: The students will be able to

co53.1
Understand one ll.e dlasram, impednncc diaH.am/rcactancr diag.am, per unlt system, modc ng oI Power

System Compo.ents

co53.2
Underttand shorr clrcult analysls on a tynchronous ma.hlne and to seled approprlate cir.!it hr.nk.r .n.l
curent limitlne rea.toE.

co53.3 Ca culate sequence impedanies o1power syn€m components and draw sequence network or a Civen syne!

cos3.4
ca culate the c!rrents, vo tages and power of a LG/LL and LLG on an Lrnba anced alternato. and uneymmetrica

fau t. "n a power system with and witho!tfault lmpedance.

co53.5
Understa.dsteadvstateandtr.nslentstrblllty,appkationofequ.lareacriterlaandmethodsof mpror.S

cLol Understand ore tine diagram, lmpedance diagram/reaciance dlagram, per unit system, mod€Ulng of Power

Sysre- Corporpnls

cLo2 d sirorl circull an6tysis on a synchronous machine and to select apploprlate clrcuit brank€rs and

current timiting reactois
cLo3 Catc!late sequence impedances ofpowersystern compo.ents and draw sequenc€ networkofa grven svste

cLo4 CaLculate the currents, voLtages and power of a LG/LL and LLG on an unbatanced aLternalor and

unsymmetricatfautts on a powersystem with and withoutfautt impedance.

cLo5 Understand steady state and transient stabiLity, apptication of equaL area criteria and methods ofinrproving
stabiLity

SEM ESTER - V

CIE Marks

I HoLlrs/
11, L2

40 Hours



TEXI!OOI(i
1- D P Kothari, lJ Nagarath, Power System Engineering, tlc Graw Hiu Education, Second Edjtiion, 2008
2. Wittiam D. Stevenson Jr, Etemeitts of Power System Anatysis, tvlcGraw HiLt Educatron;4th edit on , :C17

EELEBENCESi
1. l.Duncan Glover et at, Power System Anatysis and Design, Cengage,4th Edition, 2aa8
2- HadiSadat, PowerSystem Anatysis lvlc Graw Hit[ Education, 1st Edition,2002

WEB LINKS:
http€ftpteL?c-inlcourses/1 08'l 05067'I

2

3

5

httos://wwW-Il.c!'entratJ,rm/co, !.s..-1" m-power sVSL€m:anaLySiq 1 4243
https:1/onlitecl]]Iscs-n el-ac.jr/ iac22 eell
hltps: l/wrrwv. u d elllJ/.c o m/c o Lr rse/etectrica L- powe r:e!€itqei ng

Scheme offranlirntion:
Semester End fxamination (S1lE):

-sEE Qucstion papcr is to be set for 100 marks rnd thc marks srored lvill bc proportionrtcl) rcduccd t(,50.
There \ri11 be two full qucsrions (with a meximum offour sub questions) iiom each module
carling 20 marks each. Studcnls arc.cquircd to answer any live tull questions choosing al Ieasr on€ iull quesiion
fron ealJh module. -

Continuous lnternnl Eialuation (CIE):
flree Tests are to be conducled lbr 40 narks each. lhc avcrage ofthe tbr.e t.sls arc rak.ir 1or lomputlrlim of CIL

a lE is exccuted by $ ay of quizzes / A ltcm alc Assessment I ools (A ATs), and three tcsrs_
Some possible AATS: sem inar/ ,-ssignm enls/lerm paper/ opcn cnded experimenrs/ minr-projecb/
:nn.cp! videos/ partial reproduction 01'research work/ oral prcscntation ofresearch \rork/ group aclivilf/ developing a

:rneric toolbox for problcm solving report based on participation in create-athon./ m ake-a-lhor/ code-a{hon/ hack-.t-
thon conducted by rcputed organizalions/ anv other.

Table 2: Distribution of lbr CIE & SEE of Re
Component Marl$ Total Marks
CIE T€st - 1 10
CID Test - 2 40
CIE Test - 3 4ACIE

Quiz / assignmenvgrouD
discussion/presentation/mini projects

10

50

{ Averrge ofTbree CIEll0)-
\1r(r0) )

Strtr Semester f nd Examination 100 50
(]rand Total 100

COs

co53.1 2 1 2 1 2

co53.2 3 2 z 1 2

co53.3 2 2 1 2 1 z

co53.4 2 2 1 2 1 2

co53.5 2 1 2 1 2

t__

3 2

1 2

3

I

xt



SEMESTER - IV
Course: Auto CAD

Course Code 22EEEtS4 CIE Marks 50
Hours/Week(L: T: P) SEE marks 50
No. of Credits 2 Examination Hours 03

To discuss the terminol of DC and AC armaturewindin
To discuss design and procedure to drawarmaturewindin di rams for DC anci AC machlnes

Prerequisites: Etectricat Machinesl and 11, Power Systems-land l,
course Objectives:

cLo2

cLo3

cLo4
To discuss different sectionalviews of transformers, DC machine, its parts and alternator and its
parts.

cLo5
To explain development of sectionalviews ofTransformers, DC machine and alternators using the
design data, and sketches

=Modute 1: Winding Diagrari rs

Winding Djagrams:
(a)- Developed wlnding Diagrams of D.C. Machines: Simptex Doubte Layer Lap and Wave
Windlngs.
(b). Devetoped Winding Diagrams ofA.C. Machines:

t"-
e-
e-
t-\\
\_--

.\

.:\

i_"-r

l--"'l

C-r
Sr

ratand FractionalStot Double LayerThree Phase La and Wave Windings
Moclute2: Singte Line Diagrams

Singte Line Diagrams: Singte Line Diagrams of Generating Stations and Substations

SectonElised Slngle, l"1ain and Transfer, Doubte Bus Doubte Breaker. Sectionalised
Doubte Bus, One and a Hatf Circuir Breaker Arrangement, Ring lvlain),Power
Transformers, Circuit Breakers, lsolators,Earthing Switches,lnstrument TransforTaers,
Surge or LightningArresters, Communication Devices rline Carrier) and LineTrap

Develop armature winding diagram for DC and AC machines

lnt

Coverin g lncoming Clrcuits, Outgoing Circuits, B!sbar Arrangements (Stngte,
8 hours

L3

8 hou rs

L3

8 hours
L3

COURSE OUTCOMES:
Upon comptetion ol this course, studentwit[ be abte to

cos4.1
co54.2

Discuss the termino{ogy and types of DC and AC armature windings

co54.3
co54.4 Draw sectionalviews of core and shetltypes transformers using the design data

co54.5
Draw sectional views of assembled DC machine and 6[ternator or its parts usingthe design
data orthesketches.

\

e-.
.\

Content

8 hours
L3

Modute3: Etectricat Machine Assembty DrawlFgs Using Design Data, Sketches orBoth
Etectrical MachineAssembty Drawings Using Design Data, Sketches or Both:
Transformers-SectionatVlews OfSingte And Three Phase Core And SheltType
Transformors :
Modute4: ELectricaI Machinepssembly Drawings Using Design Data, Ske]c]-tes orBoth
Electricat l"lachine AssembLy Drawings Using Design Data, Sketches or Both:
D.C. Nlachine - Sectional Views of Yoke with Potes, Armature and Commutator deatl
separately
ModuteS: EtectricaI Machine Assembty Drawings UsingDesign Data, Sketches or Both
ElectricaI lqachine Assembty Drawings Using Design Data, Sketches or Both: Alternator,
SectionatViews oI Stator and Rotor deatt separatety.

Deveto al out for sLrbstation usingthe standard symlrots for sLrbstation equipment

ctol

To discuss the substation equipment, their location in a substation and development of a layout
for substation-

No. of Hours/
RBT levets

8 hou rs

L3

Textbooks:



1. Pedcrmance & Design ofAlternatingCurrent machines,l\,1. G.Say, CBS pubtishers,3rd Edition,2002.
2. The Pedormance & Design of DC machines A.E Claylon & N.N.Hancock CBS Pubtlcaticn,3rd Eclition,2004.

&elcrengd@kr
l. A course in Etectricat Machine design A. (. Sawhney DhanpatRai 6th Editlon, 20.:
2. ELectrlc6t Engineering Drawing K. L. Narang SatyaPrakashan 2014

E:Books / Web Relerences
l. bttpsi//images.autodesk.com/adsk/files/autocad aca user gu de englis[.[dl
2. https:llslatlc.sdcpublications.com/odfsamole/978-1 63057-339-3,1-cwTTgwgtwo.pdf
3. https://iastate.oressbooks.DUb/vjsualgraphiccornm/chapter/chapter 1/

llOOCs

Table 2: Distribution ofwe for CIE &SEE of
Totat Marks

50
- -fAverage ot Three

ctEI40)+AAT(10) l

CO/PO/PSO 14apping

o o o o o o o o o o o o o o

2 2 3 3 3
co54.2 2 2 2 3 3

2 2 2 3 3 3
2 2 3 31 3
2 2 3 3 :

22EEEL54 2 2 3 3

CO,/PO/PS
o

cos4.1

co54.3
co54.4

Component Marks
CIE Test-'l 40
CIE Test '2 40
CIE Test-3 40

CIE
Quiz / assignment/group

discussion/presentation/mini
projects

'10

SEE Semester End Examination 100 50
Grand Totat 100

co54.s

Scheme of Examination:
Semester End Examination (SEE);
SEE Question paper is to be set for'100 marks and the marks scored witl be proportionateiy reduced to
50. Tlrere witt be two fult questions (with a maximLlm of four sub questlons) from each modute
rarrying 20 marks e'ach. Students are required to answer anv five trtl questions choosing at teast one lutl
q-es(ion from each module.

- o- r ruous lnternat Evaluation (ClE):
_ _ae Tests are to be conducted for 40 marks each. The average of the three tests are taken for computatlon of
I : i rEtmarks.
:: s executed byway of quizzes / Alternate AssessmentToots (AATS), and three tests.
Some possibte AATS: seminar/ assignments/term paper/ open ended experiments/ mini projects/
aoncept videos/ partiat reproduction of researcn work/ oral presentation of research workl group activityl
aeveloping a generic tootbox for probLem solving/ report oased on participation in creare,athonl !-ilake a thon/
code-a tlron/ hack-a-thon condLicted by reputed organizatlons/ any othcr.

t-\l'

o

3

2

2

2

ht



SEMESTER -V
course: obiect oriented Programming Using c++ (Program Elective)

Course Code 22EEE55A CIE Marks

Hours/Week {L: T: P) 4:0:0 SEE Marks 50

No, of Credits 3 03

50

ctol 5olve the problem with obiect-oriented approach

aLo2 Analyze the problem statement anilbuild objed-oriented system model

Describe the characters and behavior ofthe objectsthat comprise a system

cLo4 Explain function overloading, operator overloading and virtual functions
cLo5 Define encapsulation, inheritance and polymorphism

Prerequisites: Basic knowledge o{ c programming

course objectives:

Module 1: Seginning with C++ and its featur€s
Applications of C++, strudure of c++ program, Variables, Different Operators, exprcssions, C++

statements, basic data types, derived data Jypes, user defined data types, storage classes,

dynamic initialization of variables, memory mana8ement operators, manipulators, type cast

Module 2: Function overloading, Classes and Objects
Function overloadlfg, inline functions ,recursive functions Specii/ing a class, C++ program with

d cldss, arrays within a class, memory allocation to objects, array of objects, objects as function

operator, implicit conversions, control structures in C++ functions

ments,returni ob ects static datlinemb static m ember fu nctio ns, nested class

overloading, Overloading Una and bina Mani lation of stri ustn

COURSE OUTCOMES:

Upon completion ofthis course, student will be able to

Textbooks:
1 Object Oriented Progrrmming with C++ E.Balaguruswamy TMH 6th Edition, 2013

1. Object Oriented Programmingwith C++ Robert tafore Galgotia publication 2010

2. Object Orjented Programming with C++ Sourav SahayOxford University 2006

E-Books / web ReIe6lces
https://www.educative.io/courted

8 hours
L2

:-

:-

...\.

Module 3: Constructors, Destructors and Operator Overloading
con5truclors, parametefizeo constructors, multiple constructors in a class, Dynamic initialization
of objects, copy con:nuctori constructing two dimensional arrays/ Destructors, operator

rators

I hou rs

L3

co55A.1 Suild the basic knowledge of object-oriented programming.

co55A.2 lntroduce the concept of classes, obj€cts and the;r significa n ce in realworld.
co55A.3 Applythe concept of constructors, destructors and operator overloading in programs

Applythe concept of data hiding, inh€ritance, virtual fu nct io ns.

co55A.5 Utilize l/O operations and file streams in
!--
r
s
&

Content

Module 4: lnheritance, Poiiier3, Virtual Eunctions, Polymorphism
Derived classes, singte inheritance, multilevet inheritance, muhiple inheritance, hierarchical

inheritance. hybrid inheritance, $tual base classes ,abstract classes, constructoB in derived
classes, pointersto objects, this pointer, Virtualand pure virtual fu nctions
Modul€ 5: streams and worklng with Files

C++ streams and stream classes, formatted and unformatted l/O operations, managing output
w;th manlpulalors, C.lasses forfile slream operations, openingand closing a file, Detecting End of
File, File modes, sequential input and output operations, updatiirg; file.

httos://www.Ddfdrive-corn/ title-of the-su bie.t-o biect-oriented-prosram m ins html

F

--

Examination Hourc e--

.:-

cLo3

No. ofHour,
RBT levels

8 hours
L3

8 hoLrrs

t3

8 holrs
L3

co55A.4



MOOCs

t http://udemy.com
2.http:l/coursera.com

Scheme of Examination:
Semester End Examination {5EE):
SEE Question paper is to be set for 100 marks and the marks s€ored will be proportionately reduced to 50. There

..ri be two fullquestions (with a maximum of four sub qLrestions)from each module

:r.ry ng 20 marks each. Students are required to answer any ffve full questions choosing at ieasr one full question
i-om each module.
Continuous lnternal Evaluation {CIE):
Three Tests are to be conducted for 40 marks each. The average of the three tests are taken for computation ol CIE

CIE s executed by wav of quizzes / Alternate AssessmentTools (AATS), and threetests.

some possible AATS: seminar/ assignnrentslierm paper/ open ended experiments/ mini projects/

.oncep! vldeos/ partiai reproduction of research workl oral presentation of research work/ group actlvlty/
a.\re optng a generic toolbox for problem solvlng/ report based on participation in create-athon/ rnake_athon/

.ode-a-thonl hack a:thon conducted by reputed organizations/ anv othar-

Table 2: Distribution of wei for CIE & sEE of
Total MarksComponent

40clETest - 1

40ClETest -2
40ClETest-.3

50
( Average ofThree CIE(4o)]

aar(10))Quiz / assignment/group
discussion/presentation/mini proje€ts

10
clE

50SEE Semester End Examination 100
100

co/Po Mapping

colPo
o o o o o o o o o o o o o o

3 2 1 3 3

2 2 7

co55A.3 2 2 1 3 3

co55a.4 2 z 7 3 3

co55a.5 3 2 2 1 3

3 2 2 1 3 3

ffit

l

Marks

Grand Total

o

co55A.1
3co55A.2

_If T t



SEMESTER - V
Course: Embedded System (Professional Elective Course - l)

\

Course Code 22EEE55B CIE Marks 50

Hours/Week (L: T: P) 3:0:0 SEE Marks 50

No, of Credits 3 Examination Hours

Prerequisites: Basic Knowledge of C Programming
Course Ob ectives:

Learn the architecture and features of8-bit 8051 microcontroller

cLo2 Develop the embedded C programs for the giv6n applications usinB 8051 microcontrollers.

cLo3 lJnderstand 32 bit ARM controller

cto4 Describe different blocks of Embedded System

cLo5 Know the cLrrrent trends and applications of einbedded systems in industry

Content
No. of Hours/
RBT levels

Module 1:8051 Microcontrollers

lntroduction to Embedded system, Microcontroller, Comparison of Microprocessor and
Microcontroller, lntel MCS 51 family, Architecture and Pin Functions of 8051
Microcontroller, CPU Organization, Program Counter/ lnternal and external Memory
Organization, Registers, Stack operation
Data types available in embedded C, time delayfunctions in 8051C

8 hours

L2

Module 2r 8051 Microcontroller Based System Design
lnput/Output Ports, l/O Port Programming in 8051C, Logiooperations in 8051 C, Data
conversion program in 8051 C, Data serialization using 8051C, Timers and counters,
modes ofoperation oftimers, Program ming timers in 8051C.

Module 3:8051 interrupts and ARM-32bit Microcontroller

Serial communication, serial port programming in 8051 C, Interrupt Service Routines
Programming in C, lnterfacing DAC, stepper motor interfacing, DC motor interfacing and
PWM.

Architecture of ARM Cortex M3 -6eneral Purpose Registers, Stack Pointer, Link
Register, Program Countet Special Register. Advanced Programming Features.

8 hours
L3

Module 4: Typical Embedded System
Definition, Embedded systems vs. General Computing Systems, Core of the Embedded

System, Memory, Sensors and Aduators, Communication lnterface, Embedded
Firmware, Other System Components, PCB and Passive Components.

8 hours
L3

Module 5: Trends in the Embedded lndustry
Processor trends in embedded system, Embedded OS trends, Development Language

Trends, Open Standards, Framework and Alliances, Bottlenecks.
Embedded Systems-Application and Domain Specific: Washing Machine-application specific
Embedded System, Automotive- Domain Specific Example of Embedded Systems
Design Case Studies: Digital camera, Embedded Systems in Automobile, Smart Card Reader,

Automated Meter Reading System.

8 hours
I-3

8 hou rs

L3

COURSE OUTCOMES:

cLol

t-.

s

i-.

:\i&



U etion ot this course, student will be able to:

I
!:
l
l.--

Textbooks
1. The 8051 Microcontroller and Embedded Systems llsing Assernbly and C, Muhammad Ali Mazadi, pearson, 2

nd Editlon.2008
2. Shibu K V. " to Embedded Systems", First Edition, Tata McGraw Hill Education Private Limited, 2009
3. loseph Yiu,"The Definitive Guide to the ARM Cortex-M3", Second Edition, Newnes, (Elsevier), 2008

Reference books:
1. Raj Kamal, "Embedded Systems - Architectu re, Programming and Design", editjon, Mc Graw Hill,

2012

2. lames K Peckol "Embedded Systems A contemporary Design Tool,', edition, John Weily, 2008
E-Books / web References

1. httpsi//onlinecourses.nptel.ac.in/noc2o_cs15/course
MOOCs
t httos://npte.ac in/course/

Scheme of Examination:
Semester End Examination {SEE):
SEE Question paper is to be set for 100 marks and the marks scored will be proportionately reduced to 50. There
will be two full questions {with a maximum of four sub questions) from each module
carrying 20 marks each. Students are required to answer any fivc full questions choosing at least one full question
from each module.
Continuoug lnternal Evaluation (ClE):

Thr-oe Tests are to be conducted for 40 marks each. The average of the three tests are taken for computation of CIU
Iina I marks.

CIE is executed by way of quizzes / Alternate Assessment Tools (AAT5), and three tests.
Some possible AATS: seminar/ assignments/term paper/ open ended experiments/ mini projects/
concept videos/ partial reproduction of research work/ oral presentation of research work/ group activity/
developing a generic toolbox for problem solving/ report based on participation in create athon/ make-a thon/
code-a-thon/ hack a thon conducted by reputed organizations/ any other.

Table 2: Distribution ot weightage for CIE & SEE of R ar courses

co55B.1 Describe the architecture and features oJ 8-bit 8051 microcontroller
Apply the knowledge of embedded C for writlng the proBrams using 8051 microcontroller

co55B.3 Explain 32-bit ARM controller and its features
co55B.4

co55B.5 Understand domain specific applications of embedded systems through case studies

Component Marks TotalMarks
CIE Test - L 40
CIE Test - 2 40
CIE Test - 3 40ctE

Quiz/ assignmenvgroup
discussion/presentation/mini projects

10

50
( Average ofThree CIE(40)+

AAr(10) )

SEE Semester End Examination 100 50
100

COlPO Mapping

co/Po
o o o o o o o o o o o o o

co558.1 3 3 1, 3 3 3

cos5B.2 3 3 1 3 3 3

cos5B.3 3 3 1 3 3 3

co55B.4 3 3 3 3 3
co55B.s 3 1 3 3 3

l 1 3 3 3

Mr

1

3

3

co55B.2

Describe different blocks of Embedded System

Grand Total



Course: D ital System Des
SEMESTER - V

using Verilog HDL

Prerequisites: Dlgital system design

Cours€ ectives:

COURSE OUTCOMES

on completion of this cou student willbe able toU

2ZEEE55C CIE Marks 50
Hours/Week (L: T: p) 3:0:0 SEE i,Jiarks 50
No. of Credits

03

cLol Learn different modelli in Verilog HDLng con
cLo2 ieitadbase modeli d I rcuits using Gate i Dndn8 flata Isty
cto3 rilogTasndeU rsta d Behav ra odel ks nd ctg, tnions
cLo4 lCircuit ApDevelo the lications
cLos digitat5 nda its catioerifi I cr its

Content No, of Hours/
RBTlevels

1:

CAD,

ulMod DiSital DLH nd HDesign rchi Mcalloc linode Co cepts
OverVi Des with eri HDigita rg DL: lutionEvolog HD typical15,
HDL dstren H DLs. Hiera hi M ti Concepts nd bottom p ign

d iffe l--r idethodology ledu neian iatparts ion,
d bt luesign Iob Basck- ic Con pts: data types, task5,

diler rectivespi d uleMod itiodefin clde ratio nport inc
Hierarcorts. hp N

08 Hoursl
11, L2

dule Gate level dataflownd model rnc
odM el Modeline basicng ng dVerilog gate p itives, description d/

typ gates nd t eld and de Datafltyp lays
Nlod eli Co ntl sng: deJ catiospecifi nds,

08 Hours/
11, t2,13

IeModu 3 Behavi Modeliorat Tasks nctionsng,
ehavi M el redStructu dng p lockib nd nbng ng

eldstatements, ntrol/ condCon itionalt. bra ng/
a5T ks nd nctions D sksta d decla

tomatic tas ks n fund ctions

08Hours,1

tl, 12,13

toTsegment Display Decoder, Traffic tight Controller, Synchronization and Debouncifi&
and Add Multiplier, B;nary Divtder
Machine Charts: SM Charts, Derivation ofSM Charts, Realization ofSM Charts.

Module 4: Design examples and Stat€ Ma(hine Charts

ift

lementation of Dice Game.

8 Hours,/

11, 12, L3

nthesis with Verilog: Logic Synthesis, tmpact of Logic Synthesis, Veriiog HDL Svnthesis,
is Design Flow and Veiification ofGate LevelNetlist.

M dule 5: Model Techni ndng q Logic Synthesis loc
M Tech P ceddeling ntiCoiq rtiOve diicn ts, ng

itio Com ilat aion dnp Syst
ic Sy

8 hours
11,12,13

co55c.1 programs using different abstra.t iave sAna lyze the Verllog

c055c.2 Design and Verii/ the functionality using test benches.

co55c.3 Develop a Verilog progmm with task and functions

co55c.4 e SM Charts to realize the digital€ircuitsApp:y th

co55c.5 lnterp ret the verification of d igita I circuit using logic synthesis

Course Code

3 Examination Hours

I

e-/
t
r
c--.

s-

o-

e-

c--
lr--

t

t.-

e-
T

lll

with
emergence

Lexical
Modules

Gate'Level

nse/

assignments,

initial
Timing statements, Multiway

Useful

UsefulExecution, Tasks.



T€xtbooks:

l.Samir Palnitkar, "Verilog HDL: A Guide to Digital Design and Synthesis", Pearson Education, Secand Edition
2.Charls H. Roth lr, Lizy K, John anci Byeong K. Lee, DigitalSystems Design Using Verilog, 1

St Edition, Cengage Learning, 2016.

1. Michael D. Ciletti, "Advanced Digital Design with the Verilog HDL" Pearson (Prentice Hall), Second edition
2. Peter l. Ashenden, DigitalDesignrAn Embedcied Systems Approach using Ve.ilcg,1

st Edition, Elsevier, 2015
3. Stephen Brown and Zvonkoc Vranesic, Fundamentals of Digital Logic wrth Verllog

D,r-ign, 1si Edition; ivle errw Hill Publication, 2003.

E-Books /Web References:

l.https://www.mitzon.com/mooc/dieital-design-using-verilog-hdl programming with practicall
2 https://www.coursera.aryl lear n / f pga hardware-description-languages

Scheme of Examination:
Semester End Examilation (5EE)i

5EE Question paper is to be set for 100 madG and the marks s.ored will be proportionatelf/ reduced to 50. Iher€
.r, be two full questions (with a maximunr offour sub questions) from each module
.3rrying 20 marks each. Stud€nts are required to answer any five full questions choosing at least one full qu€stion
from each module.
continuous lnternal Evaluation (ClE):
-hree Tests are to be conducted for 40 marks €ach. The average of the three tests are taken for computation ol C L

a E 6 executed by way of quizzes / Alt€rndte Assessment Tools (AATsl, and three tests.
Some possible AATS: seminar/ assignments/term paper/ open ended experiments/ mini projects/
cofcept videos/ partial reproduction of research work/ oral presentation ot research work/' group .rti! ty/
developlng a generic toolbox for problem solving/ report based on participation in creare athon/ nrake a thr,,,i
code a thon/ hack-a-thon conducted by reputed organizations/ any other.

Table 2: Distribution of ror CIE & sEE of

ctE

COIPO Mappins

o o o o o o o o o o o o o o o

L

3 1

3 z L 2

co55c.4 3 2 L

co55c.5 3 2 1 2

Average 3 2 1 2

co/Po

co55c.1
co55c.2

50
( Averase of Thr€e clE(a0)-

aar(10))

Component
ClETest - 1 40
ClETest-2 40
ClETest -3 40

Quiz / assignment/group
discussion/presentation/mini proiects

10

SEE SemesterEnd Examination 100 50
100

co55c.3

t__
l-
L_t.
S
(

(

I

Grand Tota!

o

2 2

2 2

#.



SEMESTER V
Course: Electromagnetic Field Theory

CouiseCode 22E!E55D CIE Marks 50
Hours/Week (L: T: P) 2t2t0 50
No. of Credits Examination Hours 03

Prerequisites: Engineering Mathematics, Fundamentals ofElect icaIEngineering
Course

ct@1

application ofCoulomb's Lawind caLrss Lawforetectric fie ds produced

th

cLo3

Explain the behav or of e ecvic field across a boundary between a.onducto. and dietectrtcand between two

cloS

RBT levels
Module 1: VectorAnalysis and Electrostatics
Vector Analysis: Scalars and Vectors, Vector a
components and unit vectors. Scalarfield and Vecto

b Ca ianlge naco ordi
fie Id Dot du act d Crossp Gra ied ntProdu ct,

Dtdfie a fie td.verge Co 5: nd Isystem ndcyli
brelatlont, rdinate system Expression nddivergence,

in ndrica a dredangu herica co-ordicyli natep Problesyst
Electrostati Co b' eled fiectric td ental Cou loExperimirv: lectE ri dfielmb,

ibutistr dieldrge to budistriharge ions Line Srges,
ol ield d infincha.ge, Iinite ch laarge/ nfi itharged nng, et harge

fluxEl€.tric G and didensity, ectEI fl fluxd d FIsity,
cha stribdi utions-L charge rge, lu G D n'Mlverge

rstFi ation lectrostatieqLr (E
L nd thdiverge

8 hours
11, 12, L3

Enerey and potential: Energy expended in moving a point charge in an electric field. Ihe line
integral, Definition of potential d;fference and potential, The potentialfield of a point charge and
system ofcharges, Potentialgradient. Fnergydensity in an eteclrostatjc [ield.

Module 2: Energy, potential, Condu€torsand Dielectrics

Con nd Curdie rilect nd ntinCo licsity uity nt, 4o
nduCo rties bd nda nditio bou conditions Dielectrics.

10 Ho! rs

L2; i3, L4 etc.

Module 3: Poisson\ and taplace's equation and Steady magneticlields
Poisson's and Laplace's equations: Derivations of poisson,s and Laplace,s Equations, Examples of
the solutions of[aplace's and poisson,s equations.
Steady magnetic fields: Biot-savart law, Ampere,s circuital
theorem, magneticflux and flux density. scalar and Vector

law, curl, Stokes'
magnetic potentials

8 hours 11,

L), L3

Magnetic forces and materials: Force on a moving charge and differentiat current etement, rorce
between diff€rential cLrrrent etem€nts, Force and torque on a ctosed circuit.
Magnetic materials: Magnetization and permeabitity, Magnetic boundary conLlitions, Magnetic
circult, Potentialenergy and forces on magnetic materia15.

8 holrs 11,

12, L2, L4

Time varying fields and Maxv,/ell,s equations: Faraday,s taw, d:splacement current, Generai tietd
relations for tirie varying Electric and Magnetic fields. Maxwelt,s equa!ion in point and tnte8ral

Module5: TimeVaryinS fields and Maxwell's equations

8 hours 11,

L2, L3, L4

SEE Marks

e-
S.r

r1
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e-

c-

e*

e*-

--
t-\
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l--

\

t

r-.--

t--

r.'-
c.-.
e-.-

ll--'-

a\

cLo2

cLo4

Content

Curl ordinaie
different gradient,

tocharge.

charge, charge.

Module4: Ma8netic Forces and Materials



COURSE OUTCOMES:

U ofthis student will be ableto:

c055D.1
L-lnde rsta nd different coordiuate systems, Coulom b's Law and Gauss Law for dlfferentcharge

confi rations,

co55D,2 Ca cu late th rgy d du to syste cha rges ith b da d 5

co55D.3

co55D.s

the 15s s La place equations behaviou I dy maSnetic fields.

Exp lain the beh vi I et tc fields nd netic ateria ls

Maxwell's equations fortime va fields

T.xtbooks:
Engineering Electromagnetics, William H Haytlr.andJohn A Buck, Tata McGraw-Hill' Tthedition'

2006.
2. Elements of eiectromagnetics, Matthew NO Sadiku Oxford unlversitY press' 3rd edition'2007

Reference books:
L flectromagnetics with Applications, lohn Krauss and Daniel A Fleisch, McGraw Hill' 5th editlon'

1999.
2. Electromagnetic Waves And Radiating Systems, EdwarC C' Jordan and Keith G Balmain'Prentice

Hallof lndir / Pearson Education, 2nd edition, 1968 Reprint 20-Q2

3.Fleld and Wave Electromagnetics, David K Cheng, Pearson Education Asia' 2nd edition'

1339, Lndian RePrint -2001.
.1. Electromagnetics, J A Eclminister Tata McGrawhill, Schaum' s outlines, llnd Edltion 2006

E-Books / Web References
solvi

nte

httos://vtechworks.lib-vt.edu/handle/10919/84164
edu 604f19 912

MOOCs

1.

1.

2.

3.

4.

106073
etic-fi

ele neti

a..tlnuous lnternal Evaluation (ClE):

.", Tens are to be conducted for 40 marks each. The average of the three tests are taken for computatlon ol flF

11.

3

4

Scheme of Examination:
semester End Fxamination ISEE):

5!E Question paper is to be set for 100 marks and the marks scored will be proportionately reduced to 50 rhere

.,.. be two fullquestions (with a maximum of four sub questions)from each module

:.rry ng 20 marks each- Students are required to answer any five full questions €hoosing at least one full queslio'

from each module.

::,:.ecutedbywayofquizes/AlternateAssessmentTooG(AAT5),andthreetests'
::me possible AAT5: ;emi;arl asslgnments/term paper/ open ended experiments/ minr projects/

: _,:pt vlaeos/ partial reproduciion of research work/ oral presentation of research work/ group dLtrti'r

r:.. op ng a generic toolbox for problem solving/ repo( based on participation in create athon/ make a iho"/

::.a-thon/ hack a thon conducted by reputed organizations/ any other'

potential

Explain and

co55D.4

I

pu



Table 2: Distribution ofweightage for CIE & SEE of

100

Component Total Matk
ClETest* 1 40
ClETest-2 40
clE Test - 3 40CIE

Quiz / assignment/group
discussion/presentation/mini projects

10

50
( Average ofThree CIE(40)+

AAr(101)

SEE Semester End Examination 100 50
Grand Total

o o o o o o o o o o o o

co55D.1 3 3

c055D.2 3 2 2

c055D.3 2 3 3

co55D.4
co5sD.5 3 2 1 3

3 2 1 3

co/Po o o

3



cOURSE: MlNl PRoJECT

course Code 22EEEP56 CIE Marks 50

Hours/week (L:T: P) 0:0:4 SEE Mark 50

2 Examination Hours 03

CIE procedure for Mini-Project:
a.ii'ngie air.ipri*' L" CIE marks shall be awarded by a committee consisting of the 

-Head 
oi the_ 

.o'n."rn"i Department and two senior faculty members of the Department' one of whom shail

be the Gulde.
The clE marks awarded forthe Mini-proiect work shatl be based on the evaiuation of project

report, projqct presentation skill and question and answer session in the ratio 50:25i25 The nlarks

awarded forthe proiect report shall be the same for all the batch mates'

b. Interdisciplinary: coitinuous lnternal Evaluation shall begroupwise atthe college levelwiththe

participaiion o; all the guides of the college. The CIE marks awarded for the Mlni- Proiect shall

be baied on the evaluation of proiect repoft, project presentation skill and qrrestion and

.nswersessionintheratio50:25:25.Themarksawardedfortheprojectreportshallbethe
same for allthe batch mates.

5EE for Mini-Proiect:
a. Single discipli;e: Contribution to the Mini-proiect ancl the peformance of each group member

stra'tt Ue issessea individuallv in the senrester €nd examination (SEE) conducred at 
"he

b. nterdisciplinarY: Contribution io the Mini_proiect and the peformance of each group

melnl.,ershullbea.,"ssedindividUallyinsemesterendexamination(5EE)conductedsepar.teiy.rl
the departments to which the student/s belonE.

Typical Ev;iuation pattern {or regular courses is shown iRTable 1'

Table 1: Distribution ofweightage for clE & SEE of RegLrlaf courses

I\4a rk Total Markl

CIE
Review-1

50 50
Review 2

50 50
100

SEMESTER -VI

No.of Credits

I

t_

i-Il!

\ 
Mini-Droiect work: Based on the abilitv/abilities of the studenl/s and reconrmendations of the

- ;;^;; a sinele discipline or a multidisciplirrry !'lini proi'ct e'r !' :5:igned to an individual
l_ liudent or to a group h?'1rrg not more than 4 students'

#.

I



SEMESTER - V
Course: Research Methodology and IPR

Course Code 22RMtK57 lE Marks
EE MarksHours/Week (L: T: P)

No. ofCredits 3 ]Examination Hours 03
Course Objectives: To enabte students to appty the kndwtedge of Research f4ethodotogy jn broad
domain of Etectricat and Etectronics engineeringby makingthem to learn:

Module 2

REVIEWING THE T.ITERATURE: Place of the literature review in research, bringing ctarity
nC io.Ls to research problem, improving research methodology, broadenine knowiedge
ase n research area, enabling contextual findings, Review of the ltterature, searching the

JJ'l
F

"1

b

S

:

l

irting iiterature, revlewing the selected Jiterature, developing a theoretica,framework,
eveloping a con ce ptua I framewo rl! writine about the literatui; reviewed

RESEARCH DESIGN: Meaning of R€search Design, Need for Research Desjgn, Features of a
Good Design, lmportant Concepts Relating to Research Design, Different Research Designs,
Basic Princ s of Experimental Des s, lmportant Experimental Des

08 Hoursl
L3

o make the student understand the foundations of Research and

Knowledge in Research design, Qualitative and Quantitative Research

cLoi

Knowledge to formulate and derive static and dynamic aero elastic equations of motioncLo3

o understand the different types of IPR

pes of Research, Research Approaches, Significance of Research, Research and Scicntific
Method, Research Process, Crlte.i. 'rf Good Research, problems Encountered by
Resear.he,s in ln.l,e
DEFINING THE REsEARCH PROBLEM: Research Problem, Selecting the problem, Necessitv

Module x
RESEARCH METHODOLOGY: lntroduction, l!4eaning of Research, Objedives of Research,

Content

Definingthe Problem, Technique lnvolved in Defini a Problem An lllustration

RBT levels

08 Hours/
L3

Module3
DESIGN OF SAMPLE SURVEYS: Design of Samp[ng: tntroducrion, Sample ;esign, Samptins
and Non-Sampling Errors, Sample Survey versus {ensus Survey, Types of Samplin8
Designs.

MEASUREMENTAND SCALING; Qualitative and Quantirative Dara,
DATA COLLECTION: lntroduction, Experimental and surveys, Coliection of primary Data,
Collection of Secondary Data. Selection of Approprjate Method for Data Collection, Case
Study N4ethod.

08 Hours/
t3

' Modute 4

TESTING OF HYPOTHESESI Hypothesis, Basic Concepts Concerning Testing of Hypotheses,
Testing of Hypothesis, Test Statistics and Critical Region, Critical Vatue and Decision Rule,
Procedure for Hypothesis Testing, Hypothesis TestinB for Mean, proportion, Variance, for
Difference of Two Mean, for Difference of Two proportions, for Difference of TwjL
Variances, P-Va,ue approach, PowerofTest, Limjtations ofthe Tests of Hypothesis.

INTERPRETATION AND REPORT WRITING: Technique of tnterpretation, precaution in
lnterpretation, Si8nificance of Report Writin& Different Steps in Writing Report, Layout of
the Research Reg6,rt, Types of Reports, Oral Presentation, Mechanics of WritinB a
Research Report, Preca utions for Writi Research Repons

50
3:0:0 50

08 Hours/'
L3

cL04

ct"o2

rbr



Modules

INTEILECIUAL PROPERTY: Principlee of lPR, Kindtof lPR;-Pal6nt-- Concepts, Novelty,

Utility lnventiveness/Non-obviousness, Procedure for granting and obtaining patents;

CopyriBht- condltions for grant of copYrisht, Copyright in Literary, Dramatic and Musical

,Work, Sound ReLordinS, Cinematograph Films, Copyright in Computer Programme,

Author Special Rights, Right of Broadcasting and performers, Trademark Law and

Practices - Procedure of registration of trademark; Emerging lssues and Challenges; Few

Future Aspects of lntellectual Property Rights;

COURSE OUTCOMES: -
Upon comptetion ofthis course, student witt be abteto:

co1 lu
nderstand the research problem by literature reviewto solve problems

co2 lo skills in ualitativeand uantilative data ana is and resentation

CO3 Develop advanced critica I thinking skills.

co4 lJnderstand to write the report writing and awarenessaqout IPR

Textbooks:
1. ausiness Research tulethods Donald Cooper & Panrela Schindler, TMGH, 9th edition

2. Buslness Research Methods - Aian Bryrnan & Emma Bell, Oxford Univer.ity Press.

3. Kothari, C.R., 1990. Research Methodology: Methods and T€chniques. New Age

lniernational.4lSp.
4. Lionel Bently., Brad sherman lntellectual Property taw, 3'd Edition

Relerence books:
1. Garg, 8.1., Karadia, R., Agarwal, F. and Agarwal, U.K., 2002. An introduction to Research

Methodology, RBSA Publishers.

2. 5inha, S-C. and Dhiman, A.K., 2002. Research Methodology, Ess Esr Publications. 2

volumes.
1 f.nchim, W.M.K., 2005. Research I\4ethoLis: the concise knowledge base, Atomic Dog

Publlshing.270p.
4. Wadehr;, B.L. 2000. Law relating to patents, trademarks, copyright designs and

geoeraphrcal indications. Universal Law Publkhing.

Schere of txamination:
semester End Examination (SEE):

stt Question paper is to i.r. ".i for 100 rrir,ks and the marks scored will be proportionately reduced to 50. iher€
r.ii be rwo fullqLrestions (with a maximum of four sub questiofls)from each module
::..t ng 20 marks each. Students are required to answer any five full questions choosing at least one full question

fronr e.ch module.

Continuous lnternal Evaluation (ClE)

':: iesrs are to be conducted for 40 marks each The average of the three tests are taken for computalion ot alL

I : i :c!ted by way of qulzzes / Alternate Assessmant Tools (AATS), and three tests.
:: _: oo\sible AATS: seminar/ assignments/term paper/ open ended experiments/ mifi projects/
:: :.:: !deos/ partial reprodLrction of research work/ oral presentation of research work/ group aLtv.t,
r: : ::1: a generic toolbox for problem solvingl report based on participation in create athon/ make a thof/
:: r: r ihon/ hack-a thon conducted by reputed organizations/ any other.

t
t-
t_ 08 Hours/

L3



Table 2: Distributicn of forCiE & SEE of R

Com Marks
40

ClETest-2 40
ClETest -3ctE

quiz / assi8nment/group
discussion/presentation/mini proiects

50
( Averase of Three ctEl40)+

AAr{10) )

5EE Semester End Examination 100 50
Grand Total

F
-l

CtETest- 1

40
10

100



SEMESTER - V
Course: Environmental Stuciies

course code 22CtVK58 CIE Marks 50

Hours/Week (L: T: P 2:0:0 SEE Marks 50

l:r. of Credits Examination Hours 3

?rerequlsites

Course Objectives: Students will be taught:

Module 3 - Environmental Pollution & waste Management

Environmental Pollution (sources, lmpacts, Corrective and Preveniive ,neasures'

Relevant EnvironmentalActs, Case_studies); Surface and Ground Water Pollution; Noise

por -L on;Soil Po'lution and Air Pollution

',r,1aste Managernent: Bio medical Wastes; Solid waste; Hazardous wastes; E wastes:

- i.r str al and Municip:!Sl'rC
Module 4 - Global Environmental lssues

: ::: Environmental Concerns (Concept, policies and case-studiesJ: Ground water

6 Hours
12

, :: t:!
Module 5 - Environmental Legislation

:- ,_-.nta Legislation: Water Act 1974, Air Act 1981, Environmental Protection act

::: . :r d Waste Management RLiles-2016, E' Waste management RuLe 2022,

: - -:: :a \Yaste management- 2016

:,..] -li! ouTcoMEs:
etion of this course, student will be able to

22C1VK58.1

22CtVK58.2

22C VK58.3

::: =: :n/recharging, Climate Change; Acid Rain;Ozone Depletion; Radon and Fluorirje

:' ::T n drinking water; Resett{ement and rehabilitation of people, Environmental

tust b1nd 5D7 G, forfu ctrSta dTo ndcLo 1
t.naturaland lnanagemadvarcedunderstandTo systemsenergycro2

dsolnl uti n5nuti ndnde rsta d ageTcLo3
ugh studthd lutits5 tedba ment policiesderstan dTcLo4

cLo5
ctintalte p

t5 ati atedrelntad rsta egT

lio: of Hours/
RBT levels

Module 1- Ecosystem and sustainability

::-.systems (Structure and Function): Forest, Desert, Wetlands, River, Oceanic and lake

s!siainability: 17 sDG. !:i.tory, ta tm entementatio Ca acity Deve!

6 Hours
L2

Advances in Energy sYstems (Merits, Demerits, Globai Status and Applications):

Hydrogen, solar, oTEC, Tidal and Wind

i'lrt!ral Resource Management (Concept and case-studies): Disaster Managemenr,

Sustain:hle Mining - case studies and Carbon Trading

Module 2 - Natural Resource Management

6 Hours
L2

Analyze ecosystem dynamics to formulale strategies for acidressing sustainabllity challenges

the 5DGs.mentiand im
Evaluate e technol effective resource management st

Evaluate the im ollution to develop effective waste mana
bl nageiss d rEballuateE

22CtVK58.s ret environmental laws and re lations for sustainable manI

22CtVK58.4

l0-

2

Content

laws

and

6 Hours
L2

6 Hours
L2



Textbooks

L Dnvironmental studies, Benny Joseph. Tata Mcgra*.Hill 2nd edition 20I2
2. Environmental studies, S M Prakash, pristine pubiishing house, Mangalore 3rd cdition-2018

References:

1, BennyJoseph, Environmental studies,Tata Mcgraw-Hill 2nd edition 2009

2. M.Ayi Reddy Textbook of environmentalscience and Technology, BS publications 2007
3. Dr. B.S Chauhan, Environmentatstudies, dniversity ofscience press lst edition

Web Ref.rcncc:
https://w\\,w.hzu.cdu.in/bed,tr%20V%20S.pdf
https://onlinecourses.nptel.ac.in/noc23 hs155/previcw
https ://onlinecourses 2.E]c.1n/ cecT 9 bto3/Dreview

Scheme of Examination:
Semester End Examination (SEE):

SEE Question paper is to be set for 100 marks and the marks scored wili be proportionately reduced to 50.
There will be two full questions (with a maximum of three sub questions) from each module carrying 20

rnarks each. strrdenis d.e required to answer any five fuli questions choosing at least one full question

from each module.
Contrnuous lnternal Evaluatlon (clE):
Three Tests are to be conducted for 40 rnarks each. Average of three test marks will be added to test
component. CIE is executed by way of two quizzes/Alternate Assessment Tools(AAT's), some possible

AAT's: Seminar/ assignments/ mini prolects/ concept videos/ partial leproduction ol research work/ group
activity/ anv other.
Typ cal Evaluatlon pattern is shown in Table 1.

Table 1: Distribution of weightage for CIE & SEE of Regular courses
Component TotalMarks

J
-t,

:J
c-J

"..,]

50

e.-

e-
F

I

:.-

:-

40
CIE Test 2 40

40
Average of CIE 40

Quiz 1/AAi

CIE

Qutz 2/AAI
SEE Semester End Examination 100

Grand Total 100

co/Po Mapping

colPo
o o o o o o o o o o O o o o o

22CrVK58.1 2 1 1 L

2 2 2 1

I
3 1

22 2 2 3 1

22CtVrc8.4 2 2 2 1

1

3 1 2

22CtVK58.5 1 2 ) 2 2 1 2

Average 1.67 2 2 1 2.4 1 2.4

ffi-

Marks
CIE Test-1

CIE Test-3

-05

05

50

3

22CtVK58.2

22CtVK58.3

2

tl
--l

I
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SEMESTER - VI
Course: lnternet ofThings and its Applieations

Course Code 22EEE61 CIE Mark 50
Hours/Week (L:T: P) 7:2:2 SEE Marks 50
No. of Credits 4 Examination Hours 03

Prerequisites: Python programming
Course

8lt3

cLol llnCerstand the basics and necessity of loT

cLo2 Explain the system management protocols and design methodology in loT

cLo3 Use Raspberry pifor lrterfaclng app ications

cL04 Understand th€ basics of cloud computing and execute the programs using cloud

CLO5 Discuss the cloud application design methodologies

Content No. oI Hours/
nBTlevels

Module 1: lntroduction to lnternet ofThings (loT)
_:roduction,PhysicaldesignoflolLogicaldesignofloT,loTEnablingTechnologies,loTLeveh

' Deplo, _enl lempldtes.
l.maln Specific loTsr Home automation, smart parking, weather rnonitoring, smart vending
n'achlnes, remote vehicle diagnostics, machine diagnosis an.i prognosis, wearable electronics
:i and i"izrvi, Difference between loT and M2M, SDN and NFV for loT, software defined
netporLlqg, network function virtualization.

8iL3

Module 2: loT system management and Platlorm Design methodology
Need for loTsystems management, simple network management protocol(SNMp), Iimitations
of SNMP, network operator requirements, NETCONF, YANG, loT systems management with
NETCONF.YANG, N ETOPEER

loT Design Methodology, Case study on loT system forweather monitoring

8/13

Module 3: loT PhysicalDevices
Basic buiding blocks of an IoT device, Raspbem/ Pi board, Raspberry pi interfaces-serial, 5Pl,
l2C, Programming Raspberry Piwith Python-controlling LED with Raspbertv Pi, inrertacing an
LED and switch with Raspberry Pi, lnterfacing a light sensor (LDR) with Raspberry Pi, other ioT
Devices

Module 4: Cloud computing -

lntroduction to cloud computing, characteristics of cloud computing, cloud models, cloud
services examples, cloud-based services and applicatlons, cloud concepts and lechnologies-
virtualization, load balancing, scalability and elasticity, deployment, replicatjon, monitoring,
software defined networking networkfunction vidualization, MapReduce, identity and access
flanagement,servicelevelagreements, billing

8/13

Module 5: Cloud application design methodologies
itroduction, design considerations for cloud applications scalabiity, reliabilityand

3!allabillty, security, malntenance and upgradation, perforrnance, Reference architecturet for
cioud applications, Cloud application design methodologies-service oriented architecture,
c oud component mode, laaS, PaaS and SaaS services for cloud applications, modet view
coitroller, RESTfulweb services, Data storage approaches-Relational (SQL) approach, Non
re ational(non SQL) approach

51. No. Exp€riments

il!t'



1 2hours/ L3

2
LDR whh ESP32 and to turn on tED a:fter sen5or

d execute to testthe output
Write a program to interface tR/

am to intedace RGB LED to ESP3

detection 2 hours/ L3

3 rogram to interface lC Motorto ESP32 and controlthe direction of rotation 2 hours/ L3
4 ram forturning on LED using Bluetooth and ESp32 2 hours/ L3

5

7 Write a PiotsramfordG ingthe "Hello World" on OlED-trsiiig ESp32 2 hours/ L3

8
rreading Temperature and Humidity using DTHllsensor, interfacedWrite a program fo

to 5P32, dis the data on OLED 2 hours/ L3

9
onstrate, reading Temperature and Humidity using DTH11 sensor, interfaced toDem

ESP32, dis akcloud.the data on Thin s 2 hours/ L3

10 2hau$ / L3
Write a program to interface RGB LED to Raspberry pi pico and execute to test the

Write a programto interface Pushbutton with an LED for Raspberry plpico and

ut

11
rxeclie io lestthe out 2 hours/ L3

12 2 hours / L3
13 blish temperature data to MQTT broker

rite laReproSra Ras Pi test he tp
m on Raspberry Pito

14
a program to create TCP serveron Raspberry piand respond with humidity data

to TCP client when requested.

2 hours/ L3

2 hours / L3

15
e a program to cr€ate UDP sei/ei on Raspberry piand respond with humidity data

to IJDP client when 2 hours/ L3

*J
=J
t

"l
G-r

r
2 hours/ L3

COURSE OUTCOMES

U n completion ofthis course, student wi be ableto
Llnderstand the fundamentals anC a

Describe th e system mana ment and design methodology in JoT

Use Raspb Pi and ESP32 for interfacing applications
lain the basics ofcloud computing and execute the programs with cloud

Discuss the cloud application design methodo

--

e-
e-
\_-\

.\

c.-

I

\-

c-
S.
e--
c-
a'\

co61.3

4061.5

RBTlevels

Demonstrate, readlng the ultrasonic sensor data to smartphore usinq B uetooth, which
is lnterfaced to ESP32.

6
Write a program for reading Temperature and Humidity using DTH sensor interface to
tSPlr, disolay lhe d"ta on sFrid, moniror. 2 hours,/ 13

rrxtBooKS:
1. Arshdeep Bahga, "tnrernet ofThinss A hands on approach,,,20ls,universities press.
2. Arshde€p Bah8a, Vijay wadisetti, ,.Cioud Lomputing:A Hands cn,1;;:trach,,, 201? uni.versities press.

NEFERENCE EOOKS:

1. David Hanes, Gonzalo Salgueiro, patrick Grossetete, Robert Barton. lerome Henry,,,toT Fundimentak:
Networking Technologies, Protocols, and {Jse cases forthe rnternet ofrhings", 1st Edrtion, pearson Ed!cation
(Cisco Press lnd:an Reprint). (tSBN: 97 8-93S68737a3)

2- lnterconnecting Smart Objects with tp- l. p Vasseur, Adam Dunkels,2010
3. Simone Cirani, Gianluigi Ferrari, Marco picone, Luca Veltrj, ,,tnternet ofihtngs: Archttectures, protocots and

Standards", ISBN:978-1 119 35967.
E Books: loT trorn R€search and tnnovation to Market Deployment_tERC

MOOCS: Int.odu( rion lo Arrlu no --o by ttt thdraBpur
[!pr^r4vrasq!de.e9rlw4sbl-=N kzdo:zHEWo

Scheme of Evaluation: (tntegrated courses)
Semester End El4mination (SEE):

sEE Question paper is to be set for loo marks and the marks scored will be proportionately redlced to s0. There
\ /illbe two fullquestions (with a maximum offoursub questions) from each module carrying 20 marks each. students
are requhedto answer any fivelull questions choosingat least one fullquestion from each module.
The lobototory ossessfient would be restricted to ontv the CtE evdtudtion.

co61.1

co61.2

c061.4



Cont,nuous lnternal Evaluaiion {ClE):
Three Tests are to be conducted for 40 marks each. The average of the three tests are taken for conrputatlon of C I
on a sca e of 30, the Clt would also include laboratory ev3iuat on for 20 marks. The laboratory marks of 20 ,JoLrld

comprise of 10 marks for regular laboratory assessment to include iab record and observation. 10 marks ,,!ould be
€xcluslveforlaboratoryinternalassessmenttesttobeconductedattheendofthesemester.

Tlplca Eva Lration pattern for integrated courses is shown in the Table below
1_

2. Table: Distribution of
acmponent TotalMarksMarks

CIE lest-1 30

CIE Test-2 30

CIE Test-3 30
C'E

[aboratory 20

Semester End Examination 100 50

Grand Total 100

COIPO Mapping

co/Po o o o o o o o o o o o o o

co6l.,1 1 1 3 3 2 1

co61,2 I 1 3 3 3

co61.3 I 3 1 L 3 3 2 2

co61.4 t 3 2 2

co61.s 1 1 3

Z2EEE61 3 1 3 3 2 2

ffiL,

forClE & SEE of

I

50

SEE

o

3

2 2

1

2 2

1



Course: Power System lll
Su ed code CIE Marks 50

Hours/week L'J:P)
50

Credits
03

Prerequisites

Course Learning Obiectives:

S
I

c--
e-,

r:.-

:

Attheendof thecoursethestudentshouldbeableto

MODULE l- lntroduction to Power syst€m Pr

Lrrrecrlona Earth Fault R€l

MoDULE ll- Distance & Differential

Protection of Generators, Transformer Protectlon, Bus zone Protection, Frame teakage Protection

leea for proteaive s.tcmes, Zones of Protectlon, Primary ard Backup P''tection' Essential Qlrallties of

o-"","", 0""-."-" "f 
Protectlve P,tiavlng, Classiflcation of Protefiive Relavs' Electromechan cal

^"i"rt, 
i,"" Relays - Merits and Demerits of static RelaYs, Numerlcal ReLavs' Comparton between

Ele.trome.hanlcal Relays and Numerrc.l Relavs'

overcurrent Protection: lntroductlon, Time - curent Characterisucs' Current Settifg' Time S€ttins'

olelcurrentProtectiveschem€s,ReVersePoweroroirectionalRelay,PlotectionofParal|elFeeders,
Protect on of Rlng Mains, Earth Fault and Phase Fault Protection, Pha'e rault Protective Schem€'

Distance Prorection: lmpedance Relav, Reactance Relav, Mho Relav, Reach ofDlstanc€ Relays

;ifferential Prote.tion: Difierent:al Relavs, slmple Dltferential Protectioi' Percentase or Bias'd

o,n"r"ni,A *","V, ,ifo*tlal P.otection of 3 Phase Circuits, Balanced (opposed) VoLtage Differenual

08 Hours/
L3

8 Hours/
L3

No. ofHrs/ RBT

levels

08llours/
L3

cLol te ocv
reld rentiaoflesrati p pction,stnl pflcpe

Discuss performance of protective re , comPonents of Protection

Explain the ditrl kBreatntand iffed pesinciP
entdd rrentshratsD s ghEcLo4
ratuslectEateria ndT MDest ctivederst N ngUcLo5

Content

lntroduction,FaultC]earingTimeofaCircuitBreak€r,ArcVoltaSe,Arclnterluption,Restrikingvo]tage
and Recovery Voltage, Current Cho.pin8, interrupuon of Capa'ltlve Cutrent' Classlfication oI Clr'!it

ereakers, lil - Break Circuit Breakers, oil Circuit Ereakers, Air - Bl'st CircLrit Breakers' SF6 Circurt

;,;;[.;, 
"".rr. 

circuit Breakers, HiEh voltase Direct cLrrrent C]rcult Braakers' Ratlns of ckcuit

Breal e'5,'e' I'ng olCrrr-ir BrFarer'.

MODULE lll - Circuitgreakers & Euses

T lacations of HRC Fuses, Selection ofFuse

ceneration of HlEh voLtages and currents: Generauon of Hlgh Direct Cuncntvoltages' G€neratlon of High

el*rn*,g vodg"., eenerution of Lmpukc Voltages, Generation of lmpuhe Currents' Trlppins and

Contro of lmPulse G€nerator5.

IviErsurement of High Voltages and Currents: Measurement of High Dlrect CLrrrent Voltage!'

Measurementoi HIChAC and lmplLse voltages, lr'leasurem€nt of High Currents.- Direct'

Alt€rnatlng and lmpuk€, Cathode Rav os'ilographs for Lmpulse Voltagc and Curent

Measurements. sphere gip for mcaturement of high !oltages' Effect of atmospherlc conditlons on

MODULT !V - Generation of Hith VoItage & Current and their Measurement

measuremelrts uslng sPhere

MODULE V- Non Destru ctive Testing of Materials and Electri'alAPparatus

lntrodUctLon,MeasurementofDiclectricConsi'ntandLossFa.tol'Pa.t]alDi5charSeMeas!renrents
High Voltage Testing of Electrical ApParatur: Tening ol nsui'tors and Bu5hings' Testing of lsolato6 and

C,.'.ri, S."lk"^, r""1"C 
"f 

Cables, Tcsting oJ Transformers, T€stlng of S!rge Arrestors' Radio rntcrference

Measurements, Testins of HVDC Valves and EquiPm'nt

s

VI SEMESTER

22EaE62
SEE Marks
Examination Hours

various distanceandDiscusscLo2

cl,o3
their

08 Hours/
L3

L3



1

Content
RBT levels

IDMT ch ara cte ristics of elecrromecha n ica I type cver-current relaY 2 hours/13
2 0perating characteristics of e lectromecha n ica I type overvoltage relay h2

racteristics of microprocessor based (numeric) over-current relay forOperating cha

Operating characteristi.s of based ovcr/!nder voltage relaV 2 hoursll3
5. Operating characteristics of Microprocessor based overcurrent relay 2 hours/13

2 hou6/t36.

I

protedion, hig[seJ overcurrent protection. Earth fault protection of motor
using microprocessor-based ielay SPAM 150C.

N,4easurement of HVAC and HVDC using Standard Spheres

0verload

2 hours/13
Spark-over characteristics of akinsulation subjected to (HVDC & HVAC)with spar-over
charaderistics corrected toSTP for uniform and non-uniform field ration.

2 hours/13

9 Generation Protection using Merz Prize Protection, 2houtsl12
10 Breakdown strength of transformer oil using oil-testing kit. 2hawslL2

course out€omes: The students willbeableto:

TEXTBOOKSI

1. Badri Ram, D.N.Vishwakarma, power System prorection and Swttchgear, Mc Graw HiIt Educarior. Secon.l
Editlion,2008

2. [4.S. Naidu, Kamaraju, High Vottage En8ineerirg, McGraw Hi tducationj 5th edirion ,201j
EEFERENCEST

1. N. Veerappan S.R.Krishnarnurthy, power System Switchgear and protection, S Chnd, trrsr E.jt. 2009
:. E. Kuffel, W.S. Zaengl, J. Kuffet, High Voltage Engineering Fundairientals, Newnes, 2nd Edition 2000
3. Wadhwa C.L, High Voltage Engineering, New Age tnternational, 3.d Edition 2012

WEBLINKSi

i https://notel.ac.inlcourses/108107167

2.-

scheme of Evaluation: (tntegrated courses)
Semesier End Examination (SEE):

5:: Q!€stlon paper is to be set for 100 marks and the marks sco.ed wi be proportionately reduced to 50. There. ::i'.'.of!l questions(withamaximumoffo!rsubquestions)fromoachmodulecarrytng20marksea.h.stude,rt!
: . :r - rpd to answer any five fu questions choosing at teast one fu question from each modute.

be

: -: .o-s r'1lernal Evdluation lCtt):-_::-.!rsaretobeconductedfor40markseach.TheaveraSeofthethreciestsarerakanforconrp.r.rior,ia;

: ..:€of30,theCiEwouldalsolncudetaboratoryevaluationfor20m.rks.Theiaboratorymarkr,ot /llni.t.::-:-:s of 10 marks for regular laboratory assessment to include lab record anciobservation. 10 marks wourd he
:, : -: /e for laboratory internal assessment test to be conducted at the end of the semester.

-.. :. Eva uatlon pattern fo r integrated courses is shown in theTabte below

co62.1 llnderstand the performance of protective relays, componentsoJ=pr.t:.t::r :.h.me and relay terminotogy
over current protection

co62.2 Apply distance and differential relays forthe protection ofgenerators & transiormers.
co62.3 lain the construction and operation ofditferent
co62.4 eration of high & currents and their measurementsSummarlze

Understand non-destructive testing of materials and ctric apparatus, high-vo ltage testing ofelectricco52.5
s.

ele

3. 2 hours/13

8.

t.
I

ofcircuit breakers and fuses.

"h\



3. Table: Distribution of for CIE & sEE of I

nent Marks TotalMarks
ClETest-l

CIE Test-2 30
CIE Test-3 30

CIE

20

50

SEE Semester End Examination x00 50
Grand Total 100

co/Po o o o o o o o o o o o o o o

co62.1 2 1 1 2 2 2 2 3 2
co62.2 2 1 1 1 2 2 2 2 7 2
co62.3 2 7 1 1 2 2 2 2 3 2co62.4 3 2 1 1 1 2 2 2 3 2co62 6 3 2 1 1 1 2 2 2 3 2

22EEE62 2 1 1 1 2 2 2 2 1 3 2

30

e-
C-r

S-

e-

e-
S

e-
t-\

\--

c-
i\.

t.-'-

t

t=-

c..-

S\
i.\.

t_'\

o

I

2
2



- SEMESTER-VI

Course: Artifieial lntelligencc (Professional Elective)
22EEE63 CIE Ma.ks 50

Hours/Week (L: T: P) 3:0i0 SEE Marks 50

No. of Credits 03 Examination Hours 03

Prerequisites: Python programming

Course

Module 2: Searching algorithms and strategies: Solving Problems by Searching - Problem-

:;1.,:rg Agents Search Algorithms - Uninformed Search Strategies ' lnformed lHeuristic)
Search St

CSPs - Backtracki SearchforCSPS

Module 5: Uncertainty and knowledge base: Uncertain knowledge a decision - Acting

Module 4: Adversarial Sear.h and Games: Game Theory - Optimal Decisions in Games -
Heuristic Alpha-Beta Tree Search - Monte Carlo lree Search Constraint Satisfaction

Problems - Defi ning Constraint Satisfaction Problems - Constraint Propagation i lnference in

8 hours

under uncertainty Sasic Probabilit/ Notation - Bayes' Rule and lts Use Naive Bayes

Modes -S uential Decision Problems - rithms for Markov Decision Processes

COURSE OUTCOMES:

U letion of this cou student willbe able to:

cLol
Understand thp qigrrfi.ance cfArtifici3l l:rtelligence (Al) along with basrc principles, techniques and

ri\ applicatons

cLo2 Define the principles involved in various searching algorithms

cro3 Recognize the complexity involved in searching process under certain unfavorable conditions

cLo4 Explain lhe principles involved in adversarial search problems

cto5 categorizeth€ information based on levelof uncertainty involved

RBTlevels
Content

Module 1: Fundamenlal concepts of Al: Artificial lntelligence - lnlroduction to Al -
-fo[Rdations of Artificial lntelligence - History ofArtificial lntelligence -State 6ithe Art -
flisks and Benefits of Al lntelligent Agents - Agents and Environflients 'Concept of
Rationality- Nature ofEnvironments - Structure of Agents.

I hours
L3

8 hours
t3

Module 3: Searchin8 in complex environments: Search in Complex Envlronments - Local

Search and Optimization Problems - Local Search in Continuous Spaces - Search with
Nondeterministic Actions - Search in Partially Observable Environments - online search
Agents and Unknown Environments.

8 hourc
L3

co53a.1 Understandthe{undamental aspects involved in Al and its applicalions

co53a.2 Apply basicprinciples involved in formu lating s earch ing strategies

co63a.3 Understandthe various sea rching techniqu es in complex environments

co63A.4 Explain constraint propagation methods in adversarial search environments

co63a.s

'fi,

illb!4!
l. A.tificial lntelligence: A Modern Approach (3rd edition) by Stua( Russell and Peter Nor!ig
I Winston, Patrick Henry. Artificia T intelligence. l rd ed. Addison-Wesley, 1992. ISBN:

97aO? 015337 74

Reference books:

1. Artificlal lntelligence and lntelligent Systems, OXFORD Universlly press, New De hi, 2005- N.

p. padhay.

2. Nlis l. Nilsson, "Arrifi.iai lnte igenc€: A new Synthesls", Harco!rt Asia Pvt. 1td.,2000.

I

Course Code

Describe the decision-making philosophy in uncertain environments



3. Elaine Rich and Kevin Knight, "Art ficial lntelligence", 2nd Editlon, Tata L4cGraw Hill,2003'

4. ceorge F. Luger, "Artiflciallntelligente structures and Strategies for Complex Probl€m solvin8"'

Pearson Lducalion / PHl, 7002

E-Books / Web

https://m achin€ learnins-in_practice/mv_curated list-of_ai'and-machine-

learni und the-web-9a97 b8524

httDs://qithub. oaio lisp

https:// ximilar.com /the-best-resotr -on-artificial-i llieence'and'ma

1.

2.

3.

4_

nificialintellieence er,02065673

e/artificialintel liaence-ai

6 online- es th will el!:

MOOcs

electrical-engi rscience/6-034-artificialhttps://o
tell ctu

httDs:// rtificial-intellieen "s211
online-learnine.harvard.ed u/course/cssos introduction artificialinteliiqence-

pvthon?d€lta=0

r:'\\

i-

Scheme of tvdluation:
Semester End Examination (5EE):

SEEQuestionpaperistobesetforl00marksandthemarksscoredwiilbeproportionatelyredu€edto50'There
wlllbe lwo fu iqUestlons {with a maximum offour sub questions)from each modrJle carrying ?0 marks each students

are required to answer any five fullquestions choosing at lFast one full question from each module'

Continuous lnternat Evaluation (ClE):

Thr€e-IegtsaretobecondUctedfor40markseach.TheaverageofthethreetestsaretakenforcomputationofC]L

CIE ls €xecuted by way of quizzes / Alternate Assessment Tools (AAT5), and three t€sts'

Some possjble AATS: seminar/ assignmcnts/term paper/ open endeci experiments/ mini prolects/ concept vid€os/

pa,tialreproductionofresearchworly'oralpres".tationofresearchwork/groupactivity/developinBagenerictoobox
ior probicftr solvine./ report based on participation in create-a thon/ make-a-thon/ code-a thon/ hack a thon

( ondLcted by IepLted orgdnrzarions/ anv olher.

ntsofai

Table 2: Distribution ofweightate for CIE & SEE of

cO/Po Mappins

100

o

2

o

z

2

2

2

Component
ClETest- 1

ClETest-2
clE Test - 3 50{ Average ofThree

clE(40)+ AAr(10) I

40

- _4i

ctE quiz / assignment/grouP
discussion/presentation/mini

proie.ts
100SEE Semester End Examination

Grand Total

oo oo oocolPo o
oo

33 3 3co63A.1
3l
33

3
33co63A.5
333 3

1.

2.

3.

4.

learnins/

40

10

50

ooo o

co63A.2
33co63A.3

co53A.4
33

2
22EEE63A

rYvJL'



SEMESTER - VI

Course: Micro Grids (Professional.Eiective)
22EEE638 CIE Marks 50

Hours/Week {L: T: P) 3:0r0 SEE Marks 50

No. of Credits 03 Examination Hours 03

Understandthe operation and control of m icroSrid
cLo2 Analyze the central,zed and decenlralized operation ofmicrogrids
cLo3 Understandthe differenttypes of intelligent controllers of m icrogrids
cLo4 Understand the different types of protection techniques o{ microgrids
cLo5 lnvestigate the operatlon of multi micro grids

Module s
0.eratlon of Multi-Microgrids: tntroduction, Muhi-MtcrogriJ Controt and ManaeementI r-::(ure, Coordinated Voltage/var Support, Coo.dinated Frequency Control, EmergencyI -.:ions (Black Stan ic Equivalents

Explain the concept of microgrids

c0638.2 -Analyzethe centralized and decentralized control st rateEies of microgrids

c0638.3 Applythe different intelligent contro llers for mioogrids

co53B.4 Apply the different protection techniques for microgrid contro

co638.5 Analyze the operation of m ulti-M icrogrids

Content
No. ofHours/
{B[ leveis

Module 1
Concept of Microgrids: lntroduction ro the concept of microgrid, Opera on and Control of
'.' .ro"''o.Mar^erMoop.5fo.Mrcrogrid..St"tJiQuod,ldOLtlootofMicroB.idApp.i.,,rrons,
l.llcrogrid Control Architecture, Centralized and Decentralized Control, Forecasting-

Module 2
a:,;.rJ:::ed and Decentralized control: CentraliledControl: Econoniic Operation, participation in
!nergy Markets IMathematical Formulation, Solution Methodology.
D€.entralized Control: Multi Agent System Theory, Agenr Communication and Devetopment,
Agent Communlcation Langua8e, Agent Ontology and Data [Iodel]ng, Coordination A gorithms for
Mlcrogrid Control, Game Theory and Market Based Algorithms, Scatability and Advanced
Architecture and State Estimation

08 Hoursl
L4

08 Hours/
L3

Module 3
lntetligent Local ControlleE: ln troduction, lnvener Con trol tssues in the Formation of
lvlicrogrids, Co ntrol Strategies for llultiple lnverteE tmplications of tine parameters on
Frequency and Vohage Droop Concepts and Development and Evaluation ollnnovative Local
Contro s to lmprove Stability

Modute 4
Mlcrogrid proteation: lntroduction, Challenges for lMicrogrid protectton, Adaptive protecrion for
: ' c,otsr;.jr, Adaptlve ?iutection Eased on Pre-Calculated Sertings, I\4icrogrid with DER Switched
.: r Grid'Connected Mode, Microgrid with Synchronous DERs Switched on in Grid, Connected
r_: s anded Modes, Adaptive Protection System Based on Real-Time Calculared Settings,
:r_ nLrn c.tion Architectures and Protocots for Ada ive Protection.

09 Hoursl
t-3

08 hours
t4

co63B.1

d,,L

Prerequisites: PS-l & PS-ll

Course Dbje€tivesr

Course Code

07 Hours/

:CJASE OUTCOMES:

-!or completionof thiscourse,studentwill beableto:

I



Textbooks:

Reference books:

1 l\4icrogrids Architecture and co.trol, N. D. Hatziargyriou, IEEE press Series,lohn Wiley & Sons trc, 2013, 1st

e-l

-r
ts
t\,1

s-l

--r

l. I\,4icrogrid Dynan,rs and Control, H. gevranj, B. Frangois, and T Jse,lohn Wiley & So.s,20tl, 1st Edition.2. Cooperative Synchronization ,n Distributed Mi.rogrid Control, Bidram, V. f,:"ol"ri,ql O""ouOi, f. L. L"*i,,Sprin8er. 701/, 1e! Lditror.

https noc20 ee84/o
httD://nitttrc u.inlnote ideo/108101743 html

1. htt rses/108 143

Table 2: Distribu$on of

1.

2_

MOOCs

Scheme of Examination:
Semester End Exaftination (SEE):

sEE Question paper is to be set for 1oo marks and the marks scored wi, be propodionatery reduced to 50. Therewill be two full questions (with a maximum of f
are required to answer any rr". r,rr q,i,ti"". iiJ"';:J::';:,li j:T i;::Hile 

carrr ne 20 marks each nudents

Continuous lnternat Evatuation {CtE):
Two Tests are to be conducteci for 50 rnarks ea.h, Marrs scored in ea.h tesr rs redlred to 20 and a.rded to telt.omponent CE i5 e{ecured by way of two quizzes / Atternate Assessment.t oof, iooirilra',*" ,""r.
]l:.::_i-"' "," ," !" -lducred and each qu,z is evatuated for s mark ajd,;; ;, i; i;;";k,A r qurzzes are conducted onJine. F.culry may adopt innovative methods for co-njrol"e qr;.", uff*,iuav.some possibte AATS: semrnar/ assisnments/term ?,pe,,r .pun *aea erpur*"riJ i,l"]_orr*"1 ..ncept videos/
:"" :" * .] "- or ,p edrrh wort/ orat p,escnrat,on or res.arch wor[/ g,oLrp ".i,,ivl au*rop,-e , su,"^tootb , 'o o.ob'"-.otvi"p/rppo.rbdsed.nnrrricipaliorrn(redrftarh""l.i"""",n"",,ir."thor/hdrt?rton
o4oJ lbo b. rFourao o?gdl,Tdtion / any othpr.

Typica Evaluation partern for regutar courses is shown in Table 2.

-r
!^'-

e-r

for Cl[ & SEE of Regular cours€s
Component Marks TotalMarks

ClETest-2
40

CIE Test-3
CIE

Quiz /AAT 10

50

SEE Ser4ester Fnd Examination 100 50

ColPo Mapping

co/Po o o o o o o o o o o o o

co63B.1 3
3 1

co63B.2 3 2 )
1 l 1

co63B.3 3 2
3 1

co63B.4 3
1 3

co63B.5 3 2 2
1 3 1

22EEE63B 3 2
1 3 1

"W

CIE Test-1
40

40

Grand Total
100

o o o

2 2
1

2
1

2
7

2



SEMESTER - VI
Course: VLSI=Desi n (Professional Elective)

Prerequisites: Analog Electronics, Digital System D€sign

Cou15e

cLo2

Module 2: Fabrication

COURSEOUTCOMES:

U on completion ofthis course, student willbe abletor

lnte Memoryelements alo with timing considerations
co63c.5

i:xT800Ks:
1

Fabricationr CMOS Fabrication and Layout, VtSl Design Flow, lntroduction, CMO5
T.jhnolo8ies, Layout Destgn Rlt'Es, MOSFET Scaling and Small-Geometry tflects, N,,|OSFET

7 /t3

"Cl,4OS O:;ital lntegrated Circuits: Afalysis and Design,, Sung Mo Kans & yosuf Lebtebici, Third Edi|on. Tara
l"lcGraw Hill.

:. "CI\.4OS VLSI Des gn- A Circu ts and Systems perspectjve,r Nejt H. E. Weste, and Davtd Money HarrG4th
Edi1ion. Pearson Education

REFERENCE BOOKS:

Adel Sedra and K. C. Smith, "l\4icroel€ctronics Circuirs Th€ory and App t.ations,, 6rh or 7th Edjtjon, Oxford

Course Code 22EEE53C Course Code 50
Hours/Week (L: T: P) 3:0:0 Hours/Week (L: T: P) 50

No. ofCredits No. of Credits 03

cl-o1 'jf MOS rlansisio' ih€.ry dnd CMOS techno logieslm

Learn the operation and analysis ofinverter drcuits.nci

cLo3 Combinational, sequential and logic€ircuits as the requirementsDes

cLo4 lnfer the operation ofSemiconductors Mem circuits,
cto5 Demonstrate the concepts ofCMOS testi

Content

lntroduction: A Erief History, MOS Transistors, CTMOS Logic, MOS Transirroi Theorv:
arroorrrrol. :o,rg-chdnne' l-v (haracreri.li,( Nor.deai tv rffact5 DC tr;nster

Module 1: lntroduction to VtSt

8 /' L3

8 /L3

Module 3: Delay
nse, RC DelayMoelD ntrod Tra t Ldei De1 Logica

Com bi naio Caths, it ctionIotrodu rcuitci
9/13

Module 4: Sequential Circuit Design and Logic Circuits
Sequential Chcuit Design: lntroduction, Circuit Design for Latches and Flip-Flops, Dynamic
Logic Circuits: Introductio n, Basic principles of pass Transistor Circuiis, SynchronoLrs Dynamic
ClrcuitTechn amic CN,,IOS Circuit Techn

Semiconductor Memories: lntroductio
Static RandomAccess Memory (SRAlvt)

Testing and Verification: lntroduction, togic Verification principles, Manufacturjng Test

5:Module s ductor estiT andVerificating

m R ndoDyna Mem D RAI,1

iat biDesigr

I /t3

co63c.1 ing of MOS transistortheory, CMOS fabrjcation flow andDemonstrate understand
techno scali

co63c.2 gates usingthe stick and layoutdiagrams with the knowledge ofphysicalDrawthe basic
des n aspects.

co63c.3 Demonstrate abil

the requirements
ity to des:gn Combinaiional, sequential and dynamic logic circu ts as p.r

co63c.4

and testability issues in VBlDesigntestin

r,Lr-

No. of Hours/

RBT levels

Model, Effor1s
families

D



Three Tests are to be conducted for 40 marks eaclr. The average of the three tests are takef for computaflon of c E
finalmarks.
CIE k executed by way of quizzes / Alternate Assessment Too s (AATS), and three tests.
Some possibleAATS:seminar/ assignments/term paper/open ended experiments/ rnjni projects/
concept videos/ partial reproduction of research work/ ora J p resentation of research work/ g;oup activity/ dev€lopinc
a generic toorbox for. probrem soivinS/ report based on participation in create ation/ make,a-thon/ code a thon/
hack-a-thon conducted by reputed organizations/ any other_
semester End Examinarion (SEE):

sEE qu'5tion paper is tc be set for ro0 marks and the nrarks scored wiI be proportionatery reduced to 50. There
will be two fullquestions (wirh a maximum of four sub question, from each modde
carrylng 20 marks each. students are required to answer any five fufl questio:1s choosing at reast one fuI question

ctE

COIPO Mapping

Scheme of Examination:
Continuou5 lnternafEvaluation {CIE)

Table 2: Distribution of weighta forClE &SEE of
Component

40
CIE Test - 2 40
ClE lest -3 40

Quiz / assignmaE{group
discuss iniprojects 10

100 50

100

50
( Averase of rhree clE(ao)+

aar(10))

2

co/Po
o o o o o o o o o o o o

co63c.1 3 2
2

3 2 2 2
co63c.3 2 2

2 2 2 2
co63c.5 3 2 2 2

22EEE63C 2
2

a-\

University Press, tnternational Version, 2009.
2. Douglas A Pucknell & Kamran Eshragian, ,,Basic 

VLS| Design,,, pHt 3rd Edition, loriginal Edtt on 1994).3. Beh?ad Razavi, "Design ofAnalog LM(j3 tntegrated Circuity,, TMH, 2007
E-Books /Web Referencesr

1. https://tink_sprinser.corrl/chapte to.tOAj /ya 1_4G13-198s,6 2
MOl!!

1. httos://nptel.ac.inlcourses/117101058
2. Elearning: www.viu.dL.in

TotalMarks
CIE Test - 1

SEE Semester End Examination

Grand Totai

o o o

2
co63c.2

2

co63c.4

3 2

-[,t



VI SEMESTER

Course: industrial Drives and Applications (Professional Ele

Prerequisites: Electric Machinesl, Electric Machines-ll, Pow€r Electronics

Course

CourseCode 22EEE63D CIE Marks 50

Hours/week {1": T: P) 3:0:0 stE tu'Lrirs 50

No. ofCredits 3 03

cLol Discuss dynamics and modes ofoperation of electrical d rives

cLo2 Determi"epowerratlngofelectricmotorsforcontiriuous,inieimitientandshorttii!...,ty

cLo3
Explain the operation of dc, induction afd synchronous motors under normal, transient and faulty
conditions.

cLo4 Understand the speed conirol methods to controlthe speed of Dc and lnduction motors
cLo5 lJnderstand the tvpes and speed control methods ofsynchronous and st€pper motor drive.

Content

8 holrs/ L3

ce of Electrical Drives, Status of dc and ac Orives. Dynamics of Electrical ,Drives

Fundamental Torque Equations, Speed Torque Conventions anci Mu,ii quadrant
peration. Equivalent Values of Drive Parameters, Components oftoad Torqu€s, Nature
nd Classification oI Load Torques, Gtculation of Time in lransient OperatioDs,

Stabiliiy. Thermal Model of Motorfor Heatingand Cooling, Classes of IMotor

Module 2: Direct Current Motor Drives

Controled Rectifier Fed DC Drives, Single Phase Fully Controlled Re.tifier Control of DC

Separate y Exched Motor, Sing e Phase Half Cortrolled Rectiii€r Control of DC Sep3rate y

Exclted Motor, lMuiti'quadrant Operation of DC Separately Excited Motor Fed From F!l\r
Controlled Rectifier, Rectifier Control ol DC S€ries Motor, Chopper Control of Separately

. L ted DC N4olor. ChoppFr Controlof 5er es Molor

Module 1: lntroduction:

E ectricai Drives, Advantages of Electrical Drive.. Pa,_is of Electrical Drives,

8 hours/ L:

Duty, Determination of lMotor Rating.

Module 3: lnduction Motor Drives
Analys s and Performance ofThree Phase lnduction Motors, Operation with Unbalanced
Source Voltage and Single Phasing, Operation with Unbalanced Rotor
l'oedances, Analysis of lnduction Motor Fed From Non Sinusoidal Voltage Supply,
'._' Brdlrng,Merl-od.o[.1"i ngdnd ordl'.6.

Module 4: lnduction Motor Drives (rontinued)
::::: [ontro Techniques-Stator Voltage Control, Var]able Voltage Frequency Control

'-:_..llage5ources.VoltageSourcelnverter(VSl)Control,VariableFrequencyControl
'-:_ r C!rrent Source, Current Source (CSl) Control, cLrrrent regulated voltage sou.ce

Module 5: Synrhronous Motor, Brushless DC Motorand Stepper Motor Drives
l:.;:onfromflxedfrequencysupplystarting,Selfcontro!ledsynchroruirsnroiordrve
:_: .! ng Load commut.ted thyristor inverter, Start;ng Large Synchronous Machlnes
:'-!hess dc Motor Drives for servo applicatlons. St€pper Motor Drives: Variable
ri !ctance, Perr.anent Magnet, lmportant Features of Stepper Motors, Torque Versus

::epping rate Characteristics, Drive Circults for Stepp€r IVotor.

8 hours/ L3

E hqu6/ L3

c,t
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Examination Hours

No. of Hours/RBT
levels



COURSEOUTCOMESi

Upon etion ofthis course, student wil!be ableto
iJndeistand d ics and modes ofoperation of electrica I d rives

1. Funddmentals of Eleatrical Drives by Gopal K. Dubty; Narosa Publishlng House, 2nd Editlon, 2001
Reference books:

1. Electrical Drives: Concepts and Applications, Vedum Subrahmanyam, McGraw Hlll, 2nd Edltlon, 2011
2- Electric Drives, N.K De, P.K. Sen, PHI Iearning, 1st Edition, 2009

E-Books / Web References
1. httos://www.eoogle.co oksledition/fundamentals of lndustrial Drives/lSMcvPSl0qMC?hl=en&ebo

co63D.1

ofelectric motors for co nt in uous, intermittent and short rime du

€onditions

Determine werratin
n a behav I dutn cti n na d ch s sI de I a t ie t dlys dc, sy ty

co63D.2

co63D.3

co63D.5 Understand the controlmethods with referenceto synchronous and st

M.Sgq
E!

https://www.coursera.orsllearn/motors"€ircuits-desiFn

Scheme of Evaluation:
Semester End Examination (5EE):

SEE Qlestion paper is to be set for 100 marks and the marks scored witl be proportionatety reduced to 50. There
\!ll bet,,,,oful questions (with a flaximum offoursub questions)from each module carrying 20 malks eacn. Students
afe required to answer any five iull questions choosing at least one Iutl question from ea.h modl!le.
Continuous lnternal tvaluation (CtE)r

Thre. lests are to be conducted for 40 marks each. The average of the three tests are taken for complrtation of C E

CIE is executed by way of quizzes / Aiternate Assessment Toots (AAT5), and three tests_
Som€ possible AATS: seminar/ assignments/term paper/ open ended experimentsl miflr projects/ concept videosl
partial reproduction of research work/oral presentatron ofresearch work/group activity/ devetopirg a g€neric toolbo\
for problem solving/ report based on participation in create,a,thon/ make a thon/ code,aJhon/ hick a thon
i onduLlcd b! repLteo orgdni/dlions/ any otl'er.
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Table 2: Distribution ofw forClE & StE of Resular€ourses
Component Total Marks

ctE

ClETest-1
40CIE Test - 2

CIE Test -3 40
quiz / assignment/group

discussion/presentation/mini proiects
SEE 100

Grand Total 100
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co63D.1 3 3 I 1

co630.2 3

co53D.3 1 2 2 3

co63D.4 3 1 3
co63D.5 2 1 2 3

3 2 2 3
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1.

2.

https://nptel.ac. jnlcourses/10810a077

co63D.4 Apply appropriate method to controlDCand induction motor drive.

40

10

50

clE(40)+ AAT(10) )

Semester End Examination 50

co/PolPso o o
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3 2 2
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SEMESTER - VI

course: Electric Veh icter{Open Elective)

course Code 22tEE64A CIE Marks 50

Hours/W€ek (l-: T: P) 50

No. of Credits 3 Examination Hours 03

Course O

8 hours
l3

:_-r: iE rechxology for EV charging station, introduction to Grid_to_Vehicle, Vehicle to Grio

.:: orVehicle to Buildings (V2B)or Vehicle to Home (V2H) operatlons, bi_directlonal EV

_:'3 ig slstems, energy management strategies used in hybrid and electric vehicle, Wireless

Mociule 5: EV Charging T€chnologies: EV Charging Technologies: C lassifi cation of different

tech eforEVcha

: : - : - O.r(omes: The students will be able to:

co64A.1 Understand Vehicle Fundamentals

co64A.2

ao64a.3

co54A.4

co54A.5

-:xrBooKsl
: :thrdad thsanl, Yimi Gao, Sebastian E. Gay, Ali Emadi, lvlodern Electric, Hybrid Electric and Fuel Cell Vehi'Lri

:!ndamentals, Theory and Design, CRC Press, 2004

: qba Hu5sein, Electric and Hybrld Vehicles: Design i:ii'-;amentals, Third Editlon, CRC Press 2021

cLol I lnder.t..C './eh icle F! n darlre.tr !:

cLo2 lain electric, d electricarid brid electric vehi.l!, their architecture'nir'i technoinI

cLo3 Explainthe useof €l lect b hlclesI rilectd rives itand sriouerters

cLo4 Dhcuss different energy storage technologies used for hybrid electric vehicles and their conrroi and

batte

Demonstrate different rations of electricvehicle chargin technlctoS

RBT levels

8 hours
L3

Module 1: Vehicle Fundamentals: Vehicle Basics, RoadwaY rundamenials, Laws

'reh cle kinetics, DYnamics ofvehicle Motion, Propukion Power, Velocity & Accelerailon, EV

P owertraln Component Sizing

8 hours
i-3

Module 2: Basics of EVTechnologv: Economic and environment impact

Bas cs of the EV, HEV confiSurations Series hybrid, parallel hybrid, series parallel hybrid,

.omp ex hybrid systems. Power Flow control in HEV confi8urations. gasics of Plug ln HYbrid

of el,.ctrital vehicle

E ectricvehicle HEV) and its architecture.

8 hours
t_3

Module 3: Power Electlonics in Electric Vehicles: Power Ele.tronics in Electric Vehicles:

Power electronics circuits used forcontroland dlstribution ofelectric power in DC-DC, AC-DC,

DC-AC converters used for HEV.

Electri. Machines and Drives in Electric Vehicl€s: fundamental of Drives and Control of EV

usin8 Dc motor, lnduction Motof Permanent Magnet Synchronous Motor, switched

Reluctance lvlotor, BLDC motorwith their advantages and disadvaltages.

Module 4: Energy Storage in EVs: Batteries - and their types, Fuel Cells _ a

baslcs of Fuel Cell Vehicles (FCEVS,) Ultra Capacitort 3nd lJltra high speed Flvwhee s, their

f€atLrres and desjgn. Hybridization of Energy Sources. Battery lManagemen! Systems bi"ri

nd their types,

d :granr and functions.

8 houls
L3

thderstand the archhecture and technology ofelectric, hyb rid eLectric and plug !n hybrid electric

vehicle

vehicles

h drl ei ricctcal iheld ct ybht

ric lcveh lesrh d iffe ragercvExp
ng stationslJnderstand the controland confi rations of EV cha

3r0:0 SEE Marks

o

I

Content

use of different power electronics converters

t-



REFERENCES:

1. James Larminie,John Lowry, El€ctricVehicleTechnology Explained, Wiley,2003
2. 1.r;il,,V.;JJiMrsrur,DdvidWp,l,,\ongGaoHyb,idFlFLlrcVehicl"(:PrirLiplp.drdApplicdtion.,,r.rhpra.li.o'

Perspectives, John Wiley & Sons Ltd. , 2011
WEBTINKS:
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Scheme of Evaluationr
Semester End Examination lsEE):
SEE au;tion dtiigijs to be set for 1OO ma rks ald the marks scored rrvill be proportio;ateli{cd cetC ro 50. There
Will be two fullquestions (with a maximum offoursub questions)from each modLrle carrying 20 marks each. Students
are requir€d to answer anyffve full questions choosing at least one fullquestion from each module.
Continuous lnternal Evaluation (ClE)|

Three Tests are to be conducted for 40 marks each. The average of the three tests are trken for.omputation of CIF

CIE is execr.rted by way of quizzes / Alternate Assessment Tools (AATS), and three tests.

Some possible AATS: seminar/ assignments/term paper/ open ended experiments/ mini-projectj/ concept vjdeos/
partia reproduction of research work/ oralprese.tatiln of research !,vork/group activity/ developing a generic tootbox
for problem solvin&/ repon based on partlcipation in create a thon/ make-ir-thon/ code a thon/ hack-a-thon
.o-dL.r-d b\ r"oJredorCanirdtior./dnyorher.

Table 2: Distribution of wei for CIE & SEE ofR

,-..-

,-.-

10

COlPO Mappiog

co/Po o o o o o o o o o o o

co64A.1 3 2 2 2 1 2 2

co64A.2 3 z 2 1 2 1 2

2 1 2 1 2 2

3 2 1 1 2 7 7 2

co64A.5 3 2 1 1

22EEE64A 3 2 1 2 1 2 2

50
( Average ofThree
crE(401+ AAT(10) )

Component
CIE Test - 1

ClETest - 2 40

40

Qu:! / assignment/group
dis.uision/presentation/mini projects

SEE 100

Grand Total 100

40

ClETest -3ctE

Semester End Examination 50

o o o o

1

1 2

co644.3 2 1

co64a.4 2

1 2 2

7 1

&t



SEMESTER - VI

Course: lndustrial Automation (Open E+e.!ive)

course Code 22EeE64B ctE Marks 50

Ho (L: T: 3i0:0 SEE Marks

No. of credits Examination Hours 03

Prerequisites:

course objectives:

Module 3: Distributed Control System:

Computers in Process Automation, Process Automation Network' Protocolt Distributed

i"",i"iiv,,"r",, H"ra*"re Units of DcS, communications in Dcs Architecture operation'
8 hours

L3

Monltoring, Controland Data Acquisltion in DCs

Course Outcomes: The students willbe ableto:

IEXTE9g{I
r 
...:ct 

u*nut o"y a srnit xurnar sen, lndustrial Automation Technologies' cRc Pr'ss 
' 

2003

, ,,u" i, e ,"*"., ,"arrrrtat Robotics, Technotogy, programming & App;ca6ons, tvtc Graw Hill Ed!cation, 2012

cLol.

icationsuentiala

du5trilncsDSCADAas LCs,thol
lers dContromablding rograndTo i'_',i

cLo2

Control SystistributedDofthe ltectuTcLo3
rovide an iTo scADA and its industriatcLo4

cLo5
on in automarion lfdustrieslicatid ignwithbotsd basicnU dersta

No. ofHourd
RBT levelsContent

Module 1: Automation Overview:

overview, Need and Benefits
Syste_m5;

aiionmatilntrod
ofpesTYation

DC5H M SCADA,nt PLC, 1,Differeb nda Flexible, Systems

8 hours
L3

8 hours

automation, Applicationof PLCtoprocesscontrotindustries

ableP2lModule rogram
ndatnntrolle p(tbl logicble rogrammProgranln

nicatComSe ential hart,mr Ladd qLldiagramng/ies grap
LCati ntagePLCLCd rking,

8 hours
L3

rnterner of things lloT

isitiand OataCo54ldul
icatComDataDatan5- uhition,ArchitectuSCADAavolutio SCADA,

Basicati SCADA,CADAS SecuritY plRTUEl-"

8 hours
L3

lc- 5:-Bo ation:AIIndustri
sis Coth baRobotD greespes

in ethod,ethM ds ro8Control,5orrd sYs
ed ical,nt,rictu d a8ein ng

insedoc5dCAs DAhh LCs,tiond basi oEresndU rstaco64B.1

t.tnderstand Programmable Logic contro for industri.l sequ€ntlilllers and develop PLC Programs
co64B.Z

ain the architecture of Distributed controlsystemsExplco64B.3

Understand SCADA and its industrial applicationsco648.4
design and applicatlon in automatlon

Industries-
Understand basic industria I robots with their control,

co64B.5

rf,,u

50 ',

To
Logicfundamental

and
PLC programs

understand

industrial thet

Fixed,
lndustrial

Logi€ Controllers:
Analogdi8italaortrollers,

PLC
lndustrialselection,

lndustria
MTU,

classificationDefinltions,
in

industries,defence,material



t--

REFERENCES:

3' EranK PFtru?crra programmabre Logic controlers, Mc Graw HiI Education, Fifth Ed:tion 201,/4. Stamatios Manesis, George NikolatootousWEBUNKS: ;, lntroduction ro lndustrial Aulomation, CRC press, 2018

1. htt nli

ctE

n c20

Table 2: Distribution of for CIE & SEE of R ularcouses

9

SchemeofEvaluation:
Semester End Examination (SEE):
5EE Question paper is to be set for 1OO mark
wiu be two fullouestions {*ith a ,narimrm orrs 

und the marks scored will be proportiooately reduced to 50. There
arpreqLi edtoa-.werdnvfirurrttqr"rtio,.ll -'ubque(lion''j+oln'-rrmodule(rrryin6:3iil-,k5er(q.\l-d6-r\
conti,uou, rnt",n,ii,ur;:;;;; i;i;;,""" "" ""o'rns 

dr rea 't one rurr question rrom each modure

Three Tests are to be conducted for 40 martsiinatmarks. €ach_ The average of tha three tests are taken for computation of CiE

crE is executed by way ofquizzes /Arternate Assessment roors (AAT'), and three rests

Some possibte AATS: ,eminar/ assrsnments/k
pdr,drrep,odJ.r on or;-;;,;,;;,;);,', ;J"::: l:pe 1 

opan Frded etee.,ne'rts/ nrnr projF,,'/ .on.ep, v o60<,

*r'i.e/ ,"p"; 
"rr;a'""o'P'!)enrdrronorrFsedrchuork/g'oLparlivrl\/dp!Prcpingdgene'r' 

loolbo'
.o,or"oa orur,r"^a 

"rJ""n,)"ffi "1, 
Jii"r.'*''"n 

rn cre't€-a thon/ mareathon/ code-a-thon/ hackarhon

100

COlPO Mapping

2

Marks

40CIE T€st - 1

CIE Test - 2 40
CIE Test -3 40

nVEtoQui rcn
d at p 10

SEE

50
( Average of Three
crE(40)+ AAr(10) )

Total trttarks

Se E d Exa 100 50GrendTotal

co/Po o o o o o o o o o
co&r8.1 z 1 2 1

o

1co64B.2 2 2 1
2 1

co64B.3 3 2 1 2 1
2 1

co54B.4 2 2 1
2 1

2

1

2co64B.5 3 2 1 2

3 2 2 1 7 1 2 1

o o o o
2

2 I
2 1

1
2

2
2 1

1
7

2 1 1

1 2



SEMESTER - VI

Course: Utilizatloh of Ele€trical Power (Open Etectiv€)-
Course Code CIE Marks 50

HourS/Week(L: T: P) 3:0:0 SEE Marks 50

No. of Credits 03

Prerequisitae: Power System I (23EEE44)

Course

cLol Describe electric healing and different methcd..sf 3!1.tric h3.:ing.

cLo2 Discuss electric weiJ; :6 .nd different methods ofeiectric weldin and theii applications.

cLo3 lllustrate the laws of illumination and methods forvarioustype of I htin

ct-04 Explain ihe motors used and theircontrolin electrictraction.

cLoS Discuss powersupply arrangement in electrictra ction

No. ofHoursl
RBTlevelsContent

08 Hours/13

- Module li Electric Heating:
lntroduction, Advantages of Electrical Heating, Heating Methods, Resistance l]eatinS,

Dfect Resistance H..tin8, lndire.t Resrstance Heating, Radiating Heating, Electric Arc

Furnace, indirect Arc Furrace, Electron Bombardment Heating, High Frequency HeatinS,

lnduction Heating, Dielectric Heating.

08 !ou15/13

Module 2: Electric welding:
ntroduction, Classification, Electric Arc Welding, Weld Metal Deposition, Coale.I

Electrodes, Types of loints and Applicable Welds, Requirements of Good Weld, Atomic
Hydrogen Welding, lnert C.s Metal Arc Welding, Carbon Arc W€lding, Electric supplv for
Arc Welding, Resistance Welding, Spot WeldinS, Projection WeldinS, Butt wel.j ng,

Electron Eean'r Weidins, Electro Slag We ding, Plasma Arc Welding, Laser WedinB.

for Resistance weldinglJltrasoni. Welding, Power Supply

08 Hours/13

Module 3: lllumination:
lntroduction, Nature of Light, Definitions, Polar Curve, Laws of lllumination, Sources of
Light, Requirements of Good Lighting, Diffusing and Reflecting Surfaces, Types of Light

Flttings, Methods of LiEhtrxe Calculation, Factory Lighting, Srreet lightinS, Flood LightinB

I

08 Hours/13

Module 4: Electric Traction:
iii.duction,SysternsofTraction,SystemsofE!'ctricTractioi,SpeedTimeCLrrvesforTran

Ilo!emFnts, Mechanics of Train Movement, Train Resistance, Adhesive weight,
Coefficient of Adhesion. Motors SiSnificant leaturss of Traction Drives, Desirable

Properties ofTraction Motors, Traction Motors, D.C. Series Motors - Characteristica of D.C.

Motors, SuitabilitV ofSeries Motor for Traction DutY, Serles Motors Paralleloperationwith
Unequal Wheel Diameters, Series Motors Series Operation with Unequal Diamerer!,

Tract ve Effort and Horse Power, a.c. Series Motor, Three Phase lnduction Mo!or.

E ectronlc control - Speed Relations of D.C. Motors, Thyristor control of D C Motors, D.C

i.lotor Supplied by three phase thYristor rectiflers, Field Excitation of
I C. Motor and generator from rectifier, Chopper Control of D.C. Motors, Closeclloop SYstenr

eed controlof D.C. Motor, Automatic Control

08 Hours/i3

Module 5: Power supply Arrangement and Braking of Ele€tric Traction:

i.akhg lntroduction, Advantages and Disadvantages of Elcctrical Eraklne over

',lechanical Braking, Requirements of a Brakrng System, Types of Braking, E ectric Brakrng

, ugginE, Rheostatic, Regi:nerative Braking, EnergY savine inegenerative

Brak ng. Electric Traction - Systcrn of Electric Traction, A.C Electrification, Transmission

L nes to Sub-statlons, Sub-st:t ons, F e e d i n g & Dstributing System on A.C Traction,

Fe€ding & Distribution Systenr for D C Tramwavs, E ectrolYsis bv Currents through Ea'ih-

Negative Booster, System of Current Co lectior, Trolley Wires

v0t

22EEE64C

Examination Hours3



i
ifvc 5Sa o ect weld n dan th r icac s,pp

Design I hting scheme for differe nt
co64c.4 ens of electric traction t,me cuwes and mechanics oftrain movement

co64c.5

on of th is course. stud€nt wi be abte ro:
Explain different pes of electric heating.

Discuss the motors used forelectric traction, ti1
used for electric traction

E-Sooks / Web
1. eeri ilisation o rica
2.httDs:/ ok.iobscaota in.com/utilisati

eir..ntrol& braking and powersupply system

JJ
T.J
.JTexibock.:

1- A Texa;ook on power System EneireerinC A. Chakrabaniai at Dh.npat Raiand C6 iirJ
Edition, 2010

2. Modern UtilDation of Electric power, pradip Kumarsadhu Soumva Das, CBspublishers &
Distributors Pvt Ltd

Reference books:
1- UtilDatiof, Geferation and Conservation of Electrical Energy Sun S Rao Khanna pubtGherslst

Editicn,2011
2. Utilization of Eiectric power and Eiectric Traction G.C. carg Khanna plrbtishers 9th Erii|on.

2014

3.

MOOCs

rieen.indian /ueloadsffiles 11302s22976 2PSl%20FlNAL.Ddf

t httos:/ 8105050
2.

3.

4_ h

E-learning

kREvVxsAo

Scheme ofEvaluation:
Semester End Examination (SEE):

sEE question paper is to be set for 100 mark and the marks scored wi[ be proportionatery reduced to 50. Therewillbetwo fullquestions (with a maximum offoursub questions) from each m;duL qarrying 20 marks each. Students
are requiredto answer any five fullquestions choosingat leastone tullquestion lrom eaclimoaute.
Continuous lnternal Evaluation (CtE):

Three Tests are to be conducted for 40 marks each. The average of the three lcsts are raken tor computation of CtE

CIE is executed by way of qu izzes / Alternate Assessment Toots (AATS), and three tests.

Som€ possible AATS: seminarl assignments/term paper/ open encted experiments/ mjnr-projects/ concept videos/
partial reproduction of research work/ ora I p rese ntarion of research work/Broup activity/ deveroping a generic toorboxfor problem solving,/ report based on participation in create a thon/- make-a tho;/ code a thon/ hack a-thon
, ondur led by rpputed org,rr /dlions/ any other.

1

Table 2r Distribution ofweightageforclt & SEE of R

Com

CIE Test - 1 40

f0
ClETest-3 40ctE

entation/mini
Quiz / assignment/group

Semester End Examination 100 50
Grand Total 100

COlPO Mapping

methods of
co64c.3

co64€2_' l

COURSE OUTCOMES:

ClETest-2

10

50
( Aver,age ofThree
crE{ao)+ AAr(101 )

SEE

'&



co/po o o o o o o o o o o o o o o o

co64c.1 3 2 1 2

tu64c.Z 3
2

co64c.3 3 2 1 1 2

co64c.4 3 2
2

co64c.5 3
2

Average 3 2 1 1 2
2

M,

2

t__

L-
I

!

I



50

03

50EE Marks
E Marks22EEE64

03

3:0:0
40

its
E

SEMESTER -f/I

couRsE: Technologies of Renewable Energy Sourcer---

and its solution, en€rev resources and availabllitv of renewab e energv
(r) To discuss causes of enersY scarc tY

(2) ro ex!,laii sun earthgeometric re ationshlp, Earth 5un Angles and their Relatlonships

(r) T6disclss about solar energv reac ace anC r.lar thermaL energYaPo[i

types of soLarcollectols, their confis uratlons andtheir aPP icatlons

tl) To Fiplain the romponents of a so lar ce I system, equiva ent circuit of a so ar ceL, its characteristicsnnd applcations

(j) ro discuse beneflts of hvdrogen energv, udion of hydrosen en€rgy, storage its advanlases anddis.dvant.ges

(6) r. dk.!ss wlnd turbines, wlnd resourc€s, site selecti

(7) To discuss geothermzlsyste ms, thelrclassification a nd geoth€rmal based electric power Scneration 19To dis'usswastc

recovery managementsvste ms, advantages and disadvantages
gasifiers, properues of producer gasbeneflts

r8) To discuss biomass comPosition, production, types of biornass

(9) To dlscusstlda eneGvresources ,energyavailablllty,powergenerauon'
(10)To explain motlon ln the sea wave, power associated with sea wave and energy avaiabiitv and the dev cesfor

ng Prccess (General lnstrudions)
ese are sarnple Str.tegies, which teache.s c'n use to acce.r:re the attainment ofth. various .nJiseoutcomes

1 Ledlrer m€thod (L) needs not to be onlv trad itional le.ture method, but alternative etfedive tea'hii8 mcthods corLld

duction: causesof EnergvScarcitv,solutlonto EnersY

sources and Clas5ificatlon, BenewabLe Energv WorldwirlF RFnpwable Enersv

nergy from Sunr 5un ea h Geom€trlc Relatlonshlp, Laver cf the sun' tarth

eachingthe tarth's Surface, Solar lherm al E nersY Applkatio ns'

alEnergy collectors: Types of Solar collectors, ConfiSurrtions of certain PractlcaL 5{]l ar ThermaL collectoE, Matcri.

1

b. adopted to attaln the outcomes

I Use ofVideo/Anlmation to explain functioning ofvarious concepts

3 E..ounSeco laboratlve(GroupLealning)Learningintheclass'

1a!kat€astthreeHOI{HigherorderThlnklns)questlonsinthecass'whlchpromotescrltlcalthlnking'
I ACopt Prob em Based Learning (PBL), which foslersstudent( AnalYucalskils' deveLopnesign thinklnE 5kils such 

's 
thc abllitv

to desl8n, eva uate, Beneraliue, and analvse infomation rathertha' sii''piv reca lit'

6 l.troduceTop .s n manltol.i tepresentations

7 show the different wavs to solve thc sam€ probtem wtth differenr .li.uits/logic ano encorragc the stude.ts to comc !p wlth

their own creativ€ ways to solve them.

8 DiscLrsr how every.oncept can be ipplled tothe real world and when that! possible' lt heps lmprove thestudents'

!-

*-

I

ctinS Energy Reso!r.cDeve opment, Lnergv

tuai abillty, Renewab e Energv ln lnCia'

5un Angle5 rndthcir ReLaliotuhlpa, sol.r IncreJr

I cations of5olarWater H€ating Svstem5, Activc SoLar Space CooLlnS, Solarak Heat ng, solar oryers, crop DrYlng, Sp'ce Coo ns'

olar Celh: Components olsoLar Cel svnem, tlements ofsi con solar cel, solar CeLl materlah' Practical solarcel!'I \'

ha.acter ttics ofSo ar ce s, Effki.ncy ofSolarCe s, Photovoltalc paneh Geries 
'and 

par! l€larravs)

spects of solar Colectors, concentrating coll€ctoE, Parabollc

glne, Solar colecto. Svstems into Building Seruices, Solar

Energy: Geotherma svstems, chsslficatio's, Geot

ase.l Electtic Powet Generatio., Associated Prob ems' environ

alth, Key ss!"s, Wa(e Becovery M an ag€ ment Scheme' Advant

Dish Stlrling Ensine SYstem, Working of Stirlng o. Braylon Hear

Water Heating Sy(ems, P.ssive 5olar water HeaunS Systems

hermaL Resource UilLization, Reso!rce ErpLo'atof , Geothennal

menta Eff.cts. Solld waste inrl Agricultural RefusF w'st' ls

ages and Disidvaitages of waste Rc.vc irrB, Sourcet and TYpcs

roBen E.ergy: Benefits ol Hydroge. Energy, Hydrogen

AdvantaCes and Dis2dvantages of Hvdrog€n Energv

Windmllls, Wlnd I!rblnes, Wind Resources, Wi nd Turbine Site Sele.tio.

Productlon Technologles, Hydtogen Etergv storag' Llse ol Hvdroeen

. Problems Asso.lated with Hvdrosen Energv

s

froo



Blomlss Energyr Biomase Production, Energy PlEntatlon, Blomass Gasification, TheorY ol Gaslfication, Gaslfier a.d Their

:lasslfications, Cherflstry of Reaction Process n, Casifcation, lpdraft, Du lii.it.nd Cross draft Gasiflers, F!dized Bed

Sasificatton, Use ofBionrass casifier, caslfierBlomass FeeciCharacteristlcs, Appllcatlons ofBiomass Gasifier, CooLlig and C eanlng

Blog.s Energy: lntroduction, Biogas and its Composition, Anaerobic Digestion, Boga5 Production, Benefitsof Biogas Faclors

affectlnBtha Selection ofa Pa..ic!lar Modelofa BloCas PLan! Bloeas Plant Feeds and theirCharacterlslics.

ICa Fnergy:lntroduction, Tid. Energy Resource, Tld.l Ene.sy Availability, Tidal Power Generation ir fdia,
Lead nE Countrv in TidaLPower P ant nstallation,EnersyAvail.blityinTldes,Tida
P.wer Bas i, Turbines forTldalPower, Advantases and Disadva.tages of Tld al Power, Proo ems Fa.ed in Exp oitlis Tidir Eierg/

se:'!uave Energy: lntroductirD- Lliiion in the sea waves, Pow€r Assoclated with Sea u/. r3s, W.ve Ener8y aval abi itv, Devi.cs for
Har.essligwave Energy, Advantages and Disadvantaces ofW.ve Power.

Oce.n Therma EferCyr lntrcduclion, Principles oJ Ocean Thermal EnergY convorsion (OIEC), Ocea. Therm! Enersv Conv.rslof
plants, Bask Rankine Cycle and its Workin& Ciosed Cyde, Open Cyde and Hybrid Cyc e, Carnot Cycle, app icat on of OTLC li
Add t on to Produce Electricity, Advantases,

Disadvantages and Ben€fits of OTEC.

couree outcome (Course Skill Set)
at the efd ofthe.ourse the student lvill be able to :

i. DiscLrss causes 9f energy scarcity and its solution, €nergy resources and avallabllity of r€nervabl€ e.ergy. out iie en€rs!

fromsun,enersyreachinethe Earthtsudace and 50 arthermalenersyapplications.
2. Discus types of solar c.lectors, their conflgurations, solzrce lsystem, its characteristics and thelr 2pp i.atlons.

3. Exp air seneration of energyfrom hydrogen, wind, geothermal system, so id waste and.gricu tLrre ref're. -

4. Discuss production ofenergyfrom bioma$, biogas.
5. 5!mmartetidal enersvresources,seawaveenersvandoceanthermal enersy.

scheme otEvaluation: t
Semester End Examination (SEE):

sEE question paperE to be set ror 100 marks and the mark scored wili be proportionately reduced to 50. There

wilt be two fu ll questions (with a maximum offour sub questions)from each module carrying 20 marks each. Students

are requiredto answer a ny ,ive lull questions choosingat least one full question from each module.
continuous lnternal Evaluation (Cl€):

Three Tests are to be conducted for 40 marks each. The average of tl)e three tests are taken ior conrDutat on ol tlt
finalmarks
CIE is executed by way of quizzes / Alternate Assessment Tools (AATS), and three tests

Some possible AATS: seminar/ assignments/term paper/ open ended €xperiments/ mini project5/ .or.e!: J:,':
paftialreproductionofresearchwork/oralpresentationofresearchwork/groupactivity/developing.ge.ei.l.r:.
for problem solving/ report based on Darticipation in create'a{hon/ makeathon/ code_a'thon .a.r.:-:
conducted by reputed organizations/ any other.

1. Nonconventionai EnerSy Resources, shobh Nath Slngh, Pearson, 1st Edition, 201s.

1. Nonconventiona En€rcy Reso!,rces, B.H. Khan, M.Graw H l,3rd Edltion.

2. Renewable Energy; Power for a sustalnable Future, Godfrey Boyle, Oxford, 3rd Edition, 2012

ll. Renewab e EnerSy sour.es: Their lmpan on globalwarming and Po ut on, Tasnet.n Abbasis.A. Abbrsi,

PH ,1st fdit on, 2011.

,b.
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SEMESTER -VI

COURSE: MAIOR PROJECT PHASE-I

uaLstudent rformance ir.rated based on fo COsl
lndivid

Table 1: DistribLrtion of weighta for CIE of Regu Totall,4arksMarks

100100

Review_2clE

in tioExaE dS5EE
GrandTotal

icalof rhehensmakeco1 theh
nderstandtoAblecoz n8rtsring padu plingkiiisnt (schenaSemeto roJAbl pPPIY lideadtin herkinituresndco3

Able to ana
thenstratedemndco4 andwritiethiinfocaltechninicateAbletoco5

ClE Marks

CoLrrse Code SEE Marks
0:0:4

L: T:H HountionmiExa2
CreditsNo.

No. of
Hours/RBT

levels

r n- c n a., r d.vdrded,., t h: i, "1'' l::i-:hi;;,i 
"::'l".i"TT1;1"';' 

ffi i::ff 1

rra ...re.t work phage _1 Report (coverlng

:; ":l . ",'" L"-,i;;;".c,).YT lt!': :: 1"T;f ;;ili5;.;:ll :;*[iril"11:
"ns,rer 

sessron in the ratio 50:25:25' The marl(

whom shallbethe eulJ€

abilitY/

1:

discipline:

1 nglephaseProj€lt mends ndhetitiesthd grouBase studealividuindedicnctproieItidiscipll iringdiscipl funded projectsthelikerddents.4thot 6h 5g ca bede rengthstthe projlindnt iscipdiffeentsudst
ofHeadroject thecrE ofn8consistirdedbeshksECIThesingl nt,Dth pa

ndDepth

tLEe
lnterdisr.iP!!'ary:

mates withbatcha ll theatbehals pglouEvaluationContin isifrnal guParticiPationth llege.gu theIIhark 1,phleprdedECIThe SuLite1proj ndndskillntationjecteth ),M odologyandObie€tivesidentiflcatio trtect repoth pawardedThe:25:25-50session
Programribrics ng

batchthell

Content
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SEMESTER -VI

COURSE: Power System Siint iation Lab ' :*--
Course Code 22EEEL66 CIE lvlarks 50

Hours/week {L:r: P) 0r0:2 SEE Mark 50

No.ofCredils 1 Examination Hours 03

To explain formulatlon of nerwork modeh, bus admittance matrix for solvlng load flow problems and bus

impedance matrixforthe use in shc* .:i.;;ir :iudiesin powei:;y i-,,,s.

To expia n iudi ;iow analysis using different rnethods and compare them

CLO3 solve;ssues ofeconomic load dispatch and unit commitment problems

CLO4 To explaln basicgenerator control loops, functions ofAulomatic generation control, speed governors and

mathematical models ofAutomatic Load Frequenq/ Control
cL05 To explain voltage and reactive pow€rcontrolin an interconneded power system

S.no Experiments

1 ABCD parameters: Formation forsymmetric n/f configuration. Verification of
AD-BC=1and determination of efficiency and regulation.

L3 /14 2 hours

2_ Determination of Powerangle diagrams, reluctance power, excitation, emf and
regulation forSalient and Non salient pole synchrcnous machines

L3 /14 2 hours

3. To obtain swing curve and to determine critical clearing time and regulation for a

slngle machine connected to infinite bus.

Formation ofY-Buswith and without mutualcoupling by (i)lnspection merl.^d
and (ii) S;ntsLriar transformation method.

L3 /14 2 hours

L3 /14 2 hours

5. L3 /14 2 hours

Formation ofZ bus usingZbus building algorithm (without mutualcoupling) L3 /14 2 hour!

1 L3 /L[ 2 r.-.]rs

8 Determination offault currenls and voltages in a single transmission line for SLGF

ANd DLG

L3 /14 2 hours

9 LFA using G-S, N-R and FDLF method, both PQand PV buses

10 Optimal Generator scheduling for Thermal power plants L3 /14 2 hours

L3 /14 2 hour,.

Course Outcomes: The students willbe able to:
co66.1 Calculate bus impedance and bus admittance matrices for powersystem

co66.2 Analyse load flow analysis using Gause-Seidal, Newton Raphson andfast decoupled method.

co66.3 Solve issues ofeconomic load dispatch and unit commitment problems

co66.4 Explain basic generator control loops, functions of Automatic genetation control, speed governors and
mathematical models ofAutomatic Load Frequency Control

co66.5 LJnderstand voltage and reactive powea controlin an interconnected powersystem

T:X-:330KS:
3. D P Kothari, I i Nagarath, Power System Engineering, Mc Graw Hil Education, Second Edltilon, 2008

4. William D. Stevenson Jr, E emenis of Power System Analysis, llcGraw Hill Education;4th edltion, 2011

REFERENCES:

4. l. Duncan Glover et al, Power Sysrem Ana y5ir and Design, Cengage, 4th Edit on, 2!!8
5. Hadi Sadat, Pow€r System Analysis l\rlc Gravr Hi I tducatlon, 1st Edilion, 2002

:M,

-

\

CLOl

LLO2

Determination of bus currents, bus power end line flow for a specified system
voltage (Bus)profije.

Formation ofJacobian for a system of4 buses in polar eo-ordinates (No PV buses)



Scheme of Examination:
Semester End Examination (SEE):

SEE Question paper is to be set for 1OO m
will be two full questions (with a maximum
carrying 20 marks each_ Students are requ

arks andthe marks scored will be proportionately reduced to 50. There
of foursubquestions)from each module
ired to answer any five tull questions choosing at least one full question

Continuous lnternal Evaluation (CtE):
rhr_'e Tests are to be conducted for 40 marks each. The average of the three tests dre taken tor compL:rtaron oi arE

CIE is executed by way of quizzes /Alternate fusessment Tools (AAT5), and three tests.
Some possible AATS: seminar/ assignments^erm paper/ open eodedexperiments/ mini-projects/
conceptvideos/ partiar reproduction of research work/ om r presentation of researih workT gro.,p activity/ deveroping
a generic toolbox for problem solving/ report based on partjcipation in create-athon/ mlke_a-thon/ code-a-thonl
hack-a-thon conducted by reputed organizations/ any other.

Table 2: Dhtriburion of for CIE & sEE of
Component TotalMarks
ClETest - X 40
CiETest-2 40
ClETest-3 40ctE

Quiz / assignment/8roup
disclrssion/presentation/mini 10

50
( Average ofThree CtE{40)+

AAr(x0) )

Semester End Examination 100 50
Grand Totat 100

co

colPolpso o o o o o o o G o o o o o o o

co66.1 2 2 3 3 3
c466.2 ) 2 3
co66.3 2 2 2

3 3
co66.4 2 2 2 3 ,3 3
c066.5 2 2 2 3 3 3

2 2 2 3 3 3

frr

Marks

2
3

3



SEMESTER - VI

Course: Embedded S stems Lab (AEC)

cLol Learn the architecture and features of 8 bit 8051 microcontroller

cLo2 Develop the embedded C ms for the given ap usins 8051 microcontrol ers.

UnderstalC 32 bit ARM controller

cLo4 Describe different blocks of Embedded System.

Know the current trends and applications of embedded systems in jndustry

aLo3

PART B: lnterfacing Programs

1.

COURSE OUTCOMES:

co67A.3

2 hours

etion of this stu dent will be able to

I

Course Code 22EEE67A

Hours/week(L:T: P) 1:0:0 SEE Marks

No. oI Credits Examination Hours 0x1

Experiments
RBT levels

PART A: Conductthe following experiments by writing C Program using Keil Micro vision simulator

1

2

3

Write an 8051C program to sendthe data toth€ l/O ports with some delay

Write an 8051 C program to Shifting the birs right or left.

Write an 8051C rogram to Iind the sum of first lcinteger numbers 2 hours
L3

Write an 8051C program to add an array of 16 bit numbers and store the 32-bit result
ln internalRA[.4

5 Write a! 8051C Drogram to find thesquare of a number 11to 10)

6
Write an 8051 C program to get a b},te of data from P0. lf it is less thar. r'10, send it lo
P1, otherwise send it to P2.

2 hours
L3

1
Write an 8051 C program to count the number of ones and zeros ra iwo consecutive

8 Write an 8051C program to display"Hello World" message

2 hours
L3

9
Write an 8051C program to convertthe hexadecimaldata oxcFh to decimaland display
the digits on ports P0, Pl and P2

10
L3

2.

lntefface DACto 8051 m icrocontrollers to generate dlfferent wave forms 1.5ine
wave 2, squarewave 3- Trlantsularwave
4. Ramp wave 5. Staircase wave

Stepper motor interfa ce to 805l microcontrollers

3

2 hours
L3

E levator interface to 8051 m icrocontrollers
2 hours

L3

co67a-1 Describe the architecture and features of 8-bit 8051 microcontroller
ca57A.2 Writethe embedded C programsforthe given applications using S05l microcontroller

Explain 32-bit ARM controllerand its features
ca67 4.4 Describe different blocks of Embedded System and conduct the experiments
co57A.5 lJnderstand the current trends in embedded industry and analyze different application and

doAain specific examples ofembedded systems through case studies.

Iextbooks:
2. The 8051 I\/licrocontroller and Embedded Systems Using Assembly and C, r.4,,t:imad Ali Mazadi, Pearsorl,

2 fd Edition,2008
3. Sh bu K V, " to Embedded Systems", First Edition, Tat. [4cGraw Hi]1 Educdtlon Prlvale Limitcd, 2009

cLo5

sl.
No,

Write ar 8051C program to togglethe bits of port P0, Plwiththe given delay

DC motor interface to 8051 microcontrollers

.:

CIE Marks 50

50

l.rCI-U



4. loseph Yiu,"The Definitiye Guide to the ARI\4 Cortex-t\43", Second Edition, Newnes, (Elsevier), 2008

Reference books:

3. Raj Karnal, "Embedded Systems - Archilecture, Programming and Design", edition, Mc Graw Hill,

2012

4. James K Peckol"Embedded Syste,ns-A contemporary Design Tool", edition,lohn Weily,2008

E-Books / Web References

1. https://onlinecourses.nptel.ac.in/no.20_.s15/course
MOOCs

I n'ro ,,nore' d, _/rou -/

M.

co/Po Mapping

co/Po
co57A.1 3 3 1 3 3 3 3 3 2

co67 4.2 3 3 1 3 3 3 3 3 2

co67a.3 3 1 3 3 3 3 2

f, 3 1, 3 3 3 3 2

co61a.a .J 1 3 3 3 3 3

3 3 I 3 3 3 3 3 2
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Course: 5imulation and control of Power E!eetronics Circuits

:im! ate a sing e ph.se SPWM inverter with 50v Dclnput with modulatlon mdicesof 0.5.0.6and0.8.connectaresistance

of 25 ohms atthe outprt of inverter. Use power Mosf€ts for inverter'

11

se outcomes (course 5kill Set)

obscrveth. performance fo r dlfferentva ue! of Passlve fiterins clements used lnthe conv€rter

:ie end oithe course the studenr" ll beabLeto:

. SimuLate.nv siven power e ectronic circult a'd evaluate its performance \rnder dlffer'nt rett con'lii 'n(3nn 
- so

psl /n\ .mathw;rks.com/solutions/electrification/power electronlcs simr'rlation htm

50cLE Marks22EEE67B
50SEE Marks0,0 1

c.onlerter and obterve the pedormance under vano!s test ca'ditlons

ase and three phase DC -AC converte15 and observe the pcrformance undervarlolstesi

io be ab t to 5imuiate u..ontrol ed, ha rcontrol ed and fulLv controiled AC Dc converters 
'nd 

observe rhe

50 ohmt.

(rsftrulateasinglephaselul wive diode bridse rectlf er' input 100v' s0liz ACsupplv Atlheout put resrstante'l

5EE

50 ohms

10001

SI.NO
sLrpply. At the out p!t,reslstanc. of

lal Simu ate i slfgle phase halfwave diode bridge rectlfier.lnplt 100V,50 Hz Ac

rlorm..ce under various test coiditions

io be ab elosimuLateaiY DC D

To be able to simul2te slnBle Ph

2

[b]Slmulat! d jinsle phasefulv controlledful waverectifier' lnput100V'50 Hz acs!ppv'Attheuut put'
ret nanceof50ohmt.

resistance of 50 ohms

lnputloov,50Hz.ACsr n.lv arrF'd+n!t,
{al s mu ate a nrs e Phase half controlled fui wave rectifier

oop operation. Theout put pow€rtovaryfiom 10 Wto20 W Ensutethatvot!geripp ' 
isllmltedto 1%

v by irnplementinga Plco.troLler tor dose.i
S mu ate a bu.k convete.wlth 20V DC inptt, and regulate the output at 10

3

closed loo p operatlon. The out p ut power to vary fro m 30W to 60 W Ensu re that voltageripple is limited to 1%

by lmp ementlng a Pl co.tro ler forslmrl.t. a boost converterwith 20 V DC input, and regulate theoutput2t -15 "

5 s mu ate a sirgLe phas€ ACvoltage contro Ler using a 00V,5oHz. AC s!pp y for an RLloadofl0oms rJrd 7

ut of 100V:nd a starcoifed.d ba a'nji
slmulatc. three ohase inverterwith 180 degreeconduction mode withDc nP

For C E

ke input DCvotaceofloo! a.Cthree pir:sci::'
5lm!late ! th.ee phase inverterwlth 120 degree modF

sl.!soidaL outout wlth THD of lest than 8 %
Lrerpr S. connect sLritable rC filter atthe output to

conne.ted balanced resistlve load of50 ohms each

!

i0 5lm!late a three phise SPwM inverterwith 50V DC du ation indl.et o10.s,0 6 and 0.8 connect a star

connected resisrances of 25 0lrms each at th€ outp ur ol the lnverter. Use power Mosfets forlnve.ter

Slmul;te a three phase,5l€vel, neutra poirt c amped (NPc) inverLer. nput Dc vo tage is 100V. Theinverler

L,t l\ .o.nected to a ba anced 3 phase resistlve load of40 ohms each'

out0ut voltascs for duty cy. es of0.4, 0.6.nd 0.8. tns!re that the oltplrtvo t;ge rlpp c ls erlhan 0.5 v.The oad
trarrformer rat o of I s:t. observe thewith input DCvoLtage of 30 v. Take5lnrulate a forward converter

i

. Thls provides desig . exarnp es:or pove.€ cclron css mu atio. uslng MATLAB

,ilL

-- SEMESTER - VI

resistlve oi40 ohms each. Use GBTforinverter.



Course Code 22EEE67C CIE lMarks 50each ing Hours/Week (L:T:P: S) SEE [4ark 50
dits 01 Exam Hours 03

Examinationtype (5EE) Practical

SEMESTER - VI
Course: E ergv Audit project

ourue objectivesi

To carryout Energy Audit for an jndustry business establishment, o rganization and its computation usinB
' Scilab Software and osing possible rem edial m easu res to reducethe energy consum

Students shall select real time project/audit with
the students and gujde white auditing.

the approval ofthe guid e. The followingshallbe considered by

F. rr

s..

I

ei

Along with prescribed hours of teach;ng -learfing process, provide oppoftunity to perform ihe
experlments/programmes attheirownt:me. a hpirown pace, ateftrilice a! pertheirconvenience and repeat
any number of Uryes to Lrnderstand the conc€pt,
Provide unhindererj accessto perform wheneverthe students wish.
Vary different parameters to study the behaviour of the circuit without the rjsk of damaging equipment /
device or injuring themselves.

t\,t

l:

:-

:-

t-\

:'-

(I).Building,and utilitr Data Analysis: The main purpose of this step is to evaluate the characteristics or ihe energy
svstems aid the patterns of energy use for the prernises consirlered. The premises characterisrics carr be coltectedfrom th€ archit€cturar/ mechanicar/erectricar drawings and/or tro,n consuttation/aiicrrssions with premises
operators. Th€ energyuse patterns can beobtainedfronr a compilation of utility bi s overa period.
(2) Walk,Through Survey: This step should identify potentiat energy savings meamres. ine resutts of tnis steparer:nport.nt srn.e the'/ deterrriine ifthe buirdingwarrants any funherenergy;diting work. some orthe tasks invorvedin thls step are ' rdentifv the customer's concerns and needs . CheJ the .rient operuting ana maintenanceprocedrres . Determiie the exisring operaring condirions of major energy use equipment lilhting,Hv,qC systems,.not.ri, et..) r Estlrnate rh," occupancy, equipm€nt, and tighting (energyuse <iensity and hours oi operalon;.

l:lr^,.::llT 
.:ri,,o,* .ner8y use:rhe marn pufpose ofthis step is t; devetop a ;ase.case ;oder that reprcse,rs

! re e\,snng €nergy u5e and operating condit ons forthe building. Thls nodelwi be used as. reterence to esimatc
the ef..r':, savings due to appropriatelyselected energy consetuatjon measures.
Evaluation of Energy-saving Measures: ln this step,
determined using both energysavings and economic ana

a list of co_st effective energy conservation measures is

lysls.
Based on the ability/abilities of the stude s and recommendations ot the nrentor, a single discipllne or a

ment can be assigned to an individualstudent orto a group havins or
multidisciplinary project underabilityenhance
more than 4 students

(i) Single discipline: Contrjbution to the Mini

Assessment Details (both CtE and SEE)
CrE procedure for prcjeri dl.,;;;ry enhanceorent cours€:
(i) single discipline: The crE marks shal be awarded by a.ommirtee constting oftheHead ofthe
concernedDepartment and two sen,orfaculty m€mbers ofthe Department, one of whom shat betheGuide rhe
CIE marks awarded for the project work, shallbe based on the evaluation of project repon, prol€ct
pr€sentation skilland quesrion and answ€r session in the ratio SOj25:2S.The maiks awarded for tre project
reoorrshdll be rhe sa.1e for dlt the Ddtch mdtes
lnterdisciplinary: continuoLrs rnternar Evaruaion sharl be group wise at the co ege rever wrth the partjcrpation of a
the guides ofthe college.
The CIE marks awarded for the project, sha be based on the evaluation of project repoft, project presentanon sk t
and question and answer session in the rario 50:25:25.The rnarks awarded for tle prolectreiort srart ne tnesame
for " 

'lhe bal, h ndle,
5EE fcr proi€ct:

-

proj€ct and the performance of each grou

.\

individ!all in the semesterend examination )condLrcted atthe de rtment.
p rnember shal be assessed

&



student/s belongto.
The sEE marks awarded for the project, sha!l be based on the evaluation of p.oject repoft, project presentation skilL

and questiu.. Jnd answer session in the ratio 50:25:25-The marks awarded for the prolect report shall be thesame for

allthe batch mates.

iii) lnterdisciplinary: Contribution to the Mini project and the pe

assessed individuallY in semester end examination (SEE) conducted

rformance of each group member sha I be

separately at the departnrents to which the

' AnaLyze the data collected for energy audit of a building or industry or organization
. Pedorm comparative analysis with and without energy audlt.

d iode d itha n5the tcv
bette nd bettekth

outcome5 {CaLrrse Skill
iheend of thecoursethestudentwilLbeableto:

,xht

saving



22EEE67D CIE Marks 50L:T:P 0:0:2:0 5EE Marks 50
01 03EE

h ch rnlng ng itv
at theirpro8ra their-.i thp per

h

h nts h
d p hdy th it without h k

nt/

lrl Along with
experiments/

SEMESTER - VI
Course: Project on Renewahle Energy SourqEs,

Students can setect appropriat€ projects w,th the approval; the guide. rhe projects beapptican be.onltdering any of the lol

e-
\

-
!

e-

q-

:-

-
\

:.-

!'--'\

!...-

Automatic solartracking system
Sola r based sma ll traffic controt sysrern. sota r mobite
charger.
Vertical aris wtnd n,rbine system. 50tar
powered smart irrigarion system.
P"newcbh - e.Cv oa(ed.on a durorrdtron s)\te-.Lomo.ri.
ir um nat on usinS !ol.r.
Solar grass cutter.sotdr
UP5,

o u6e outcomes (course skil set)
t the e.d ofthp.crrse the srudent wil be:bte tol
(l)Aiayse n asystemaric way, think betteL and periorm better

proj€ct underability enhancementcan be assicnedto an
Assessmentletaits(both CIE andSEE)
CIE procedure for project abitiry enhancem€nt course:

Based on the abiity/abitities of the strdent/s and reco,nm; dations ofthe mentor, a singie discipline o. a muitidts.iptjn,r!
indivldua nudentorto a group havtn gnot.nore than 4 studenrs.

(i) sinsre disciprine: rhe crE marks shar be awar.rp.r bv a commitree consisting ofthe He.d ofthc.oncerfed Departncnr a.d'do sai.'r ry n an bprs o,- e Daor-mp rt. ona o, w 01 .ldr barnaCude.np(ll n c''. e4d dad tor.t-ep,oierl wo.k. n..tbeb" edol.rpFvJrcl.o r o,o o,,I.4oo...pro"ir pr.\p r. o, ,! td,dq.. r'oiarddr!s.j p..io' rnrnp.d.io50:15?\.t'-1c.\\d*".drd,o...Forda,,6po 
hrr bar.6 oTA.o d. r.doa.h

fiil lnterdisdplinary: ao. t'n.oLr tr rF.,"'tv"rrlron\h_[np,,n n_/guidesofthe.o!.ee. 'nshallbegroupwiseatthecollegcleve with the parti.lpation oiallrhe
lhe CIE marks awarded for the prolect, sha, be bascd on rhe evd uation of prote.t reporr, proje.r prere.rarron sk I nnd

li)sinsle dis.ipthe: conribunon ro the Min .r,d,d;" y;;;,;;*;";:;;;;;;"#11,,i:?;::.il:j5::l;:Iil.""," e2.h sroup mernber 5h! bc as!.sed

{rr) lnterdisoptinaryr Co.rr buhon ro rhe Min, ...".",",.,'"."1i" ".".;;.,:;,: i:l:;::::,".:"1::"::,:l:::#;::i::; i : ""."" "" -" "
,!\r 1r'r ds..opd.o rr.o.oq, (ldr06bd.rd^,; ;"," i;;.,;";::;j-""il r;. . .,quenior ard answer sessiorr in the raUo 5Or25:25 Thmat€s. e.,rarl5awardedfortheprolcctrepo.tstra bcrhesJmeforai th.bai.a

prescribed

numra.l;iiimes
g

&



' SEMESTER - VI

Course: lndian Knowledge System

course Code 22rKsK69 PtE Marks 100

Hours/week (L: T: P) 1:0:0 EE Marks

No. of Credits 0 mination Hours 01

Course
o taclntrt" tt e stud"ntt*ith theconcepG oi lidlan lrad tloflal knowlcdge and to make them understand the

ftanceoi roots oJ knowled

'Reference Books:

1. ntroductlonto lndian (nowLedge System- concepts and appllcauons, B Mahadevan, v navak Biiat Bhat' Nagendra

Pavana R N,2022, PHLLearning Private Ltd,lsBN 978-93'9i8rd 210

2 lradltionalK.owLedSeSystcrn in l..lla, Amitlhi,2OO9, At antic Pub hhers and Distib!tors (F)l-td, sBr'l rl r)78

8126912230,

3 Know edgeTrad uonsand Pra.tlces.fhC!., Kapl Kapoor, Avadesh (umarSin8h,vol.1 200s, D(Pr ntwon'l{Pi

Ltd., rsBN 81-246 0334,

COURSE OUTCOMES:

letion ofthis course, student willbeableto:

sch em e of Examinationr

se mester End Eramination (sEE):

StE papersha be set for 50 que5tlons, ea.h ofthe 01mark. The pattcrn oithe q!eniof pap-".ls MCQ (m!lt pl' rhoi'e

o ! estions). The tlme allotted for SEE is 01hour.
continuous lnte.nal Evaluation (oql
rireeTe5ts areto becond!cted for 40 m2rks each. Average of Marks scored in al threetesrs is addcd io tesr comp.n.nr. clF

: €xecute.l byway ofq!i?res /aternate Assessment Tools (aArr, and thrce tens
-, p .al tvaluatlon pattern for reguiar couEes is shown !n Table 2

lar courses

ETen-1

E Test 2

lE Test-3

40

50
40

40

10

iE lsemesterEnd Exam nat on 50

100

i

.t

m.L! the students !nderet.id ihe tradltional knovr ayse itand appyitlotheird:y to day ife

Module 1(0s hours)

ntroduction to lndian Knowledse SYstems (lKS): Overview, Vedic Corpus, Philosophv, Character scop€ and

trad ltio na I knowledge vis a-vh in traditiona I knowled

Module 2 {0s hours)

raditional KnowleUge in Humanities and Sciences: Lingistica, Number and measurements Mathematics,

mist Ph Art, Astronomy, Astro cmfts and Trade ln lndia and E ineering and Tech

Module 3 (0s hours)

raditional Knowledge in Professionaldomain:Town planning and archltecture Construction, Health, weLncss

nd Psvchology lvledicine, Agriculture, Governance and public administration, United Nations Sustainable

lo als,

1 Prov dean overvieq ofthe
2

3 ize the relevance of Traditional

the sisnlficance of lndlan Knowledse systems in lhe co,iic fporaryworiij

Table 2: Distribution of for CIE &SEE of Res

ilrt

lso



ac/Po P05
col 3

3
co3 3
co4 3

3

J^



SEMESTER - VI

Cu{ase: Universal Human Values

Course code CIE Marks 50

Hours/Week (L: T: P) 1:0:0 SEE Marks 50

No. of Credits 0 Examination Hours 01

c Lo1
LKI L5sciat e heT h th stu d ppreip

5 hurationwh h hedd ha

cLo2

in a naturalmovement towards value_based livl

nts ta.:ds ndifedH listi ngirtT cifa it thate
realndi th Hersta itved ct ngs basdell towards eritypp

dHUthm5 brsh Iisticsuch pethe st

ica hof hetaerst ndiHolistic unds ch ngsilau bt icatioT h p pighl ight
raction Natuithrich ntInd mutuahavioubehtfifu irustfu andt

cLo4

cLo3

rovide a much-needed orientation in in valueeducation tothe ung enqurrl minds.Top

1 houu)(03

IdE Rlghr
CoEdEd selflng

Hfit B
HH

Content

narmo.y ln the Human Beiis : Understanding guman belng as the co existen'e 'f thc :" ^_r the Bocv' Disting!ith rril

beuee; the Nc!.js of the setf and the Body, The Body as an rnstrument of the setf, understandtnE Harmonv rn rtr. n'li.

ofthe seLfwith the Bod

Module 2 (03 hours)

Module 3 (03 hou'r)
e iamlly-thc Basic Unit of H!ma.lnter.ctlon,'Trutt th'r F'!ftl!i' r:l

EvaLuition, Othlf FeelinCS, lunlce in HLrman to Hrm;n llelallorr+ i,

Modulea (03 hours)

ng Harmony in the Nature, lnterconnectedness, self'regu atio' J: i 'r :

Beallzing Existence as Co existence at All Levels, Thc lo isti' P'(r!l ' '_

Narmony ln the Farn ly and society : Harmonv in th

Vare ii Beationshlo. 'Respect' - as the RiSht

vkion forthe univelsal Human ord€r

Harmony in the Nature/Exlstence: Understandi

F!lfl ment .mong the Four Orders of Nature,

lmp lcatlons ofthe Holistlc understandlnE-a Look at ProfessionalEthksrNaturalacceptanceof Human vi rF' Dt' r _''

of (Eth cal) H!man Conduct, A Easis for Hum.nistlc tJucation, Humanistic constitltlon and Un! La F 'a

competeiceinprofestonaIEthlcsHolisticTechnologies,Pro.iu.iinniystems..dManaSer!.!!ModekTvpicrlc35F'i':

MeJule s (03 hours)

es forTransition towards Value-based Life and Prcfession

1. The Textbook A toundation Course in Hurnan ValLres and ProfessionalEthics, R R Gaur' R Asthana' G P Bagari;' 2rrd

Revised Edition. Excel Books, New Delhi, 2019. ISBN 9la'93 A1B4- 41 1

.' The Teachea\ Manual for a Foundation Course in H!man Values and Professional EthLcs' R R G'ur' R AsthdnJ' 
'

COURSE OUTCOMES:

Upon completion oI this course, studentwould:

co1 Become more responsib e in life, and in hand ing problems with sustalnab c so utions, whic keepirg

and h!man nature n rnlnd

Have better critlcaL ablco2

co3
hh

co4
App y what they have learnt 1o thelr own seLf in dlffPrenr in realllfe, at ieasta beglnninBwo'r C

be made in this direction

scheme ofExamination:

semester End Examination (sEE)

M,

L__

22UHV69

VALUES

and
happiness

(Hollsri.

Basic



ff:i"f::i:ili:i;::1:%ffi;trotr' e"h oj the 0l rnark rhe pattern orthe question p.per js Mce (nru,,,pre choi.e quesrionr
Cu,,ti'rrous tntemal Ev. tuation (ctEJ:
rhree Tesrs are to be condlcted for 4o m.rrs ea.h lverase of Marks scored in ar three tests is addedto test componeit. c Eis
i. ]:--'id 9y 

*1, 
"t o -,"' / A.rFrndre A.\es(1enr roo (,aa'\)..nd r.pa t..,pdrr- - Ior r"s .tar co. r.e..s (tow ,- tdb.e 2

Table 2: Distribution of for CIE & SEE of

: Medium-2rHish-3

,ff,L

50

50

100

PO6col
3co2
3co3

co4
3

3

40

40
40

ctE

105EE
50
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SEMESTER VII

Course: Power System lV

ctives: At the end ofthe should be able to:

cLol

50
CIE Marks

codesub 50
SEE Marks3;0:2k 03Examination Hours4

ndd flowsolvi loitta
T Ia

diesrcuit stLlrthothmatrixda

Iain load {low anaTo
thd pmethifferentdcLo2

lebnt pronith nddd ismic lolveSo issucLo3 ded goveic pof geflo ps,basiT genexPla
ControdLode lsthcLo4

ain voltagecLo5

No. of Hrs/ RBT

08 Hours/
L3

1rk logyDUo poLE
lo ptheoEle phgraitib dic e{ind

d ittaddkitriM trices.
ethodMio Ybu nspectionTSingu thbeti pir cwithuildib lgorithSte ngpbyBus by pZ

Ci !tShorthh 7 bus Algoritadditioninkdad itioby

Content

08 Hours/
t4

MODUTE ll- Load Flow Studies

Cla5sificationofbuses,Powerflowequation,operii|nBtonstlarnts,DataforLoadfIow,GaUss
s"io.i,,"r-r,..,","oo.ruewtonFdph'onmetnodderi\ariolr,roolJrlormr'rs:o"'oupr'dl 

'd

i"*."ir,"0, n"*.nru. of LFs methods' Compsrison oiLoad Flow Methods

08 Hours/
t3

EconomLE ll OperationODU
dlodu li ingh egngEco ged

its ingnd.l glectin died ng genecmiEcon gen
trDchE listpdCo intsctiU it

nd ).AlgorithmDrd pph

8 Hour!/
r"3

ControlGmali.TEODU
latorsexcitatio regud vohageloadSchematic diagrarn

odelMrnirbineTu nggovengle(siLoadge
Co diagraload mpleteGemod l,Turbinegovernrng

rolContsta lysis,Steisolatedload
dControlusrtio tegralp

8 hours
L3(i i)

Pndcontrol VoltageMODULE
ItageRelationd bG sh{i lnjds

TSe pnl
Seried

ndh ngingin dCongl c IIItashtraH
40 HoursTotalHours

22EEL77

Credits

Studies.

limils

solution byunitCommitment:
(FIow

lntroduction,
speed

block

ffi"



S.no Experiments

3
To obtain swing curve and to determine critical clearing time and regulation for a sing e machine connected
to infinite bLrs.

4.
Formation of Y-Bus with and without mutual coupling by (i) lnspection method and (ii) StnsLrar
transformation method.

Determination of bus currents, bus powerar.l lineflowfora specified syst"r4 voltage (Bus)profilc

6 Formation of Z-bus using Z bus building algorithm (without mutual coupling)

7 Formation of Jacobian for a system of4 buses in polar co-ordinates (No PV buses)

8

9 tFA using G-S, N-R and FDLF method, both PQand PV brrses

Optima I Ge nerator scheduling forThermal power plantsLO

ABCD par.lxeters: Formatlon for ,, lrrr.ti c n/T configuration. Verification of AD-8C=1and d€term narror
and regulation

Deterrnination of Power angl€ dlagrams, reiuctance power, excitation, emf and regularion fo. Salient and
Non salient le nchronous machines

Determination of fault currents and voltages in a single transmission line for SLGF and DLG

Course Outcomes: The stud€nts will be able to

-_J

=l
.-J

"r

co71.4
Explain basic generator control loops, functions ofAutomatic generation control, speed governors and
mathematlcalmodels of Automatic toad Fre Control

co71.s I tJnderstand voltage and reactive power controlin an lnterconnected powersystem

TEXIBooKs:

RT NCES:

C-r

*-

c--

:-

t\

1. D P Kothari, ll Nagarath, Powcr System Engineerlng, Mc Graw Hill Education, Second Edttiion, 2008

2. William D. Stevenson lr, Elements of Power System Analysis, McGraw Hill Educationj4th edition, 20t7

1. l. Duncan Glover et al, Power System Anaiysis and Design, Cengagc, 4th Edition, 2008

2. HadiSadat, Power System Analysis Mc Graw Hill Educatiol, lst Edition, 2002

WEBTINKS:

1. https://onlinecourses.nptel.ac.in/noc22 ee17

2 t-

l. l,lips://nptel....in/courses/108105067

4. httos://ocw.mit.edLr/courses/6-061 introduction-to-electric-Dower-svstems-sorinE-2011/

catt.\
co7L,2 Analyse load flow analysis using Gause-Seidal, Newton Raphson and fast decoupled method

co71.3 Solve issues ofeconomic load dispatch and unit commitment problems.

5 14

\

Continuous lnternal Evaluation (CIt):
Three T€sts are to be cond!cled for40 m:rkE each. The average ofthe threc tcsts .re taken for compLrt.tion of C E

on a sc. e of 30, thc Cl[ wou d also include laboratory evallat]on for 20 marks. Ihc laboratory nrarks of 20 would

comprise of 10 marks for regular laboratory ass€ssment to include lab re.ord and observation. 10 marks wou d bc

exclu5ivc for laboratory internal assessment test to be conducled it ih. end of the semrster.
Typic.l Eva uatlon pattcrn for integrated courses s shown in the Tablc bclow

1

2.

5.

Scheme of Evaluation: (lntegrated coursesJ

5emester End Examination (SEE):

5EE Qu€stion paper is to be set for 100 marks and the marks scored will be proportionately reduced to 50. Therc
wl I be two fullquestions (with a maximum offour sLrb questlons)from each rnoduTe cafiying 20 marks crch. Students
are required to answer any five full questions choosing at least one full question from each module.

The laborotoN dssessmentwould be resticted to onlv the CIE evaluotion.

Calculate bus impedan€e and brus admittance matricesfor power systern,



1.

2. Table:Distribution of weiChtage Ior CIE & SEE of lntegrated courses

Component Marks TotalMarks

clE

CIE Test 1 30

50
CIE Tcsr-2 30

clE Test-3 30

zo

SEE x00 50

Grand Total 100

COlPOlP50 Mapping

co/Po o o o o o o o o o o o o o o

co71.1 3 2 2 1 3 1 2 2 2 2 1, 3

co71.2 3 2 2 1 3 7 2 2 3

3 2'l 2co71.3
col7.4

1 I 2 2 2 1 3 1

I 3 1 2 2 1 2 I
co71.5 3 1 1 2 2 2 3 1

Average 3 2 2 1 3 1 2 2 2 2 3 1

#-

?

."t

semester End Examination

o

2

I.



SEMESTER VII

Course: Electr!c Vehicles

22EEE72 CIE Marks 50

Hours/Week (l-: T: P) 3:0:2 SEE Marks 50

No. of Credits 4 Examination Hours 03

Prerequisites: Power Electronics/ Electric Machlnes

course Objectives:

Module 2: Basics of EvTechnolosY

Ecorornlc and envlronment impact of electrica I vehicle. Baslcs ofthe EV, HEV confgurations Series

hybrld, parallel hybrid, serles parallel hybrld, complex hybrld svstems. Power Flow control in HE\/

ronfigurauons. Basics of Plu ln d Electiic V€hicle E

Module 3: Eledric ProPul'i.n
ntrod!-lan to electric components used in hybrid and electricvehicles, Conflguration and control

of DC N4oror drives, Configuration and control of lnduction Motor drlves, conflguration ,nd control

o: Permanent Magnet Motor drives, Configuration ard control of Swltch Beluctance Motor d rlve5,

8 hou6

8 hours

L3

8 hours
L3

i\.
c--
+
a\

>

:\

Understand \leh!.h Fundam3ntalsclol
Explain el electric and brid elcctric vehicle, th.irarchitecture and tech,,uloiu in

croS ulsion unit and its controlfor a ication to electric vehiclesUnderstand electric

cLo4
Discuss diffeaent energy storage technologies and their contro l, used for hybrid electric vehic es and

ffanagement

cLoS Demonstrate diff erent co rations of e lectric veh icle cha

RBT lev€lsContent

8 hours

L3

Module 1: Vehicle Fundamentals ..-

Vehicle Basics, Roadway Fundamefltals, Law5 of motion, vehicle kinetics, Dynamics of Vchicle

inC onent Slzing.Motion

8 hours

L3

Module 4: EnergYstorage in EVs

Bitterles ard thelr types, Fuel Celh and their tvpes, basi.s of FLrel cell vehicles (FCEVs,) ultra

Capacitors afd Ultra high sp€ed Flywheek, their features and design. Hvbridizatlon of Encrgr

Sources. 8attery ManagementSystems_b lock diagram and functions

Module sr EV ch arginB T€chnologies

EV Charging TechnoLogies: C assification of different charging technologv.for EV chargins jiati' r,

lnkoduclon to Grld to-vehicle, Vehlcle to Grid (v2G) or vehicle to Euildirss (v2B) or vehl'le to

Home (V2 H ) operations, bi'directionalEV charging svstems, €nergv management str3teBies used in

i,,:,li and e ectri.,/eh,cle, Wireless powertrans{er (WPT)technique for EV charSlfs. lSo standards

for EV charging

No. of Hourt
RBT lev€lsSl. No Experiments

2 hours (13)
1 Modelilng and Simulation of an Electric vehicle using MATLAS/S1muljnk

simulate a Battery PackModelforan Electric Vehicle

3 Simulation of Buck BoostConverters using N4ATIAB

2 hours (13 )
Simulatlon of AC/DC three phase PWM conve.rers, to urderstand thc concept

chargingfrom rid

5 observe the performance of varlous sensors used 1n Electric Vehicles

2 hours (t3)6 To plotthe Speed torque characteristics of a BLDC motor

2 hour! (13 )Study the Performance of Electric Vehicle Powered with Solarand Lilon Eattery1

2 hours (13 )To pl rci d id d ith io batth di ch chth crgi
2 hours (t3)

2 hours (Ll )10

study of Running, reversing and braking in BLDC Hub motor

To observe the chalging of Battery using Regenerative Braking

2 itu,,, (i3 )

course Code

functions of battery

2 2 hours {13 )

2 hours (13)

I

s



understand Vehicle FundamentaLsc412.7
hybrl hybri ialedd lucrchite ocvUlrdca-/2.2

co12.3 €lectricunit Its pplicatiohDeve
h iclinla the nergy geExp

olosichEV rgingrldU d the configuc412.5

course Outcomes: The students will be abte to

ca7z.4

KS

r. t,lehrdad Eh5ani, Yimi Gao, Sebastian E. Gay, Ali Emadi, Modern Electric, Hybrid E

Fundam€ntals, Th.ory and Design, CRa i,ess, 2004

2. lqbal Husseln, Electric and Hybrid Vehiclesi Dasign Fundamentals, Third Edition' CRC Press 2071

REF cEs:

t lamcs Larmlnie, John Lowry, Electric Vehicl€ Technologv Explained' WileY ' 2003

2 Chr]S Mi, M, Abul Masrur, David wenzhong Gao, HYbrid Electric Vehiclcs: Princip]e5 and App]jcations \^/ith

Pr.ctic. Perspectives, lohn WileY & Sons Ltd' , 2011

\i,EBLINXS:

1. |arrr//n 106170

2. cw.m 6-6 1

3. Table: D:stribution of for CIE & SEE of lntegrated courses

lectric ai,i ii,. I Cell Veirlcle5. ' 
-

,i.r:m€ of Evaluation: (lntegrated courses)

s.Tester End Examination (sEE):

S:a Qlrestion paper is to be set for 100 marks and the marks s€ored will be proportionatety reduced to 50 There

.. 5.ir'ofullquestions(withamaximumoffoursubquestions)frome'rhmodulecarrying20markseach Snrdent!

:':reqLrredtoansweranyfiv€fullquestionschoosingatleastonefullquestionfromeachmoduie

The tobon,:oru assessment would be rcsticted to onlv the CIE evoludtion'

Continuous lnternal Evaluation (ClE):

Three Tests are to be conducted for 40 m:rk, e]ch. The averige of th. three tests are taken for compt ratlon ol c L

on a scale of 30, the clE would also include labolatorY evaluation for 20 marks. The laboratorY m'rk5 of 20 \t'ould

compr]seofl0rnarkgforregularlaboratoryassessmenttoinclUdelabrecordandobservat]on'10r.".rks!,rolll..]!r."
exclusive for laboratory internal assessm.nt test to be conducted at the end of the semen€r'

ryplcal Evaluation patlern for integrated courscs is shown irr tlle Table below

TotalMarksCom
30clETest 1

JO

30ClETest-3
50

20

ctE

50100Semener End ExaminationSEE
100Grand Total

CO/PolP5O Mapping

ooo

2l 312 2co72.1 3

22l1 313 2co12.2
1 23113 2 2col2.3

7I2 13 312 1l 2co12.4
1123 3112co12.5

i)-

=

\

\
*!

\

CIE Test-2

o

3

3

l
3

3



SEMESTER VII

Course: Digital Signal Process!

Prerequisites: Mathematics for EEE stream

Module 2: Fast-Fourler-Transrorm (FFTI algorithms

Direct (amputation of DF[, need for efficient computatlon ofthe DFT (FFT algorithms). Radix-
2 FFT.lgorithm for the computation of DFT and IDFI-decimation-in-time and Decimation
frequency algorithms.

Module4: Design of Finite lmpulse Response (FlR) Flliers
lntroduclion to FIR lilters, design of FIR filters using . Rectangular, Hamming, Hanning ind
(aiser window techniques. FIR filter design using frequency samplingTechnique.

8/ L3

8/t3

COURSEOUTCOMES:

Upon completion oI this course, student willbe able to:
co73.1 Compute Discrete Fourler Transform of a sequence and the convolution of two sequel]ces.

co73.2 Compute Dlscrete FoLrrier Transform of a sequence by using fasr methods

c073.3
Design Butterworth and Chebyshev IIR digltalfilters using inrpuhe varian.c and billncar
transformation methods.

co73.4 Design FIR filters using windowtechniques and frequency sampling methods

c073.5 lmplement ilR and FIR filter using diffe.ent forms

#'

Course Code 22EEE73 CIE Marks 50

SEE Mar1(5 50Hours/Week (L: I: P) 3t2t0
4 03No. of Credit5

clol lExpla in basic sign a ls, th eir ( la ssification, basic o pe rations on signa ls, a n d the p roperties of the syste ms.

Erplain compui"i'on of convolutron oi srenals rn continuous and discrete time domain and the prop€rti€s

bf rmpuke response representa on.
cLo2

lcompute 
discrete Fourier Tr.nsform of a seq!ence by direct method, Llnear tr.nsformatiof Method .nd

lusine Fast Fourier Tr.nsformation Alqorithms
cLo3

H
esign llR allpole analog filters and transfor.. thern into digitalfiLter using lmpuise lnv;ri;nt .nd Biline.r
ransformation Techniques.

cLo4

CLOs lDesign tlR fihers using Window Method and Frequencl Sampling Method

No. ol Hours/RBT
levels

Module t Discrete FourierT.ansforms (DFI)
lntroduction to DFI, Properties of DFI multiplication of two DFTS- the circular convolutlon,
additionalDFT properties, use of DFI in linearfilterin& overlap-saveand overlap-add method

8l t3

Module 3: Design of lfifinite lmpulse Response (llR) Filters
Characteristics of commonly used analog llR filters- Eutterworth and ChebyshevType lfilter,

og to analog frequency transformations. Design of Digital llR filters fr,rm analog filters
(Butterworth and Chebyshev) - lmpulse invariance method Mapping oI transfer fu.ctlons
Bilinear transformation method.

ModsleS: Digital Filter Realilation and Applications of DSP

lmplementation of discrete-time systems: Structurcsfor llR Systems -directform land
directform ll, cascad€ and parallel structures. Structuresfor FIR systems-d irect form,
cascade and linear Phase Form.
Applicarions ofDSP: Voice Processing, lmage processing

8/ L3

content

8/ L3



TEXTBOOKS:.:r. 
o,**t ,'*nut ,rocessing: Principles, Algorithms and Applications' Jhon G Proakis' Dimltris K Manol'kis'

Printice Hall, 4rh Edition.

2. Digltal sign a l P rocessing byS salivahanan' 4" Edrtlon' 2019'

, o,!i,, i t""i t'".".tin;, A .3ror Kanl, rata I!4cGrau''Hill' 2"d Edition' 2017

RETERENCE BOOKS:

ffinnt er-ocessing, Anan'i riu""ar, Prentice HaLI lndia Le;rning Private timitcd' 2 to tLon/ 2u1r'

, , , i", i,t""f t-**in!: Acomputer Based lpproach wlth DSP LaboratorY Using MATLAB' Saniit K Mltra'

McGraw-Hi11,2001

h

Table 2: Distribution of we for CIE & SEE ot

Scheme of Evaluatior-1:

S€iir3t:i ind Exr;lnation (SEE):

sEE Question paper is to be set for 100 marks and the marks:ccied will be proportionatelY reduced to 50' fherc

.. De r,ro furr questions iwith a r.aximum ott;ursLrbquestions)from each modulecarrying20 markseach Stucents

. _. -,q, ,"0 to uns"r"r any five fl,llquestions choosrng at least one full question Jrom each module

a.ntlnuous lnternal Evaluation (ClE):

--.:. Telts are to be conducted fo.40 m:rks each. The average of the three tcsts are taken for computation of clE

a,Esexecutedbywayofquizzes/AlternateAssessmentTools{AATS)'andthreetests'
some possible AAT': sen ina./ ursignrrentr/ternl p"p"rl op"n 

"naea "'periments/ 
minrproiects/ concept videos/

o""ol"ot"ar"a""t*searchwork/oralpresentationofrescarchwork/groupactivitv/developingagenerictooibo)'
for probiem solving/ report lasea on parriclpation in creale a-thon/ make a-thonl code a thon/ h'ck r tiroi!

.ond!cted by reputed organizatlons/ any 
'1her'

1.

z.
MOoCs

1.

z.

Total MarksMarksCom
40'clETest-1
40

40clE Test - 3

50

ctE(40)+ aAr(10) )

Quiz/ assisnment/srouP
clE

50100Semester End ExaminationSEE
100

Grand Total

COlPOlPSO MaPPing

oo ooo ooo oooo ocolPol?so
Z12223co73.1

1)23 2co71.2
)

223

73col1.4
?113 2co73.5

113 )AveraS€

E-Books / Web R€fuiences

hlerl!p!9.1,4.1!&e!r!r5A
huorT/onlinecourses.nptel.ac.in/noc21 ee20lpreview

!

CiE Test - 2

10

o

co73.3
?



SEMESTER VII
Course: Machine Learning (Professional Elective)

Cours€ Code 22EEE74A 50
Hours/week (L: T: P) SEE Marks
No. of Credits 3 Examination Hours

Course L€alning C:j:.li! 
"-s:

Define machine learn roblems relevanttomachine learning.
Differentiate supervised, unsu rvised and reinforcement learning.

lnstance based and reinforcement learni techn roblems a r in machine learni

a] Haut5/
L3

Modute 2: Decisionlree Leaming and Kernel Machines
Decision Trce learning: Decision tree representation, Problemsfordecision tree learning, Decision

learning algorithm, Hypothesis space search, lnductive bias in decision tree learning, tssues in

Choosing C, A probabrlistic inte retation ofSVMs

08 Hours/
L3decislon tree learnlng.

Kernel Machines: Support vector machines - sVMs for regression, SVM5 for ctassification,

Bayes theorem and concept learning, Maximum likelihood and teast-squared error hypothesis,
Maximum Iikelihood hypotheses for predicting probabilities, Minimum Description Length
principle, Bayes optimalclassifier, Gibbs algorithm, Naive Bayes classifier, An Example- Learning to

09 Hours/
L3

Module 3: Artificial Neural Networks
Neural n€twork representations, Appropriate probl€ms for neural network learning, perceptron,s,

lvlultilayer networks and Backpropagation algorithm, Convergen.e anci locat min[ra,
Representational power of feedforward networks/ Hypothesis space search and inductive bras,
Hidden layer r€presentations, GeneralDation, Ovcrfittins. Stopping criterion, An Exampte - F.ce
Re( ogrrl'on
Module 4: Bayesian Learning

text; Bayesian belief networ IM AlCorithm

COURSE OUTCOME5

letion ofthis course, student willbe able to:

Apply machine learn:iig algorithms to r.iv€ :ocietal problems such i5 f.ce recognition, rexr

08 Hours/
L3

08 hours/
L3

>-

cLol
cto2
cto3 neural networks, Bayes classifier and k nearest nei hbor, for problems appear in machine learnin
cLo4 ian learningtechniques for r in machine learning.BA

cLo5

Content No. of Hours/
RBT levels

Module 1: Con.ept Learning and General-to-Specific Orderlng -
Well-posed learning problems, designing a learning system, perspectives €nd issues in machine
learnin& Concept learningtask, Concept learning as search, FIND-t Version spacesznd candidate
elimination algorithm, lnductive bias.

Module5: lnstance Based Learning and Reinforcement Learning
lnstance Based learning: k-Nearest Neighbor learning, Locally weighted .egression, Radial basis
functions, Gse-based reasoning.
Reinforcement Learning: The learning tasl! Q-learning, Nondeterministic rewards and actions,

rammrngfrom examples, R€lationshiora, difference learning, Generaliz

co74a-1 Understand the concept iearning algorithms to auromatically infer: generat descrlption for a

slven learninq problem.

co74A.Z
Analyze the underlying mathematical models within machine learning algorithms ind learninS
tasks.

co74A.3 Apply suitable machine learning algorlthms for various types of iearning tasks

co74a.4 Des gn efficlent neural architectures to model patterns for a given learning prob em

co74A.5

CIE Marks
3:0:0 50

03

s



Textbooks:
1. Tom M. Mitchell, IMachine Learnlng, McGraw Hil, 2013.

2. Kevin P. lMurphy, lMachine Learning: A Probabilstlc Perspective, IMIT Press, 2012.

Reference books:

L. Ethem Alpaydin, lntroduction to Machine Learning, MtT Press,4th Edition, 2020.

:. Shai Shaev Shwartz, Shai Bef David, Undersranding Machine Learning: From Theory to Algorithm5,
Cambridge univorsity Press, 2014.

E-Books / Web
httor//3,i;,.m.sov d1 noc19 css2loreview

https://www-udemv.com/cours€/machinelearnina/

Scheme of Evaluation:
semester End Examination (5EE):

5EE Question paper is to be set for 100 marks and the marks scored will be proportionatety reduc€d to 50. Itr.r1r
wlll be two full questlons (with a maximum of four sub questions) from each moduie carrying 20 marks cach. Studefls
are requir€d to answ€{ any five full questions choosing at leasr one full question from each modute.
lontnucus rnrernal Evaluation (ClE):

Three Tesrs are to be conducted for 40 marks each. The aver&e cf the thr€e terts arc t.ken for compltation ol a F

Clt i. e\p, urpd br wdy o[ qurzTes / AlterndtF A\-essment Toot\ (AA I .), d1d lt rpe t;5r .

Some possible AATsi seminar/ asslgnmentslterm paper/ open ended €xperiments/ mini projects/ concept virle!s/
p:rlialreproductionofresearchwork/oralpresentationofresearchwork/groupactivity/developingagenertctot,!ho\
for probl€m solving/ report based on pani(ipation rn cr..te rrhon/ m.ke;rhon/ code-a-thon/ hackirlh.r
conducted by reputed organizations/ any other.

Table 2: Distribution of for CIE & SEE of
Componeni TotalMarks

CIE Test - 1 40

40

40
crE

Quiz / assignment/group
discllssio,r?resentation/mini projects 10

50

cr E(40)+ aaT{10) )

SEE Semester Erld Examination 50

Grand Iotal 100

Co/POlPSO Mapping

co/Po o o o o o o o o o o o

co74A.1 3 2 1

co14a.2 2 3

co74A.3 2 3 2 2

co74A.4 3 3 3 1 2

co74A.5 2 3 2 1 )
3 2 )

I

clE Test - 2

Cl€ Test - 3

100

o o

1

3



SEMESTER VII

Course: Robotics &rAutomation (Professional Elective)
Course Cod€ 22EE748 CIE Marks 50

Hours/we€k (L: T: P) SEE Ma.ks 50

No. of Credits 3 Examination Hours 03

Prerequisites: Programming in a highlevel language,Sensorand Transducers

Course Ob

robots and ii< ppr!oh€rals for satisfactory operation
fo introduce the con.ept, of Robotic systern, its compl, rents and instrumentatior and cortrol related

To provide knowledge ofthe sin la issues associated with the operation ofrobotic

08 Hours/

L3

081'lours/

L3

Module 2: lndustrial Robotics

obot c conflguration, robot anatomy and related attributes, robot controlsystems, end effectors,

!--

L-

nsors in robotics, ind!strial robot applications, robot accuracy and repeatabilitY, differeri types

frobotics, various generations ofrobots, degrees of freedom - Asimov's laws of robotics dynamic

abilization of robots

Module 3: Spatial descriptions and transformations
ositlons, orientations, andframes. Mappings: Changing descriptions fro m frame lo fra me

perators: translations, rotations and transformations, transformation arithmqlictr€nsform
quatio ns, transformation of free vectors comPUtational co nsiderations, ma;ipulator Kinematics,

nkdes , Iink-connection description actuator oint ace and Canesian spa€e

_ Module 4: Robot Programming
ntroduction, levels of robot programming, requirements ofrobot programming language, 8 Hours/

L3problems pertainingto robot programming languages, offline progra m ming systems, centralissues

n OtP systems, automating subtasks in OtP systems,simple programs on aobot applications

n completion ofthis course student willbe able to

lllustrate the various kinematics and inverse kinematics of robots.

Explain the controlof robots forsome spcclfic applications

S-L

ctol

cLo2

cLo3 skills in erforming spatia I transformation s associated with rigid body motions.

cLo4
To Control robots for industrial and non-industrial applications

content

Module 1: Robot basics and Elements

ROBOT BASICS: Robot Basic concepts, Need, Law, History, Anatomy, specifications. Robot

€onfigLrrations cartesian, cylinder, polar and articulate. Robot wrist mechanism, Precision and

ROBOT ELEMENTS: End effectors Classification, Types of Mechanical actLration, Gripper design,

EobotdrivesystemTypes,PositionandvelocityfeedbackdevicesRobotjointsandlinks_Types,
h,4otion interpolation

8 hours
Module 5: Robot APPlications

RoBoT APPtICATIoNS lndustrialapplications of robots, Medical, Household, Entertainment, space,

Underwater, Defense, Disaster management. Applications, Micro and Nanorobots, Future

co748.1

List and explain the basicelements of in dustria I robots-co749.2

co74B.4

co74B.s

U

COURSEOUTCOME5:

lnterpretthe various parts of roboG and fields of robotics.

3:0:0

cLo5

No. of Hours/

RBT levels

08llours/l

t3

co74B.3

Explain the levels of robotic programming



Textbooks:
f.Vit"ttp.Croou"r,MitchellWeiss,RogerNNag€,NlcholasGOdrey"'lndustriaLRoboticsTechnology'

ProBIdmm n8.1d Apnliirtio's' -rta t\4cC or r'i P-b' Co 
' 
)008'

2. lndustrialRobotics Groover, Weiss, Nagel, McGraw Hill lnternational' 2nd edition' 2012

Reference books:
t. o"fSn.na Suntha Deb, ' Robotics Technoiogy and FLexibie Automation"' Tata McGraw HillPublishlns

Company Limited, 2010.

.. Klafter'R.D' Chmlel€wski,T.A, and Nog8in,s,,,,Robot Eng!neering:An lntegrated Appro!ch,,,, Prcntice |.1.Ilof

lndia Pvt. Ltd., 1994-

l. Fu.K.S, Gonzalez.R.c&Lee.C.S.G, "Robotlcs control, senslng, vision and inteLlig'"m" Tata- l/r'Gra!'r Hillprrh'

Co;2008.
L Robotics for EnEineers YoramKoren, lvlcGraw Hill lnternational' 1st editlon' 1985

E-B

1

2

httos://spectrum.ieee.oreltopic/roboticsl
bm

20G

esl7t2 249

E learning:

hh

f
2A

MOOCs:

1.

2.

3.

scheme of Evaluation:

semester End Examination (SEE):

sEE Ouestion oaper is to be set for 100 marks and the marks scor€d will be ploportionately r€duced to

*'f f fl *8irfio"*,a* (with a maximum of foxrsub qu'stions) f'om each module carrying 20 marks each'

are required to answer anyfive full questions choosing ai teast one fullquestion from each module'

50. Therc
Students

Continuous lnternal Evaluation {ClE):
Th.ee Tests are to be condocted for 40 msrks each. 

-1he sverage of ih€ three tests are tak€n ioI comput'rtion of c F

fLnaln!arks.
clE is ex€cuted bv wav of quizzes / ^:ternate 

Assessment Tools (AATS)' and three tests'

;; ;r;;'" *r.,'."r,nrrl us'ignm"""/t"rm paperl open encied experiments/ mini prolectsl concept videosl

p".r"l , 

"O.Ar"a, "f 
*search wo*/ ora I prese ntatio n of research work/group activity/ deveLoping a geferr' iou:lic\

io, p,oli"ln solving/ report based on participation in create a'thon/ make a-thon/ cod€ a-thon'/ hi'k i:rrorl

conducted by reputed organizations/ anY other'

Table 2: Distribution of Ior CIE&SEE o_f Regular courses
TotalMarktCom

40

40CIET€st-2
40clETest-3

50

clE(40)+ AAr(10) )

10

clE

discussion/presentation/mi

quiz / assignment/grouP

50100Semester End ExaminationSEE
100

CO/Po MapPing

o oo ooo o oo oo o oo
colPo

2 13co74B.1 )
2 1

3 2 1co74B.3
1

13 2co74a.4 I
3 2 1co74B.5

2
2 1

Grand Total

3co748.2

3



SEMESTER VII

Course: switched. Mode Power Converters (Professional Elective)

CourseCode 22EEE74C CIE Marks 50

50
L: T: P) SEE Marks

No. ofcredits
Prerequisites: Power Electronics

Course

nderstand the working of buck converter anFboost converter und"r continuous and discontinuous

onduction mdcle-
Ilustrate the wo.king of CUK converter and Buck:6oost converter

converter and push pull converter with

ence to switched mode lies
the working offlyback converter, forwad

nalyze switched mode Dc to Ac single phase.an

Switched Mod€ DC-to-DC Converter

Jnlpolar vo trge switchrng {omparison of dc_dc 
'onvel1e6

inv.rter. Pulse width modulated 3'phase voltage source irve'ter

COURSE OUTCOMES

letion ofthis course, student will be ableto:

hree phase inverters with difierent switchin

8 hours/ L3

8 hours/ L3

dt

9U.k bocst corverter, continuoUs Condu..i,rn mode, boUndary betw€en continuoUs and discont]nuouS

.o"4r.,,o" .,r,."f vaLues of inductan.e/load resistance discontinLrous conduction mode with

.c.stanr output voltage, Cuk conve.ter - Full_ridge dc dc Converter - PWM wlth bipoiar voltage and

Y\

..-

v\

Swit€h€d Mode DC to AC converter

LntrodUctLon, pUlse width modulated Switching sche m e, 5q Ua re wave SwitchinS 5cheme, 1'phase SqL]aIe

*rrlf"lr'tr'ir" a*n*,wM switching scheme - PWM wlth bipolar & unipolar volFge switchlne'

harmonic analysis of output voltago, output control bv voltage cancellatlon' single phase push-pul

Analyza buck conve rter and boost converter under continuous and disconlinuous conductlon

lllustrate the working ofCUK converter and Buck-boost converter

cLo2

cro3

rtit hnd ngte h Itagth iq

No. of Houn/
RBT level!

Switched Mode DC-to_Dc Converter
Condrt Co tinCon-DCDCd

ddri
rlage ppoutputd cti voltagetputnu

switched Mode Power suPPlies
ed plvpdi dL 8esp5up ly

d&
rdsl prdd bl€

shrd

Resonant Converters

Basic re5onant clrcuit corceptt series resonant circlit - paralle resonant clrcult - load resona

converter zCS resonant converter ' L tvpe & M type _ ZVS resonant converter - comparison of 7's

ZVS R€sonant Converters

&

co74c.1

co74c.2

co74c.3 Analyze flyback conv€ner, forward convener and push pullconv€rter

;ode Dc to Ac single phase and three phase inverters wrth different switchl

and zero current switchlng of resonant pulse iiverters

N
]

Expl.in the technlque, for ?Fro_volt:ge

3:0:0
03Examination Hours

co74c.4

co14c.s

,e!o1

cto4

cLo5

Cpntent

8 hollrs/ L4
critical

8 hours/ L4

eledricalwith



Textbooks:
r po*". rt".troni.s converters, Applrcaliors ." J?srgn (Fq Module 5: Chapters 16 and 171' Ned Mohan tt al

WrlF/. - rd l d'tion l0l4
2. Pow;r Ele.tronics: Circuits Devlces and App lcarlo'5, [4ohammad H Rashid' Pearson educat]on' 4th Edltion'

2014.
Reference books:

i- Po\i/er Electronics, Daniel W Halr, McGraw Hllr 1't Ed tion' 2011

2. swjtch Mode Power converters: Design and Analys!5, Kcng C, WL], Academic Press nc (1 DecembCr 2005)

E-Books I Web Relerenc€s

https://nptel.ac.in/courses/108105180
?sDecializati

MOOCs

Scheme of Evaluation:

Semester End Examination lsEE):

iie q,estlon paper is to be set for 100 marks and the marks scored will be proportionatelv reduced to s0 Therc

*,,f 0",*" fr,ir]*t,a* twith a maximum ol four sub questions)from each moduie carrving '7o rn'frs eacn ' Students

are required to answer any five full questions choosi'g ai least one futl question from each module'

Continuous lnt€rnal Evaluation (clE):

Three Tests are to be conducted for 40 marks each. The average oi thc three tests arc taken for computation of CIE

CIE is evecuted by waY of quizzes / Alternate Assessment Tools (AATS), and three lens'

some possibte aars. .:r,:,r,r/ assignments/term paper/ open ended €xperiments/ rnini prolects/ .o Lept !l'isus/

partial.reproductionofresearchwork/oralpresentationofresearch\,!ork/groUpacli"ty/developingagener!c1oo1bor
io. prosie* solving/ report based on participatioir in create-a thon/ make-a-thon/ code a-thon/ hirck i thon

conducted by reput€d organizatlons/ anY other.

,

Component TotalMarks

ctE

CIE Test- 1 40
50

clE{40)+ AAr{10) i

ClETest-2
CIET€st-3

40

40

Quiz / assignment/8roup
d tat

10

100

100

Table 2: Distribution of wei ge Ior CIE & SEE of Regu

colPolPso Mapping

o o oo 9o oo o oo

323 2co74c.1
323 2co74c.2

2co74c.3
323 2

l23 2co74c.5
32

co74c.4

SEE

D

50Semester End Examination

crand Total

ooco/PolPso

33

2

$.1'



SEMESTER - VII

Course: FACTS & HVDC (Professional Elective)'-

Course Code 22EEE74D CIE Marks

Hours/Week {L: T: P) 3:0:0 SEE Marks
03

Prerequisitesr Psl & PS-ll

Course Objectives:

I o explain the basic concdpts, definitions of flex:ble ac transmission sYstems and benefits from FACT5

technology

cl-o2
To describe shunt controllers, Static Var Compensator and Static Compensator for iniecting reactive

owerin thetransmission m in enhancing the controllabil and powertlansfer ca abi

cLo3
To describe series Controllers Thyristor {ontrolled Series Capacitor (TCSC) and the Static Sync

Series Compensator for controlofthe transmission line current

cto4 To exptajn advantages of HVDC powertransmission, overviewand organization of HVDCsystem

cto5
To describe the basic components of a converter, the methods for compensating the reactive oower

demanded

Module 1 FACTS Concept and General System Considerations:

FACTS concept and Geneael system considerations - Transmission lntetconnections, Flow of
power ln an AC system, Loading capabilitY, Power flow and dynamic stability considerations of

a t.ansmission interconnectioi,, irasic types of FACTS controllers, IEEE definitions, FACTS devices

n lndi. and abroad, Checklist of Possible Benefits from FACTS Technology,ln Perspective: HVDC

or FACTS

Module 2 Static Shunt compensators:

Objectives ofShunt Compensation - MidpointVoltage Regu lation for Line Segmenlation, End of

Une Voltage Support to Prevent Voltag€ lnstability, lmprovement of Transient Stab;l;tY.

Methods of Controllable Var Generation -Thyristor controlled Reactor (TCR) and Thyristor

switched Reactor (TsR), Thyristor Switched Capacitor (TsC), Switching Converter Type Var

Generators, Basic Operating Principles, Basic control Approaches. Static VAR Compensators:

SVC and STATCOM, rhe Regulation Slope. Comparison between STATCOM end SVC, V-l and V

RBI Ievels

07 Hours/
L3

08 Hours/
L4

F
t.-

c-
c-
r\

Qtii;iacterist Transient stabili , Response Time

08 Hoursl
L4

09 HoLrr/
L]

08 hours
L3

-

\

content

* Module-3.-:l1tic Series Clmrensators:
Objectives o{ Series Compensation, aoncept of Series Capacitive Compensation. Voltage

Stability, lmprovement of Transient Stability, variable impedance type se es compensators:

GTO Thyristor-Controlled Series capacitor, ltyristor_switched Series Capacitor, Thyristor-

Cont.olled Series Capacitor (GCSC, TSSq TCSCI, Static synchronous Series Compensator (SSSC),

Tra ns mitted Powe r Ve r5us Tra ns m iss io n Angle Cha racte ristics.

ofGraetz circuit, Characteristics of 6 Puke and 12 Pulse converters

Module 4lntroductio. to HVDC System

Basic Con€epts Necessity of HVDC systems, Economics and Terminal equipment of HVDC

transmission systems, Types ofHVDC Link, Apparatus requked for HVDCSystems, Comparison

ofACand DCTransmission,Application of DCTransmission System, Planning and Modern trends

in D.C. Transmission. Analysis of HVDC Converters:Choice of Co nve rte r Configuratio n, Analysis

Module5 Converter and tlvDc system ConBol

Principles of DC link contrcl- Converter control characteristics - System control hierarchy -
Firing angle control- Current and extinction angle control-Starting and stopping of DC link

illt

50

s0

No, of Credits Examination Hour5

cLol



COURSE OUTCOMES:

U completionofth stude4twillbe able to

co74D-4

E-Boo ks /web References

Textbooks:-. l.t'lingoruni,t'l",uinG.,andLaszloGvugYi'UnderstandingFAcTsrConceptsandT€chnolosYofFlcxibloAC
Transmission SYstems. New York. IEEE Press, 2000'

2. K. R. Padiyar, HVDC Power Transmission Systems: Technology and system lnteractions' N€w Age

lnternational(P) Limited, and Publishers, 1990'

Reference books:

1.

2.

MOOCs

nitttrc

1 1081{71,13

s.heme of Ex€mination:

Semester End Examination (SEE):

iEE Question paper is to be set for 100 marks and the marks scored will be proportionatelv reduced to 50 iherc

*ilt U" t*o frtiqr"r,lon, (wlth a maximum offour sub questions)from each module carrving 
'0 

marks e'ch ' St'rdc ts

are required to answer any five fu!lquestions chooslng at least one full question from ea'h moduie'

Continuous lnternal Evaluation (ClE):

Two Tests are to be conducted for 50 rrarks each' Marks scored in each test ls reduccd to 20 ind ;dder t! iesr

LomPonent
CIE is executed by way of two quizzes I Ahernale Assessment Took (AATS)' and two tests'

rwo quizes are io bc conducted and €ach quiz it evaluated ior 5 marks adding up to 10 marks'

All quizzes are conducted online' Faculty mav ad'pl rrrovative methodt for conducting quizzcs effectlveLv

Some possible AArs: seminar/ asslgnments/t€rm paper/ open ended experiments/ mini pro'€cts/ conc€pt vrdeosi

partiai reproduction of research work/ oral presentation of research work/ group activitY/ developlng ':1"'ir'
ioolbox for problcm solving/ report based on participation in create-a thon/ make-a thon/ c'dc-2 rhon/ li' i ' I ' '

f

conducted by reputed orSanizations/ anv othcr'

Typicl Evaluation pattern for regul.r.ourses is shown in Table 2'

Table 2r Distribution of weiBh for CIE & SEE of

Explain transmission interconn€ctlons,

i:tibllity, dynamic stabilitY considerati

flo\d of Power in an

ons of a transmission

AC System, limits of the loadlng

interconnection and controllib e

parameters ard benefits from FACTS tech
co74D.1

iL

Co ngI Stat injpeticSta Cot ntrolh
dlahththin

co74D.2
ati chs d sCa cit synlled rles (TC c)s-6r Cont pristoCories Thvlyze

ntrol rhCoSe ri
nization of HVDC

in advaEx
the controltechnlques used for converter

control
Describe lhe basic comPonents

co74D.5

Marks

20CIE Test-l

20CIE Test-2

05Qulz 1/AAT
50

05Qu iz 2/A.A-i

CIE

5050SemesterEnd ExaminationSEE

100

L'

4L

a

and

co74D.3



SEMESTER _ VII

course: Smart Grid Technology (Open Elective)

Cours€ Code ZZEEE75A CIE Marks 50

Hours/Week (L: T: P) 3:0:0 50

No. of Cr€dits 03

Prerequisites: PS l, PS-lL, PS lll& PS lV

course obiectivesl

Upon com etion ofthis course, student wiU be abl€ to:

Isrtbooks:
1. Smart Grirl.,lnfrastructure, Te.hn3 o3'i 3nd Solutio.s, S. Eorlase, CRC press, 2013, 1st Edition'

2. RenewabLe and Efflcielrt El€ctr c ?3.":- S'11em, G. M,sters, Wiley IEEE Pr€ss, 2013, 2nd Edition'

Relerence books:

1. Synci,o,rred Phasor t!4e.sur.n._:: :_r ihelr Applic.tions, A'G' Phadke and l'S Thorp, Springcr' 2017' 2nd

Edition.

&r

Understand the o on ofSmart Grid technologiescLol
tJnderstand the Smart Grid ArchitectureCLO2

Understand the different es ofTools and Techn ues for SmartGridcLo3
cLo4 Understand the diff erent ofCommunication Technologies in Smart G .id

cLo5 lJnderstand thesmart meters and advanced met infrastructure

No. ofHours/
RBT levels

07 Hours/
L3

Modirle 1 Introduction to Smart Gridl
definition ofsmart grid, need for smart grid d b r5rt rid in,cp

dilt- dri ctifitieshlatorirtrid,

08 Hours/
L3

Smart srid.architecture, standards-policies, smartgrid control layer and elements, network

archite;ur8s, lP-based sYstems, power line communications, supeNisory control and data

acquisfti;n system, advanced metering infmstructu re. The fu ndamental components ofSmart Grid

des jgns, Transmissron Automation, Distribution Automation Renewable Integration

Module 2 Smart Grid Architecture:

08 Ho! rsl
L3

ComputationalTechniques- Static and Dynamic O ptimization Techniques for power applications

such as Economic load dispatch - Computational lntelliSence Techniques - Evolutionary

Algorithms in m - A.tificia I lntel ncetechni

Module 3 Tools and Techniquesfor smart Grid:

in

09 Hours/
L3

Module 4 Comm u nication Technologies in Smart Grid:

lntroduction to Communication Technology, Two Way Digital Communr.aticlts taradigm, Synchro

Phasor Measurement Unlts (PMUs) - Wide Area \rletsurement Systems (WAMS) lntroduction to

lications of loT in SmartGridlnternet of things
Module 5 Smart Meters and Adv3nced Metering lnfrastructure

lntroduction to smart Meters, Advan€ed Metering infrastructure (AMl)drivers andhinefits, AMI

protocols, standards and initiatives, AMI needs in the smart grid, Phasor lvleasur€ment Unit (PMU),

lntel &nt Electronic Devices plicatjon for monitorinIED &their a

, 08 hou rs

L3

understand the features of Smart Gridco75A.1
co75a.2 Assess the role of ar.rtomation and d zation in Transmission and Distribution

c075A.3 ids with evolLrtlona rithmse Smart

ze Commulricatlon Technoco754.4

co75A.5
Understand the oper.tlon of smart meters and the importance of Advanced Metcrlng

Infrastructure

-,1

SEE Marks

Examination Hours 03

COUR5E OUTCOMES:

D

Content
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Scheme ofExamination:
Semest€r End Examination (SEE):
SEE Question paper isto besarilr 100 marks.*,er"wi,,tei*oruriq,;;;",(*;"";:H:l,jlj"Tj::iil::illi[ffi::r;::::::;1H?,,3i0"u,*.n
students are required ro answer any ftve fu, questio", .hoo.i,;; i;;;;,on:,liri o,i"l"#lii. ** ,*r".
Continuous hternat Evatuation (CtE):
rwo tFst . rp ro ba ro-durrd for t0.."rr ^..n Marks scored ii each test is reducecl to 20.nd.d.ied ro t€st

(lr . ere(Lred br w. y ot rwoquirze-/AIrernrrFa\ses.menrtoot\tAAi,,.andrworF.r5.

li:ll:,-'"".:",."du(rFdardedchqL,i/isevdruareofo,srark\add,r,ri",o."l.|..r qurzzes are .onducted ontine. Facultv mav i
some possibte aATs: ,". 

"",1 
,,rrrI;r"),"lopl 

innovai:ve mDthod' lor conduc'ir s qui/zc . ( rfe(l;vp,,.
Dr.1r | ..orodu(,,on 

", ^."".r, *i*i .;,i ,'rm 
prper/ open ended e\pe,menr\/ m,nr-proje(r./ Lor.epr.d.o ,

'oo'bo ' 'o. o'obrem soki;; .;,*;"^;d""1 :i:lort:.tion 
or rc ea'r h wor r/ sroup atrr"iri/ doveropirs " cenor,,'ondu red o, ,"r",", 

",r""" 
,.i"r)'" 

", 
.i-la 

nrc patron h ('eate-a thon/ mdlF-d rhon/.oau-o tnonl l* t 
"-rlon

L o . [.a'.].tron p:1t..i., ;Lr rFcula, I ourse, is shown in.)rblc 2.

Table 2: Diskibution of weightage for ctE & sEE of Regutar cou.ses

Component
Tot:lMarks

ClETest-1
40

40
CIE Test-3

CIF Test 2
CIE

Quiz /AAT
10

50

SemesterEnd Examination
100 50

SEE

100

COIPO Mapping

o o o o o o o o o o o
co7sa.1 3 2 2 2 2

1 3co75A.2 1 2 3 3 1. 2
co7sA.3 2 2 3 2 2 2

1co7sa.4 2 3
1 3 1co75A.5 2 3
1 1Average 2 3 2
1 3

2. Wind power in powerSystems, 
T. Ack€

E-aooks / Web References 
rrmann, Hoboken, N l, USA,lohn Wiley, 2012, 2nd Ed,tion.

-40

Grand Total

co/po

2

I

o

_l
.

I

o o

L 3

3

o

;
1

1

o

3

2

2

3

2
-,

2

2
3

1

2

2

Jnt(4-



50CIE Marks22EEE7SBcourse Code
50sEE Marks3:0:0Hours/Week (t:T:P)
3Examination HoursCredits

SEMESTER VII

Course: Ene Conservation and Auditing (Open Eledive)

Prerequisites:

Course learning objectives

'

t
Course Outcomes

etion ofthis course, student willbe able tol

dt

{to 1
To explain fundamentals of energy, the current energY scena

its features

he energy conseruation act.nd

rio, energy managemen

fo explain the importance of Energy audit, concept ofenergyaudit, t
clo 2

audit offans, Power ntsin energycto 3

To explain en of lighting ms and electric motors.clo 4

clo s lain Energy-Savi as wellas new buildingsMeasure in existi

No. of Hours/
RBT levelsContent

08 hours/ L3Module 1: Fundamentals ofEnergY and EnergyScenario

Fundamentals of Energy, Various Types of Energy, Commercial _d'd Non-commercial Energy'

Grades ofEnergy, EnergyDemand and Supplyin lndia, Energyscenario in lndia, Energy Securityin

lndia, Future Energy Stmtegy.

Energy Managementand Energy Conservation Oppo.lunities: Energy Management, Tariff, Energy

Conservation.
08 hours/ L3

MaximumDemandBasics,improvementofPowerFactor,CapacitorLocations,Pump,FanSystems'
€nergy Audit: Concept of Energy Audit, Type of Ener8y Audit, Collecling Data Str''tegy, Techni'al

and Economic reasibilitY, Types of Energy Conservation Measures, Understanding Energv Costs'

Performance, Plant Ene FuelanC Eiergy 5ubstitut onBenchmarkin and En€

ll.lule 2: Electrical Ene rgy Management:

08 hoursl L3

The tnergy Conservaiion Act,2O01 and lts F3atn.es, Responsibilities and Duti€s to be Assigncd

Uflder the Energy Conservation Act, 2001.

Energy Audit of Fans: Classificaiioit of Fafls, Fan Laws and Curvcs, Pow€r Consumption by ' i ""'
En aving Potential in Fans.

Module 3: EnergyAudit {Continued):

08 hours/ t3

lndian Power Plant Scenarlo, How is EnergY Audit of Power Plants HEipful?, Tvpes of Pow€r Plan15'

Enersy Audlt of Power PIant-

Energy ALrdit of Motors: Classification of IMotors, Parametcrs Related to IVlotors, Efficicncy of

Module 4r EnergYAudit of a Power

Motors, E nergy Co nservatio n in Motors
08 hours/ LlModule 5: Energy Audit of LiShting systems:

Fondamentals of Lightin& Different tighting Systems, Baltasts, Fixtures, Reflectors, Lenses and

Louvers, Lighting Controlsystems, LightingSystem Audit, Energy-Saving Opportunities'

Energy Audit Apptied to Buildings: Energy_Saving Measures in New Buitdings, water Audit, How

licable to New asWellas Existin Buildito Audlt Your Home? General En avi

co75B. 1
Discuss the fundamenials of energY, the current energY scenario energy managemen

Explaln th€ importance of Erergy audit, concept of energy audit, the energy conseruation act
co758.2

co75B.3 Conduct energy.udlt offans, power plants

Conduct energ,/ ari i cl rrotors and lighting sYstemsco75B.4

co75B.5 lain energy:a.,"a :'-=:!JrEs ln existing as well as new bulldingsExp

U n compl

To



Textbooks
1. Energy Management conservation and Audits, Anil Kumar, om Prakash, Prashant Singh Chauhan, sams

.-.1
sJJ:i
"JJ

Firsted;ticn 2020, cRC Press.

2- Handbook of Energy Audit, Sonal Desai, 2015, I\4cGraw Hill Education (lndia) Private Limlted

Reference books:
1. Energy Management Handbook, W.C. Turner, lohn Wiley and Sons

2. Energy Eficient Electric Motors and Applications, H'E' iordan' Plenum Pub' Corp

pooEle.com>venusict.o ideo llnk

https://nDtel.ac.in/courses 11121o5221

51

Table 2: Distribution of

CIE CIE Test - 3

for CIE & SEE of

MOoCs
3.

4.

-
l--

scheme ofEvaluation:
Semester End Examination (SEE):

stt Question paperis to b; setfor 100 marks and the ma;ks scored will be proPortionately reduced to 50 There

will te two futiquestions (with a maximum of four sub questions) from each module carryiog 20 marks each Students

are required to answer any live Iull questions choosing at least one fullquestion from each module'

Continuous lnternal Evaluation lClE):

Three Teets 3re to be condu.ted ior 40 marks each. The average of the three tests are taken for computation ol clE

ClE js executeci by way ofquizzes / Alternate Assessment Tools (AATS), and three tests'

Some possible AATS: semina/ assignments/term paper/ open ended experiments/ mini projects/ concept videos/

padial reproduction of research work/ ora I presentation of research work/group activilv/ developing a generic toolbox

for problenr solvin6//,;port based on participation in create-a-thon/ make'a thon/ code-a-thonl hack-athon

.or d r.:" o, rcputFd orBdri/atrons/ any olher.

c--

}-

:

:

Component
40

40CIE Test - 2 50

{ Average ofThre€
clE(40)+ AAr(10) )

10-

50
SEE

quiz / assignment/croup
esentation/mini projects

Sem€ster End Examination
100

oo oo o oo o

cO - PO Mapping With Strengths

oo o
oco/Po"Pso o

3co75B.1

3co75B.2
1

1

1113co75B. 3

11113co75B.4
11 1I

1111,3 1

i eccks / Web References

,$-

TotalMarks

CIE Test - 1

40

100

Grand Tctal

oo

1

1

L1

13co75s.5
1



SEMESTER -VII
Course; 3mart lnternet of Things {Open Elective)

Course Cod€ 22[EE75C CIE Marks lso
Hours/Week (t: T: P) 3:0:0 SEE Marks lso
No. of Credits 3 Examination Hours lo3

Course Objectives:
cLol To !nderstand the application areas of nternetofthings
cLo2 To understancithe working and interfacing of sensors to the microcontroller

To i'r"t)1,,p ihe basic skills necessary to pursue rese:rch in the fjeld of lnta.net of thinescLo3

content
RBT levek

Module t: lntroduction: Relevance of IOT for the future, IOT in everyday life, lnternet of
Everlthing, IOT and Individual Privacy, Challenges in IOT implementation, Big Data
Management, Conn hallenges, Mhs,on critical applications

8 hours

L2

Module 2: Sensor & Actuators: Overview of Sensors worklng, An.log and Digltal Sensors,
lnt€rfacing of Temperature, Humidity, Motion, Light and Gas Sensor with Arduino /ESP32,
lnterfacing of Actuarors with Arouino lt5t32, ,nterfaclng ol Relay Switch and Servo IMotor with
Arduino/ESP32

Laboratory Sessions/ Expcrimental learningi Demonstration of light controi, temperature and

I ho! rs

L3

humid sensors, ultrasonic sensor
Module 3: loT for Smart Home Appliances: lJnderstanding smart appliances, Operation,
Monitoring, Energy saving, Maintenan€e, Smart Appliances, Automating the home, Steps to a

smart home, smart lightin8, smart securitysystems

8 hours

t3

La bo ralory Sessions/ eiimentallearning: Automated system using sma rt sensors
Module 4: loT Ior Transportation: Transportation and transports, Challenges, toT architecture
for transportation, IoT use-€ase for tmnsponation: Connected cars, aonnected fleet,
lnfrastructure and mass transit

8 hours
L,?

Module5: IOT for smart cities: loI strategy fo r sm a rt cities, Sma rt city loT a rch itect u re, Sm a ri
city Security architecture, Smart city use-case
examples: Connected St.eet lighfing, Sman Pa rking, Smart traffic

Smart water management, Connected environment

COURSE OUTCOMEs:

U etion ofthis course, studentwillbe abletor
Understand gcneralconcepG of lnternet ofThings and recoqnize various devices, sensoi5 and

ications

T€xtbooks:
1 Michael Miller, "The lnternet ofThings: Ho!J 5mart rys, Smarr Cars, Smart Homes, and
Sman Cities Are Changing the World', QUE, 2015.

2.Shrlram K Vasudevan, Abhishek S Nasar.jan and RMD Sundaram, "tnr.rnet ofThings", Wiley,
.l ldr,ron, /0Iq

3DrvidHanes,GonzaloSalCUelro,.l:u.C:nent.s:Networkirgtechnologies,protocok,rnd
use cases for the internet of Thrng!' 9::.::: :C18

l.Andrew Mintoer:Analylics for the rr....i:'.hineq(loT)lnt€lllgenrAn.lFicsfor
Your lnrelrEenr De\ r, e5. P.(l t PLL -.:
2.MichaelStanleyandlongmin Lee 5?.-::_ :-. .i sforthelnternetofThinSs,
Morean & Claypool Publishers, 201S

3 VrayMadis€tti,Arshdeep6.i:: ::.--:.iihings:AHandsonApproach",Unlversitypre5s,2014.

co75c.1

Understand loT solutions for smart home appliances
co75c-3 Explain the applications of loT for tra nsportation
co75c.4 Explain the .pp lcalions of lol for smart cities

^ru

-4

-

\

\

-

r-

-

-

-
D

-

D

I hours
L3

co75c.2



EgqoLsr/ Web R€ferences

S.heme of Evalu.tion:
Semester End Examination (SEE):

sEE Question paper is to be set for 100 marks and the marks scored will be proportionat€ty reduced to 50. There
willbetwo fullquestions (with a maximum offoursub questions)from each moduie carryins 20 marks each. Sludents
ara required to answer any five fullquestiong cho.<ing at ieast 4rutlldl lr!e!Uor from each module.
.ontinuous lnternal Evrlrition (ClE):

ThreeTensaretobeconductedfor40markseach.TheaveraBeofthethreetestt!r-atakenforcompurntionoJatfi.a.n.r(s.
CIE is executed by way ofqui.zes / A ternate Assessment Too s (AA15), and three tens.
some possible AAIS: semlnar/ assisnments/te.m p,per/ open end€d exp€riments/ mini projects/ concepr vtdeos/ Dar a
reproduction of research work/ oral presentation of research work/sroup adivity/ devetoptng a senertc tootbor for probtem
solving/ report based on partlciparion in cre.te a rhon/ make athon/ code a thon/ ha.k-a thon condlcred by replted
orEanizaUonV any other,

\
a-

l.

"J
I

c!

Component TotalMarks

ctE

ClETest- 1

ClETest-2
40

50
(AverageofThree
clE{40)+AAr(10) )

40
ClE1est-3 40

Quiz / assignment/group
discussion/presentation/mini projects x0

EE mesier and Examination 100

Grand Total
50

100

e for CIE & sEE oI Regular courses

:\-

c.-,

!"--\

C-
\--

\._"-

a--

!.l-

.-.

L-.,1

.-.-

S
:\.

:-.

CO/PO Ma

a!,;to

3

o o o o o o o o o o

co75c.1 3 3 3 3 3 2 3
cO75C.? 3 3 2 3 2 3

co75c.3 3 2 3 3 3 2 3

co75c.4 3 3 3 3 2

3 3 3 2

Linkto NPTFL course contents: Intelnet ofThinps
httos://notel.ac.inlcoirses/106/105/106105165/

, Table 2: Distribution of

,il{_

o o

2

3

3

3 2

2 3 3



SE M ESTER - VII

Course: Energy Storage Systems (open Elective)

course Code 22EEE75D CIE Mar(5 50

L: T: P) 3:0r0 SEE Marks 50

No. of credits Exam!n:iicn flours 03

Course Obl€Li;"!:

Uflderstand the need of EnergY storage sYstemsct-o1

Acquire knowledge Pertainingto various ways to store energy

laln the various applications of Energy StorageExp

Content

08 hours/ L3

Energy Storage SYstems Issues & Opportunities, Need for energy storage; Difterent modes of

energy storage; utilization of energy storage devlces, specific areas of appllcations of energv

Module 1: lntroduction to Energy Systems

Module 2: Thermal Energv Storage

Necessity, latent heat storage system, Phase Change Mate.ials (PCMS) and classifications,

properties ofthe PCM's fordifferenttemperature range, sel€ction criteria of PCMsfor heating

andcooling in buildings, PCM'S use in Solar dryer, water heating system, Latent heat thermal

eneGtrstorage (Llfffs) systems in refrigeration and ak-conditioning applications: .Epergy

08 hours/ L3

rs, M etic Ene storage'Su
08 hoursl L3

Pumped Hydro Energy storage Systems (PHEsss); KE and Compre.sed Air Energy Storage

systems (cAESSs); Flwheels, Thermo_chemical ene rgy storage, fuelcell(FC)as ene rgy sto rag€

systems and App,ications (PEMF, SOFC, Microbial FuelCell, etcL Hydrogen storage methods

Modute 3: MechanicalEnergY storage M€thods

metallic al dridesand Metal
08 holrrsl llModule 4: Electro.hemical Ener8y Storage

Reaction Mechanism i; Etectrochemical Cell, determination of voltage and capacities of

Elestrochemica I cells, teadAcid and Lithium lon licationsBatte
08 hou!'sl L3Module 5: DesiSn and Applications oI Energy Storage

Renewable energystorage-Battery si2ing and stand-alone applicati.ons, stationary (Power Grid

application), small scale application-Portable storage systems and medical devices, luobile

storage Applications- Electric vehicles (EVs), types of EVs, batteries and fuel cells, future

technologies, h rid

co75D.1 undersind th€ need ofenergy storage systems

Acquire knowledge of Thermal Energy Storage Systemsco75D.2

Understand various mechanic.l energy storage sYstems.co75D.3

t-lnderstand the funda menta 5 of Electrochemical Energv Storagec075D.4

Understand the varlous appli.atlons of EncrgY storage

Course Outcomes: Th€ students willbe able to

rExT800Ks
1. Kalaiselvafl, S., and R. Par.nr.sh .;r;n ThermaL Enersv Storage Technologies for Susi'ina

Design, Assessment and App lcat n.: El!.,'ier

4. Rob€rt A Huggins, Energy Slo'.:! !.' _:er Pub lcations, 2010

REfE!I:ICES:
1. Energy Storase'Technologi.! :-. ::: .ai ons bvAhmed FaheemTobaa, nTech

#(-

biLity: systems

-:

\

\

-

r-

-

-!

-
i

No. of Hoursl
RBT levels

D

cLo2

tcro3

] cozso.s



3.

Scheme of Evaluation:

Semester End Examination (SEEI:

SEE Question paper is to be set for 1OO marks and the marks scored will be proportionately reduced to 50. Thcre

wil betwofulquestionslwithamaximum\rfiuu':L,nquestions)frorileir.:trnodulecarrying20markseach.Stud€nt:
aro requlred to ansri-ai.iry five fullquestions choosing at least one Iull question from ea€h module.

Continuous Internal Evaluation (ClEl

Three Tests are to be conducted for 40 m:rks each. The averag€ of the three tesls are taken for computatior of Clt

CIE is executed by way of quizzes / Alternate Assessment Tools (AAT5), and three tests.

some possible AATS: seminar/ assignments/term paper/ open ended erper;ments/ minip,uie.is/ corrcept vldcos/

partial reproduction .{ research work/ oral presentation ofr€search work/sroup actlvitY/ developing a generictoolbox

for problem solvine/ reporl based on participation rn create a-thon/ make a thon/ code'a rhon/ hack a-thon

conducted by reputed organDations/ any other.

Table 2i Distribution of Ior CIE & sEE o{

CO - PO Mapping with strengths

co/Po-Pso o

3

o

2

o o o

1

o o o o o o o o o o

co75D.1 2 2 2 z

co75D.2 3 2 2 2 2 2 2

3 2 2 1 2 2 2

c075D.4 3 2 2 1 2 2 2 z

co75D.5 3 2 1 2 z 2 2

2 2 1 2 2 2

Marks TotalMarks
ClETest- 1 40 "'

40clETest-2
40ClETest- 3

50

crE(40)+ AAT(10) )
10Quir / assignment/group

discussion/presentation/mini projects
50100:.E

100Grand Total

2 Cnn.ioplpr D.RannrndCl"o-,r-g.l:i. earrerv Sy,ters Lnts _eerirg W;|e,.701)

WEBLINKS

1. hiips://energYstorage.org

2. https://www.sma rt-enerev.com/sto rdee/the'dif f ere nt-tvoes-of-enersv storase and th

t

https://onlinecourses.notel.ac.ln/noc21 mm34

$t -<{
{

{

{

ctE

Semester End Examination

2

1

co75D.3 2

3 2

.<



SEMESTER -VIi

COURSE: MAJOR PROJECT PHASE-II

Head ofthe concerned Department and two senior faculty rnembers of the Department,

content

clE proae?ure for ProjectWork Phase _ ll:

single disci plin€r The CIE marks shall be awarded bY a committee consisting of the

th
b.

one of whom shall bethe Guide'

il";i;il;;"ilt;rthe proiea work phase 2' sharr be based on the evaruatior or

",^i-'*n,^otore 2ReporI,p'o,ettore_elldtlonsllll'ndque\r:ondnddn wer e 'ro'
".ii 

" 
,,i. i6lit,r. inl."'i' "*",a"a 

r""r" p oi'' r 'cpo. rd" be th"ame 'o ''
the batch mates using Rubrics-

;.:;;i;"'fi;,;"",inuous rnternat Evaruation sharr be sroup wisa at the correge

"""irin 
*! o"J.,o"an of allsuides ofthe collese' Participation ofexternal suidc/s'

'f dny, i5 de,irable
,;..-;;;,,w"rded for rne proje' r worK ph"'e -/ hall bc o"\cd on the rvr;Jl on o'

n'.'pd workohdse ) Repo't, prolt, t prt'entalion \l illand qJe'rlon ano 
'n'w'r 

' et'ion

i;;;:;,;;;,;;,;t ir,"',,,i'"*,,o"ar""neprorecrrepon'harrbethesaprrorarr
the batch mates as per Rubrics 

'overing 
all Program Outcomes'

SEE for Project WorkPhase " ll:

". 
ii"j" lit.*ii*, contribution to the project and the p€dormance of eac| ;ioup

."ri""r.i"rr L **""d individuallv in semester end examination (SEE) conducted at

lnterdisciPlinarY: Contribotion to the Project and the perfDi:nance of each grouP

ember shall be asses sed individuallv in semester enci examinatio n (SEE) conducred

atthe depart ments to which the stud belong.

lndividualstudent rforma nce are evaluated based on the following cos

hensive use of the technlcatknowled garned from

Able to ana e, develop and demonstrate the

TabLe 1: Distribution ofweightage for CIE of Regular courses

100ClE Marks22EEEP76course code 100SEE Mark0:0:12L:T: P)
Examination Hours6No.ofCredits

No. of Hours/RBT

co22706.4
thwithnedhd nolog!Ie Uto nderstacoz2'106.2 rtsfl pan8he uldt ingkillsactto nagemenbl p jeppl

d li5 f dnfiith thkinndnditu ntido ng

co22706.4 ditiof ngationica bytechicatbI toeco22706,5

Total Mark5MarksCo

1 100100
Revle\,r' 2CIE

100100

crand

colPo Mappi PP01
2

PO1

0
Pa!PO6PO5PO3 POlPO2PO1

col
PO 3 3333333 3l3 3co1 33333 3333333? l 13333 33333co3 3 l333333 333co4 l3 333l333ao5

-4

\
.!

-

--

-

03

I

co22706.3

ethical

PSO

1

PO1

1

co2

POl

3

3

3

3

3

3

3

3

3
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SEMESTER VIII

Course: Smart Grid (Professional Elective)

course code 22EEE81A
50

Hours/week (LT: P) 3:0i0 SEE Marks 50

No. of credits 3 Examination Hours 03

Prerequisites: PS-!, PS_ll, PS_lll& PS-IV

louise objectives:

student willbe able to:

cLol ratlon of Sma.t Grid technoloUnderstandthe o
itectuGn rrdd SmthendUcLo2

LJnderstand the diff erent ues for Smart GridofTools and Techncro3 (\S(\a( Grid

ndthe smart meters and advanced mete infrusttucturctJnderstactoS

No. of Hours/
RBT levets

08 hours/ L3

gasics of power systems, definition of smart grid, need for sman grid, smart grid domain'

enablersofsmaltgrid,srnarrgridpriorityareas,regulatorvchallenges,smangridactiviticsrn
lndia

Modrile 1 lntroduction to Smart Grid:

08 hours/ L3

Smart grid architecttrre, standards_policies, smart_grid control layer and elelr1exit' ri_lwork

archite"ctu,",, lP_based systems, power line communications, superuisory control and data

acquisition synem, advanced meterine infrastructure The fundamental components of

Smart Grid designs, Transmission Automation, Distribution Autom'tion Rcnewabie

Computational Techniques Static and Dynamic Optimizai:ui' T€chniques for powcr

app icatlons such as Economrc ioad dispatch Computational lntelligence lcchniques

Evolutionary Algorithms in powersystem -Artificiallntelligencetechniques and applications

Module 2 SmartGrid Architecture

Module 3 Tools and Techniques lor Smart Gridl

Module 4 Communicationiechnologies in Smart Grid:

lntroduction to Communication Te.hnology, Two !Jay Digital Communications Paradigm

Synchro- Phasor t\4easurement Units (PMUs) - Wide Area Measurement Svstcms (WAMS)-

lnkoduction to lnternetofthings (loT)- Applications of loT in SmaftGrid

08 hour!/ tl
Module 5 Smart Meters andAdvanced Metering Inlrastructure

lntroduction to smart Meters, Advanced Metering infrastructure (AMl)drivers and benefils'

cols, standards and initiatives, AMI needs in the smart grid, Phasor Measurement

),lrrtelligent Electronic Devices (lED)&their application formonitoring & protection
AMlproto
Unit (PMU

Understand the features of Stnart Gridco81A.1
utioD istribdTddatio igheco81A.2

Smart grids wiih evolutlonary algorithm5co81a.3

Communic.tion Technologies used in smart gridco81a.4
nd the importance of Advanced tuetering

Understand tfe operatlon ofsmart meters a

lnfrastructureco81A.5

@)

(

CIE Marks

COURSE OUTCOMES:

Content

06 hou.i/ L3

08 hours/ L3

|}



Textbooks:

- 1. Smart Grids, tnfrrrtnrcture, Techno ogy r;:d Scirtions, S. Borlase, CRC press, 2013, 1st Edition.2. 2. Renewable and Efrcient Electri
Reference books: 

c power System, G. Masters, WiJey_tEEE press, 2013,2rd Ecliflof.

l. 5yn( h,onizFd phasor Mer Jren€nrs ind ,npir rn
Edition 

nts and the,r Apptications, A.G. phadke and LS. Thorp, Springer, 2017, 2nd

\l
e.-]Jj
JJ
:J

Power Systems, I Ackermann, Hoboken, N l, U5A, John Wiiey, 2012, 2nd EditiorE-Books / W Refe

1

2
k/9s 195

htt
78 -0 12 824231 4NPTEL/Moocs

th 1 l1

Scheme of Examinationl
Semester End Examination {SEE):

:TflT:?J,X"jJJ"':,ffi"il'j"il:;ili:*d the marks scored wi, be p.oportionaterv reduced to 50 rherc
arerequrcd,oanswerafi"t;i;;;;:;;;,,:;#:;:ffi::l'Ji:T,i;:*".,i,,:-",*,b".,*,"".u,,,i".,i

Continuous tnternal Evaluation (CtE):
,\ i "ests are to be conducted for 50 marks each

' (.'.-db,LtryofrwoqurzF./AlterndrpAs.escr4Fnt.loots{AATS),rndrworests.

.., r" "." ro be conou.r-d and Fach quiT r, FvdtLrarFd lor s mart\ .d,j

"-" *" ;; [;;l':'""';:r"];;;'fl'T'"');1T:1""""' ;;";;;;;;;';"";l]i"JJl"''j"' 
"" ' '" ',' 

" *,'ji"l*.:;,:J,;lll,J""J:il l,:"lil'l'rr"::r1 :Tl,T::; tJtiifi:, : a:;1, :: ;:
'"" t"'"';;;";;;:;,;# rdrrrcioar'on in crrdr*d rhon/ mrle'd thon/ ';de a'!no"/ h" L I' o'

Tvo cal Evaluation pattern for regujar courses is shown in TabJe 2.

Marks scored in each rest is reduced to 20 and added to rest

50
CIE

5EE

Table 2: Distributi e for CIE & SEE of Regularcourses

GrandTotat

COlPO Mapping

POco

Component
TotalMaiiis

40
CIE Test-2

40
CIE Test-3

40
Quiz /AAT

10
Sem€ster End Examinari

100

100

o o o o o o o o o o
3 2 2 2

1 3 1co81A.2 1 2 3 1 2
1

2 3 2 2
1 3 Ico81A_4 3 2 3 2 3
1 3 1

2 3 2 2

2

3 1.
2 2 3

1

.'I1-

ClETest-1

50

o o o
co81A.r. 2 2

3
1co81A.3 2 2

2

co81A_s 2
1

2 2

2

3 1



SEMESTER VIII

Course: Electrical Power Qual Professional Eiective)

Prerequisitesl Electri€al Powe r Systems

Course O

a'-ox

COURSEOUTCOMES

U on completion ofthi studentwillbe ableto:

50
22EEE81BCourse Code

50SEE MarksT: P)
03Examination Hours3No. of Credits

ologiesith htF ia q

various sources of harmonicCLO2

Explain the of various custom Power devices.

ly DSTATCOM toicLo4
lJnderstand the working o{ Power measuremeflt devices.ualitycLoS

No. ofHours/
RBT levels

Content

8 hours/ L4

Module L: lntroduction to Power Quality

ower Quality,lmpacts of powerquality pro dble p
d ctio E ectri

Itats, geh icte inologiesitvpoqual itv
lambdloddho r1 Efluct io

Notch DCinc,Had pblempity
upptyvoltage d isto rtion, Voltage sag/ swell, Ilicker

8 hours/ L4

Module 2r Harmonics

n..il

dvoltagerde hdddoDefi itH
dsatigenertioic dividrr totalnd Had

Effectb lent ht adflu lig inc
mitad liicli ItagehGAC

filters.d hahioic irigatHa

8 hours/ L3

Module 3: Custom Power Dc'!'ic!5

Power Devicesi inrroduction to custom power devices, Neiwork reconflgLrring dcvlces'

load compensatron using DSTATCOM, voltage regu!ation using DSTATCOM' protecting se

loads uslnC DVR, Unified powcr qualitv conditioner (UPQC)' Appiications of custom

lnstantaneous PQTheory

8 hoursi t:ATCOM

ationd[oa singdu Compe
PhThhCo ting Single PSTD pCom ngd

inG rati cthaStrushu Co

8 hours/ L3

Module 5: controlof DsTATcoM and Power quality Measurement

Controlof DSTATCOM: DSTATCOM nructure, Control of DSTATCOM Connected to a Stiff Source'

DSTATCOM Strtrcture for Weak Supply Point Connection

Power Quallty Measurement Devices: Harmonic AnalYzer, tr,nsient dlsturbance analyzer' lrue

RMS meters

Devices

Analyzc the Power qua ltY issues wlth reference to electrical power systems
co81B.1

hd mitighco81B.2

lain v.rious clistom powcr devices and their working'Expco81s.3
d nd q itySTD TCO MUco81B.4

ATCO dfM dDST prlthEx lcopl

Textbooks:

!

CIE Marks

3:0:0

cto3

disrortions,
variations, voltagevoltage

DSTATCOM4l
ldeal

a.irrents

their

workingco81B.5

dl



httes://www.svec.e!,ucatlon/!rpl9!!envtrploadsl?g?019-llpgtceI:g!3ljy:!9cEE:!r4e44pdj
https://www.academia.edu727079425/Power Qu?litv pdf

\
e-.r

-JJ
)

"Jtl
si

u.sa.s
https://onlinecourses.nptel.ac.inlnoc21 ee103/oreview

linecourses.n ac.inlno€20 ee10/Dreview

Continuous lnternal Evaluation (ClE):

Three Tests are to be conducted for 40 marks each. Tha average of the three rests are tiken for comput6t on of C E

CIE is executed by way of quizzes / Ahernate Assessment Took (AATS), and three tests.
5.::ie possible AAT5r seminar/ assignments/term paperl open ended experiments/ mini projccts/ concept videos/
partla reproductio. of re5earch work/ o ra I presentatio n of research work/group acrivity/ developtng a gener ooiL.r
for problem solvins/ report based on participation in create a rhon/ make-a-thon/ code a thon/ ha.k;r rtr.r,,
conducted by reputed organizations/ any other.

Table 2: Distribution of wei e for CIE & SEE of Regularclurses
TotalMarks

CIE

50

clE(40)+ aArilo) )' quiz/assignment/group
discussionlpresentation/mini

100

CO/POlPSO Mapping

s*

c.-

40

g-\

L\

.\

i-

:\

\.

oo

2

.i
22

2

22

Component

ClEIest-1 4C

clETest-2
ClEIest- 3 40

10

SEE Semester End Examination 50

Grand Total

colPolPso o o o o

3 2 2

co81B.2 3 2 I
3 2

co81B.4 3 2 1 2

co818.5 23

2 1

1. Power Quallty Enhancenr€nt Lrs ng Custom Power Devices, Arindam Ghosh, 6erard Ledwich, Springer (1

ianuary 2009).

2. Electric power q":lity problems M.H.J. Srilen iEEE series Wiley lndia publicat;ons,2o11.
Reference books:

1. R.C.Duggan Electric Power Systems Quality, Tata MC Graw Hill Publishers, Third Edition, 2012.
2. Bhim Singh, Ambrish Chandra, KamalAl Haddad," Power Quality Problems & Mitigation lechniques" Wiley,

2015_

E-Books / Web References

https://www.intechopen.com/books/62

scheme of Evaluation:
semester End Eramination (sEE):

SEE Question paper is to be set for 100 marks and the marks s(ored viill he nrolortionat€ly reduced to 50. Thcrc
will be two f!l questions{withamaxlmumoffoursubquestions)fromeachmodulecarryins20markseach.stud€nls
are requi.c.ito answer any five fullquestions choosjng at least one full question {rom.d(h module.

o o o o

co81B.1

2

co818-3 1 2

2 2

2

s,

100



SEMESTER -VIII

Prerequisites: Digital Signal processing

a:!r:e Objectives: T e will enablestudentsto

COURSEOUTCOMES:

U letion of this coursg student willbe abte to:

Textbook.
Digitallmage Processing-RafotC Gonz; er afd R chard t. Woods, pHt3rd Edition 2010

i;
i

t

Course Code
CIE Marks 50(L:T: P)

22EEE8XC

3r0:0 sEE Marks 50No. of Credits Examination Hours

cLol U de rst nd the d igitai image rng
cLo2

cessingla h tage d din imigita ag
cLo3

ues in imageUs th haimage ent
cr04 h im .estorationage tech andqu meth od d itarg ge
cLo5 App hologicalo rocessingrations in digital image

Content

fi
ule1 ol PmaSe

Exa Jes eld h t D igita rng, Ste D igita ge
Cog, age Eng nts rceptl gend isiti introd ction to ls prmage

8 Hours

L3

ma andSampling auanti:ation
8as lationRe h ps Somels, sicBa sity nctions/H ls at ia ilt€Sp ring, tiaing hsSr.ooth st? cSpatial ilters

8 Hours

L3

Module 3 Filterlng in the Fr€quency Domain:
Basics 

-oJ 
Filtering tn the Frequency Domain, image srnoothing using frequency domain filters,lmage Sharpentng Using Frequency Domain Filters, Selective iiltering.

lmage Segmentation: Fundamentds, point line and edge detection, ihresholdine,

8 Hours

t3

ul 4 lmage Restoration nd R structi
el d atirmage eg Nois rat the

No o s FJly ing heri dpatia ng Doqu Filte Ling, Idatio Estidec mati htng datiDeg ilte Minang, E!t.lsqu
Fi heer) Constng, ed teast Sq Filtering.

5 F,. !.:

L4

Modute 4 MorphotoBrcat tmage pro(essing:
Prelimin.fles, Erosron and Ditaron, Openrng and Ctosing Cotoi t.nage processing: CotorFundarnentals, Color Modets, pseurlo color tmage processing.

8 Hours

L3

co81c.1 dge higitizat ps ls d ti cing p
D

co81c.2

U ge hrnc
co81c.4 ha8e rq pati nd in

hologicalimaEx hpla pt p drng

N[)L

Course: lmage procFssing (profegsional Elective)

3
03

t_-

L.

No. of Hours/
RBT levels

lntroduction, Origins Digital
image Fundamental

System,
Sensing

digital
2

5ome

Filters,

co81c,3 in both the

in both
co81c.5



Reference Books:
1. Digital lnri;3 Pfocessing S.Jayaran,drr, 5. Esakklrajan,T. Veerakumar, TataMcGr:wHi 2014.

2- Fundamentak of Digital lmage processing_ A K. Jain, Pearson 2004.

Scheme of Exam;nationl
semester End Examination (sEE):

SEEquestion paperis to be set fol100 marksand the marks scored willbe proportionat€ly reducedto 50. Therc r,vl

be rwo full questions {with a maxinrum of three sLrb questions){rom each moduie cirryrng 20 m.rks each. students

are requlrecito answer any five full questions.choosins at least onefull question from each module.

a'.irtinuous lnternal Evaluatron (ClE):

Three Tests are io b€ conducted for 40 marks each. Average of Marks sco.eci in all three rests is addedto t€st

component. CIE is executed by way of quizzes / Alternate Assessmcnt Tools (AATS), and threetests' Some possible

AAT5:seminar/assignmenls/mini projects/conceptvideos/ partial reproductionof research work/ group activity/ any

Typlcal Evaluation pattern for regulsr courses is shown in Table 2.

Table 2: Distribution ofweightage for CIE & sEE of Regular courses

Component
-Marks

ctE

CIE Test-l 40

50

ClETest-2 40

ClETest-3 40

Assignments x0

SEE Semester End Examination 50 50

100GrandTotal

co/Po o o o o o o o o o o

co81c.1 1 2

co81c.2 1 2.. 3

co81c.3 3 2 2 3

2 1 2 3

3
co81c.5 1 1 2

2 2

.-.1J-J
:J
"J
E

S
S*

:

:

CO-PO and PSO Mapping

o o o o

3

2

co81c.4 2

2_. 2

TotalMarks



Course: Ene Conservation and Auditing {Professional EIective)

Course L€arn o

clo 1

Course Outcomes a

on ofthis course, student wiltbe able to

I

Course Code 22EEE81D CiE Marks 50
Hours/Week (L:Trp) SEE Marks 50
Cr€dits 3

cro 2

To explain fundamentals of energy, the
conservation.

current energy scenario, energy managemenr and energy

To explain the importance of Energy audit, concept of energyaudit, the energy conservation act and

cto 3 audit offans, wer plants
clo 4 hting systems and electric motors.
cto 5 To explain En ng N4easure in existi as wellas new buildi

RBT levels

Energy Management and Energy Conserv€tion Opportunities: [nergy Me nagement, Tariff, Energy
Conservation.

Content

Ty etw,
rgy,

Modu Fund t1 ls En d Enercy Scena{erSy
nd ls Ene E Co d Non tcv

G des E E De d ndrcv d Eia, Scen rio ndrgy E Secunergy rity
E ergy Strategy

08 hours/ L3

citoll
Ty

ility,

od le Electrica2: E ent:rgy aSem
M De d B ntp Ca p,
En ud Conir:ercv EN EnerSv it, p Co ctiIleergy it, Data Tc h

Econd ib Ty Me U nd ndirsta Enng Costs,rgv
8ench a rk nd En lant Ene el d En S it!tbsteryv

08 hours/ L3

Module 3: EneryyAudit (Contlnued):
The Energy Conservation Act, 2OO1 and tts Features, Responsibilities
Underthe Energy Conservation Act, 2001.

Fan Laws and Cul..i, i'rwer Consumption by a Fin.
Potentialin Fans.

and Duties to be Assignecl

EnergyAudit ofFans: Classification oI Fans,
Ene

0E hours/ L3

lndian Power Plant Scenario, How is Energy Audit of power ptants Hetpfut?, Types of power ptanrs,
Energy Audit of Power Plant.
tn it of Classergy ificatio Motors ated M Efficie
M E Co M

Module 4: En€rgy Audit of a Power plant 03 hours/ L3

Module 5: EnergyAudit of Lighting Systems
Fundamentals of Lighting, Different LighIn

Buildings.

8a irtuSystc llasts,
L Co Lghtin dSyste ghti EnSystemn8 it, rt itircy-s c pOp

EN to Buiergy ldi Eppli€d Mncs rgy-Sa Nvrng
it H Gene? E Ti li ble Nn8 istiEx

08 hours/ L3

co81D.1 Discuss the funda mentak of enersy, the current energy scen.rio, energy nranaEement and

co81D.2 in th EnExpla rcv udit, pt rgv rcv
its

co81D.3 Conduct energy audit offans, power plants

co81D_ 4 Conduct energy audit of motors and I ighting systems

co8!.D. s Explain enersy saving measures in exist ng as we as new buitdi nes

ilr

SEMESTER VIII

Prerequisites:

3:0:0

Examination Hours

supply
lndia,

Systems.
Strategy,

ConservationEnergy

Audit in Buildings,

audit,



Textbooks:
1. Ene.gy Management Conservation and Audits, Anil (umar, Om Prakash, Prashant Singh Chauhan, Samsher

Firs+{dluon 2020, CRC Press:

2. Handbook of Energy Audit, Sonal Desai, 2015, McGraw Hill Educatlon (lndia) Private Limitcd
Reference books:

1. Energy IManagement Handbook, W.C. Turn€r, John Wiley and Sons

2. Energy Efficient Electric Motors and Appllcations, H.E.lordan, Plenum Pub. Corp

E-Books / Web Refglenqe!
1.

ug.s.E

httpr//siies.soosle.com>venusict.ors>ntpl video link

1. httos://nptel.ac.inlcourses/112105221

2. httpsi//nptel.ac.in/coLrlses/105102175
scheme of Evaluation:
semester End Examination (sEE):

SEE Question papea is to be set lor 100 mark5 and the marld scored will be proportionately reduced to 50. There

willbe two fullquestions (with a maximum of four sub questjons)from each module carrying 20 marks each. students
are requiredto answeranyfive fullquestlons choosing at least onefullquestion from €ach module.

Three iests :re to be conducted for 40 marks each. The average of the thre€ tests are takef ior computatio! of CIE

CIE ls exe.uted byway ofqLrizzes fAlternateAssessmentTools (AATS), and threetests.

Some possible AATS: seminar/ assignments/term paper/ open ended experiments/ mini'projects/.onccpt videos/
pa rtl! I reproductioi of research work/ ora I presentatio n of !'esearch work/group activity/ develop;ng a generictoo box

for probem solvinC/ report based on participation:n create-a-thon/ make-athon/ code-a.thonl hack'.'thon
or du,'eo or'€ouredorgdn ldrions/dnyothpr.
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lable 2: Distribution of we e for CIE & SEE of

Grand Total

-

Component TotalMarks
CIE Test - 1 40

ClETest-2 40

ClETest-3 40

50

.,i(40)* AAr(10) )

ctE

Quiz / assignment/group
discussion/presentation/mini projects 10

100 50

o o o o o o o o o o o o o

co81D. 1 1

co81D. 2 3 1

co81D. 3 3 1 1 1 1 1

co81D.4 1 7 1 1 L 1

co81D. 5 3 1 1 1 1

1 1 1 1 1 1

Continuouslnternal ivaluation (clE):

Marks

5EE Semester End Examination

100

CO - PO Mapping With Strengths

colPo-Pso o o

3

1 1

3
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