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DEPARTMENT OF EEE REGULATION 2020
M.E ~-POWER ELECTRONICS AND DRIVES
Currlculum for Semesters — 1, I, Il & IV

|- SEMESTER
Pﬁ:rl‘::: / Maximum Marks
1 c Cat
Caduhe o I L Tl | o ca | el Tom
Theory Course(s)
Applied Mathemalics for Electronics
20PPE101 | Power Semiconducior Devices PC a(o|0| 3|40 |60 | 100
20PPE102 | Analysis of Elecirical Machines PC 3| 0|0| 3 |40 (80| 100
Analysis and Design of Power 4 "
20PPE103 | ~onearors PC ilolo| 3|40 |60 | 100
Z0PPEEXX | Professional Elective | FE 3 0| 3 |40 |60 | 100
20PPEEXX | Professional Elective Il FE 3(0(0| 3|40 |60 | 100
Practical Course
20PPE104 | Power Electronics Circuits Laboratory | PC 0 Oj4 | 2150 |50 ] 100
TOTAL 18| 2|4 | 21| 290] 350 700
- SEMESTER
Periods / Maximum Marks
Code No. Course Categony Weak
LiT!lel ©lca| FE| Total
Theory Course(s)
20PpPE201 | Analysis and Design of Inverters PC 3|l olol 3 |40/| 80 100
20ppE20z | Sokd Stale Drives PC 31| o/ o| 3|40]| 80 100
20PPE203 | Special Electrical Machines PC 3 0| 0] 3 |40 60 100
20PPE204 | Power Quality PC | a| oflo| 3|40 60 | 100
20PPEEXX | Professional Elective-lll PE 21 ol ol 3| 40| &0 100
Z0PPEEXX | Prolessional Elective |V PE 31 al ol 3|40 60 100
Faszed in Board of Sludies Meeling {24 02 7022 Appraved in Acasamic Cownal Maabing (0903 7022}
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M.E Power Electronics and Driypg (R
W

[Practical Course 2
4 PC 0| 0]| 4 S0l s
20ppE205| Electrcal Drives Laboralofy I
EEC 0| 0| 4| 2|50] 5 ,
inl Praject '
20PPE206| Mini Pro) Total| 15 | 0 | 8 | 22 | 240 459 Euul
Il - SEMESTER
Periods [
Category|  week Maximum Mart,
Courseo o
—1 4
Theory Course(s) ______‘
20pTE301 | Fresearch Methodology g PC | alo| o 3]40] 60| gl
—
Power Electronics for eC .
20PPE3N2 | oo ewable Energy Systems 3| 0| 0| 3]40| 60 _1|;i
20PPEEXX | Professional Elective V PE 3{0] 0)3[40] 60| 1|
Practical Course |
|
| 20PPE303 | Project Work Phase- | eec | 0| 0/12]| 6] 50| 50| 10
0| 12| 15| 170 230 4%
Total] ° |
IV- SEMESTER |
Periods / _ |
Code No. Course Categon| Week Maximum H'IIE

L|T|P| C|ca| FE | Totd

——

Practical Courge

p—

20PPE401| Project Work Phase -1l EEC| 0| 0|24 | 12|50 |50 | 1™
Total |

0|24 | 12|50 | 50 | 100

S

Pazeod in Po
“’?‘E:{Et“'j“ Maeting (24.02.2022) Approved Mﬂ Council Maating (09.03 2022)
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M.E Power Electronics and Drives (R20:20)

LIST OF PROFESSIONAL ELECTIVES

Periods / Maximum
Code No. Marks
O Category, Week
LI Tl P CA | FE | Total
Theory Course(s)
Semester |- Elective |
"0EPEEQ1 Soft Compuling Techniques PE alojo 40| 60| 100
Electromagnetic Field
20PPEE02 | Computation and Modeling e - AL 40 | 60| 100
Control System Design for Power P
20PPEE03 Electranics E ajojo 40 | 60| 100
Semester |- Elective Il
20PFPEE11 Analog and Digital Controllers PE il 0| D 40 | 80 | 100
20PPEE12 Flexible AC Transmission Systems PE ) o] O 40 | 60 | 100
+0PPEE13 E;Etributad Generation and Micro PE al o 40 | 60 | 100
Semester ll- Elective Il
Modern Rectifiars PE
] 0| O 40 | 60 | 100
20FPEE21 and Resonant Converters
Computer Alded Simulation and PE 3| o| o| 3|40 |80 | 100
Z0PPEEZZ Design of Power Eleclronics
Svstems 1
FE
20PPEE23 Field Programmable Gate Array al 0| 0 40 | 60 | 100
Design
Semaster - Elective IV
High Voltage Direct PE 3] o] o 40 | 80 | 100
20PPEE3 Current Transmission
20PPEE32 Solar and Energy Storage Systems PE al o| 0 40 | 60 | 100
20PPEE33 | Non Linear Control PE 3| o 40 |80 | 100
J0PPEE34 | Electric Vehicles and Power PR N alala i
Management

N

Sludies Maeling (24.02.2022)

CHAIRMAN - BOARD oF STUDIES

Approved in Acodamlc Councl Meeting (0903 X032




gemester Ill- Elective v _::'""‘--..‘
Wind Energy pg | 3] 0|0 3| 4060 “"-*-E;
20PPEEAT | &) nversion Systems
and PE| 3|l 0] 0] 3| 40|60
J0PPEE42 | Energy Managemeni 0
Audiling ot
0 3| 40|68
20PPEE43 | Sman Grid PE| 3]0 0 10
o
20PPEE44 | Eleciric Vehicles PE | 3|0]| 0] 3 40]60 g
Tﬂ'ﬂ'[ Credit __-_""'n-
S.No | Category CREDITS PER SEMESTER (AICTE) Credits iny,
[ I ] v ;
1 FC 4 4 5715
Z. BS =
3. ES
4 PC 1 14 kY | 44288 |
5. PE 3 6 [ 15 | 2147% |
G, OE I t
7. EEC Z 6 12 ] 20 2857%
Total 21 22 15 12| 70 10000% |

FC - Foundation Courses

BS - Basic Sciences

ES - Enginesring Sciences

PC - Professional Core

PE - Professional Eleciives

OE - Open Electives

EEC - Employability Enhancement Courses

CA - Confinuous Assessment

FE - Final Examination

Passed in Board of aq&q;rmm (24.02. 2022

CHAIRMAN - BOARD OF STuuiES

o
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M.E, Power Eloclranics ardl Orfves (R2020)

| SEMESTER

LITIPC

20PMA1D4 APPLIED MATHEMATICS FOR ELECTRONICS ENGINEERS 4 I:I-j al 4

“Mature of Course | Fundamenial Core 1
Pre requisites | Basic Engincering Mathematics

Course Objectives
The course is infended to : _
1. The main objective of this course is to demonsirate varigus analytical skills in applied
mathemalics. )
2. Understand the extensive experience with the tactics of problem solving and logical
thinking appkcable for the students of ebactrical engineering.
3. To study performance of malhematical tools from a variety of mathemalical areas,
including matrix theory.
4. To study identify, formulate, absiract, and solve problems in electrical engineering.
5. To study the calculus of variations, probability, linear programming and Fourier serles.

Course Outcomes

On successful completion of the course, students will be able (o

EBloom's
CO.No. Course ﬂutr.f_u_'na Level
Apply various methods in matrix theory to salve system of linear
co1 lequations Applying
Maximizing and minimizing the functional that accur in electrical -
CO2 |enginearing discipline Applying
Computation of prebability and moments, standard distribubons of
co3 dizcrete and continuous random vanables and functions of a andom Understand
wvariable
Could develop a fundamental understanding of linear programiming
models, able lo develop a lingar programming model from problem Understand
CO4  description, apply the simplex methad for solving linear programming
problams
Cos ;IFnurier series analysis and its uses in representing the power signals Analyzing
Courge Contanls:
UNIT | MATRIX THEORY 12

Cholesky decomposition - Generalized Eigenvectors - Canonical basis - QR factorization -
Least squares method - Singular value decompasition.

UNIT I CALCULUS OF VARIATIONS 12
Concept of variation and its propenias = Euler's equation — Functional dependant an first and higher
order derivatives = Funclional dependant on funclions of several independent variables — anational
problems with moving boundaries — Isopanimetnc problems - Direct methods © Ritz and Kantorovich
meathods,

UNIT Il PROBABILITY AND RANDOM VARIABLES 12
Probability — Axloms’ of probabilty — Conditional probabdity — Baye's theorem - Random
variables - Probabiity function - Moments - Moment generaling functions and their
properties - Binomial, Polsson, Geomefric, Uniform, Exponential, Gamma and MNommal
distributions - Function of 8 Random variable,

Passed 1r1(£w of Studies Moatlng (09.10,2021) Approved in Academic Council Meeting (11.10.2021)

CHAIRMAN - BOARD OF STUDIES




M.E, Powind Elnctranica amd Drivos (2020

UNIT IV LINEAR PHGGHAMN!IHE ol mathod — Big M mathod - Two phase "hlhm;!
Formulation — Graphical eplution = SiMp I
Transperation and Assignment madals.

i i 1
UNITV FOURIER SERIES clion as power signals — Convergence of serigg _ g,

. . g+ Periodic fun ; tion ¢ Extension o other |
Founer |ngu:rnnme1rlc seres . el o ey 'plEIl'Dmc func i inle

ion : Cosing and sing Senes , and power spectum -
and ndd_lunn-llc:né Cn;::rﬂial Fourier series = Parseval's lhi_rDFEmu 5?5t§m5 - Giflmeraﬁn;e i
bane EL%TEIE 'anspgnhngunal functions = Regular Siurm - Liouv 0 oy
value problems
SEMes.

TOTAL: 60 FEH":'DS

REFEREMCES: ) .
1. Andrews L.C.and Fhillips R.L., "Mathema

i ndia Pvi. Ltd., New Delhi, 2015, _ - |
2 EF::;:;? Hﬂar'l:ll.a':m Operation”, Sehaum's outhing senes, and Edition, McGraw Hill, 2011
. Elsgolc l. I!J wCalculus of Variations™, Daver Fuh1ical'n:-nel., New '\’cr_r?:, 2013, .
4. John sn;1 R_A.. Miller, | and Freund J., "Miller and Freund's Probability and Siatistics for

i i 019.
Engineers”, Pearson Education, Asia, & Edition, 2 | _
5 G'ngll. P\, "Advanced Engineering Mathematics®, Thomson Asia Put. Ltd., Singapore,

cal Techniques for Engineers and Scientisty

il

2003. : .
§. Taha, H.A. "Operations Research, An Introduction”, ath Edition, Pearson education, New
Delhi, 2018.
| Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Outcomes (PS0s)
POs PS0s
cos [q[ 2| ala] 5] 6| 7] 8] o[t0] 1 12 1 2 3]
co 3} 3|2 3 2 3
coz al 3|2 3 2 3]
COo3 9l 3| 2 q 3 3
CO4 o 3|2 v 3
CO35 3 3) 2 3 | |
3 High 2 Medium | 1 ow | 0.
Formative assessment ==
_-—-—"'_FH
Bloom's Total
Level Assessment Component Marks marks |
'_R’Bmﬂrltl{!:i Classroom or Online Quiz : —
Understand | Class Presentation/Power -
Attendance pin! preseniafion - 1
5 I

AW %

Passed in Board of Sylicies Meeling (00.10.2021)

CHAIRMAN - BOARD OF STUDIES
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M E Prweor Elncfroniegg ang Ordens [R20240)

i i - LI TPl C
20PPE101 POWER SEMICONDUCTOR DEVICES —3 = ﬂ- ;
Naturc of Course | Prolessional Core = — il
| Pre requisites '_'F_:__!@ﬁmﬂntal of Power Semiconductor Devicas
OBJECTIVES
1. To improve power semiconductor device stnuctures for adjustable speed malor conlrol
applications,

2. Te understand the stalic and dynamic characteristics of current controlled power
sembconductor devices.

3. To understand the static and dynamic characteristics of vollage controlled power
semiconductor devicas.

4. To enable the students for the selection of devices for different power electronics

applications,
5, Tounderstand the control and firing circuit for different devices,

Course Qutcomes

On successful completion of the course, sludentswillbe able o

“Bloom's |
CO.No. Course Qutcome Fnical
co1 Delarming the suitable device for the application Analyzing
coz To design of semiconducior device and its parameters Analyzing
co3 Daszign of protection circuits Undaerstand
CO4 Design of control circuits Understand
cO5 LDaiemﬁna the relabilily of the system Understand
Course Contents:
UNIT | INTRODUCTION 9

Power switching devices overview = Alfributes of an keal switch, application requirements, circuit
symbols; Power handling capability = (S0A);, Device seleclion sfrategy = On-state and swilching
losses = EMI due to switching - Power dicdes - Types, forward and reverse characterstics,
switching characlerstics = rating.

UNIT Il CURRENT CONTROLLED DEVICES -
BJdTs = Construction, static characleristics, swilching characieristics; Megative temperatune
coefficient and second breakdown; - Thyristors - Physical and electrical principle underlying
operaling mode, Two transistor analegy = concept of laiching, Gate and swilching characterstics;
converder grade and inverter grade and other fypes; series and parallel operation; comparison of
EI:J:-'II-' H;ETTh',rristur - steady stale and dynamic models of BJT &Thyristor- Basics of GTO, MGT,

UNIT Il VOLTAGE CONTROLLED DEVICES 9
Power MOSFETs and IGETs - Principle of voltage controbed devices, construction, types static and
swilching characterislics, sleady stale and dynamic models of MOSFET and 1GBTs - and 1GCT,
New semiconductor materials for devices - Intelligent power medules- Integrated gate commutated
thyristor (IGCT) - Comparison of all power devices.

UNIT IV FIRING AND PROTECTING CIRCUITS 2

Mecessily of isolation, pulse transformer, oplocouplar — Gate drives circuit: SCR, MOSFET, IGBTs
Hndbg::: driving for power BJT. - Over vollage, over currenl and gale protections; Design of
&N >

e

n Board of Studies Meeting (08,10,2021) Spproved in Academic Council Meeting (11.10,2021)

CHAIRMAN - BOARD OF STUDIES



M.E Powar Eloctromics ard Dvivas (R202g)

UNIT V THERMAL PROTECTION , . . .
Heat transfer — conduction, convection and radlation;, Cooling — liquld cooling, vapaur . b
cooling; Guidance for hear sink selection - Thermal resistance and 'mpEﬂ"ad:FE -Electrics) anal.;..?
of thermal companents, heat sink Lypes and design — Mounting types- swilching loss 'ﬁlculau.:,n[::

power dovice.,
TOTAL: 45 PEHII‘Jng
REFERENCES: . ! -4 Awslications’ Th N
1. B.W Willams ‘Power Electronics Circuit Devices a pplicatans td Edition, Moy,
Daini, 2014,

3. Rashid MH., * Power Electronics Circuils, Devices and Applications ", Prentice pay

India, Third Edition, New Delhi, 2018 o _
3. MD Singh and KB Khanchandani, “Power Electronics’, Tata McGraw Hill, 2017,

4. Mohan, Undeland and Robins, “Power Electronics = Concepts, applications ang

Design, John Wiley and Sons, Singapore, ED_E‘D. _
5. Joseph Vithayathil, Power Electronics: Principles and Applications, Delhi, Tata

McGraw- Hill, 2020.

Mapping of Gourse Outcomes (COs) with Program Outcomes (POs) Program Specific |
Cutcomes [PS0s) N
POs P50s
€0s T2 al als [ 6] 7] 8] o[10] 11 12 1 2 )
o1 3| 2| 2 3 2 3
co2 alz2]|z2 3 2 3
Co3 | 3| 2]z a > 3
CO4 3|22 a 2 3
CQs5 3l 21 2 3 2 3
3 High 2 hadium 1 Low
Formative assessment _|1
Lull::rl:I " Assessment Component Marks marks |
Remember | Classroom or Onling Quiz 5
Understand | Class Presentation/Power point presentation 5 15
Allendance g
Summative Assessment ::j
Co
Bloom's Category : ntinuous Ass;uma-ntTg:ts Terminal ‘
(7.5) (7.5) (10) Examination (60}
member 10 _ 10 0 20
Understand 10 10 10 20
ﬁpplt'r ::Z:] ﬁn 0 0
Analyse 0 k[1] ]
Evaluate 0 0 = - -
Creale 0 0 i o
Passed in Board of Jludies heating (09.10.2021) Approved in Academic Council Meating (11102

N - BOARD OF STygjgs



M E. Ponver Elecironics and Orbeos (REZ020)

- LIT[P[C
AT e Analysis of Electrical Machines 3iolol3
Mature of Gourse | Professional Core
“Pre requisites Desian of Electrical Machines
OBJECTIVES:

1. To provide knowledge about the fundamentals of magnefic circuits, energy, force and
torque of multi-exciled Systems.

2, To analyze the steady state and dynamic slale operalion of DC machine through
mathemalical modeling and simulation in digital computer.

3. To provide the knowbedge of theory of fransformation of three phase variables 1o two
phase varables.

4. To analyze the steady stale and dynamic stale operation of three-phase induction
machines using ftransformation theory based mathematical modeling and  digital
compuler simulation

5. To analyze the steady state and dynamic stale operaticn of three-phase synchronous
machines using transformation theory based mathematical modefing and  digital
computer simulation.

Course Quicomes

On successful complation of the course, students will be able to

! CO.No. Course Quicome ETE::;:‘*
Formulate time domain and frequency domain description of Wide Sense
co E;it;r;;}r process in terms of malrix algebra and relate to linear algebra Apply
State WW.K theorem. spectral faclorization theorem, Sspectrum
CO2 |estimation, bias and consistency of estimators. Linderstand
ooh \Determine he State the Linear Filkerng and Wiener filtering. Apply
Hinducticns LMS algarithms, Levinson recursion algorithm, applications of
CO4 ladaplive filters Apply
Decimation, interpolation, Sampling rate conversion, Applications of
CO5 |multirate signal processing Apply
Course Contents:
UNIT | PRINCIPLES OF ELECTROMAGNETIC ENERGY CONVERSION 9

Magnetic circuits, permanent magnet, stored magnefic enengy, co-energy - force and farque in
singly and doubly excited systems — machine windings and air gap mmf - winding inductances and
vollage equations.

UNIT Il DC MACHINES g
Elementary DC machine and analysis of steady stale operation - Voltage and lorque equations
dynamic characteristics of permanent magnet and shuni d.c. motors — Time domain block diagrams
- solution of dynamic characteristic by Laplace transformation — digital computer simulation of
permanent magnel and shunt D.C. machines.

Passed in Board gf Sludies Meeting (00.10.2021) Approved in Academic Councl Maeting (11.10.2021)

CHAIRMAN - BOARD OF STUDIES



ML it hahien aiud Cirbvon Hmupﬂ:,

UNIT Il REFERENCE FRAME THEORY pititar teansformation = tranafor
Historical background — plinse (rnaformalion iy CONMTH inlilon ohiearvot) from aover I"“lllt:q r
variablos from siationnry 1o nitmey roforonee framp - Vil il Ttiimeyg o
mlorence HINES :
UNIT IV INDUCTION MACHINE I ntondy ol

otk o nontyals af alendy siolo opomtion -
Thieo phase nduction maching, ppibvninm el nn |rm1: I mochine varnbloa ang P Tty

iy e
accolormtion ehametarstics = valtage and o
r“fnrm1m r”'l"'lﬂ' varlnblog = r||-|]'||ylﬂm [:’ ﬂ'ﬂ'l"l'l'llﬂ |Im[1‘rlruﬂrm'l:l ’ﬂr bl I”rq“ﬂ 'il'ﬂl'lﬂlhnﬂ L dlﬂlnl

compuler shmulalion

UNIT ¥V SYNCHRONOUS MACHINES | i
| analysls of slandy sialo operation - vollage and ja
Thiee phase synchronous maching an ¥ ama variablos (Park's equations) - anayy m;n.!

equations in machine varioblos and rotor rafaronco fr
dynamic performance for lnad lorque vaelntlons = Ganaralized fnoary of rotaling olectrical machip,

and Krons primiive maching.
TOTAL: 45 PERIOpg

REFERENCES:

1, Paul C.Krause, Oleg Wasyzezuk, Scoll 5, Sudholf, “Analysis of Electrlc Machinery and

Drrive Systems”, Jahn Wiley, Socond Edition, 2020,
2 P S Bimbhra, “Generalized Theary of Electrical Machines”, Khanna Publishers, 2018,

3.A.E, Fitzgerald, Charles Kingsley, Jr, and Staphan D, Umanx, * Eleciric Machinary”,

Tatla McGraw Hill, Bih Edition, 2018,
4 R Krishnan, Electric Mator & Drives; Modeling, Analysis and Confrol, Now Delhi, Prentice Hal of

India, 2019.

Mapping of Course Outcomes (COs) with Program Outcomaos (POs) Progra m Speciiic
Cutcomes (P50s)
POs PS0s
COs
1 21 3 45 6| 7| 8| 8|10 11 12 1 2 3
E_D'i 1| 21 2 3 2 3
coz 1 a|z2|z2 q 2 3
CO3 a2z 3 2 3
Co4 12]2|2 3 2 3
CO5 | 3| 2]z 3 2 | 3]
3 High 2 Medium 1 Low -
Formative assessment e
Tolal
Bloom's Level Assossmant Componont Marks | marks
 Remember Classroom or Oniing Qulz — 5 =
nderstand Clazs Preseniallon/Fower palni presoniallon 5 | 15
Altendance - e
Passed in Board of Meeting (06.10.2021) Approved In Acadamic Councll Meating (1110 2011
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M E Povwar Electmnics aned Defvog (R2020)

Summaltive Assessment

Bloom's i i.j:_:nlinuw_s haa;nsmmﬂ_T Eﬂ-;!- Rrtoat
Category {7.5) (7.5 (10) Examination (60)
Remamber 10 0 10 20
Undarstand 10 10 10 20
Apply 30 30 30 50
Analyse o 0 0 g
Evaluale 0 0 0 0
Creale 0 a 0 g

Passed in Board f Studies Meellng (09.10.2021) Approved In Academic Council Meeting (11.10.2021)

qu
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20PPE103 ANALYSIS AND DESIGN OF POWER GONVERTERS | lil ; Bre
Nature of Course | Professional Coms = = ﬂit
Pre requisites Bnsle Powor Eloctronios 1 = s et
= e - —_— - : __-\-\-\-‘-:1
CBJECTIVES:

1. Todeterming the opemton nnd chamelaristics of contmbod rectifionms

2. To apply switching techniquos and basic topologles of DC-DC switehing rogulnkas

3. To Introduce the dosign of power convertor compononis,

4. To provide an In depth knowledge aboul resonant converlors.

5. To comprehend tha concepls of AC-AC powar convartars and Ihair applications

Course Outcomos

On successful complation of the course, students will be able 1o

CO.No. Course Outcoma Eﬁ;‘*—i
Level
oo Analyze the synthesis, Simulatien and testing of systems Analyzing
C0O2  |Apply different high peformance algorithms in ASICs W
CO3 |Applied to Logic Synthesis and tasting. i Apply |
CO4 [Use the FPGA tools and Roufing for commutate design LIndersiand
COS5 Discuss the design issues of SOC. ~ Undarstang
Course Contents:
UNIT | SINGLE PHASE & THREE PHASE CONVERTERS 8

Principle of phase controlled converter operation - single-phase full converter and Semi- converter

(RL.RLE load)- single phase dual converter — Three phase operation full converler and sem:

3&;’3"“' (R.RL.RLE load) - reactive power — power factor improvement techniques —PWM
Iers.

LINIT Il DC-DC CONVERTERS §
Limitations of linear power supplies, swilched mode power conversion, MNon-isolated DC- DG
converiers: operation and analysis of Buck, Boost, Buck-Boost, Cuk& SEPIC — under conlinuoss
and discontinuous operation - Isolated conveners: basic aperation of Flybaek, Fonvard and .
pull topologies.

UNIT lI DESIGN OF POWER CONVERTER COMPONENTS g
h_trm_:lun:tlun to magnaﬂc materials- hard and soft magnetic materials ~types of cores . copper
windings — Design of transformer -Inducior design equations -Examples of inductor design fot
?Il.;:“{‘“;'h:aﬁk converar-selection of aulput filter capacitors — selection of ratings for devices - I'¢
ilter design

UNIT IVRESONANT DC-DC CONVERTERS g

Switching loss, hard swilching, and basle principles of soft switching. R ———
converlers- load resonant converters ~ serles and paraliel - rﬁ:un:nll?witglrﬁ?;.ﬁ:gg?ﬁ - operal®
and HI'IEIYBH of I"u"$. 255 convarars m'npﬂ[lmn of E'CSJ'E'H"E- Intraduction to E'l.l"ﬂ'IET F'I.I'ﬂ-q

converners.

CHAIRMAN~ BOARD OF STUDIES



M = Pewor Efoctrnics and Do (R2020)

UNIT V VAC-AC CONVERTERS 9

Principle of on-ofl and phase angle control - single phase ac voltage controller = anakysis with B &
RL load = Three phase ac voltage controller - principle of operation of cyclo converer — single
phase and threa phase cyclo convarlors = Intreduclion to matrix converlers

TOTAL: 45 PERIODS
REFERENCES:

1 Ned Mohan,T.MUndeland and W.P Robbin, *Power Electronics: converlers, Apphcatian
and design” John Wiley and sons.Wiley India edition, 2016.

2  Rashid M H., "Power Electronics Circuits, Devices and Applications *, Prentice Hall India,
Third Edition, New Delhi, 2019,

3 P.C.Sen, "Modem Power Electronics”, Wheeler Publishing Co, First Edition, Mew Dalhi,
2018.

4  P.5.Bimbra, "Power Elecironics™, Khanna Publishers, Elevanth Edition, 2013,

Mapping of Course Outcomes (COs) with Program Qutcomes (POs) Program Specific
Dutcomes (PS0s)
POs PSOs
C0=
1 2 3 415 6| T 8] 9|10 11 12 1 2 3
A 159 2 3 2 3
iCo2 3 5 4
coa 3|2 2 | 2 |
fhat 32 2 3 2 3
3 High 2 Medium 1 Low
Formative assessment |
Bloom's Taotal
Level Assessment Componeant Marks mark
5
Remember | Classroom or Online Quiz _ 5
Understand | Class Presentation/Power peint presentation 5 1
Altendance 2 5

I\N,z/

Passed in Boar tudias Mesting (09,10.2021) Approved in Academic Council Meeting (11.10.2021)
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Summative Assessmont it
Bloom's Category 'izunﬁnuuus M;a ssment TE‘;—‘ Terminal
(7.5) (7.5) {10) Examination IEU]
| Remember 10 0 i0 E
Understand 10 10 10 ﬁ
Apply 30 30 — 30 g
Anatyse 0 0 0 g
Evaluale ] 0 0 0
' Creale 0 0 0 0

W

Passed in Board ygﬁum’ﬂ Meeting (09.10.2021)
CHAIRMAN - BOARD OF STUDIES,
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M E. Powar Elocteorics and Driees (R2020)

20PPE104 Power Electronics Clrcults Laboratory t E }i ]l_g
Nature of Course | Devices and Gircuils e
Pre requisifes Fundamentals of Power Electronics

Course Objectives

1. To provide an insight on the switching behaviours of power electronic swilches,

2. To make the students familiar with the digital locls used in generation of
gate pulzes for the power electronic swilches

3. To make the students capable of implemeniing analog interfacing as well as
contrel circuils used in a closed-loep cantrof for power electranic system

4, To make he studenis acquire knowledge on mathematical modeling of

power elecironic circuils and implementing the same using simulation lools.
5. To facilitate the studenls lo design and fabricate a power converter circuits

al appreciable voltagefpower levels.

Course Quicomes

1. Comprehensive understanding on the switching behaviour of Power Electronic Switches
Environments

2. Comprehensive understanding on mathematical modeling of power elecironic sysiem
and ability to implement the same using simulation toals

3. Ability of the student to use microcontroller and its associaled IDE* for power

electronic apphcaticns

4. Ability of the student 1o design and implement analog circuits for Power electionic
control applications

5. Ability to design and fabricale a power converier circuil at an reasonable power lkevel

CYCLE-1
5.No. Course Bloom's
Content co Level
1 Sludy of switching characteristics of Power electronic co A
iswitches with and_without Snubber (i) IGET (i) MOSFET PRlying
2 eling and system simulation of basie electne circuits .
sing MATLAB- SIMULINK/SCILAB con Applying
3 source fed resislive load and Resislive-induclive
4. COo4 Applying
4 source fed RLC load for different dampi .
ndilions ping Co2 F'Il:lﬂl'."rlg
5
hC gource fed DC molor load CO5 Applying
B Eﬂndmlng and System simulation of baslc power eleciranic :
ircuits using MATLAB-SIMULINK/SCILAB i Applying
Passed in sm?ﬁ‘nmin Meeting (09.10.2021) Approved In Academie Cauncil Meeting (11.10.2021)
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CYCLE-2
—— = — [ g T—
Blogr
S.No. Course Content Lavm‘
e UL S cos ‘—1-,__1\\:
1 [Three phase sine PWM inverler _ = 1 Apphi
3 {Genoration of PWH gale pulses with duty %I? 'c“_'inl;:;;g;‘";? CO4 T;hﬂxl
PWM peripheral of microcontroller ( T1-CZ09% 1T by N st ™
3 Duty cycle control from IDE Co3 "!'-Fll:ll-m;
4 IDuty Cycle control using a POT connected 10 ADC peripheral | . T‘\
i & standalans made = npryhu
5 Generalion of Sine-PVWM pulses for a 1_hreula phase Voltage H'_"'"‘--:
Source Inverter with contral of modulation index using PWM | CO4 Appiying
meripheral of microcontraller (T C2000 family/PIC 18) ) |
6 m—— i
Design of Driver Circuit using IR2110 CO4 APgying
———
Mapping of Course Outcomes (COs) with Program Outcomes (FOs) Program Specif; —
Qutcomes (PS0s) Sl
POs F‘EEI;_--"'
COs )
11 2|3| 4|5 | 6|7 8| 9|10 11 12 1 E |3
BE > : =
coz 3| 2 ” - - 3
CcO3 Ar = 3 : 3
Co4 3| 3 i - - :
il N 2| 3 | 2|
3 | High 2 | Medium T | Lowe E

Summative assessment based on Continuous and End Semester Examination

Bloom's Level Internal Assessment nd Semester Exﬂm"ﬁﬁr

- [50 marks) 50 marks
Remember 10 ] AT |
Understand 70 30 ="
Apply a0 R |
Analyze 0 e |
"Evaluale = —
Creale - —
=

N

Passed In Board of Stydics Meeting (05,10 207+
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N SEMESTER
—— — ,

( LIT[(P|C]
20PPEZOA Analysis and Design of Inverters AR REEE
Nature of Course | Professional Core
| Pre requisites Basic Power Electronics

Course Objective I
1. To provide the electrical circut concepts behind the different warking modes of
inverters =o 25 o enable deep understanding of their operation.
2. To equip with required skills to derive the criteria for the design of inverers for UPS,
drives elc.,
3. To analyse and comprehend the vanious operaling modes of different configurations of
nverters.
4. Todesign different single phase and three phase inverters.
5. Toimpart knowledge on mulilevel inverters and moedulation technigues
Course Outcomes
On successful completion of the course, studenis will be able to
Course Oulcome Bloom’s
CO.No.| ours v
Gal expertise in the working mades and operation of inverters
. Analyzing
coz il}esign single phase and three phase inveriers Apply
To formulate and design the invenars for generic Inads and Apply
CO3 | machine loads
co4 Multifevel inveriers and madulation techniques Linderstand
cos Anatyze the vanous concept of invertar lopalogy. Analyze
Course Contents:
UNIT | SINGLE PHASE INVERTERS q

Principle of operation of half and full bridge inverters - Performance pammetars — Vollage cantrol
of single phase inverters using varous PWM technigues — vanous harmonic elimination lechniques
—forced commutated thyrstor inverters

UNIT Il THREE PHASE VOLTAGE SOURCE INVERTERS g
180 degree and 120 degree conduction mode inverters with star and delta connected loads -

voltage control of three phase inverters: single, mulli pulse, sinusoidal, space veclor modulatian
techniques — Application to drive system

UNIT Il CURRENT SOURCE INVERTERS 9
Operation of six-slep thyristor inverter — inverter operation modas — load — commutated inverters -
Auto sequentizl curment source inverler (ASCI) = currenl pulsations — comparison of current source
inverter and vollage source inverers = PWM lechnigues for curren! source inveners,

LINIT [V MULTILEVEL & BOOST INVERTERS :
Muhidevel concept - diode clamped - flying capacilor - cascade type mullilevel inverers -

son of muldevel inverters - application of multilevel inveriers = PWR technigues for MLI =
Single phase & Three phase Impedance source invarters,

Passed in mﬁm Meeting (09.10.2021) Approved in Academic Council Meeling (11.10.2021)
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IONERS

OWER conoIT nl inverters — CJ
VERTERS AND P ol of resona ~Classg . |

UNIT v RESONANT INVERTERS ' " uultnglﬂli‘-::]" e iurbances-power conditioners.(pg "%

Sernies arallel resona
eries and p Vlink invarters.-pow

inverler - resonant

UPS, online UPS. TOTAL: 45 PERIqp,

TEXT Ec:r:rﬁg s L Bl T nies Circults, Eﬂgiﬁj and Applications ",
) aion New Delhi, 2014. _
Prentice Hall India, Thif i NS stems”, Pearsan Educalion, Second

3 Jai P.Agrawal, "Fowef Electronics 2Y

3 E::Iaﬁ;:;j "Madem Power Electronics and AC Drives”, Pearson
Education, fourth Edition, 2013. N N

4 Ned Mohan,T MuUndeland and W.P Robbin, “Power EF:El::trﬂIrl‘rcs_ converters,
AE lication ;m.l:l design” John \Wiley and sons Wiley India edllmp, 2018

5 PEiF:ip T. krein, “Elemenis of Power Electronics” Oxford University Press -199g,

5 — N

HEFEHErEEPEL‘_?EEin .  Power Electronics”, Wheeler Publishing Co, First Editicn,
Delhi, 2018. o

New Delhi Khanna Publishers, Eleventh Edition, 2013,

2  P.5.Bimbra, "Pawer Electronics”,

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
| Outcomes (FS0s)
POs P50s

Cos (1| 2| 3| 45 |6| 7| 8| 9|10 11 12 1 2 |1

col 3| 3 2 3 2 |3

co2 | 3|3 2 E 2 |13

cO3 3| 2 2 3 2 11

L

co4 |

3| 2 2 3 2. 1 &

COD5 3l 2 2 k1 2 3

3 | High : =

[3] 2 Medium 1 Low L

Formative assessment —

Bloom's Level Ass r_}:;

e3sment Component Marks mmarks

[ Remember Classrgurn or Online Ouiz 5___,,_,_,_._-----""l
Understand Class Presenlation/Pow .

R Bf point presentation . s |

5
_I—._.-‘_._.-'-'-.-..."H

Passed in EMTZ%MIHH {ﬂg-m,_am” Eq].:l-l
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ME. Power Eloctromes oid Dryves (R20200

Summative Assessment
Bloom's q‘nnﬂnunus Ass;ssmcnt fﬂnﬁa— Terminal Examination (60)
Categary (7.5) (7.5) 110)
Hemeamber 10 0 10 20
Understand 10 10 10 20
Apply a0 30 30 &0
Analyse 1] 0 1] 4]
Evaluate 0 0 0 0
Create 0 0 i] 0

s

Passed in Bogrd of Studies Meeting (09.10.2021) Approved in Academic Council Meeting (11.10.2021)
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20PPE2 - 1
! fom — Tl | Ehu1r}ﬂn| fachinog
N i Course Profossional O piaironles NG =22
I-F'“um ni os Fundamenials o ot ===
re requisiio :
Courte Ohjectives
ehappor lod DC drives, by
The course Is Inte nrltr:: te alyzo tha operation of ha convertor [ €NOR h
1. Tosludy aneBORTEE o induclion
quaivaly qun?’tltr?;vgrlf iha operation of V5! and CSl fod motor
2 To familiarize the studed
tion machines
3 ?‘Lh::derslﬂnd the field arentod contro m;;f::nus molor drives
‘a' To impart knowledge on e control of syn
Course Outcomes " lalo
On successful complation of the mlﬁg,_s_llﬂiil_._.'m"—'l-b—e-ﬂ—h Bloomg—
Course Outcome Eaici
CO.Na. owear supplies for
| Wil be able 1o formulate, de&g:ﬂd analyze p Analyze
con loads and maching ; | = — |
genenc loa 5] and CSl fed Induction
co2 1 VWill acquire knowledge on the operation of V5! 3 Understang
JrOolat Crv. r z ion mator drives. =,
cos |Yvigel expertise in the field anented control of Induction Uideiiad
dcoedl b
\s | Willbe able to farmulale he conlrol schemes for synchronous mofor Anslyzs
drives. —
i cas | Apply the evolutionary optimization techniques Apply |

Course Contents

Unit-l RECTIFIER CONTROL OF DC DRIVES g
Princinle of phase control = Fundamental relations; Analysis of series and separately excided DC
molor with single-phase and ihree-phase converlers — wavelorms, performance paramelers,
performance characleristics. Continuous and dscontinuous armature current operations; Cusrent
npple and s effect on perormance; Operation with freewheeling diode; Implemeniation of braking
schemes; Drive employing dual converter.

Unit-l CHOPPER CONTROL OF DC DRIVES 5
Introduction to time ratio control and frequency modulation; Class A, B, C, D and E chopper
controbed DC molor — performance analysis, multi-quadrant contral - Chopper based
implementabion of braking schemes; Multi-phase chopper: Related problems.

Unit-lil CONTROL OF INDUCTION MOTOR DRIVES- STATOR SIDE AND ROTOR SIDE~ ©
AC vollage controller circult - six step inverer vollage control-closed loop variable frequency

;mul‘:'z‘-1'sla:1t::Ir it;ﬂﬂﬂ-.:na J;jet:;:: Ig?fusﬁilgfﬂ: T:;iabh frequency drives — comparison Static 1"
: @ in bt o e =il clar
considerations - modified Kramer drives, rolor circult ~ static scherbius drives - power f2

Unit-V FIELD ORIENTED CONTROL OF IND 4
Field oriented control of Induclion machings E‘GTIDN mEﬂR DRIVES 1 e
methods = Flux vector estimalion - 0 Y = DC drive analogy — Direct and .

: Irect .
with stator and rolor fluxes, DTC conirg| mtgﬁg: coniral of Induction Machines — Torgue E‘.:pTEE!II:l"

FPassed in Board of ?l%giM!mjng ma-‘ﬂ.iﬂi‘lj
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M E. Poweor Eleciromica amd Dvivas (R2020)

Unit-¥ SYNCHRONOUSMOTOR DRIVES g
Wound field eylindrical rofor motor = Equivalant circulls = performance aquations for operation from
A vollage sourco - slading and braking - V curves - Self control-margin angle confrol-lorque

TOTAL : 45PERIODS

REFERENCE BOOKS

1 P.C Sen "Thynstor DC Drives™, Jahn wiely and sons, New York, 2015,

? Gopal K Dubey, "Power Semiconductor contralled Drives”, Prentice Hall Inc., New

Jersy, 2018,

Gopal K.Dubey, "Fundamentals of Electrical Drives”, Marosa  Publishing
Housa, New Defhi, Second Edition ,20149.

Bimal K Bose, "Modern Power Elecironics and AC Drives”, Pearson Education Asia 2002,
R.Krshnan, "Electric Motor Drives — Madeling, Analysis and Control®, Prentice-Hall of India
P, Lid., Mew Delhi, 2016,

VedamSubramanyam, “Electric Drives = Concepts and Applications”, Tata McGraw-Hill
publishing company Lid., Mew Delhi, 2012,

W.Leonhard, "Control of Electrical Drives®, Narosa Publishing House, 2018,

8 Mumphy JM.D and Turnbull, *“Thyristor Control of AC Motors®, Pergamon Press, Oxford,

& Eh s L

207
Mapping of Course Dutcomes Il““:ﬁs]n with Program Outcomes [ﬁ:} FProgram Specific
QOutcomes (PS0s)
PO PS0Os
COs ~
1| 2] 3| 4|5 6| 7 B| 8100 19 12 1 2 3
co 2| 3 1 3 2 2
coz | 3| 3 1| 3 2 2
Co3 al 3 1 3 2 2
co4 3l 2 1 3 2 2
COs5 il 3 1 3 2 2
3 High 2 Medium 1 Lo
Formative assessment
Bloom® Total
L:,:! . Assessment Companent Marks marks
—Remember | Classropm J Dniine QUIZ/Group discussion 5
Undersiand | Class Presentation/Power paint presentation [ 15
Altendance 5

Passed in H?ﬁ Studies Meeting (09.10.2021) Approved in Academic Council Meeting {11.10.2021)
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Summative Assessment
Bloom's Category G:rnﬂnunuu Assessment Tests = TF
na
g (7.3 L30) E!aminal;m
Remember 6
0
:::!Hr'itand - = = i‘ﬂ’i“‘a
Y
Anans 2 o o
Evaluate g 0 0 _EL-—-_L_L
Creale 5 g 0 %“"'--1.
0
0
|

Passed in Board u’;&‘ﬂm
“l'-&etlng {08,
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M E. Power Elecirovics and Orfeas (RZ0201

20PPE2O3 Spocial Electrical LITIF]C
Machines

e
=
=
L

Nature of Course] Professional Core
Pre requisites | Fundamentals of Electrical Machines
Course Objectives
1 To review the fundamental concepls of permanent magnets and the operation of
pemanent magnel brushbess OC molors,
2 To introduce the concepls of permanent magnet brushless synchronous motars and
synchronous reluctance malars,
3 Todevekp the control methods and operating principles of switched reluctance mators.
4 Tointmoduce the concepts of slepper motors and its applications.
5 To understand the basic concepts of other special machines

Course OQutcomes
On successful completion of the course, students will be able to

c0.No. Course Qutcome e IE:T;?
co4 Understand the open loop and closed loop systems stepper molors. Undarstand
coz ;jlassitir-_.l Ihe characteristics of special machines Understand
o3 Compare of the contrel methods of special molors. Andlyze
CO4 Select the suitable motor for a certain job under given conditions ApiEly
C0O5 | Analyze various types drives used for cerlain koad Anahfze
Course Contents

UNIT | PERMANENT MAGNET BRUSHLESS DC MOTORS 8
Fundamentals of Permanent Magnets- Types- Principle of operation- Magnetic circuit analysis EMF
and Torque equations- Characteristics and control,

UNIT Il PERMANENT MAGNET SYNCHROUNOUS MOTORS -]
Principle of operation = EMF and Torque equations - Phasor diagram - Power controllers — Torque
speed characlerislics — Digital controllers — Constructional features, operating principle and
charactenstics of synchronous reluciance motor.

UNIT Il SWITCHED RELUCTANCE MOTORS 8
Constructional fealures -Principle of operation- Torgue prediction—Characteristics-Power
conlrollers = Conlrol of SRM drive- Sensoriess operation of SRM — Applications.

UNIT IV STEPPER MOTORS £
Construclional Tealures —Principle of aperation =Types — Torque predictions — Linear and Non-
linear analysis — Characleristics - Drive eireuits — Closed loop control -Applications.

UNIT ¥V OTHER SPECIAL MACHINES 9

Principle of operation and characleristics of Hysleresis mator — AC series molors — Linear motor

Anplications,
i TOTAL : 45 PERIODS

Pasmdif%;ﬁd af Studies Meeting [09.10.2021) Approved in Academic Council Meeling (11.10.2021)
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M E. power Eleclronics and %%

1 T.JE, Miller,
' s 2017.
London, 2013. motor drives CRC press, _
2 R Krshnan, Sy._rrh:hed Ha!llﬁlidtﬂ':;i' mmgpmcaﬁﬁﬂr contrals., Oxford unwmﬁh‘ e
3. T.Kenjo, ' Stepping molors an _

New Delhi, 2016

‘Brushhess magnel an

allof In dia,2012.

REFERENCE BOOKS ' ice I
as'  Prentice Mc Graw hill publishing

1. R Krshnan, 'Electric motor d'*wE}aclric N chines', Ta12

2. [DPKothar and I.J.IHBgr_mh.

i 14, '
company, New Delhi, Third Edition, E;}nd - ansformers” Pearson Education,

3. Irving LKosow, “Eleciric Machinery
Edition, 2017.

utcames (POs) Program Specific Outeoms,

Oulcomas (COs) with Program O

Mapping of Course
(PSOs) I —
= — PSOs
C0s e,
sTalal ale ] =] v 8] 8|81 12 1 2 | 3}
cot | 2|3 ? 2 | 1]
coz 5| 3 3 2 7 |
CO3 5| 3 p 3 2 )
CO5 3| 3| 2 <] 2 7|
3 High 2 Medium 1 Low i
“Formative assessment .
Bloom's Toll |
Level Assessment Component Marks marns
Bamember | Classroom ] Online Quiz/Group discussion 5
Understand | Class Presentation/Power point presentation 5 15 |
Altendanca 3
——
‘Summative Assessment ——]
oy _._._._...'-'-
Bloom's Category Continuous Assessment Tests minal
l.?1.5-} 2 3 Te |
o : 7.5 ion
Remember 5 . (o) Emm_lr_u;%u;ﬂ
Understand 10 10 1E _'f
| Apply 30 30 30 — 8
| Analyse 0 i ___._é-—-—""
Evaluate 0 0 0 . ey
Creale 0 5 g _-_-_;_4%’/
Passed in of Studies Meeting (08.10,2021 I
; Approved in Academic Councll Meeting lf'l“-mjﬁ
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20PPE204| Power Quality {_';[.fq'“ ‘ &

! 3jo|0|3

‘Mature of Course | Professional Core I
| Pre requisites | Fundamentals of Elecirical Engineering

Course Objectives

The course is intended fo
1. Tounderstand the varous power qualily issues.

2. Tounderstand the concept of power and power Tactor in single phase and three phase
3. syslems supplying nonlinear loads,
4

. To understand the convenlional compensation techniques used for power factor
comeciion and load voltage regulation.

To understand the aclive compensation techniques used for power factor correction,
To understand the active compensation techniques used for load voltage regulaticn,

e

Courze Qutcomes
On successful completion of the course, studenis will be able to

“Bloom's
c Dut
cO.No. ourse Outcome L evel
cof To formulate, design and simulate pawer supplies for gensaric load
Apply
Infer harmonic analysis on power supplies and drive systems.
Co? by PR ¥E Roshesia
and design load compensation methods useful for mitigating
CO3  Luality problems. Apply

Co4 Ability to formulate, design and simulate power supplies for machine
loads. Apply

cos [To conduct load tests on power supplies and drive systems,

Apply

Course Contonts

UNIT | INTRODUCTION 9

introduction — Characlerization of Electric Power Quality: Transéents, shert duration and long
duration vollage varafions, Voltage Imbalance, waveform distortion, Voltage flucluations, Power
frequency variation, Power acceptability curves — power quality problems: poor lead power factor,
Men linear and unbalanced leads, DC offset in loads, Nolching in load voliage, Disturbance in
supply voltage — Power quality standards.

UNIT Il ANALYSIS OF SINGLE PHASE AND THREE PHASE SYSTEM g

Single phase sinugoidal, non sinusoidal source supplying lnear and nonlinear loads — Three phase
Balance system - Three phase unbalanced sysiem — Three phase unbalanced and distorted

source supplying non linear loads — Concepl of PF = Three phase three wire = Three phase four
wire system,

UNIT Il CONVENTIONAL LOAD COMPENSATION METHODS ]
Principle of Load compensation and Voltage regudation — Classical load balancing prablem : Open
loop balancing - Closed loop balancing, Current balaneing — Harmaonic reduction and voltage sag

reduction — Analysis of unbalance — instantanecus real and reactive powers — Extrachion of
fundamenial sequence component,

Paszed in Bﬂﬂd/?}

udies Meeting (08.10.2021) Approved In Academic Gouncil Meating (11,10,2021)
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M E. power Efecironics aneg %”

M
[:.5'I‘.ﬂ-1['}'f|r:a‘:;:f shunt compensator siructure _

i |
— |nsianltanaous syrr‘{me!rmal mmpﬂnefﬁ;ﬁ’ﬂrﬁ
= unbalanced — Realization and capy, olof u-.._rr:

UNIT IV LOAD COMPENSATION '-'5|NG| three
Compensating single phase loads — ldea ey
reference currents using instantaneous i ree i
— Generating reference currents when the Em| de
DSTATCOM — DSTATCOM in Voltage control mode.

UTION SYSTEM
DNIT V SERIES COMPENSATION OF POWER Egng;Ea:imr supported DVR ~ DVR gy, |
Rectifier supporied Dynamic Voltage Restorer = r Quality Conditioner. Clg
vallage Restoration — Series Active Filler — Unified Powe

TOTAL: 45 pgp
Oiogy

TEXT BOOKS ; c o
1 ArndamGhosh “Power Quality Enhancement Using Custom Power Devices”, Kiyyg,
Academic Publishers, 2012 . _
2 R.C. Duggan, Mark F. McGranaghan,SuryaSantoas and H.WayneBeaty, “Electricg Povig,
System Quality”, McGraw-Hill, 2014,

REFERENCE BOOKS o AT
1 Jos Amillaga and Neville R. Watson ," Power system harmonics”,Wiley,2013.
Derek A. Paice , "Power Electronics Converter Harmonics :Multipulse Methods fgr Clean
Fower” Wiley, 2017. .
2. Ewald Fuchs, Mohammad A. S. Masoumn Power Quality in Power Systems and Electicy
Machines Elseveir academic press publications, 2021,

Mapping of Course Qutcomes (COs) with Program Outcomes (POs) Program Specific
Outcomes [PS0s)
COs POs P50s
2| 3 4|5 67| 8| 810 11| 12 1 2 ]
co1 21 3 3 1 3 !
co2 3 3 3 1 5 7
G2 |a) e 2 1 3 2 2 |
e e 3 1 3 2 | 2
il LR 2 2 3 2 | 2
3 High 2 Medium 1 Low '|
Formative assessmant =
Bloom's T e—— ~fotdl |
Level Assessment Component Marks | marks |
Remember_| Classraom  Oniine Qg T 1
understand | Ciass Presentation/Poper |:?:|l;1t dlrz?esnﬁtamn '——5——5 5 |
Altendance _'_'_'_'“—'—P—-—-_._I.E'}_________ !

Passed in Board & Gludies Meeting {us.m.zuzn
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= Summative Assessment
1 Continuous :.55 oEsment Tn;u. Terminal
Bl s Coleqgo
_MT %_n bzt (7.5) {7.5) (10) Examination (60)
Remombar 10 10 10 20
Undarstand 10 10 10 20
e Apply a0 0 30 B0
Analyso 0 ] a 0
Evaluale 0 0 i 0
) Creale 0 0 a Q

Pmmqéu;mf of Studies Meeting (09.10.2021)

CHAIRMAN - BOARD OF STUDIES
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HE————fe B atory
Electrical prives Labor 2l
Z0PPEZDS e ]
NSicre-of Sairea | Diices and Cicins -
Naliire of Course | Devices and Cl BT TAACHINGS |
Pre requisites Fundament: gl —

Course Objectives
. nd AC drives
. To design and analyse the various E:Em using digilal processors

: COnve
- To genarale the g peles ¥ inverters using digital processors

1
2 o
. To generate the firing pulses for .
3 G g d nonlinear systems.
5

. Design of controllers for linear an . imulation
Implementation of closed loop system using Lot

Course Qutcomes

1. To leam about electrical drives sysiem.
2. Ability to simulate different types of machines in a system
3. Ability to simulate different types of converiers in a system
4. Analyze the performance of various elgctric drive systems
5. Ability to perform both hardware and software simulation
CYCLE-1
S.Na. Course ] Bloom's
Content co Level |
1 Speed control of Converter fed DC motor cCO > Appyng |
2 |Speed control of Chopper fed DC molor “Col Applying |
3 [Vif control of three-phase induction motor CO4 Appl}.rln!;_-;
4 [Miero controller based speed control of Stepper motor CO2 Applyng |
] Speed control of BLDC maotor e
CO5 Applying |
e A

Passed in Board of /ﬁlt{!diw Maeting (0g. 10,2021

Approved In Ac _1_[11.[11”
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M E. Powor Eleclionics and Drives {(R2020)

CYCLE-2
S.No, Courso Contont co Bloom's
Lavel
= 1 DSP based speed contrel of SRM moftor CO5 Apphying
2 oltage Regulalion of three-phase Synchronous COo4 Applying
__[Genarator
3 Cycloconvenar fed Induction molor drives COo3 Applying
4 Singhe phase Mulli Level inverter based induction malor | CO4 Applying
i rive
5 Study of power quality analyzer using FAGT Controller CO4 Appiying

Mapping of Course Outcomes (COs) with Program Outcomes (FOs) Program Specific
Qutcomes (PS0s)
POs PS0Os
e 1| 2] 3 4|5 B| 7| 8| 9|10 11| 12 1 2 3
Gl 2 2 3 2 3
Sl 3| 2 2 3 2 3
G 3| 2 2 3 2 3
CO5 3| 2 9 3 2 3
3 | High 2 | Medium 1 | Low
Summative assessment based on Continuous and End Semester Examination
, Internal Assessment End Semester Examination
Bloom's Level [50 marks] [50 marks]
Remember 10 10
Understand 20 20
Apply 40 40
Analyze a0 30
Evaluate -
Creala = =

Faumdﬁéﬂ of Studies Meeating (09.10,2021) Approved in Academbc Council Maeling (11.10.2021)
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ECTIVES
ROFESSIONAL EL
LIST OF P N AESTER-)

" 20PPEEDY Soft Computing Techniques Eﬂﬂ

'LNa ; tive
| Mature of Course | Professional Elec —
|_Pre requisites Basic o f NN,FLS,GA =

Course Objectives r ——
1. To expose the concepts of feed forward neu :
2. To provide adequate knowledge aboul feedback ﬂeum:ine'["’sm:t:ms
3.To teach about the concept of fuzziness involved in vanous sy :
4_To expose the ideas about genatlic algorithm
3. To provide adequate knowledge about of FLC and NN toolbox

Course Outcomes

On successiul completion of the course, students will be abla to e
=t loom's
CO.No. Course OQutcome Level |
To know the basic AMN architectures, algorithms and their limilations. 5
co1 Analyzing |
B Able to know the different operations on the fuzzy sels. 1
co2 2 Apply I
¥penise in the use of different ANN structures and online training i
co3 I lgorithm, Apply
owledgeable to use Fuzzy logic for madeling and control of .
CO4 nondinear systems. Apply |
|
mpetent to use hybrid contral schemes and P.5.0 ang
i CO5 Euuppm vactor Regressive. Appy
Course Contents:
UNIT | INTRODUCTION AND ARTIFICIAL NEURAL NETWORKS 3
Introduction to intelligent systems- Soit Computing tech

< 3 Gyarm
Computing - Classification of meta-heuristic le:hniquesiq ?&pﬁéﬁﬁﬁ;ﬂﬁﬁﬁ: frﬁg:%:ztmﬁim'
Application domain - Discrete and continuous problems . Single objective and multi-objective problars
-Neuron- Nerve structure and synapse. Aificka) Meuran and s madel- activation functions- Neurd
network architecture- single layer and multilayer feed forward networks.- Mc Culloch Pitts neur
I‘I}Dd'.::'l‘ perceptron modal- Adaline and Madafine. miultilayer i S PUF'I'
il AT et D Perception model- back pro

ming rulks ient - : i
propagation training- applicatione. g coefficient -back Propagation algorithm- factars affecting

UNIT Il ARTIFICIAL NEURAL NETWO

Counter propagation network- archis
network- Hoplield! Recurrent nepwor
characleristics- limitations angd

IATIVE MEMORY ’

" characteristics of counber me
k cenfiguration . Stability Lonslraints associative “‘E“‘“”'rn;":p:
P ] tzman machina- ive Reso
lons Implumentﬂtmn and lmiﬂ.ing - ﬁsan:iat?::‘l ﬂe:g?ﬁm

Passed in Board of E{ud'i?z}!aatlng (09.10.2021)
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M.E. Powor Eloctronics and Drives (R2020)

UNIT Il FUZZY LOGIC SYSTEM g
Intreduction 1o crisp sets and fuzzy sels- basic fuzzy sel operalion and approximale reasoning.
Introduction to fuzzy logic modeling and control- Fuzzification inferencing and defuzzification-Fuzzy
knowledge and rule bases-Fuzzy modeling and control schemes far nonlinear systems. Sell organizing
fuzzy logic control- Fuzzy logic cantral for nonlinear time delay system,

UNIT IV GENETIC ALGORITHM g
Evelutionary programse — Genetic algorithms, genetic programming and evolutionary programming -
Genetic Algorithm wversus Conventional Optimization Techniques - Genetic representations and
selection mechanisme, Genetic operators- different types of crossover and mulation operators -
Optimization problems using GA-discrete and confinuous - Single objective and multi-objective
problems - Procedures in evolulanary pregramming.

UNIT V HYERID CONTROL SCHEMES 9
Furzification and rule base using AMNN-MNeuro fuzzy systems-ANFIS - Fuzzy Neuron -
Optimization of membership function and rule base using Genetic Algorithm —Introduction io
Suppart Vector Machine- Evolutionary Programming-Particle Swarm Optimization - Case study -
Familiarization of NN, FLC and ANFIS Tool Box.

TOTAL: 60 PERIODS

TEXT BOOKS:
1. Laurene V. Fausett, *Fundamentals of Neural Metworks: Architectures, Algorithms And

Applications®, Pearson Education. Wiley India, 2018.

2. Timothy J. Ross, "Fuzzy Logic with Engineering Applications™ Wiley India, 2016.
Zimmemann H.J. "Fuzzy set theory and its Applications” Springer international edition,
2017.

3. T.Ross, “Fuzzy Logic with Engineering Applications”, Tata McGraw Hill, New Delhi, 2003.

4. Ethem Alpaydin, "Introduction to Machine Leaming (Adaplive Computation and Machine
Leaming Series)”, MIT Press, 2014,

Corinna Cones and V. Vapnik, " Support - Vector Networks, Machine Learning ™ 19935,

Mapping of Course Qutcomes (COs) with Program Outcomes (POs) Program Specific
Outcomes (PS0s)

POs PS0s
COs | 4| 2| ala| s| s 7| 8 9|10 11 12 1 2 3
co1 3|3]|2 3 2 3
co2 3|32 3 2 3
CcOo3 3|a]|2 3 2 3
Co4 3|32 3 2 3
CO5 3|32 3 2 3

3 High 2 Medium 1 Low
Passed d of Studies Meeting (08.10,2021) Appraved in Academic Council Mesting (11.10.2021)
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I
Formative assessment. _T“‘R-\

Bloom’s t Marks otai Mariy .
Level Assessment Componen |

] 5- _-_'_‘----.._‘_‘_‘-\<

|_Remember | Classroom or Online Quiz — = H
Understand | Class Preseniaion/Fower point presentalio : |
Allendance __\l

—

Passed in Board of Stydies Meeting (09 10.2021) i[n!_{l
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M.E, Power Eleclronics and Drives (R2020)

20PPEED2 Electromagnetic Field Computation and Modolling E 13' I Fl; %
ature ol Course | Professional Elective
Pro mquisltc_E | Basi of Electrmagnic Tharoy
Course Objeclives
1. Torefresh the fundamentals of Eleciromagnetic Field Theary.
2. To provide foundation in fermulation and computation of Electromagnetic Fiekds using
analylical and numerical methods,
3. To impar in-depth knowledge on Finile Elerment Method in solving Electromagnetic field
problems.
4. To introduce the concept of mathematical modeling and design of elecirical apparatus.
Course Qutcomes
O successful completion of the course, students will be able 1o
Bloom's
CO.No. Course Outcome Level
— Understand the concepts of electromagneatic. Understand
To formulate the basic of FEM
CO2 Apply
co3 The concepts in the design of rotating machines Apply
co4 To formulate the FEM method Apply
To formulate the use of k
e ofo te the u the package Apply
Course Contents:
UNIT | INTRODUCTION 9

Review of basic field theory — Maxwell's equations - Constitutive relationships and Continuity
equations - Laplace, Poisson and Helmholiz equation — principle of energy conversion - forceftorque
ealculation.

UNIT Il BASIC SOLUTION METHODS FOR FIELD EQUATIONS 9
Limitations of the conventional design procedure, need for the fisld analysis based design, problem
definition, boundary conditions, solution by analytical methods-direct integration method — variable
separable method — method of images, solution by numerical methods- Finite Difference Method,

UNIT Il FORMULATION OF FINITE ELEMENT METHOD (FEM) g
Varational Farmulation — Energy minimization — Discretization — Shape functions -Stiffness matnx —
1D and 2D planar and axial symmetry prablams.

UNIT IV COMPUTATION OF BASIC QUANTITIES USING FEM PACKAGES 9
Basic quaniities — Energy stored in Electric Field — Capacitance — Magnelic Field — Linked Flux -
Inductance — Force — Torque - Skin effect — Resistance.

UNIT V DESIGN APPLICATIONS g
Design of Insulatars — Cylindrical magnefic acluatars — Transformers — Rolating machines

TOTAL: 45 PERIODS

Fassed in of Studses Meeting (00,10,.2021) Approved in Academie Council Meating (11.10.2021)
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TEXT BOOKS:

el
1. Malthew NO. Sadiku, “Elements of Electromag

3 o - 2017 . i |
Press, Firel Indian Edilion rowbridge, "The analytical and numerica| 501y

ns, 2021- -
Finite Elemeanls”, TE']"IH-T angd F’and,

2. K.JBinns, P.JLawrenson, CW T
Eloctric and magnetic fields”, John Wiley & 50

3. Nicola Biyanchi , “Eledirical Machine analysis using
arming {Ad‘ﬂpli'ﬂ'ﬁ Computation and Mﬂd’lm

Group. CRC Publishers, 2015. .
4. Ethem Alpaydin, "Introduction o Machine Le
Leaming Series)”, MIT Press, 2015,

M.E. powar Elecironics A D, rr%

s, Fourth Edition, Dxfnm LIFIh,tg
Yy

Mapping of C Outcomes [COs) with Pro
pping of Course Oulcom i e

gram Outcomes (POs) Program Specif; —~

Approved in Academic Council Meeting |

POs PSDS_-_-_H"E

_—

COs 11 2| 3l4| 5| 6| 7| 8 9 10 11 12 1 2 1 ]

3 2 —r‘]

co1 3| 3|2 .

coz 3l 3|z 3 2 ] |

co3 3|32 3 2 3 |

1

Co4 3| 3l2 3 2 3 |

| cos 3| 3|2 3 2 1|

| 3 High 2 Medium 1 Low ]

Formative assessment

] Total |

E:_c;l;s Assessment Component Marks marks

Remember | Classroom or Online Guiz 5 =
Understand | Class Presentation/Power point preseniation 5 T 15

Attendance [
Passed in Board of E%M;ﬁ.mzuzu 11.10 0t
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M.E, Powor Eleclronics and Drivas (R2020)

—

20PPEED3 CONTROL SYSTEM DESIGN FOR POWER ELECTRONICS

| =
o) =
oo
3|

Nature of Course Professional Elective

......

Pre requisites Power Eleclronics

Course Dbjectives

1. To explere conceplual bridges between the fields of Coniral Syslems and Power
Electronics

2. To Study Confrol theories and techniques relevant fo the design of feedback controllers in
Fower Electronics

Course Outcomes

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

‘Bloom's
CO.No. Course Cutcome Loval
To understand an overview on modern linear and nonlinear contral i
co strategies for power electronics devices i
coz | Model medem power electronic converters for industrial applications Apply
r:a | Design appropriate controllers for modem power elecironics devices Apply
CO4 | Analyze and contral the linear parameters of power electronics Analyzing
cos  pnalyze and control the non inear parameters of power electronics Analyzing
Course Contents:
UNIT | MODELLING OF DC-TO-DC POWER CONVERTERS 8

Modeling of Buck Converter , Boost Converler Buck-Boost Converter, Cuk Converder  Sepic
Converier, Zefa Converter, Quadratic Buck Converter Double Buck-Boost Converter, Boost- Boost
Converler General Mathematical Modal for Power Electronics Devices

UNIT Il SLIDING MODE CONTROLLER DESIGN g
Vanable Struclure Systems. Single Switch Regulated Systems Shiding Surfaces, Accessibility of the
Shiding Surface Sliding Mode Contral Implementation of Boost Converter Buck-Boost Converter, Cuk
Converter Sepic Converter, Zeta Converler, Quadratic Buck Converter ,Double Buck-Boost Converter,
Boost-Boost Converter.

UNIT lll APPROXIMATE LINEARIZATION CONTROLLER DESIGN 9
Linear Feedback Confrol, Pole Placemen! by Full Stale Feedback , Pole Placement Based on
Observer Design Reduced Order Obsarvers , Generalized Proportional Integral Contrallers, Passivity
Based Control , Shiding Mode Control Implementation of Buck Converter |, Boost Converter ,Buck-
Boost Converter

UNIT W HONLINEAR CONTROLLER DESIGN [
Feedback Linearization Isider's Cancnical Form JInput=-Output Feedback Linearization | State
Feedback Linearization Passivity Based Conirgl | Full Order Chservers | Reduced.,

w

Paszed in Boa tudies Mesting (00, 10.2021) Approved in Academic Councll Meeling (11,10.2021)
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M E, poawir Ehﬂfrﬂrl.\:.a and fy,.
[

"

RTERS
UNIT ¥ PREDICTIVE CONTROL OF POWER ::Eﬂ:zpmdicmﬂ Control in Powar
Bosic Concepts, Theory, and Methads. Application L0 oo o erers

E'E““ﬂmca
AC Converler System, Faulls and Diagnosis Sysie .

TOTAL: 45 FIEHH:II:IB

TEXT BOOKS: , < , . )
1. HebemSira-Ramirez PhD, Raman Ell;g:‘gmﬂﬂm Control Design Technigye, "
Power Elecironics Devices”, Springer tams for Power Electronics: A Pracic

2. Mahesh Patil, PankajRodey, “Control Sys

Guide”, Springer India, 2013. Scont Sonine i Bewer & _
3.  Blaabjerg José Rodriguez, "Advanced and Intellige lectronicy ang

Drives” , Springer, 2014,

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Spegiiz—
Qutcomes (PS0s) S
POs PS0s
cos [ 412l 3lal sl 8 7] 8 910 1114 1 : [ 5
3 S
co a2 3
==
coz 3l 9] 2 3 2 3
co3 al 3|2 3 2 1
COa 3l 3|2 ) ? 3
C05 3] 3|2 3 2 3
3 High 2 Medium 1 Low
Fnrmal]‘ua assassment
. Total
Bl
E;TIE Assessment Component Marks marks
Remember | Classroom or Online Quiz 5 =
Undersiand | Class Presentation/Power point presentation 5 15
Allendance [ o Fa

|\

Passad in Board of E MEE‘IW {09-10..2”2 1)
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ME Powar Eloctronics and Drivas (R2020)

LIST OF PROFESSIONAL ELECTIVES-II
SEMESTER-

[—IDPPEEﬂ Analog and Digltal Controllers [L T|PIC

'Nature of Course | Professional Elecives

| Pre requisites |_control sysiem and converter conirol melhodologies
Course Objectives

1. To pmﬂde a overview of the conirol system and converter control methodologies
2. Toprovide an insight to the analog eonirollers generally used in practice
3. Tontreduce Embedded Processers for Digital Control
4. To study on the driving techniques, isolation requirements, signal conditioning and
prafection methads
3. To provide a Case Study by implementing an analog and & digital controller on a converter
Course Outcomes
On successful completion of the course, students will ba able 1o
Eloom's
| CG.H-D. Course DI.ITCIDFI!IE Lewveal
I' To understand an overview on modermn linear and nonfinear cantrol :
| CO1 plrategies for power electronics devices Analyzing
To model modem power electronic converters for industrial apphications
caz Apply
05 Design appropriate conrollers for modem power electronics devices. Apply
Analyze and control the non linear parameters of power :
CO4 alectronics Analyzing
Apply and contrel the non Enear parameters of power
CO3  lelectronics Apply
Course Contents:
UNIT | CONTROL SYSTEM - OVERVIEW 9

Feedback and Feed-forward control, Right Half Plane Zero, Gain margin and Phase Margin, Stability,
Analysis and Transfer function of Pl and PID controllers and its effects. Vollage mode contral, Peak

Cument mode Control, Average Cument mode Control for Converiers - Meed, advantages and
disadvaniages.

LNIT Il ANALOG CONTROLLERS 9
Major components of a conftroller — Op-Amp based Pl and PID controller - Propartional, Integral and
Differential gains in terms of Resistance and Capacitance, Error Amplifiers, PWM generalor using
Ramp or Trangular generator and comparator, and Driver, Voltage mode controller design using

UC3524, Peak Current mode controlier design using UC3842, Average Current maode controfler design
using UC3854.

UNIT Il DIGITAL CONTROLLERS ]

Micro Controllers and Digital Signal Centrellers far Converter Contral Application, Interface Modules
for Converter Contrel - A/D, Caplure, Compare and PWM, Analog Comparalors for
instantaneous over currenl detection, interrupls, Discreta Pl and PID equalions, Algorithm for P1 and

PID implementation, Example Code for PWM pgeneration. Converer | Boost Converter Buck-Baoost
Converter,

e

of Studies Meeting (09.10.2021) Approved in Academic Council Meaating (11.10.2021})
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ME pawer Eineironics ane Drivr g
-[H?ggﬂ
|

CTION
UNIT v ISOLATION AND PROTE
SIGNAL GONDITIONING, DRIVER, and Shunts for current feedback Sensing : b

Voltage feedback sensing circults, Hall effect sensors
offsel Op- for slanal Al &) dual supply op-amps, Tolem pole driver b
sel Op-Amps for signal conditioning, Singhe “”‘li ry |:|rquFr$. high side drivers wilh hmlttar'ar‘hﬂﬂr”*

=olaled drivers, Optically isolated drivers, low 5 D

supply, Vee sal SONSINg, F':_T hased Dovice current sCnSing and pulse blﬂ':l'ilﬁﬁ. h“r

UNIT V CONTROLLER IMPLEMENTATION L

Analog and Diaital Buck Converter — Power circuit transfer function apg i
g and Digital Contralier Design for Buc Shipabas sl ol boda

plol, Pi controller bode plot, Combined bode plot Marginy,

Implementation af Analog controller and Digital controller,
TOTAL: 45 PERIODS

REFERENCE BOOKS: : pw
1. 1. Nagrath and M. Gopal, “Control Systems Engineefing”, New Age intemgy,,,

Publishers 2016.
2. Tl Application notes, Reference Manuals and Data Sheets. Agilent Data Sheets 2017,

3. Microchip Application noles, Reference Manuals and Data Sheels,

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Outcomes (PS0s)
POs PS0s
COs | 1| 2| a[a[s] of 7 8 ofte] 14 12 1 | 2 T
| cot 3l 3|2 3 2 il
co2 3l 3|2 3 2 3
co3 o 3|2 3 2 3
COd
3|2 3
COos HERE: | 3 2 3
3 High | 2 Medium 1 Low
| Formative assessment |
Bloom's Total marks
L gt Assessment Component Marks
Remember | Classroom or Online Uiz 3
Undersiand | Class Presentation/Power point preseniation ' 5| 15
Allendance = J
i dies Moeti

CHAIRMAN - BOARD OF 5TUDIES
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M E. Power Efrcironcs and Orves (R2020)

s e ——

20PPEE12 - FLEXIBLE AC TRANSMI

SION SYSTEMS | LITlPlC
- o E1 1)
Nature of Course | Fundamenial Coro '
Pre requisites | Modeling of Electrical Machines
Course Objectives
1, To emphasis the nead for FACTS controllers.
2. Toleam the characleristics, applications
3. modelling of seres and shunt FACTS controllers.
4. To analyze the interaction of different FACTS controllar
5 Toanalyze the pedorm conirol coordinaticn
Course Oulcomes
On successiul completion of the course, students will be able to =
I Bloom's
CO.No. Course Qulcome Level
¢o understand the operation of the compensator Undearstand
— urnderstand the various emerging Facls controfiers Understand
coi To know about the genetic algorithm Understand
co4 Facls its applications in power syslem. ik
| cos Facts controller coordination. Undersiand
Course Contents:
UNIT | INTRODUCTIOMN 9

Review of basics of power transmission networks-control of power flow in AC transmission [ine
Analysis of uncompensated AC Transmission line- Passive reactive power compensation: Effect of

seres and shunt compensation atl the mid-point of the line on power transfer- Need for FACTS
controllers- types of FACTS controllers,

UNIT Il STATIC VAR COMPENSATOR (SVC) 9
Confyguration of SVC- voltage regulation by SVC- Modelling of SVC for load flow analysis Modelling of
SVC far stability studies-Design of SVC to regulate the mid-point voltage of a SMIB system-

Applications: transient stability enhancement and power oscillation damping of SMIB system with SVC
connected at the mid-peint of the line,

UNIT Il THYRISTOR AND GTO THYRISTOR CONTROLLED SERIES CAPACITORS g
(TCSC and GCSC)
Concepts of Controlled Series Compensation - Operation of TCSC and GCSC- Analysis of TCSC-

GCSC - Moedeliing of TCSC and GCSC for load flow studies- madeling TCSC and GCSC for stability
studied- Applications of TCSC and GCSC,

UNIT IV VOLTAGE SOURCE CONVERTER BASEDFACTS CONTROLLERS 9

Stalic synchronous compensalor{STATCOM)- Static synchronous series compensator(355C)-
Operation of STATCOM and S58C-Power flow confrol with STATCOM and S55C- Modelling of
STATCOM and S55C for power flow and fransient stability studies —operation of Unified and Interling
power flow controbers{UPFC and IPFC)- Modelling of UPFC and IPFC for load flow and transien
stability studies — Applications.

3 el

d of Studies Mesting (09,70,2021} Approved in Ackdamic Counchl Masting {11 10.2021)
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LUNIT V CONTROLLERS ﬁ.HDTHE|
FACTS Controlier interachians = SV
linear conirol techniques - Quanialive treal

REFERENCE BOOKS:

1.
2.
3.
4,
L8

N . .
R EGGHDIH'&TFD ; cﬂ.m'ﬂiﬂmﬂn of I"I'II.IHIFI|£" Emtmﬂm 9

infaraction el
-8V intarat rdination.
frial cOQ
mant of con T L

AT.John, “Flexible AC Transmission gystem”, In stitution of Eleclrical and Electrgy, .
T.John,

Engln%ﬁFlEEEk.zﬂLb G'p'Hﬂ!l"l ﬂndem!aﬂdiﬂghF-ﬁ'EEE"EF;ﬁgli and TEEhrpu.hq?m
I F IR . . L i s, '

FI:EI;.F:E ;ﬂn{: '?r.:l.'l‘smissmn System, E'Tr‘"?: E:E;:thns of Static Converlers n

V. K Soecd, "HVDC and FACTS confrofie F“"ﬁ!r

System”, 2014, “Thyrislor — Based Facls Conlrollers for Ele
Mohan Mathur, R., Raffv. K. Varma, yrs Wiley & Sons, Inc, 2018. Clricy

b " \EEE press and John Wiley & Sons, Inc, 2018.
TS e e powe Tansison and Disiuto, New Age
Iniei‘rlatinnall{Ph Lid., Publishers MNew Delhi, Reprint -

Os) with Program Qutcomes (POs) Program Specifie ——

Outcomes (C
Mapping of Course ( o teomes (PSOS) e
POs P50s

COs 112 alal s| s 7| 8 9)10 1 12 1 2 _-_T""'

3 2 | 3w

co 3 3|2 —_—
coz 3l 1|2 3 G 3
co3 9 3|2 3 2 K|
CO4 il 3|2 3 2 it
Co5 3l 3|z 3 2 3

3l High 2| Medium | 1 Low |
" Formative assessment
' Total
Blooms Line) Assessment Component Marks marks
Remember Classroom or Online Cuiz 5

Understand Class Presentalion/Power paint presentation [ 15

Allendance ] _._--J

Passed in Board of Sludies Meeting (09.10 2031
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M E. Powor Elnclrontes and Dvives (R2020)

DISTRIBUTED GENERATION AND MICROGRID LIT|P|C

20PPEEND sy o } _r
_— :
Professlonal Elocilve - - I

Nature of Course
Pre requisites

==

distibuted genoration =

Couran Objectives:
1 Toilusteto the concept of distribulad generation

2. Toanalyze the impact of grid integration,
3 Tostudy concepl of Micro grid and its configuration

Course Outcomes

" On successiul complotion of the course, students will be able to
CO.No.

Course Qulcome Bloom's Level

Leamaers will altain knowledge on the various schemes of :
| €01 fonventional and nanconventional power generation. Analyzing

Leamers will have knowledge on the topologles and energy sources of )
CO2 Wistributed generation. Analyzing

coa  Leamers will understand the fundamental concept of Microgrid Understand

Course Conlents:
LUMIT | INTRODUCTION ]

Convenlional power generation; advantages and disadvantages, Energy crises, Mon- conventional

enengy (NCE) resources: review of Solar PV, Wind Energy systems, Fuel Cells, micro-turbines, biomass,
and lidal spurces.

UNIT I DISTRIBUTED GENERATIONS (DG) 8
Concept of distibuled generations, topologies, selection of sources, regulatory standards/ framewaork,
Standards for interconnecting Distributed resources o electric power systems: IEEE 1547. DG

insialiation classes, security issues in DG Iimplementations. Energy storage elements: Batteries, ultra-
capacilors, fywheels, Caplive power plants

UNIT Il IMPACT OF GRID INTEGRATION 9
Requirements for grid interconnection, limits on cperational parameters,: voftzge, frequency, THD,
response 1o grid abnormal operating conditions, islanding issues. Impact of grid integration with NCE
sources on existing power system: raliability, stability and power quality issues,

UNIT IV BASICS OF AMICROGRID |

Concept and definition of microgrid, micragrid drivers and benefits, review of sources of microgrids,

typical structure and configuration of a microgrid, AC and DC microgrids, Power Electronics interfaces in
DC and AC microgrids

UNIT ¥ CONTROL AND OPERATION OF MICROGRID ]

Modes of operation and control of microgrid: grid connecled and islanded mode. Active and reactive
power conirol, prolection issues, anti-isianding schemes: passive, aclive and communication based
techniques, microgrid communication infrastructure, Power quality Issues in microgrids. regulatory
standards, Microgrid econemics, Introduction to smart microgrids.

TOTAL: 45 PERIODS

Passed in Board ;ﬂ/gﬂdlﬂ Meeling (08,10.2021) Approved in Academic Council Maeting (1 1.10.2021)
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REFERENCES ,
1 Amimaser Yezdani, ond Reza lravans,
Modeling, Control and Apphcations”, 1E
2  DonnNeacsu, "Power Switching Converle
Taylor & Francis. 2016 g
3 Chetan Singh Solanki, “Solar FPhato Voltaics
4 JF. Manwel, J.G. McGowan "Wind Energy EXP

.. |

M E Power Eleciromcs and Dy, -

“Jollage Source Converters in Power Sy
EE Ja?frr- wiley Publicabans, 2015. e

rs: Madium and High Power”, CRC Prag,

PHI learning Pvi. Lid.. New Demhi 2p1g
lained, theory design and apphicatior,..

Wikey publication 2017, -
§ D.D. Halland R, P, Grover, “Blomass Regenerable Energy". John Wiley. New Yo

2017. . .
& John Twidell and Tany Weir, "Renewable Energy Resources” Tyalor and Francis

Publications, Second edition 2016.

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Outcomes (PS0s) 1 5
POs PS0s
COs | 4| 2| 3/a| 5| 6] 7| 8 910 11 13 1 2 3
Con 3 3| 2 3 2
coz 3 3|2 3 2 3
COo3 3l 3| 2 3 2 3
Ciou k! 2 2 3
CO5 3 2 3 2 3
3 High - Medium 1 Low
Formative assessment
Bl } Total marks
L?Eﬂ . Assessment Component Marks
| Remember | Classroom or Online Quiz 5
| Understand Class Presentation/Power point preseniation g 15
Attendance g et

passed in Board o

CHAIRMAN - BOARD OF STUDIES

N

i ioethe 109 10.200y) Approved in Academic Council Meeting (11197



M.E, Power Elocironics amd Detvos (R2020)

LI5ST OF PROFESSIONAL ELECTIVES-I
SEMESTER-II

20PPEE21

e —— - 5

MODERN RECTIFIERS AND RESONANT CONVERTERS 13~ '; E‘%
Waturo of Course | Frofessional Elecive =3 S
Pre requisites Basic Power system and Power Electronics -

course Dbjectives

1, ‘IZFJ-DC?MHIH knowledge aboul the harmonics standards and aperation of rectifiers in CCM &
To analyze and design power faclor comection reclifiers for UPS applications.

Ta know he aperation of resonant converters for SMPS applicalions.

To camy cut dynamic analysis of DC- DC Converters

To introduce the source current shaping methods for rectifiers

b

Course Outcomes
On successiul completion of the course, students will be able to

p ==
| Bloom's
. CO.No. Course Outcome Level
To concept of varni i
co pt of various types of rectifiers Apply
Simutate and design the operation of resonant converter and its importance.
coz Apply
Identifty the importance of linear system, state space model, Pl controller.
Co3 Lnderstand
cod E'eﬁign the DC power supplies using advanced techniques Apply
ORI Understand the standards for supply current harmonics and it significance Undarstard

Course Contents:

UNIT | POWER SYSTEM HARMONICS & LINE COMMUTATED RECTIFIERS 8
Average power-RMS value of waveform-Effect of Power factor-. current and voltage harmonics — Effect
of source and lbad impedance - AC line current harmonic standards IEC1000-IEEE 518-CCM and DCM
operation al single phase full wave rectifier- Behaviour of full wave rectifier for large and small values of
capacitance - CCM and DCM operation of three phase full wave reclifier- 12 pulse converiers - Hamanic
trap filters,

UNIT Il PULSE WIDTH MODULATED RECTIFIERS 9
Properties of Ideal single phase rectifiers-Realization of nearly ideal rectifier-, Single-phasa converter
syslems incorporating ideal rectifiers - Losses and efficiency in CCM high quality rectifiers -single-phase
PWIM rectifier -PWM concepls - device selection for rectifiers - IGBT based PWM rectifier, comparnson
with SCR based converlers with respect lo harmonic content -applications of rectifiers.

UNIT lll RESONANT CONVERTERS )
Soft Swilching - classification of resonant converters - Quasl resonant converters- basics of ZVS and
7C5- hatf wave and full wave operation (qualitative treatment) - multi resonant converiers - oparation
and analysis of ZVS and ZCS multi resonant converter - zero vellage transition PVWM converters -zero
current transition PWM converiers

Bassed indloard of Sledies Meeting (09.10.2021) Approved n Academic Council Mesting (11.010.2021)
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UNIT IV DYNAMIC ANALYSIS OF SWMITCHING CONVERTERS Siate Soa
Review of linear system analysis-State Space Averaging-Basic ﬂaﬂ rplll::l':E rerage ""HE;
Space Averaged model for an ideal Buck Converter, ideal Boos! m 1:?'l.|";-ri.-'|E.EE|I ey 50051
and an eal Cuk Converter, Pulse Widih modulation - Vollage cheme . g, Cony

YW Scheme - design of Pl controlier |

UNIT V SOURCE CURRENT SHAPING OF RECTIFIERS .
for cument shaping - power factor - funclions of eurrent shaper - inpul current gﬂm

: : . - active meth ey
passive shaping methods -nput inductor filter - resonant input fiter - act thods . bogy ¢
emplaying peak i rrent conirol - Hysteresis control Nonfinear e, ™

¥ing peak curment conlrol - average cu TOTAL: 45 “E“’"-‘l'h
a

REFERENCE BOOKS:
' Robert W, Erickson and Dragon Maksimovic, “Fundamentals of Power Elecironics® an..;
Ediion, Springer science and Business media, 2016. . 2
Willizm Shepherd and Li zhang, "Power Converters Gircuils”, MarceldEkkerin,C, 2015 |
Simon Ang and Alejandro Oliva, “Power Switching Converters”, Taylor & Franeg Gy
2016, .
4 Andrzej M. Trzynadiowski, " Introduction To Modern Power Electronics”, John Wiley g Song
2016, i
Marian K Kazimierczuk and DariuszCzarkowski, "Resonant Power Converters®, Johp wh'l_:
Sons Emited, 2015, < ; '
Keng C Wu, “Switch Mode Power Converlers — Design and Analysis” Elseveir acagang
press, 2016. -1
Abraham |.Pressman, Keith Bilings and Taylor Morey, ° Switching Power Supply %.
McGraw-Hill 2019
8 V.Ramanarmyanan, ‘Course Material on Switched Mode Power Conversion® IISC, Banglom,
2017. !
¥ Christophe P. Basso, Switch-Mode Power Supplies, McGraw-Hill 2014,

o in a0 P

=

-

| Mapping of Course Outcomes {COs) with Program Qutcomes (POs) Program Specific

Qulcomes (PS0s) gl

FOs PS0s ]

COs | 4] 2] 3la| 5| 6] 7] 8] ofto] 11 13 1 2 1

Co1 3 3|2 3 2 yiR

coz 3l 3|2 a I

co3 a 3|2 3 2 e |

Co4 ) 3|2 3 2 3

cos 3| 3|2 3 2 3t

3| High 2| Medium 1 Low | s

Formative assessment —

Bloom's As Tqulm ;

Level sessment Component Marks |

Remember | Classroom or Onling Quiz E _"'"'.-|
Undersiand | Class Presentalion/Powar paint presentation 3 15

Allendance = ________.-—'

:  Btudies Meeting (09 !
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= =
20PPEES COMPUTER AIDED SIMULATION AND DESIGN OF POWER | 5| ¢ { o El
| - _ ELECTROMICS SYSTEM R -
ture of Course | ProfosslonalEleclive — — B
Prerequisites | Basic Powar sysiem and Power Electionics
Course Objectives
1. Te gain knowledge aboul the model/simulate varlous lypes of powar samiconductors, powar
glecironics convarters,
2. To analyze and design power eleclronics converlers their role in monitoring, controlling and
COnWarsion
Course Qutcomes
On successlul complelion of the course, students will be able 1o
' Bloom's
CO.No. Coursa Dutcoma Level
cot choose suilable software package for power electionic circuits analysis Applying
understand the principle of confrolled devices and model various)
COZ  emiconductor devices in Pspice environmant i ol
Apply the simulation model fer Rectifier in SIMULINE and PSIM .
CO3  lenvironment. Applying
Apply the simufation mocel for chopper in SIMULINE and FSIM| .
CO4  environment, Applying
ply the simulation madel for inverter in SIMULINKE and PSIM ;
CO5  lanvironment \ Applying
Course Contents:
UNIT | INTRODUCTION g

Review of power elecironic software simulation tools, PSPICE, PSIM- Imporance of simulation —
Challenges in simulation - PSpice : File formats - Descriplion of circuit elements - Circuit description -
Outpul varables - Dol commands. PSIM ; elements of psim - power circull and control circuit companent
— circuit schematic design using simcad - simcoupler — Magnet plugins — waveform process using
simview. MATLAE and Simulink ; Teolboxes of MATLAE - Programming and file processing in MATLAB
- Madel definition and model analysis using SIMULINK - S-Functions - Converting 5 Functions to blocks.

UNIT Il MODELING AND SIMULATION OF POWER ELECTRONIC DEVICES 9

Model Statement, Characteristics and Paramaters of Diede , BJT,MOSFET IGET and GTO using PSpice
. PSIM and MATLAB.

UNIT Il SIMULATION OF ACIDC CONVERTERS 8

Dinde recifiers -Conlrolled rectifiers- Single-Phase Hal-Wawve Controlied Rectifier -Single-Phase Full-

Wave Conirolled Rectifier-Three-Phase Full-WWave Conlrolled Rectifier Simulation Using PSPICE, PSIM
and Simscape MATLAE Analysis.

UNIT IV SIMULATION OF DC/DC CONVERTERS g
DT Switch = BJT and MOSFET based Choppers buck and boost Using PSPICE, PSIM and Sims cape
MATLAE Analysis

UNIT V SIMULATION OF DC/AC CONVERTERS |
Pulse-Widih-Modulated Inverters - Single-Phase Hall-Bridge and Full-Bridge Inverter-Single-Phase Full-

Passed in Buar}?/gudﬂi Mesting (09.10.2021) Approved in Academic Councll Meeting (11.10.2021)
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L]

rter using Eleclrical Cirg,
Bridge Inverier willh PYWHM and SPWM -Tlnn:-:--'-F’|1F"~"f-'i;"”‘:'5“3 e CUR g
Using PSPICE, PSIM and Simscape MATLAB Analysis

TOTAL: 4 PER
Py

REFERENCE BOOKS:
1. Mubammad H. Rashid,

Francis, 2005. - Electronics and Interfag;
- ; -arret, "Modeling Power Eing
2. 2. M. Godoy Simoes, Felix A. Fa ations, 2017 . Enery

: . s, Wilay public oo -
3. ?S:i?;ngiiﬂr;fiegf '}u:iffﬁ-pl;g:nd SIMULINK: Introduction to Applications”, 4th Eﬂmﬂﬂ.%

Publications {India), 2011,

“SPICE for Power Electronics and Electric Power”, 3rd Edilion, Tam.'

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specifie —

Outcomes (F50s) |
POs PS03
—
COs 1l 2| ala| s| &| 7| 8 910 11 12 1 2 1
T
o 3 32 3 -
co4 3l 3|2 3 2 3
cos 3| 3|2 3 2 3
3 High 2 Medium 1 Low
Formative assessment
EBlaom's T‘_ntal
Leawial Assessment Component Marks marks
FRemember | Clazsroom or Online Culz g i
Understand | Class Presentation/Power poin presaniation 5 15
Attendancea =

N\

Passed in Board of ies Meeting {09.10.2001)
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Field Programmalile Gate Array DESIGHN

20PPEE2} L 'T’PP:
e T Prolessional - EICES
Nature of Course | Professional Elective = = e

Pre requisites

Fundamentals of mulliprecessor and mullicompuler systems & Archilecture

Course Objectives

To study the design Naw of different types of ASIC.

To familiarize the different types of programming technologies and logic devices
To lzam the architecture of different types of FPGA,

To gain knowledge aboul partitioning, flcor planning, placement and routing including cireuit
extraction of ASIC.

5. To analyse the synthesis, Simulation and testing of systems.

Bt Py =

Course Oulcomes
On successful completion of the course, students will be able to

Bloom'
CO.No. Course Outcome L;:v“;’fﬁ
An ability to understand the operations of multi and multicomputer .
|: CO1_leystems. pe iprocessar and multicompu Rialyaiig
[Te understand the various advanced processor technology, pipelining and
coz Erm}ahl-& architectures. Understand
0 know the working of superscalar pipelineg, cache memory arganization. :
CO3 Analyzing
To understand the principles of multithreading, mulithread
CO4 architecture, static and dynamic data flaw. Understand
mproved Employability and entrepreneurship capacity due fo knowledge up Apply
COS  lyradation on recent trends in embadded systems design, P
Course Contents:
UNIT | OVERVIEW OF ASIC AND PLD L

Types of ASICs - Design flow — CAD tools used in ASIC Design —- Programming Technalogies: Anlifuse —
slatic RAM — EPROM and EEFPROM technology, Programmable Logic Devices: ROMs and EPROMs -
PLA-PAL. Gate Ammays = CPLDs and FPGAS

UNIT Il ASIC PHYSICAL DESIGN 8

Sysiem parfition -partitioning - partitioning methods — interconnect delay models and measurement of
delay - floor planning - placement — Routing: global routing - detailed routing - spacial routing - arcuit
extraction — DRC.

UNIT I LOGIC SYNTHESIS, SIMULATION AND TESTING g
Design systams - Logic Synthesis - Hall gate ASIC -Schematic entry - Low level design languaga -PLA

tools -EDIF- CF| design representation, Verilog and logle synthesis -WVHDL and logic synthasis - types af
simulation -boundary scan test - fault simulation - autornatic test pattern genaration,

UNIT IV FPGA 9
Field Programmable gate arrays- Logic blocks, routing architecture, Design flow lechnology -mapping for
FPGAs, Xlinx XC4000 - ALTERA's FLEX B0OO0/10000, ACTEL's ACT-1,2,3 and their speed performance
Case studies: Allera MAX, 5000 and 7000 - Altera MAX, 9000 — Spartan Il and Virtex || FPGAS -

Apex and Cyclone FPGAS

W2

Paesed in Bodrd of Studies Meeting (00.10.2021) Approved in Academic Council Meeting (11.10.2021)
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are development for SO _y_
UNIT V SOC DESIGN and Flows - Emheddﬂiﬂ ﬁiﬂ; design Case sludies: Digjgy 2

5 A

by s 20

or SOC Testing - Configurable TOTAL: 45 pgpy 8

Bluvetooth mdic | modem, SDRAM and UsB

. - ison -Wesley Longman inc,, 2545
REPBRENGES:. o o oy muagntid GG A, Kiuwer Academic 1%
1':' e Ewmﬂh‘ ;."memm”mame Gate Array Technology.
<. =, Ifimbemger, Fa Prog lev Publicalion

Publications. 1098, i oorammable Gole ATEYS wier .
John V. Oldfield. Richa :

1895 , .
£ P X Chan & S Mourad, Digital Design Usin

Hzh, 2015, ot
Parag K Lala, Digital Sysiem Les ;
& Erown. R Francis, J. Rose, £. Vransic,

M ]

Fiald ngrarnrrhable Gale Array, Prentice
a

. e Logic Devices , BSF, 2013,
ing Pmmmﬁ;;ﬂua Gate Array, Kluwer Pubin,

Field P

h £n

2018 .
e e T Pr rimEpeﬁfh~F
Outcomes (POs) Prog
- s (COs) with Program -
Mapping of Course Outcomes | Outcomes (PSO8) j
POs PS0s ]
| cos [ q[z] 3|a]s] [ 7 & slo] 113 ¢ - |
| . =
3 3
| CO 3|32
i coa 513 3 2 3
| 3
| ©O03 3|3|2 3 2
EL 0L 5] al2 3 2 3 :I
cos 3| 3|2 . 3 “ :
i 3 High 2 Madium 1 Low
" Formative assessment —
: | Total marks
Em!' I Assessment Component Marks
S
Remember | Classroom or Online Quiz 5
T Undersiand | Class Prasantation/Power poini presantation g 15
i Afendance [ o]
_::
P
|
w A
)
gy d dies Meeting (09,10 2021 : 1t
Passed in Boat " Approved in Academic Council Meeting {'”-wzw‘*.’.
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LIBT OF PROFESDIONAL CELECTIVEDIV

BEMESTHR-N
R M
20PPEE3 HIGHVOLTAGE DIREGT CURRENT TRANOMIBOION '. IE f_ : i :‘ 13:
Mature of Colrse Profossionnd Eloctive T .
‘Pre requisitos Powar Syatom ]
a e _ - |
Course Objectives
1. Toampart knowledge on opoaratlen, modelling nnd contral of HYDC lnk
2. To perform sleady stale anolysls of AG/IDC syslom.
3, To expose varous HVDC simulalors,
Course Dulcomos
on successiul complation of the courso, sludonts will ba ablo o -
| COD.No Course Outeome moone. |
ke Lavel
cot Analyza the synthasis, power ranamisslon Anakyzing
coa Apply different high performance control aystem Apphy
co3 Design multiple larminals and testing. Apphy
co4 Design the Power flow analysls, Apply
CO5 Discuss the design HVDC Analyzing
Course Contents:
UNIT | DC POWER TRANSMISSION TECHNOLOGY L]

Introduction - Comparison of AC and DC transmission — Application of DC transmission — Des:rlpuun of
DC transmission system - Planning for HYDC transmission - Modem trends in DC transmission — DC
breakers — Cables, VSC based HYDC.

UNIT §l THYRISTOR BASED HVDC CONVERTERS AND HVDC SYSTEM CONTROL )
Pulse number, choice of converter configuration — Simplified analysis of Graetz circuil - Converier bridge
characterizlics = charactenstics of a twelve pulse converler- delailed analbysis of converters. General
principles of DC link control — Converter control characteristics — System control hierarchy - Firing angle
contral = Current and extinclion angle contral — Generation of harmonics and filering - power control —
Higher level controllers-\alve lests.

UNIT Il MULTITERMINAL DC SYSTEMS -1
Introduction — Polential applications of MTDC syslems - Types of MTOC systems - Control and
pratection of MTDC systems - Study of MTDC systems.

UNIT IV POWER FLOW ANALYSIS IN AC/IDC SYSTEMS g

Per unit system for DC Quaniities - Medelling of DC links - Solution of DC lead flow - Solution of AC-DC
pawer flow — Unified, Sequential and Substiiution of power injection method

UNIT V SIMULATION OF HVDC SYSTEMS g
Introduction — DC LINK Madelling . Converler Modeling and Slale Space Analysis , Philosophy and tools
- HVDG system simulation, Online and OFF line simulators — Dynamic interactions

between DC and AC systems,

Passed in mw&’mmlﬂ Meaoting (00, 10.2021) Approved in Academic Council Meeting (11.10.2021)
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TOTAL: 45 pp,

=)

]

! JHill, 2017, .
4 Control’. MeGraw-Hi miarnational (F] Lid., Ney nﬂ'r

REFERENCES
1 P. Kundur, *Power System Stability an - neaw Age |
2 K R.Padiyar, , "HVDC Power Transmission yslems
2012 emisslon”, Peler pregrinus, London, 2017, .
3 JArillaga, , *High Voltage Direct t:yrrenl Trad \ Current”, BS publications, 2014. i
& Erich Unimann, * Power Transmission Dy [:hrm:r" fions of Static Converlers in Fower Syslem
5 V.K.Sood,HVDC and FACTS controliars = APRICE '
Kluwer Academic Publishers APRIL 2014, :
bi.!
§ - (POs) Program Specific -
Mapping of Course Dulcomes (COs) with Program Outcome |
Outcomes (PSOs) 50 PS0s g
Co= 3 =1 3 e 5 7 8 g |10 11| 12 1 2
coT | 4 3 Z 3
co2 3 2 3
cos | 3| 2 2 3 2 3
COo5 3l 2 2 3 2 43
3 | High 2 | Medium 1 Lo -
“Formative assessment .
Bloom's Level Total *
Assessment Component Marks marks
Remamber Classraom or Onling Quiz 5
Understand Clas= Presentation/Power point presentation 5 15
Atlendance [
Summative assessment based on Continuous and End Semester Examination
Bloom's Level Internal Assessment IEnd Semester Examinatio
[50 marks] [50 marks)]
Remember 10 0 -
Undersiand 20 i =
Apply 40 A0 Li%
1
Analyze a0 T
Evaluale 5
Creale : ﬁ:

Passed in Board
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20 PP’EEEE‘ SOLAR AND ENERGY STORAGE SYSTEMS

5]

EEl

plc
3

Pro roquisites

TNature of Course \_l‘rufr'.-ia'sinnhi Elecive -

Fundamentals sysiom for Solar and bafiory

e

course Objectives

To understand the fundamentals of solar modules,

To Study aboul PV system design and their applications
To Deal with grid connected PV systems

To Discuss about different energy slorage syslems

0 B —

oy

Course Outcomes

On successiul completion of the course, students will be able to

gr
CO.No. Course Outcome o E::ne;’
o Students will develop more understanding on solar energy slorage slems Understand
co2 Students will develop basic knowledge on standalone PV system Understand
= cos [Pludents will understand the issues in grid connected PV systems Understand
co4 iStudents will sludy about the modeling of different energy storage
systems and their performances Apply
cOos J'-E'rtul:lents will attain more on different applications of solar energy Apply

Course Contents:

UNIT | INTRODUCTION

PV cell interconnection

UNIT Il STAND ALONE PV SYSTEM

Solar modules — storage syslems — power conditioning and reguiation - MPFT- protection — stand alone

FY sysiems design - sizing
UNIT lil GRID CONNECTED PV SYSTEMS

PV systems in buildings — design issues for central power stations — safety - Economic aspect —

Efficiency and performance - International PV programs

UNIT IV ENERGY STORAGE SYSTEMS

Impact of intermittent generation — Ballery enargy storage — solar tharmal energy slorage — pumped

hydroelectric energy storage

UNIT W APPLICATIONS

Waler pumping — battery chargers — solar car — direct-drive applications —Space - Telecommunications.

Characteristics of sunlight = semiconductors and P-M junctions —behavior of solar cells - cell properties —

8

8

8

9

TOTAL: 45 PERIODS

Passed ‘Zé,
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TEXT BOOKS:  damentals:

. Solanki C.S., "Solar Photovoltaics: FU aichard Corkish, “Applied P
Pwl. Lid., 2015 " wuriel € watt and

2. Sluan R Wenham, Martin A GrEE - arng of  photovolta;
2017 Earthscan, UK, | Sl ataciricity engineennd o

3, Eduarda Lorenze G, Arau® Handbook® i
Progensa, 2016 Eneray storage Systems .CRC :

4. Frank S. Bames & Jonah G. Levine, "Large :
Press, 2017. d Energy Technalogies” WIlEY Eastern, 2016,

4, McNeils, Frenkel, Desal, “Solar & Wi 2017.

Technolog'es s

5. S.P. Sukhatme , “Solar Energy”.
rogram Dutcomes (POs) Program Specific

M. E F'wl-l_'!f A AT L-D: DFNF El-"ﬂ,-:al

d Applications®, PHy

Mapping of Course Outcomes (COs) with P ——2¥
Qutcomes (P50s) PS0s _
POs —— ——
1[z]3] 4] | 8L ——T] 3 2 |5
COZ | 4 ) :
TR == 2 3 2 1
Tl = 2 3 2 i
CoO5 | 3|2 - - )
q Hﬂh 2 kedium 1 Low
Formative assessment T ol mans
Bloom's Mmﬁmm cnm-pum nt Marks
Level
~Hamember | Llassroom or Onling Quiz 5
Understand | Class Preseniation/Power point presantation ) 15
Attendance 5
e
Summative assessment based on Continuous and End Semester Examination
_-—-—""'
Bloom's Level Internal Assessment End Semester Examination
[50 marks] [50 marks]
_-—.---.-.-F
Remembear 10 10
Undersiand 20 R
_-—-_--’.‘-
Apply 40 40
Analyze i) T
Evaluate A .
_-—-_._--.-..ﬂ.'

Passed In Board of Stliies Meeling (09.10.2021)
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== ] - -— 1
20PPEE33 NON LINEAR CONTROL stotols
Nature of Course Frofessional Eleciive -

Fre requisites Control Syziem - : =

course Objeclives

To impart knowledge on phase plane analysis of non-linear systems.
To educale an Tepm_Ee nling systems in state variahle form

To 'E‘dumtﬂ an ﬂﬂh“ﬂ"l‘ -ﬂnﬂh's,ig :uf E!I'Elems uEII'Ig LF-EIJHHDH"E ﬂ'lEDI'!]".
To educate on stability analysis of systems using Lyapunov's theary.
To introduce the concept of sliding mode contral,

R Fe fad P ==

Course Quicomes

On successhul completion of the course, students will be able to

CO.No. Course Ouicome B'Eﬂf
| i Analyze the synthesis, Simulation and testing of systems. Analyzing
| o2 Understand the concepts of non-linear control system. Understand
03 Analyze the stability of the system Analyzing
cO4 Hlustrate the skding mode control Analyzing
cos [Mustrate the implementation in MATLAB. Apply
Course Contents:
UNIT | PHASE PLANE ANALYSIS 8

Concepts of phase plane analysis- Phase portraits- singular points- Symmetry in phase plane portraits-
Constructing Phase Portraits- Phase plane Analysis of Linsar and Nonlinear Systems- Existence of Limit
Cycles. simutation of phase portraits in matlab.

UNIT Il DESCRIBING FUNCTION g
Describing Funclion Fundamentals-Definifions-Assumplions-Camputing Desenbing Functions- Comman
Monlinearities and its Describing Functions-Myquist Criterion and iis Extension- Existence of Limit
Cycles-Stability of limit Cycles. simulation of imit cycles in matlab.

UNIT Il LYAPUNOV THECRY 3
Monlinear Systems and Equilibrium Points-Concepts of Stability-Linearization and Local Stability-
Lyspunov’s Direct Method-Fositive definite Functions and Lyapunov Functions-Equilibium Point
Theorems-lnvariant Set Theorems-LTI System Analysis based on Lyapunov's Direct Method-
Krasovski's Method-Variable Gradient Method-Physically — Control Design based on Lyapunov's Direct
Methad.

UNIT W FEEDBACHK LINEARIZATION g
Feedback Linearization and the Canonical Form-Mathematical Toals-Input-State Linearization of SISO
Systems- input-Outpul Linearization of 5150 Systems-Generating a I_Jnear Imput-Cutput Relation- Normal
Farms-The Zero-Dynamics-Stabilization and Tracking-lnverse Dynamics and Non- Minimum- Phase
Systems-Feedback Linearization of MIMO Systems Zero-Dynamics and Contral Dasign. Simulation of
racking problems in mallab,

M~

Passed in d of Studies Meeting (08.10.2021) Approved in Academic Council Meeting (11.10.2021)
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M.E Powor Elactrol S (Ragy,

UNIT V SLIDING MODE conT s The Modeling/Perar. }
Trade-Offs- MIMO Systoms. simulation of sliding mode controllér TOTAL : 45 FEHIQD&
TEXT BOOKS:

1. ol PHI, 2014,

J A E Slotine and W Li, Appliad Nonlinear cont
2. K.P. Mohondas, Modern Conlrol Engineering, Hal
Hnﬁl]n thﬁl. “MNonlinoar 5}"31&”‘!‘5 and Emlmlp, F'r'ﬂ I'I"-DE EU:TE
3. SH Zok, “Systems and contral’, Oxford University Press, able and Monlinear
4. Torkel Glad and Lennart Ljung, “Conlrol Theary — Multivar

Methods" Taylor& Francis, 2012. 2016
5. G..J. Thaler, “Automatic control systems”, Jalco publishers. '

ganguine, India, 2016,

icomes (POs) Program Specific

Mapping of Course Outcomes (COs) with Program Ou
Outcomes (PS0s) 1.
. ~—POs PS0Os
Os P
_ 1| 23| a][s [ 6|7 ] 8| 9|10 11 12 2 3 |
Co1 3| 2 i 3 2 3_‘ i
coz 3| 2 9 3 2 3
CO3 3| 2 Z 3 P 3
Cos 132 3| 3 2
CO5 3| 2 2 3 2 3
3 High . Medium 1 Law
Formative assessment __
Bloom's Total
Level Assessment Component Marks marks
Remember “Classroom or Online Quiz g
Undersiand Class Presentation/Power point presenlation 5 15
Aftendance 5

-

Passed in Board of Stinfies Meeting (09.10.2031)
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ummative assessment based on B ME. r loctronics and Ornes (2020
[ Nt based on Continuous and End Semester Examination

—— Bloom's Level = T oorm————
Internal Assessment End Semester Examination

-amember [50 marks)] [50 marks]
o 10 10

Undarstand -
s 0 0

APEE a0 a0 |

nalyze == 1

,_.A_ ! 30 30

Evaluate

ﬁ[ﬂaiﬂ
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¢ VEHICLES A LI

20PPEE34 ELEGCTRI A AGEMENT
Wature of Courss | Prolessional Elocive ~__—————
Bra requisiics Powsr Menagement System ___————

Course Objectives :
1. To understand the concept of electrical vahicles
2. To understand the concept of the operations . vahlclos
3. To undersland (he need for energy storage In hybric vﬁnraga jachnologies
4. To provida knowledge shoul various posiible SOk Fdﬂs and various energy slorage
5. Leamers will undersiand the operation of Electric valk
technologies for electrical vehicles

Course Oulcomes

On successiul completion of the course, students will be able o Bloom's
i
CO.No. Course Quicome _ . Level
o L eamers will understand the operation of Electric vehicles. Understand
cop eamers wil understand the operation various energy storage Understand
Yechnologies for electrical vehiclas i : £
co3 fLeamers will understand the used in electrical vehicles Understang
cO4 Design the electrical vehicias Apply
i Apply
cOs Descuss the design issues EV.
Course Contents:
8

UNIT | ELECTRIC VEHICLES AND VEHICLE MECHANICS ) .
Eleetric Vehicles (EV), Hybrid Electric Vehickes (HEV), Engine a‘atlnqs. Comparisons of EV wilh
intemal combusticn Engine vehicles, Fundamentals of vehicle mechanics.

UNIT Il ARCHITECTURE OF EV's AND POWER TRAIN COMPONENTS 9
Architeciure of EV's and HEV's — Plug-n Hybrid Electric Vehicles (PHEV)- Power train components
and sizing, Gears, Clutches, Transmission and Brakes.

UNIT Ill CONTROL OF DC AND AC DRIVES

DC/DC chopper based four quadrant operations of DC drives - Inverter based VA Operation
{matoring and braking) of induction motor drive system — Induction motor and permanent mator
based vecior control operation = Switched reluctance motor (SREM) drives,

UMNIT IV BATTERY ENERGY STORAGE SYSTEM 3
Battery Basics, Different types, Ballery Parameters, Ballery modeling, Traction Batteries.

UNIT V' ALTERNATIVE ENERGY STORAGE SYSTEMS 3
Fuel cell — Characteristics- Types — hydrogen Storage Systems and Fuel cell EV - Ulira capacitors.

N\

Passed in Board g Studies Meeting (09.10.2021) Approved in Academic Council Mesting (11.10.2021)
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TEXT BOOKS:

1 lqbal Hussain, "Electric and Hybrid Vehicles: Design Fundamentals, Second
E':_H"W‘I' CRC Press, Taylor & Francis Group, Second Ediian (2018)

2 Ali Emadi, Mehrdad Enhsani, John M Miller, “Vehicular Electric Power Systems”,
Special Indian Edition, Marce! dekker, Inc 2019,

Mapping of Course Oulcomes (COs) with Program Oulcomes (POs) Program Specific |
Outcomes (PS0s) |
POs PSO= |
COs
= 1 ) 3 4| 5 B T B| 9|10] 11| 12 1 2
R 13 s 2| 3 2 3
co3 3| 2 2 3 2 3
B 1| s 2| 2 2 3
et - W A o 2| 3 2 3
3 | High 2 | Medium 1 | Low |
Formative assessment
' Total
2]
L?v:l‘li ¥ Assossment Component Marks marks
Femember | Classroom or Online Quiz §
Understand | Class Presantation/Power poinl presantation 5 15
Attendance 5
Summative assessment based on Continuous and End Semester Examination
Bloom's Level Internal Assessment End Semester Examination
[50 marks] [50 marks]
Femeamber 10 10
Undersiand 20 20
Apply 40 40
Analyze 30 30
Evaluate = -
Create - -
Passed in Poard of Studies Meeting (09.10.2021) Approved In Academlc Gouncll Maeting (11.10.2021)
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PTEIN1 | zsgamc METHODOLOGY AND IPR [@1
thlnlfﬂ' of Eﬂumn 3 _r"l'ﬂfﬂi?.i;:}nm Carn |
Pre requisites . ' : i lalions
Pre requisites Fundamental knowledge in data collection and correlalions !

_-_|_'_‘—|-|.._|_\_I
Course Objectives
The course is intended {o

1. Understand the Imporance of Research -

<. Developing a hypothesis, a research problem and related questions
3. Acquire knowledge in Data Collection and Analysis of Data

4. Effectively write reports

3. Impart scientific, statistical and analytical knowledge for carrying oul research work
effectivaly.

Course Dutcomes
—_On suceessful completion of the course, students will be able to

Course Qutcome Blooms |
CO. No. Leve|
e
co1. Formulate researchable questions Understang
coz. Define a research strategy and design a research project Understand

CO3.  Practice the principles of qualitative and quantitative social research | Understand

Co4, Fresent complex data or situations clearly Understand

COS5 Learn about the differant research lechnigues and research report. Understand

Course Contents:

UNIT | Introduction to Research 9 |

Nature, scope, and design of social research: Review of literature: qualitative (literary), quantitative |
(meta-analysis)

UNIT Il Hypothesis ]

Hypolhesis: sources, types and characteristics; Sample survey. sample and census survey,
probability, non- probability and mixed sampling

UNIT Ill Data Collection

Methods of data collection: hisiorical method, case sludy, ebservation, ethnographic methods,
interview, guestionnaire, _l-::u:us group  discussion, panticipatory ryral appraisal, expen
method, pre-testing, and pilot survey: Scaling techniques different scales, ilem analysis, reliability,
walidity, Methed of secondary data colleclion: sources, sample crileria, mﬂ:ramﬂicg:

Passed in Board "’5;@ Mesting [24.02.2022) ARBraved in Atademic Council Meeting (09.022027)
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AL, Paiwar Eteetranies and Orbees [(RAG]
UNIT IV Data Analysis .

Data analysis: descriplive statistics, mean difference test, analysis of varlance and exparimenial
desin, Bivariate and mullivariate correlation and regression; Factor analysis, Cluster analysis,
Discriminant analysia, Structural aquation modelling, non-paramalric statistics, Content analysis

UNIT ¥V Report Writing 9
Report wriling: review, qualitative, and empirical article wriling.

Total : 45 Periods

Reference Books:

1. C.M.Chaudhary, Research Methodology, RESA Publishers, Jaipur, India 2009

2. R Paneerselvam, Research Methodology, PHI Learning PviLid.,New Delhi 2008,

3. C.R Kothari, Research Methadology, WishvaPrakashan, New Dehi, 2001,

4. Donald H.McBumey, Research Methods, Thomson Asia Pul. Ltd. Singapore, 2002,

5. Donald R. Cooper and Ramela S. Schindler, Business Research Methods, Tata McGraw- Hill
Publishing Company Limited, New Dekhi, 2000

6. G.W.Ticehurst and A.J Veal, Business Research Methods, Longman, 1988,

7. Ranjit Kumar, Research Methodology, Sage Publications, Lendon, Mew Delhi, 1999.

8. Raymond-Alain Thie'tart, et.al,, Doing Management Research, Sage Publications, Londen, 1999,

8. Uma Sekaran, Research Methods for Business, John Wiley and Sons Inc., New York,2000

Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme
Specific Outcomes (P50s)
POs PS0s
ik 1(2|3| 4| 5|6 | 7| 8] 9]|10] 11] 12 1 2 3
Co1 | 3|3
co2 3
cod |4|3|o2
Cot talal=
cos 3132
3| High 2] Medium 1 Low |
- CIA FE | Total
Assessment Marks | Weightage Marks Marks ": ik
| ClA -1 50 75
CCla=1 50 1.5 25
[ CiA =i 50 10 40 L -
" Ouz/Presentation/Tutonal 10 5
wideo presentationfAssignment 10 5 15
| Attendance 10 5
Pazwedin@ S;ud-lu paeepng 1403 2002 Approved In Afademic Counc BMeeting (09.03.2022]
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20PPEE302

Nature of Course | Professional Core L1z Energy System
i ol m; Electronics, Renewa e

C —

Pre requisites

Course Objectives |

The course iz inended to dled renewable energy systam,
: rid conne \ .
1. Provide the knowledge about the stand alone and fewame energy applications.

2. Indicate steps to design of power converlers for re s sl
3. Comprehend the uafﬁus operating medes of wind electrical generators enengy

gyslems.

4. Analysic different power converters name
renewable energy syslems.

5. Develop the maximum power point tracking algorithms,

ly AC to DC, pC ta DC and AC to AC converters fo,

Course Qutcomes i
On successhul completion of the course the students will be ab

CO. No Course Outcome Bloom’s Leve] |

CO 1 | Enumerale the impacts of renewable energy generation on Rinanie
environment _

CO2 | The late predict imporiance and qualiative analysis of solar energy Uniderstand
SOURCES

CO3 | The importance and qualitative analysis of wind energy sourcas Understand

cod Prioritize the performance of electrical machines for wind energy
conversion and their characteristics PRy

cO 5 | Contract suitable power converters for solar PV and wind energy Analyse
syslems {

Course Contents

UNITI  INTRODUCTION 9
Environmental aspects of electric energy conversion: impacis of renewable energy generation on |
environment {cosl-GHG Emission) -QuaMative study of different renewable energy resources
ocean, Biomass, Hydrogen energy systems - operating principles and characteristics of: Solar PV,
Fuel cells, wind electrical systems-control strategy, operating area, .
UNITIl  ELECTRICAL MACHINES FOR RENEWABLE ENERGY CONVERSION 4

Review of reference theory fundamentals-principle of speration and analysis: 1G, PMSG, SCIG and
DFIG.

UNIT Il POWER ELECTRONICS FOR SOLAR 5
Block diagiam of solar phalo vollaic system ; line commutated converlers (inversion-mode) = Boos!

and buck-boost converiers-selection of inverter, battery sizing, array sizing- standalone PV & ysterms
- Grid tied and grid interactive inverters- grid connection issues,

passed inBoard o dhes Merling |14.02.3023)
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M.E. Power Electranies ong Dirives (R 2020)

UNIT IV POWER ELECTRONICS FOR Winp

hase AC voltage conlrollers-AC.OC 9
Three P -AC convaerters: uncantroll fi
K converters- Standalone operation of fixed ‘end ad rectifiers, PWM lnverlars,

' : . variable speed wind a ;
eysloms- Grid conneclion Issues -Grid Integrated PMSG and SCIG Basod WECS e
UNIT V HYBRID RENEWABLE ENERGY SYSTEMS -

i 8
need for Hybrid Systems -Range and type of Hybrid slams- , T
power Point Tracking (MPPT), yorid systems-Case sludies of Wind-P\- Maximum

Total : 45 Periads

Text Books

t. R.Seyezhai and R Ramaprabha, “Pawer Electronics for Renewable Ene Systems”
Seitech Publications, 2019, ray Systems”,

2. Fang Lin Luo Hong Ye, "Renewable Energy systems”, Taylor & Francis Group, 2018,

3. S.M.Bhadra, D. Kastha, & 5. Banerjee “Wind Electrical Systems”, Oxford University Press,
2013.

reference Books

1. P.5.Bimbhra,*Power Electronics” Khanna Publishers, Grd Edition, 2013,
2. Rashid M. H "power electronics Hand book”, Academic press, 2001,
3. Rai, G.0, "Noncenventional energy sources”, Khanna publishes, 1893,

Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme
Specific Outcomes (PSOs)
POs P50s
COs
1 2 3 4 5 6 7 8 9 |10 (11 |12]| 1 2
co1| 3 2 1 1
coz2| 3 3 2 1
CO3| 3 3 2 1
Co4| 3| 2 2 2
CO5| 3| 3 1 2
3-High 2-Medium 1-Low

in Academic Coundli Meeting {09.03.2022)
"HHﬂ-"‘Pﬁ%M (24.03.2022) Agpraved n
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(o I e —t _._-_-_-_\_"'-\-._‘_\_\_
. Formative M"“‘mg"! S
L : E Marks Tnt:rr;;;“‘
E.Ilmﬂ‘ls Ta:ltﬂnnmy Mwﬂﬂl’ﬂﬂ'“' ':':""Fn"m e - .
it STl = 5
Remember Quiz et
Undemlnnd ' o 2 15
- | Tulorial class / Assignment
) Apply s
Altendance —
i

Summative Assessment

Final Examinationg |

Internal Assessment Examinations (IAE) (FE)
Bloom's Category o
IAE - 1(7.5) | IAE=11(7.5) | IAE-1I{10) 60

Remember 10 10 10 20

Understand 30 ap a0 ai: .
- Apply 10 10 10 20
e 3

Evaluate

Create

Passed in Board n{sl/t& Mewling (24.02.2022)
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20PPEE41 Wind Energy Conversion Systems

Al

Lo

LR

=1
-

Nature of Course | Pratessiona Electve

Pre requis[ies

Basit of Power System

Course Objectives
The course is infended 1a
; 'DhSIH_"-"E the knowladoe about the Wingd anamy.

Explain about the design and santml princimles of Windtumsme
Differentiate the concepts of fixed spaed and vaniasie soes
Determine the concepts of wing BNETTY CONVETSION SYSETS
Evaluate to analyse the onid inegration issuss

e

Course Outcomes

On successful completion of the course the sludants wil be =be 1
CO. No

Course Duicome oo 's Lo

co 1 Recall acquire knowledge on the basic concepe of Wins anemy -
conversion system T

co2 |Contrast the predict importance and qualitrive sralse of su=r
BNErgy SoUMes : i

Cco3 Compare the importance and qualtative aralvsi: of wind sy .
SOUMES . R
CO 4 Prioritize the peformance of slacihice] machines for wing ememow g
conversion and their chamactaristics g =

Contract suitable nmvarizss for =y i - ]
cos 5;;;5?15 su powear o 2TE solar and wims emaTo Zrmiyes

Course Contents
UMIT 1 INTRODUCTION

Components of WECS-WECS schemes-Power obizinad fom wnd-srme somemmm eor-
Power coefficient-Sabinin’s theony-Asrodynamics of Wind wrbee.

UNITHII  WIND TURBINES =
HAWT-VAWT-Power developed-Thrust-Efficency-Rolor sslecion-Somr deson crsos=tors- To
speed ratio-No. of Blades-Blade profie-Fower Regulation-yaw comm-Fzn g ool sl
eontrel-Schemes for maximum power extraction.

UNIT Il FIXED SPEED SYSTEMS s
Generating Systems- Consiant speed constan! frequency systems -Chace of Genemrrs- Decoing
factors-Synchronous Generalor-Squirrel Cage Induction Generstor- Madal of WWne Soeac- Moo
wind turbine rotor - Drive Train model- Generalor model for Reasy sz 3 Tmrserr ssality
anaklysis,

Fliﬁﬂlﬂﬂﬂf%M |24.00.2007) R Tved it &I RIemE Courc]] Wieeting (0505 370
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UNIT IV VARIABLE SPEED 5YSTEMS

Need of variable speed sysiems-Power-wind sp

frequency systems synchronous generaler- DFIG-
Vanable specd variable frequency schemes.

UNITV  GRID CONNECTED SYSTEMS

Wind interconnection requirements, low-voliage
supply of ancillary services for frequency and vollage conird
wind interconnection impact on steady-stale and dynamic

including modeling issue.

Text Books

d charac
MG -Variabla §p

1

|
its onol Or [
p.E. Power Electron Ve ooy, |

te limitation
ivough (LVRT), ramp 12 k3
fide mi current practices and industry g,
performance of the powar Syslem

ariatics-Variable speed con
eed generalors Madeking

Total : 45 Pering,

1. S.N.Bhadra, D Kastha.5 Banerjee, Wind Elactrical Sytems”,Oxford University Press 2013,

2. lon Boldea, "Variable speed generators”, Taylor & Francis group,2018.
3. S.Heir "Grd Integration of WECS", Wiley2014,

Reference Book

1. M. Jenkins,” Wind Energy Technology”™ John Wiley E_Eﬂns.iﬂ*lﬂ.
2. L.L.Freris “Wind Energy conversion Systems”, Prentice Hall 2003.

3. EW . Golding "The generation of Eleciricity by wind power”, Redwood burn

Lid., Trowbridge, 2003,

Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme

Specific Qutcomes (PS0s)

s POs PS50s
| 2 3 4 5 6 7 8 8 |10 [ 11 |12 | 1 2
co1)| 3 2 1 1
coz2| 3 3 2 1
Cao3| 3 3 2 1
co4)| 3 2 2 s
cCoOs5)| 3 3 1 2
3-High 2-Medium 1-Low

Passed in Board willes Mawling (2402 1037

CHAIRMAN - BOARD OF STUDIES

Approved In Azademis Caune| Meeting [09.03.2022)
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Energy Management and Auditing

20PPEE42 |

e —

. H_MT ol ':““"Bl; me;-;slunﬂl Elective
Pre requisites - i Elecirical Machines, Powar System

Course Objectives
The course is Intended to

The concepts behind economic analysis and Load management.

The concepts behind Load management . ; v
Explain the energy management on various electrical equipments.

Analyse lhe metering and factors influencing cost function
llustrate the concept of lighting systems andcogeneration.

R

Course Qutcomes

On successful completion of the course the students will be able to

Elu-nm';f.'ﬁ'[“"-

CO. No Course Qutcome
. = e
co Describe about the need for energy management and auditing Remember
process
Co 2 Determine about basic concepls of economic analysis and load Apply |
managemant.
Gy Iustrate the energy management on various electrical equipment's. Apply
Co4 Priaritize knowledge on the concepts of metering and factors o
influencingcost function alyse
COS5 Focus on the concept of lighting systems, light sources and s
various forms of cogenaration alyse
Course Contents
UNIT|  INTRODUCTION 5

Need for energy management - enemy basics- designing and starting an energy management |
program — energy accounting -energy maonitoring, targeting and reporting- enargy audit process. '

UNIT I ENERGY COST AND LOAD MAMAGEMENT ]

Important concepts in an economic analysis - Eoonamic models-Time value of money-Utity rte

structures- cosi of electricity-Loss evaluation- Load management: Demand control lechniques-

Utility monitoring and control system-HVAC and energy management-Economic justification.
ENERGY MANAGEMENT FOR MOTORS, SYSTEMS. AND

UNIT I EQUIPMENT ' ELECTRICAL g

Systems and equipment- Eleciric molors-Transformers and reactors-Capacitors and synchronous

machines.
Passed In Board of Sygtlles Meeting (24.02.2022) Appeaved in Academic Councl Meeting (09.03.2022)
CHAIRMAN - BOARD OF STUDIES



M.E. Power Elcctronics ond Delves (82020)

JNIT IV METERING FOR ENERGY MANAGEMENT

piationships hetween paramelers-Unils of measure-Typical cost faclors- Utility melers - Timing
of meter disc for kliowall measurement - Demand meters - Paralleling of current transformers -
pebment  ransformer  burdens-Mullitasking  solid-state melers - Metering location vs.
equiremaentsa- Metering techniques and practical examples.
UNITV  LIGHTING SYSTEMS & COGENERATION 9
concapl of lighting systems - The task and the working space -Light sources - Ballasis - Luminaries
. Lighting contrels-Optimizing lighting energy - Power factor and effect of harmonics on power
quality - Cost analysis lechniques-Lighting and energy standards Cogeneration: Forms of
cogeneration - feasibility of cogeneration- Electrical interconnection.

Total : 45 Periods

Texl Books

1. Bamay L. Capehart, Wayne C. Tumer, and Willam J. Kennedy, “Guide to Energy
wanagement”, 7 Edition, The Fairmont Press, Inc., 2016

2, Amit K. Tyagi, "Handbock on Energy Audits and Managemeni”, TERI 2013

3. Reay D.A, "Industrial Energy Canservalion”, 4% edition, Pergamon Fress,2009.

Reference Books

1. Eastop T.D & Croft DR, "Energy Efficiency for Engineers and Technologists®,
Logman Sclentific & Technical 2003.

Mapping of Course Outcomes [COs) with Programme Outcomes (POs) Programme
Specific Outcomes (PS0s)
POs PS0s
COs
1 2 3 4 & [ T 8 g i0 | 11 12 1 2

co1t | 3 2 1 1
(coz | 3| 3 2 1

cox | 3 3 2 1

co4 | 3 2 2 F

cos| 3| 3 1 2

3-High Z-Medium 1-Low

I
Passedin Bosrg o Sttt Mreting (24.02.3022) Approved In Academic Coungll Mesting (09.03.2022)
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I——
== Formative Asscsament

—2%

e ST Y Marks ?--_""‘"--..q_“
Blooms Taxonomy Asapssment Compone nt otal Maryy
3 . 5 - i — 5 _'—-_-_-_.--‘-\-\-\-\-
Remambar Quiz ==
Undersiand = : 5 .
Tutorial class f Assignment 5
Apply
]
Mltendance
—_— |
Summative Assessment o —
Final E T il
Internal Assessment Examinations (IAE) *xaminationg
Bloom's ﬂmggw {FEJ_'—-—-_.__
IAE ~1(7.5) | IAE-11(7.5) IAE — 11 {10) 60

Remember 10 10 10 0
Undersland an an 10 80 — ]
Apply 10 10 10 a0 ——
Analyse S—

Evaluaie

Create

N

Paksud i Board Ol Studes Meeting (24.02.2022]
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43 | Smart Grid 3 L e
~oPFEE | - o a:
¢ of Course Professional Elactive |
patere -
pro }H_:;utsites Power System

 course Objectives

The course is intended to

identity about smar grid technologles.

Defferent smarl meters and advanced meteringinfrastruciure,
eamiliarize the power quality managemeant issues in SmantGrid.
analyse the metering and factors influencing cost function.
liustrate the concepl af lighting syslems and cogeneralion.

tn B L PE =
.

'ED“FEH ﬂutﬂﬁl‘l‘lﬂ'ﬁ- 3 ;
on successiul completion of the course the students will be able to

0. No | Course Outcome Bloom's Level
co 1 | Explain the basics of smar grid and its issues. Understand
coz '5 Complete about different Smart Grid tlechnologies. Apply

|

| c03 | Establish about different smart meters and advanced metering Apply

' infrastructure.

CO% | liustrate on power quality management in smart grids Analyse
COS | Teach about the on LAN, WAN and cloud computing for smart Andlse
afid applications.

Course Cantents
UNITI  INTRODUCTIONTO SMART GRID 8

Need for energy management - energy basics- designing and starting an energy management
Program — energy accounting -enengy monitoring, targeting and reporting- energy audit process.
UNITII  ENERGY COST AND LOAD MANAGEMENT 9
IMpontant concepts in an econamic analysis - Econamic models-Time value of money-Utility rate
sliuctures- cosl of electricity-Loss evaluation- Load management: Demand control techniques-
WAility maonitoring and contral system-HVAC and energy management-Economic justification.

uniT i ENERGY MANAGEMENT FOR MOTORS, SYSTEMS, AND ELECTRICAL 5
EQUIPMENT

¥slems and equipment- Electric molors-Transformers and reactors-Capacitors and synchronous

Machings,

B .
“!-Ed-hnm.-j wiies Meeting {24.02.2023) Appraved in Acadenyic Coungll Meeting {09.03.20232)
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WNT
UNIT IV METERING FOR ENERGY MANAGEME . 8
{ factors- Utility meters - Tiey

Relationships between paramaters-Linits of meaﬂr&ﬁﬁ“_ﬂ,ﬁineunﬂ of current transformery
of meter dise for kilowall measurement - Demand M jate meters - Melering location v
nslrumen  translomer  bunden a.-r-.'luliﬂaﬂl:if]ﬂ mﬂd-ﬂ-rgﬁ .
requirements- Metering techniques and practical axarmpr=s

COGENERATION e
UNIT v LIGHTING S?STEME & whlnﬂ space -L|gh| SOLUMCeSs - Ballasts - L“”““ﬁ‘in

Concept of lighting systems - The lask and the

- Lighting controls-Optimizing lighling energy - T

quality - Cost analysis technigues-Lighting ﬂlnjdI ;zﬂerﬂh:m;t;':ﬂﬂmf' Cogeneration; Formg o
om - - Elecirical intercan '

cogeneralion - feasibility of cogeneration Total : 45 Periog,

power factor and affect of harmonics on

Text Books

1. Bamey L. Capehar, Wayne C. Turnar, and Willam J. Kennedy,
Management”, 7th Edition, The Fairmani Press, Ine., 2016 i
2. Amit K. Tyagi, "Handbook on Energy Audits and Management, TERI,2013,

"Guide to Energy

Reference Books

1. Reay D.A, “Industrial Energy Conservation”, 4st edition, Pergamon Press 2009,
2. Eastop T.D & Croft D.R, "Energy Efficiency for Engineers and Technologists®, Logman
Scientific & Technical 2003,

Mapping of Course Dutcomes (COs) with Programme Outcomes (FOs) Programme
Specific Outcomes (PS0s)
POs P50s

COs

1 2 3 4 5 & 7 8 9 10 | 11 | 12 1 2
cCo1)| 3 2 1 1
coz2| 3 3 2 1
CO3) 3 3 2 1
co4| 3| 2 . 2 3
CO&| 3 3 1 2

3-High 2-Medium 1-Low

les Meeling (24,002,202

Passed In Board H}Ek

Approved in Academic Council Meeting (09.03.2021)
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Farmative Assessment
~ Blooms Taxcnomy Assessmont Componont Marks | Total marks
Remember Quiz 5
Understand ;
— Tuterial class / Assignment 5 15
Altendance 5

Summative Assessment

8loom’s Category | Internal Assessment Examinations (IAE) | ' "2 E!;F;;natiuns
IAE —1(7.5) | IAE -1 (7.5) | IAE -1l (10} 60

Remamber 10 10 7 =

Understand 30 0 = =

i 19 10 10 20

Analyse

Evaluate

Create

W

Passed in Baard gl Luilies Meating (24.02.2023)
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OPPEEM | Hybrid Electric Vehicles |3 |00 3~
Nature of Course | r | Electve il
i — r!‘-i_!_ Professianal Elech - —_—
requisites | Electnical Machines, Power Sysiem :
A _-_'_"‘--...
Course Objectives
The course ks intended 1o
1. This course is aimed to introduce the fundamental concepts.
2 The principles of various hybrid electric vehicle.
: Famdtarize the electricaly coupled hybrid electric drives. .
4. Mustrate the concep! of mechanically coupled hybrid electric drives.
5. The technologies with an insight into Power elecironic converters.
Course Qutcomes
On successiul completion of the course the studenis will be able to
CO. No | Course Outcome Bloom's Level |
CO1 | Concept of electric and hybrid eleciric vehicles Understand
co?2 | The characteristics of intemal combustion vehicles and hybrid
- | eledric vehicles. Apply
o3 | Demonstrate the concept of electrically coupled hybrid electric drive
£ treins Understand
| fustra i ' ic dri
G 4 | n;hs—te the concept of mechanically coupled hybrd electric drive Apply
COS5 | outline the importance of regenerative breaking Apply
Course Contents
UNITI  INTRODUCTION TO ELECTRIC AND HYBRID ELECTRIC VEHICLES 3

Emvironmental impact and history of modem transpontation — Eleclric vehicles: ennfiguration of
EV's- perlormance of EVs — Tractive effort in normal driving- energy consumption — Hybeid electnic
vehicles: concept of hybrid electric drive trains — Architecture of hybrid electric drive trains.

UNIT Il IC PROPULSION AND ELECTRIC PROPULSION SYSTEMS

Vehicle power plant and lransmission characteristics - IC engine operaling principle- operation

paramelers = DC Motor Dnves - Induction Motor Drives —
Drives — SAM Drves,

Paried inBaird of ﬁn\‘:ﬂ}:mm 201
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UNIT Il ELECTRICALLY COUPLED HYBRID ELECTRIC DRIVE TRAIN 9
Design principle of series (electrical coupling) hybrid electric drive train: Operation patierns -
Control sirategies - Design principles of a series (electrical coupling) hybrid drive train — Design
example: Design of traction molor size - Design of the gear ratio = Varidfication of acceleration
perfermance = Design of the power capacity of PPS = Fuel Consumption.

UNIT IV MECHANICALLY COUPLED HYBRID ELECTRIC DRIVE TRAIN 9

Parallel {mechanically coupled) hybrid electric drive train design: Drive train configuration and
design objeclives - E-Dn!n?1 siralegies — parametric design of a drive train — Design and
control methodalegy of series — parallel (lorque and speed coupling) hybrid drive train: Drive

rain configuration - drive train cantrol methodology — design and contrel principles of plug-in
hybrid electric vehicles,

UNITV  FUNDAMENTALS OF REGENMERATIVE BREAKING 8
Braking energy consumed in urban driving - braking energy versus vehicle speed — braking
energy versus braking power — braking power versus vehicle speed — braking energy versus

vehicle deceleration rale - braking energy on front and rear axles - brake system of EV, HEV,
and FCV,

Taotal : 45 Periods
Text Books

1. lgbal Husgain, "Electric and Hybrd Vehicles: Design Fundamenlals®, 2nd Edition, CRC
Press, USA, 2011.

2. Chris Mi, Abul Masrur M & David Wenzhong Gao, "Hybrid Elecirne Vehicles Principles And
Applizations With Practical Perspectives”, 151 Edition, Wiley Publication, UK, 2011,

Reference Books

1. Mehrded Ehsani, Yimin Gao & Ali Emadi, "Modermn Electric, Hybrid Electric, and Fuel Cell
Vehicles: Fundamenials, Theory and Design™, 2nd Edition, CRC Press, USA, 2010.

Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme
Specific Quicomes (PS0s)

POs PSOs
Tz T3 (e [s e 7 8|8 [0 [nlz]| 1] 2
co1| 3| 2 1 1
coz| 3| 3 3 1
|ea| 8 |3 2 1
co4| 3| 2 2 2
CO5| 3 3 1 2
| 3-High 2-Medium 1-Low
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T T Formativa Assassm
ey _ - o Marks Tﬂtﬂl
Blooms Taxonom Assosament Com ponant Mar,
: ; == 5 P ]
Remembar Quiz
Understand
Tulorial class / Assignment 5 15
Apply
Attendance 5
S
Summative Assessment ——
, Final Examinatioee
Internal Assessment Examinations (IAE) (FE tions
Bloom's Category )
IAE - 1 {7.5) | IAE =11{7.5) IAE - Nl {10) 60 ]
Understand 10 10 10 20
Apply 30 30 30 60
Evaluate
Create
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