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GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR
(Established by State Legislature Act 17 of 1995)
A' Grade, NAAC Accredited State Govt. University

Acad mc-nﬂriq Vol 32019 4 ) 79

Dated: pdo

The Controller of Examinations
GJUSAT. Hisar.

Approval of scheme of examination & syllabi of wvarious B.Tech.
programme(s) being run in University Teaching Departments as well as
affiliated Engineering College(s)Institute{s).

AND

Recommendations of Faculty of Engineering & Technology regarding
Open Elective, Format of Minor Question Paper, MOOC Courses, minimum
strength for Programme Elective, Semester Registration etc.

| am directed to inform you that the Vice-Chancellor. on the recommendations

of the Faculty of Engirieering & Technology, vide resolutions no. 2t0 13 inits meeating

held on 18 07.2019. = pleased to approve the following scheme & syllabi of B.Tech,

programmei(s) w.e ! the academic session / baich mentioned against each being run

N University Teaching Departments as well as affiliated collegesfinstitutions and
recommendalions of Faculty of Engineering & Technology, regarding Open Elective,
format of Minor Question Paper. MOOC Courses. minimum strength for Programme

Elective, Semester Registration ete  under Seclion 11{3) in anticipation of approval of
the Academic Council of the University Act 1985

B.Tech (Prnting Technology), B Tech {Fackaging Technology] & B.Tech
(Pnnting & Packaging Technology)-4th year for  University Teaching
Departments and affiliated colleges for 2016-17 batch onwards,

B.Tech (Printing & Packaging Technology) (Part-time)-3rd & 4th year for
affihated colleges for 2017-18 balch onwards

B8 Tech. (CSE) & BTech (ITi2nd o 4th yaar for University Teaching
Depariments and affiliated colleges for 2018-19 onwards batch

B.Tech. (ECE)- Znd to 4th year for University Teaching Departments and
affiliated colleges for 2018-19 onwards batch

B.Tech (EE)- 2nd to 4th year for University Teaching Departments and
affilialed colleges for 2018-13 anwards batch

Cond! _p2/-
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B.Tech. (Printing Technology), B Tech {Packaging Technology) & B Tech
(Printing & Packaging Technoloay)- 2nd to 4th year and syliabi of 2nd year
only for University Teaching Departments and affiliated colieges for 2018-19
onwards batch.

B.Tech. (Agricultural Engg.) & B Tech (Aercnautical Engineering)- 2nd lo 4th
year for affiliated colleges for 2018-19 onwards batch.

Scheme and syllabr of B.Tech. (Mechanical Engineering)- 2nd to 4th year for

University Teaching Departments and affiliated colleges for 2018-19 onwards
batch.

B.Tech. (Civil Engg }- 2nd to 4th year for University Teaching Departmants and
affiiated colleges for 2018-19 onwards batch

B.Tech. (Food Technology) 2™ to 4th year for University Téaching Deparimenits
for 2018-19 onwards batch

The list and syllabus of Open Electives and Mandatory programmes for B. Tech
courses w.e.f 2018-19 batch onwards

The format of Minor Question paper for students of 2018-19 batch onwards

(B.Tech 2nd to Final Year) and level of Assignmant in ight of Qutcome based
Education,

The students of B Tech 2018-19 batch {2nd to Final year) will have choice to opt
for MOOC course (nol more than one in each semester) which hefshe had not
studied earlier, in lieu of Courses mentioned in every Programme Electives of

equal credit with the prior approval of Chairperson within 15 days of start of
samesier.

The minimum 30% of existing class strength should opt for any Programme
elective. Decimal part will be truncated in case 30% is not whole number

The Semester Registration process being followed in FET Faculty appreciated
the process of Semester Registration in FET as it has helpad in timely start of
classes and has improved attendance in classes Faculty further recommended
that student should not be allowed to register after passage of one month of
stan of classes

A copy of the scheme and syllabi of aforementioned B Tech programmes and

other recommendations of Faculty of Enginesnng and Technology are enclosed
herawith

DA As abova Deputy Registrar (Aca

This is for your information and further neEcessary action at your end
: F
ﬁz :j:'_ﬁ-;"ﬂg 14
ic)
For Registrar

Endst. No Acad/ AC-IIlFac-1 Vol 3 {dee ~%3/) Dated 22/8] [

A copy of the above is forwarded o the following for information and

NECes5ary acioan: -

1
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i

Dean Academic Affairs, GJUSAT, Hisar
Dean of Colieges, GJUSAT, Hisar

conld. 3
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Dean, Faculty of Engg & Technology, GJUSET. Hisar (along with copy of
scheme & syllabi of BTech (Agrcultural Engg) & B Tech (Aeranautical
Engineering) 2nd to 4th year) and other recommendations from s no. 11 to 15

Further, he is requested to get upload the syllabi of above said programme on
the website of the University

Chairperson, Department of CSE, GJUSAT. Hisar {alongwith copy of scheme &
syllabi of B.Tech (CSE) & B Tech {(IT)— 2nd to 4th year and other
recommendations from sr. no 11 to 15 Further, he is requested to get upload
the syllabi of above said programme on the website of the University

Chairperson, Department of Food Tech . GJUSET Hizar (alongwith copy ' of
scheme & syllabi of B Tech (Food Technology) 2nd to 4th year and other
recommendations from sr no 1110 15 Further she s requested to get upload
the syllabi of above said programme on the website of the University

Chairperson, Department of Mech. Enga, GJUSAT, Hisar {alongwith copy of
scheme & syllabi of B. Tech. (Mechanical Engineering) 2nd to 4th year and other
recommendations from sr. no. 11 to 15 . Further, he is requested to get upload
the syllabi of above said programme on the website of the Univarsity,

Chairperson, Department of Environmental Science & Engineering, GJUSAT
Hisar (alongwith capy of scheme & syllabi of B Tech. (Civil Engg.) 2nd to 4th
year and other recommendations from 2r no. 11 1o 15 Further, he is

requested to get upload the syilabi of above said programme on the website
of the University

Chairperson, Department of Electronics & Communication Engineering
GJUSAT, Hisar (alongwith copy of scheme & syllabi of B.Tech, (ECE} 2nd to
4th year and B Tech. (EE) 2nd 1o 4th year and other recommendations from
8, no. 11 1o 15. Further, he is requested to get upload the syllabi of above
said programme on the website of the University

Chairperson, Department of Printing Tech. GJUSET, Hisar (alongwith copy of
scheme & syllabi of B Tech (Printing Technolegy), B.Tech (Packaging
Technology) & B.Tech, (Printing & Fackaging Technology)- 4th year, B Tech
(Printing & Packaging Technology) (Part-time) 3rd & 4ih year and Scheme of
examination — 2nd to 4th year and syllabi — 2nd year of B Tech. {Printing
Technology), B Tech (Packaging Technology) & B.Tech (Printing &
Packaging Technology) and other racommendations from sr no. 11 to 15

Further, he is requested to get upinad the syllabi of above said programme on
the wabsite of the University

Dyrector-Principal, Manav Instinite of Tech & Mgt , Village- Jevra, alongwith
copy of schema & syllabi of B Tech (CSE), {ECE), (ME), (Ciwvil Engg.), (EE).

(Aeronautical Engg) and {Agriculture Engg) programmes and olher
recommendations from sr. no, 17 to 15

Director-Principal, Om Institute of Tech & Mgt., Juglan alongwith copy of
scheme & syllabi of B.Tech, (CSE), (IT), (ME), (ECE), (Civil Engg.), {Printing
&Packaging Technology), (Printing &Packaging Technology) — Part Time
(EE). programmes and other recommendations from sr ne. 1110 15

Tl

Daputy Heg'islmr |Academic)
tor Registrar



GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR

Scheme of B. Tech - Electrical Engineering, w.et Session 2018-19

2™ Year

SEMESTER - 111

Feaching Schedule | Credits

5. Ma Course Code Course Title
[
| (Hours per week)

P FEX -1 iil:'-'f|1f'.|'|'f.|r|-.|Lr- 1l P et TRS L] | ] L !
— = = TR [
3 pCC-EE205-T Electronic Devices and Carcudts | : ' I | s
3 l PCC-EE205-T Flectrien] Machines-1 | i | | i) i
4 POC-EEXNT-T Gepormnon of Eletitie Fower | ' | I a I
g | BsSCAN-] Mathetmancs-111 ¥y 1 e | 0
1
7 = | = = [
& | PCC-EE203-P Electronie Devices and Circuits [ } :
I Labomiory
T | PEC-EE205-P Flectrieal hachines-1 [ { ! 1.5
| L bormiory
= = | |
| g | PCC-EE200-P Flectoital Workshop | 0 z 1
[ B B o T |
u. WC103-7 Inchan Conspiemon | i | L (]

L-Lectare, T-Tutodal, P-Practical

Couss Code | Debmition/Category

H-“*l = Basic "'hl.'Ju..n-.rlf u;n = s = =

E "'"l' B ] |:.II|I|:-:|.'|'| ""-l,llll.r.t OERCS > = — N N
| | HEMEC | Bumanites and "“'\-Il'll""l'_l.r-\.ﬂ"‘- in chs ding Management courses
| MC i Mandarory Courses s . B N !
_]il | —— ___|_:|'|.|._'|.5||_'_-|.I Crarses i . B —
{ PEC _ Progratn = II.-;.-'i-if Orses D = |
A JEL ) | I'I]_‘-l.ll Flective | " Ourses = 1
| PROY Project Waork i _ |

INT | Practical ITlII"-lF‘l' N __ ) __ E g |

Mote: Smdepts will be nllowed 10 use nor-po rrammable seiennfic calculator oy,

[ ST (N I| | PR P
CLUTLTEED W mnt D PREETITTEL
| !
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a GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY. HISAR

Scheme of B. Tech - Electrical Engineering, w.e.l. Session 2018-19

2 Year

SEMESTER - 1V

5 No. | Course Code Course Title Teaching Schedule I Credits
{Hours per Week)
L. T P
I. PCC-EEMNZ-T Perwer Flectrminics 3 ( il ]
| 2 PCC-EE20M-T Elecreical Machines-IT 3 1 i ')
3 PCC-EEMW-T Powrer Syitems-] 3 | i 4
4 PCC-EEZN8-T Fields and Waves .| | L} +
5 POCER210-T Stgmals and Systems 3 i i 3 =
i PCC-ER202.P Prrwer Electronics ] i 2 |
| Labaratory
. B PCC-EE2Map Electrncal Machines-11 i} i i 1.5
| Labarstory
| 3 PLC-EE2DG-P Power Systemns-1 i ] 2 | 1
Labomiory |
A Basence of Indian 3 {y il {}

‘ MCIOAT

Traditional Knowledgpe

Total Credies

Important Notes:

|
“us |

L The students will have to undergo Practical Training-1 of 4-6 weeks duration during
summer  vacations at the end of 4™ semester which will be evaluated in 5* semester.

« Students will be allowed to use non-programmable scientific caleularor enly, however
shanng of calculator will not be permitred.
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MCE & TECHNOLOGY, HISAR

Scheme of B. Tech - Electrical Engineering, w.e.f. Session 2018-19

¥*Year
SEMESTER - V

8. No. | Course Code Coutse Titke Teaching Credits |
Schedule
{Hours per Week)
L f P
I PCC-EEMN-T Advanced Power Electronics 3 i 1 3
and Dirves

| 2 PCC-EEME-T Conral Systems-| L] 1 0 |
s
| -3 PCC-FE30A-T f':l.i:mprru'.r.«s.r-r_-. and L] i [ L]
| Microconteollers
I 4 ESC-EEIOT-T | Electrcal Engim—:riug Mlaretialy 3 i i 3 -
1 - =

5 PCC-EE3OL-P Advanced Power Flectrontes ] il 2 |

and Drdves Laboratory

I . 2 M i
| fy PCC-EES03-P | Contml Systems-] Labomtory [t il L I

Fi MC-EE305-P Mg POPEOCEESOTS arid ] i 2 1

Microcontrallers | aboratory
1

X [ IE‘I-!.'Tl Eleetve Course = 1 L i ] %
I

9. HSMCM2-T | Fundamentals of Management 2 0 (h 2
| for Enpineers

10. | INT-EE3(09-P Practical Trudning-1 i il 2
I Presentation
Total Credits 22

Important Notes:

1. Open Elecove Coune— | m be offered by deparoments other than Flecineal Engineenng,

L. Assessenent of Practical Tramng-1 will be based on prisentation /seminar, viva-voce, reporn
and cernificate for the practical truming taken at the end of 4# semester

3. Srodests wnll be allowed o use non-progrummeble soeminfe cabeularr only, birerever shonng

of calcolstor will not be permitted.

' e
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Scheme of B. Tech - Electrical Engineering, w.e.f. Session 2018-19

ilﬂ]i: o

SEMESTER - V1

Important Notes:

5. Nao, | Course Code Course Title 1 Teaching Schedule | Credits
(Hours per Week) ;
| L T P !
1, PCC-EE302-T Power Svsteme-IT | 3 1 ] | |
| _
2 PO EE3O4T] Flecmeal Messurements 3 i i . 4
and Instrumenttion |
2 |
£ PoC-ERESO6-T Cantrol Svatetms-11 3 ] 1] 3
4. PCC-ER302-P Power Systems-11 [ i 7 1
i Laboratory
L | PCC-EE304-P Electncal Measurements £l 4 © 2 |
and Instrumentaton
Labam tory I
. PCC-EE306-P Control Systems-|1 il 0 2 1
Lalsoeatermy
T, Prl'.li.:_r'.f:l.m Electse Course—1 X | il i) 4
o Open Elective Course— 11 L] i 1] i
i, HSMC3H-T Feopommics for Hngmg\tm - ] i) 3
Total Credits 22

L. Ipen Blective Course— 11 1o be offered by LI'l'_FIH.‘I:IJ'Il'l:J:IfH other than Elecinoeal F-FI]_.,"I.I'IE(‘I’II'IF'_-

1

Qus

ST

will be evaluated in 7

SCIEsTer

vacations in an thdustey Srésearch ingtitare gt the end

. The students will have to underpo Practical Training-11 of 4-6 wecks duration during

of 6™ semester which

Stadents will be allowed o use non-proprammable scientfic caloulator only, however

:I‘::L"I:I!.: of calewlator wAll not be i'u'_']'l'IIIT":'I:J

parpuldo

-

_.—'—"'_'_--_'_'_'_
T =il

f’

Tt
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Scheme of B. Tech - Electrical Engineering, w.e.f Session 2018-19

[

FSCIENCE & TECHNOLOGY, HISAR

:'l"' Year

SEMESTER = V11

L Open Elecove Course

Enmneenng.

[

Il o be offered oy -.|||:-.|.1r1|'|r'||l'

arher

rhaz

5 No. Course Code Course Title Teaching Schedule | Credits

{Hours per Week)
L T | P

i POC-EE4AN-T | Power System Operation and 3 | [ A

Ciomtrol

Program Elective Course — [1 3 i} 1] 3

3. Program Elective Course — 1 i {l 1 3

4. { ]iu‘ll Eleetve Course — 111 3 i} ] 3

5. PROJ-EE41%-P Minor Project B il o 4

i -
T T A . . =
% S LIGBAEL) Practical Training-11 : I =
Presenmmtion
Towal Credis | 5.}
Important Notes:

Elecraical

‘the Minor Project should be inmared by the student m the bepmning of 7" semester and

will be  evaluated at the end of the semeseer on the basie of s implementanon,

presentaticn delivered, viva-voee and report

3. The vivavoce for Minor Project by extemnal examiner and Chatrperson of the

Deparmmient {Tnternal Examiner) ue the end of the semester

4. Assessment of Pracncal Teaimng-11 will be based on presenmanon seminar deliversd, viva-
voCe, report and cerificate for the practical truinmg mken at the end of 67 semester.

b1
V

=1l ot be permittec

A A
DAz The>

]

Students will be allowed 1o uze the sciennfic aaleulstor only, however sharing of calcalator

iﬁ:’\ﬁt 4
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GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNDLOGY, HISAR

Scheme of B. Tech - Electrical Engineering, w.e.f. Session 2018-19

4" Year

SEMESTER - V111

5 No. | Course Code Course Title Teaching Schedule Credits
{(Hours per Week)
L T P
- g . | -
I. | PCC-EEHI2-1 Computer Methods in i | i 4
Power Svstems [
2 Progrmam Elecove Course -1V i 1] il 3
3 Program Elecuve Couarse — 'V 3 i) i 3
4, | PLC-EEAWE-P Compurer Methods in | 0 b 2
Power Systems .
Labomutoiry
; | il !
5. | PROJ-EE420:-F Blajor Project il il 12 i
G, | MC-EE&22-P Creneral Proficiency i ] {} il
|
o B Total Credits 17

Important Motes:

Fad

Y e
(A= G AR

The project should be inftiated by the student in contnuaton of the 7™ semester and will
be evaluated ar the end of the 8semester on the basis of its implementation

(sobrenre [ harduare), presentation delivered, viva-voce and report.
A vviaevoee of the students for Major Project will be taken by external examiner and
Chairperson of the Deparment {Intermal Examiner) at the end of the semester

Laeneral FJ’III.:.I!'_']L'!HCE.' it 0 non-credit h‘j.‘llnf.‘lTl:ll"!.' Course and the seudent has o el pass

marks in order to guality tor the soard of degree

Students will be allowed to use non-programmable scientfic calculator only, however
shapng of  caleulator will not be permurted. A (e \'_-l"‘:__d_
Al e
?.u:'dﬁ s G

oA e 1{‘-,'#;:1'5_'; <+ jq'rn"h |
.'jl ____.-""' £ f""_,-"

ai— - z _F |7|_,—'—""'_H-
A 1-Th] —9m (7}'w{ '
- 7 |

S
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@ GURL JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR
Scheme of B. Tech - Electrical Engineering, w.e.f. Session 2018-19

Lists of Program Electives

PEC-1

. PEC-EESO8-T Renewable Energy Resources

i PEC-EE3H-T Metwork Svithesis and Filters

3. FPEC-EE312-T Digital Signal Processing

4. PEC-EE314-T Modeling and Simulntion

5. Any one MOOCSSWAY AMEquivalent course not studied enrlier

l. PEC-EE403-T Electrical Mochine Design

L. PEC-EE405-T Advance Power Electronics

1. PEC-EE4I-T Retinbility Engineering

4. PEC-EE409-T Litilization of Electrical Energy

¥ ANy ong MODCSEWAY AMEquivalent course not studied ear]ier
PEC-11I:

. PEC-EE411- Energy Manngement and Auditing

2. PEC-EE413-T Soft Computing

i PEC-EEA415-] SCADA System and Applications

4. PEC-EE417-T Internet of Things (10T)

3. Any one MOODCSSWAY AMEquivalent course not studied enrlier
PEC-1V;

l. PEC-EE404-T Flexible AC Transmission Systems (FACTS)

2. PEC-EE406-T Distritited Gieneration

3. PELC-EE40B-T Power Clualiny

4. PEC-EE410-1 Smart Girid Technologies

5. Any one MOOCSSWAY AM/Equivalent course not studied eariier
PEC-V:

. PEC-EE412-T EHV AC and DC Transmission

2. PEC-EE414-T Restructured Power System

3, PEC-EE416-T High Voluige Enginesnng

d. PEC-EE418-T Ciptimization Theory

5. Any one MOOCS/SWAY AM/Eqguivalent course ot studied earlier

Note: The MOOCSSWAYAM/Equivalent course proposed/shortlisted by the students will be
reviewed and finalized by the departmental committee consisting of chairperson, ¢lass coordinatorin-
charge ond subject teacher concermed( To be appointed by Chairperson). The committee will ensure
that the course content of this course should not overlap more than ten percent with subjects already
covered in the scheme and syllabus,

Lt

.-'_.1 o !
= R it |

= i o -
A -i“r.- ?L-Aﬁ;tﬁ'_'-. / Zﬂ"/"/\/
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ELECTRICAL CIRCUITS and NETWORKS

General Course Information:

| Course { ode: PCC-EEMI -1
| Course Crodits: 4.0

Mode: Lecture (L) and Tuloral (T
['vpe! Program Core

Vemching Schedule LT P31 0

Exnmination Duration: 3 hiowrs

Course oulcomes:

Course Assessmenl Methods (Internal: 3k External: T0) 1 wo mnor
test each of 20 marks, class performance measured through percestage
of lecture aftended (4 marks), ussigrments, quie ete. (6 marks ) and end
Sermester examinmiion of T marks

For the end semester examination, nine questions are to be set by the
examiner. Cuestion mmber one will be compulsory and based on the
entire syliabus; it will contam seven shorl answer type questions. Rest of

the eight questions is to be given by setting two questions from each of

the four units of the syllabus. A candidate is required 1o stiempl any

| other four gquestions: selecting one from each of the four units, All

guestions cormy egual muorks:

Sr. No. | Course outcomes e :*
Al the end of the course students will be able to: |
Col Recall the fundomenal of network theorems B LliRemembering) |
Cey2 Understand and derive the map.mc-:_ of electrical circuits ornd | L2{Understanding)
— characteristics and parameters of two port networks = =l
| CO3 Apply the knowledge of network analvsis in technical prﬂhh M L.I-[.Appil‘jring}
; solving —
| €04, | Perform analysis and synthesis of two port networks applicabl L4(Analvzing)
In various engineering problems ) B J
Hﬂlm*d Bloom®s Taxonomy Action verbs/levels
Course Coptent
LINIT-1

Network topology and theorems:

Classification of circuits, sources and signals, standard

signals, source transformations, Network topology, graph matrices, formulation and solution
of circuil equations based on graph theory using different analvsis techmiques- circuit, cul set
and mixed. Concept of duality, Network theorems and their applications- Superposition,

reciprocity, Thevenin, Norton,
Compensation and Tellegan's theo

Transient response: Introduction

with dependent sources. Transic

@E" A})J/ _}-&H'
E{& ;S %:f’}“fh

Maximum  power transfer, Millman, Substitution,
rEm

LINIT-11

to pon-linear circuits and their analysis, Analysis of circuits
nl response under de. and ac. excilation, Analysis of



PSPPI DPOPIIVIVPOPOOPIOEOODOIESEIYOOOPOROOPOOOOOODY®

noiicolhy coupted carcuits. Ser md paralic] resonance circuits, bandwidth and O-facior

NIT- 11

am

—peiart ErPwerks aad Parameters: Concepd of one por, IWo-por netwiorks, chiradtensiics

o ¢ parmmelers, admiftance parameters, transmission parmmeters and
TELEENSNIPS O pOrmelers, image & Herddive impedance, concepl of
. T g sCallenng parameters, insertion loss, anterconmection ol tWwo-port

. S Ol lermrnsted Pwo-pon nelworks, extensions o mulbiport networks

UNIT-1V

Setwork fonctlons and ?:F_'ll'lllli.“uiﬂt Ceperalieed network  fanctions (Drving  point. and

fer), concepls ol [""Il‘-h and reros, determination of free and foreed response from poles

and zeros, concept of minimum phase networks, analysis of ladder, lamtice, T and bridged-1

networks, Network synthesis- Synthesis problem formulation, properties of positive real

|.II."II.:|i1.|‘[|‘:I-. HLlr'-".[[.-' r.ll.'ll'l.||.|'I1'|'|ii||-:I |"'r'r|-:'|-.‘|'|?'_"1 ol KA : |1 Ignd HI '.j”"'i“ﬂ F.".'i”-t ='|”|,|_-1i|:|“_-.iI i.||-u|1|_'|:

and T

aner synthesis of LC and RO cireints

REFERENCES:

M.E. Vanvalkenburg, “Network Analysis™, PH1, 3™ Edition, 2014

Franklin F. Kuo, “Network Analysis and Synthesis™, 2™ Edition, Wiley India Ltd.. 2006
5. P Ghosh, A K. Chakmborthy, “Network Analyvsis and Synthesis” MeGraw Hill, 2010
. Roy Choudhury, “Networks and Systems”, New Age International Publications,
988,

W. H. Hayt and ). E. Kemmerly, “Enginecring Circuit Analysis”, 9" Edition, MeGrow

Hill Edueation, 2018

0
W



000000000 OCONOGIOIOSOSONOINOGOOOIEOQOROONONONONONONOEOOROOREOES

Conrse Articelation Matrix:

Course/Course Code: Electrical Circuits and Networks (PCC-EE201-T), Semnester: (11
POL| PO2 | PO3 | POs| POS| PO6| POT| IJ'I‘."I'EI; PO4 | POLD | POLI | POI12 | PSOT | PSO2Z | PSOS
= LA i D —
! col |3 |3 N T T S P | - 2 3 2 2
s i. | . | _ - i
570 £ € VIR 1 & TR (] CIONS PR LS R P U O & S
. | o I _— |
i =i '
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Creneral Course Information:

Conrae Codel PCC-EE200-1
| Loirse L redits: 3.0

Mode Leoture (L) sind Tutoral (T)
Lype: Program Cone

| Tasching Schedule LT P-300

ELECTRONIC DEVICES AND CIRCUITS

Fxamination Durmtion: 3 hours

semesier exarmimainen of 70 marks.

quEsHONS carmy equal mirks:

Course Assessment Methods (Internal: 30 External: 70§ Two i
test vach of 20 morks, clasd peérformance measired through percentige |
of locture nttended (4 mirks ), rssionments, guix ete, (6 marks) ol end

For the end semester exarmination, nine questions are 1o be set by the |
examiner. Cuestion number one will be compulsory and based on the
entire syllabus; it will contain seven short answer type questions. Rest of
the eight questions is 10 be given by seiting two questions from each of
the four units of the syllabus, A candidate is required 10 attempt any
other four questions selecting one from each of the four units., All

Course oulcomes:

Outline semiconductors, dindes, transisiors, operational amplifiers an{ L1 ;Huuumhﬂmg

Explain about different power amplifier circuits, their design und use

Demonstrate and interpret the working of analog and digital electroni

RBT" Level

LI{U ﬁ'ih.'rum'mlini

¥ ‘I-l:‘lnppl\m'[{',l

['.'hnnguhh between various Jnmc familics and their E‘h"l!’“’tli:!""ﬂ.‘.lli.J

i Sr. Nod| Conrse outcomes
| At the end of the course students will be ..lh|L o
[ Col.
digital circunts
CLi2
in electronics and I.L'Inlmillnll:.llmrl cireuis

[ 'co3
| devices and circuits
| o4,

05

Dresigm and irnr:]:mmr analog, combinational and -::qutnnul logic
circuits applicable in various engineesing problems

“Revised Bloom's Taxonomy Action verbs/Levels

Course Contents
LNIT-1

Ld { Anuly ..ruu,,}
L6 {Creating)

Diode and Transistor biasing circuits: P-N junction diede, -V characteristios of a diode, Zener
dodes, clamping and clipping circuits, Transistor bissing circuits: Base bins, Emitter-feedback
bias, collecior-feedback bias, Voltage divider bins, eminer bins, CE, CC and CB analysis, h-
parameters, JFET! Gate bias, Sell bins, Volinge-divider bias and source bias, current source bins,
C5. €D und CG amplifier, MOSFET: Depletion type, Enhancement tvpe and their biasing, Power
Amplifiers: Class A, B, C, D and S power amplifiers, Push-pull operation.
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LUNIT-H
OP-AMP: Differentinl amplifier and its DC, AT analysis, OP-AMP charnctenistics, Non-
Inverting/Inverting Voltage and Curremt feedback, Linear and Non-Lincar OP-AMP circuits,

Beeulaied power -illp]"l:lf!-.

Oscillators- Barkhausen criterin of oscillations, Wein-bridge, RC oscillator, 353 timer: s

musstable and astable operation
UNIT-111

Logic gates and Boolean Algebra: Logic gates Liniversal gates, number sysiems Brinury, signed

hinary, octal hexadecimal number, hinary arithmetic, one’s and two's complements arithmetic
Logic Fumilies: transistor as a switching clement, 1ni-state switch, Bipolar logic Families: K11
DTL. TTL, ECL, lIL, MOS Logic families: NMOS, CMOS families and characteristics, virious
logic fumctions and their implementation

LUNIT-IV
Combinational Circuits: Introduction to combinational circuits, arithmetic and logical operation,
desipn of Half adder & full adder. subtractor circuits, decoders, multiplexers demultiplexers
comparators, Sequentinl Circos: Flip-flops. bistable circuits: RS, JK, 13, T, Master/Slave Flip-
flop. race around condition, latches, synchronous and asynchronous counters up & down counters,

shift Registers

REFERENUES:

|1 Millman. C. Halkias and C. D, Parikh, “Integrated Electronies™, MeGraw Hill 2™ edition
017

Ll

B. Boviested and 1. Nashelsky, “Electronics Devices and Circuit Theory™, Pearson Ivew
International, 11" edition, 2013

1. Millman. C. Halkias and 5. Jit, “Flectronies Devices and Circuits™, TMH 47 edition, 28115
4. A. Malvino and D. Bates, “Electronic Principles”, TMH 8" edition, 2016

1. Leach, A, Malvino, G. Suha, “Digital Principles and Applications™. TMI educanon, Tth
cdition, 2010

- i ' . - = y - '
6. . H. Rath, L. L. Kinney, “Fundamentals of Logic [kesign”, Cencgae lcurming, ¢ edition

i

o

20013

7. A, Kumar, “Fundamentals of Digital Circuits™, Prentice Hall India. 4" edition 2016

]

-
%
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(ourse Articolation Matrix:

Consrse Corse Codé: Flectranie Devices and Cirewits (POC-EE203-T) Sermester: B
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ELECTRIC MACHINES-]

General Course Information:

(Course Code; PCC-EE205-T | Course Assexsment Methods (Internal: 30: External: T

Lourse Credits; 4.0 | Two minor test each of 20 marks, class petformance messumned

| Mode: Lecture (L) and Tustorial (T through percentage of keciure atended (3 muarks) ASSIENMEnTS.

. r-l' pe Pr""é‘-r'”” Core s ete i marks ) and end semester examimnation of T morks

| leaching Schedule LTP:3 10 |

| Examination Duration: 3 hawirs For the end semester exammation, nine questions are 1o be set
| by the examiner. Question number one will be wompulsory and

Bitsed on the entire $vllabus; it will comtain seven shion answes
type questions. Rest of the eight questions is 1w be glven by
[ setting two questions from cuch of the four units of the 53 lsbus.
A candidate 5 required 10 snempt any other four {uestiony
selecting one from ench of the four units. Al questions carry

| _ | equal marks,

Course Canteomes

— e . | N———
Sr. Mo, | Course outeomes RET Leved
W the end of the course studenits Wil be able 1 |
CO| Recall the basics of electric machines [ 'LI{Remembering) |
2 Describe the performance of differant ﬁpu ol ebectric muchines LI{Uinderstanding) |
Cg Solve the problens reluted with clectric machines [ LMA pply b i
Cox Lo the performance chaswierstics of electric machine T A lvsis) ‘I
[ 05 Judge and use the mackings on e bnsis af thesr utilisation wad | HI i Exnlunting) |

| F:rf:]rl:u.un_:

“Revised Bloom®s Tasonomy Actior verbs/Level

Course Content

UNIT-1

Electromechanical Energy Conversion and Single Fhase Transformer: Encrey mnoa et
systems, field energy and mechanical foree, enerey in simgly and multiply excited magnetic svstems.
Fransformer construction, theory amsd aperation, EMF. equation, Ideal and practical tans former,
exact and approximate equivalent circuits, no load and on loid operation, phasor dingrams, power and
energy efficiency, open and short circuil tests, back 1o hack 1est, virltige regulation, effeet of lcad on
power factor, Per Unit transformer values, excittion phenomenon in transformers. Ao irnnsiormors
(eonstruction. working & applications),

LINIT-II
Three Phose and Other Transformers
Lonstructional features of three phase transformers. Cooling tmethodology, pambiel operation of single
phase and three phase transformers. three phase transformer connections, phusar groups, thriee phase 1o
two phase and sin phase conversion, Three winding transiormers and its euivalent circurt, Tap
ehanging of transformers, tertiary winding, Applications. Varlable frequency transformer, v lenge and

current  transtormers, Grounding  transformer. welding  transformers,  Pulse  transformer  and
opplicativin,

LNIT-11
DC Generators: Construction, wirking and types of de generntor, EMF equation, lsp & wave
winding, distributed & concentrated windings, armulure resction, commutation. imierpoles and
compensaimg windings, charactenistics of de eemwratiors, voltoge buikd up, Parllel operation of [X

HenCralins -"'.|t]1||-._';:l||-||-\- t"-r‘\;-'

A= o A
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UNIT-1V
D.C. Motors: Principles of working, Stgmficance of back emf, Torque Equation |,pL= and
Charactenistics of DIC Motors, Need of Starter, three point starter, four point sirter, Speed Ce i
farmature resistance, flux control, armature voltage, Thyrisor), Ward-Leonmrd Kw b, ‘-..u-.'n.ru.
test, Hopkinson™s test, braking of de motor (regenerative, Dvnamic, Plugging), Losses and Efficiency
Effect of suturation and armature reaction on lopsses: Applications

REFERENCES:

L. 1. Nagarath and D.P. Kothari, “Electric Machines™. T.M L Publishing Co Lid |, New [e
4" Edition 20010

2. PS5, Bhimbra, *Electrical Machinery', Khanng Publications

< . B. Gupta., “Theory and Performance of Electrical Machines”, Kataria and Son ith ot
it

4. Frzgerald Kingsley and Umans, “Electric Mag hinery™ Meliaw HillBooks co,, New [elhi, Tl
|l.;|1||l|| 2013

5. AS Langsdorf, “Theory of AC Machinery™, Tata McGraw Hill

6. B. L Thareja, “A Text Book of Electrical Technology"”, Volume 1, S, Chand Publication

Ashfag Husain, “Electrical Machines™ Dhnnpat Rai Publications




Lourse Articulatbon Matrnx

ourseourse Codes Eleotric Michine:] {PCC-EE205-T)

| POYTPOR | PO3 [ PO POS | POB | POT | POB | POW
L) 1 s 1
2 L] [ s |
LT ! I| |

'L §
Correlation level: 1= glieht /L Y- hlodere’ Medii
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GENERATION OF ELECTRIC POWER

Geenernl Course Ilnformation:

Course Code; PCC-EE207-] | Conrse Assessment Methods {Internal; 30; External; T0) Two minor 1251
Course Credits: 4.0 ench of 20 marks, ¢lass performance memsured through percentage of Tectur

aftended (4 marks), assignments. quiz e (6 morks) md end sermestin
Moder Lectime (1) o

examination of 70 marks
Type: Program Corie
B

Fenching Schedule L TP 3 10 For the end sermester examifaiom  nme guesbions ahe 1w be sel
; : exgmmer, Clsestion number one will be O sy and hased on the éntire
Exumination Diarationt 3 howrs syllabus: it will contiin seven Short siswer type questions. Rest of the ¢lghi
QUESTIONS 15 1o bee given By, Serting B questions tndm edch ol the o ikl
of the syllabus. A candidete i3 required 0 atternpt any: other. four questions

selecting one from éach of the four units. All questions 'comy equal mirks

Comrse outcomes:

S Noy Course outcomes RBT" Level
. AL the end of the course students will be able to:
 CON. | Describe and analyre different I¥pes of sources and mathematical | L]{Ihrmrmha'lm
expressions related (0 thermodymamics and vanous terms ond
| factors involved with power plant operation - _
| ©O2 Summarize the working and layout of steam power plants and | L2{Understanding)
| discuss obout fts economic and safety impacts

Nustriate the working principle and basic components of the nuclear | L3(Apply)
| power plant, diesel engine and the economic and safety prnciples
_____involved withit. ==

CO4. | Examine the mathematicul and working principles of different | L4(Analvsis)
electrical equipmient’s involved in the generation of power

CO3. | Evaluste the different power generating systems L5 Evaluating)

i = e Tioig 1 ” . ,
Cid. | Construct the model on the applications basis of power plant | L&(Creating)

*Revised Bloom s Taxonomy Action verhs/Levels

Load and loading forecasting: Load curves, muximum demand, load factor, diversity facior,
capacity factor, utilization factor, 1ypes ol load, load forecasting

Power plant economics: Choice of type of generation, size of generator and mumber of units, cost
of electrical enerpy, depreciation of plant, ¢ffect of load factor on cost of electrical energy

UNIT- U




Thermal power plants: Choice of site. main and susiliary equipment fue) s Mo dhimgram,
water siream fow dipgram. workime ol power plants dand theit lavoul. Charaolensnics 31 [urho

BENErBlors
Hydroelectric plants: Clidice of <w classification of hvdroelectric plunts, main  prrts - and
-.-u-.rl-,i.ul:||r]||.1l11k.;3.nd their lavowis, chiractenistics of huvdro electric generalon.

LUNIT- 11

Nuclear power plants: Choice of sie, elassification of plants. main parts, liout and their

working, associated problems
Diesel power plants: Diesel plant equipment, diesel plant layout and 1ts working, appiication o

digsel plants

ENIT- 1V
Combined working of plants: Advanuages of combimed operation plant requirements o hiwse
load and peak load operation. Combined working of run off rver plant and sleam plant

Tariffs and power factor improvement: Ditlerent (ypes ol tarills and methads Al posser Kcion

IFIIPELYY erment

REFERENCES:

I, K, Nag, *Power Plant Engineering”, Tata MoGraw Fhll

7 F.T. Morse, “Power Plant Enginecring”. Affiliated Enst- West Press Pyt Lud. New DelhitiMadras
3. Kothari & MNagrath, “Power System Engineering”, McCitaw Hill

4. Granger and Stevenson, “Power Ssstem Analysis”, MoUeaw Hall

3. Electric Power Generntion operation snd control. Wood snd Wollenberg. Wille

5 RK. fﬂ_.||r||||_ Powier System Encineening. Liaxmm Publwcarion
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Codrse Articulation Matrix:

Course’Conrse Code] Csonerolren ol Elecing | PR i
PO P 1 | PO | PO O | PO POE | P LR
L0 y. | 3 |
1 i 1
]
i 3 |
5 |
| F.: —
! -
1 " Y NGderte | |
Correlation level: 1- slight /Low 2= Noderi eium
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Mathematics 111

Genernl Course Informmation

Course Code: BSCI01-T Course Assessment Methods (internal: 30; external: T0)
; Two minor examinations (20 marks), Class Performance
Course Crediis: 3 measured through percentage of lectures attended (4 marks),
Tpe: Basic Sciences assipgmmenis (6 marks), and the end- sémester examination
{70 marks):
Comiact Hours: 3isours!week
For the end semester examination, nine questions are to be
Mode: Lectures (L) set by the examiner. A candidate is required to attermpt 5
Examination Duration: 3 hours questions in'all, Al questions cary equal marks. Cuestion

number | will be compulsory and based on the entire
syllabus. It will contain seven parts of 2 marks each.
Question numbers 2 10 9 will be given by setting two
questions from each of the four units of the syllabus. A
candidate s required o attemipt the remaining four guestions
by selecting one question from edch of the four uniis,

Pre-requisites: Mathomatics | and Mathematics |1

Aboul the Course

This is an sdvenced mathematics course that offers the knowledpe' of Fourler Series, Fourier Trensforms,
Functions of Complex Varinbles. Thess concepts are essentinl for students 1o sofve problems in image
processing, digitn] signal processing and other relmted engineering fields

Course Dutcomes: By theend of the course studentswill be nble to:

CO1. define concepts and terminology of Fourter Series and Fourer transforms, Functions of complex
variables and Power Series etc. (LOTS: Level 1 Remember)

C02, sulve problems using Fourier transforms in domiins like digital electronics and image processing.
(LOTS: Level 3; Apply)

€03, applyprinciples of functions of complex varinhles to solve computational problems.(LOTS: Level
3t Apply)

M, mmmwm various concepts refsed to Fourier tromforms and functions of  complex
viriables (HOTS: Level 4; Analyse)

COS, select suitsblemethed for given computational engineering problems and related domain (HOTS:
Level 4: Evaluate)

CO6. integrate the knowledge of Fourier Series and Fourier tronsforms, Functions of complex variahles,
end Power Series for solving reel world problems. (HOTS: Level 6; Create)

Couorse Content
Umit 1

Fourier Series and Fourier Transforms: Euler's formulae, conditions for a Fourier expansion, change of interval,
Fourier expansion of odd and ¢ven functions, Fourier expansion of sguore wave, roctongulor wive, saw-toothed
wive, half and full rectified varee, hailf mnge sine and cosine serpes.

Uniz 11

Fourier imtegrals, Fourier transforms, Shifting theorem (both on time and frequency axes), Fourier trunsforms of
derivatives, Fourier ransforms of integrals, Convolution theorem, Fourier transform of Dirsc delin function,

v
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ELECTRONIC DEVICES AND CIRCUITS LABORATORY

General Course Information;

Course ©ode; PCC-EE203-P Course Assessment Methods (Internal: 305 External: 70) |
Coirse Credits: | [rmermnl continuots assessment of 30 marks an the basis of class |
Mode: Practical performance and attendance in proctical classes

Type: Program Core _
Cisaet Hotirs: 2 botirs pér weok For the end semester practical examination the assessment will
be done out of 70 marky by the external and infermal examiners

Exartiination Doration: O3 howurs

Course (uleamies:

' Sp Mo Coorse oulecmis | RBT Level

A the emd O the course studenits will be ahle 1o

[ €01, | Memoriee the chomotensiics of semconduciors, dipdes; irnnsisiors, | L1 {Remembering)

| operaticnal amplifiers and digital circuits

]_{“fi’. Perform and leam abouit different power amplifier circuits, their n‘ln:slyl'l angd | L2 (L mlﬂmnllm:..]'

| wme in electronics and commumication circuils

CO3. | Bemonstratz and interpeet the working of analeg and digital electronic L3 {Apply)

devices and cincuirs

O | Andilvre various ot famnilies and their charactenstics, combmational and | L4 { Aﬂnl_ﬁ'lng.l

sequential logic cireuits

€05, | Design and mrph:mu_nt u.nulub combinational and sequential Iumn: circutts | Lib {Creating)

applicable in yarious engineering problems

LIST OF EXPERIMENTS:

(=]

|

To observe the performance of

(a) Commaon eminer amplifier (b} Commbon base amplifier () common collector amplifiers
To study the characteristic of BIT (NPN, PNP), JFET (Mechannel, P-channel), MOSFET (N-channel,
P-channel ),

To study the lollowing mathematical operations using Op-mmps:-

(arAddition [b) Subtrsction (€] Multiphication (d) Division (e) Integration {0 Differentiation

To study the Op-amyp as

{8} Astable multivibrator (b} Mono-stable multivibrator (¢} Schmitt Tngger cicuit

Tostudy OP-AMP as non-inverting voltlage amplitier, low pass filter, high-pass filter and bandpiss
filter

To study the chamcteristics of Wein-bridge, RC oscillator

Tostudy WOT, AND, OR, NOR, XOR, XNOR gates.

Tostudy and verify the truth table of R=5, D J-K and T flip flop

To verily the operation of a4 bt UP and BOWHN senol/paralle] cournbes

Sudy of a combinational cireuir of hali sdder, full adder, subtractor, encoder, decoder, multiplexer
and 4 bit digital comparator

Study of shift register SIS0, SIPC), PISO, PIPO using shift register

NOTE: At least eight experiments are 1o 'be performed in the semester, out of which at-least six
experiments should be performed from sbdve list. Remaining experiments may either be performed from
ihe above fist or designed & 2ot by the concerned institation as per the dcope of the syllabus

A I



ELECTRICAL MACHINES-1 LABORATORY

Geeneral Codrse [nl’urmn:mm

Course Code: PCC-EE205-P | Conrse Assessment Methods (Internnl: 30; External: 710
Conrse Credits: |5 frtermal continuons muzesmment of 30 imacks o the basis ol
Mode: Peactieal eliss perfonmaice and onendance i praciical clisses.

lyvpe: Program Core
LContact Howurs: 3 hours per week. | For the end semestor practical examination the assessment
Examination Duration: 03 hours. | will be done out of 70 marks by the external and internal

| exominers

Course Chatenmes
S, Mo, | Coorse cuteomes | RBT Lewvel
| 1l.IZH;L end of the course '\-|||.|J|LIJ["| '.'.|||-.r|. 114] |L to I

ol Memaorize the basics of electric machines ke transfonmer, DO | L1 R e et b
I1'|.J_|I ine opd electromechanical CRErEY COnvers e J1r|=~|.1[|ln

o2 | Discuss nbout dilferent charncteristics and wor L||1|.' desipn of
electric machines.

203 ['-. monsire uml |n|:-"11'.-rLl the working of electric mnchires at LYy Apply)

1y M ||d|.~r-:rmu!||m1

At | Exnming and .Lrl.ll‘:.#:. '-ﬁl!'l--ll1FI'_'!'|l'-rI1'|Il1l.L characteristics of FLI{ Analy=is)
B | electric machines: - _ . - |
[ | Sedect the electnical machmes with ratmgs on the basis of their H2 {Evalunting) |

I L|I|E1.L|I|-~r| el ['-'.'I'||.lr_ll1 ance |

L6, | C l’ﬁl:w'llﬂmuhluu midels for varioes engineering problenis I.ﬁllll_r__t"._l_hlllll
*Revised Bloom's Taxonomy Action verbsTevel

List of Experiments

k- To hind tums ratio & polariy of o | -phase transformer
72 l'o perform open & short circuit tests on a |-phoase ransformes
3 [0 pertorm Sumpher’s Back 1o back test i | <phise trmnsiormisrs
Parallel operntion of two I-[:-h 15t transfonmoers
5 o comvert three [‘-l'l.n-.. 1o 2-phase Hy Scott-commection
i, Viy perform oad best on DO shiint generator
i Fo perform bood best o D Seres pengraton
5 T'oobtain magnetisition charnctenstics of separately excited D Machine
5. To chtuin magnetization chomcteristics of swlf-excited [XC Machine
10, Speed control of DC shunt motor
I awinbumne s et af DO shint motor
", Hopkinson's best of DO shunt M/CS
13 Fields 1251 on two sdentical 1.0, series mochine:
14 Woard Leonard method of speed control

NOTE: Al least cighl axperiments are 0 be performed in the ssmester, out of which af-lepst six
experiments should be performed from above list. Remamming experiments mmy gither be performed

from the above list of designed &' sel by the concemed msbiution as per the scope of the ss bl

s oA P
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ELECTRICAL WORKSHOP

Ceeneral Covrse In Fnrmutmn.

Course Code: PCC- FE200-] Course Assessment Methods (Internal: E]-ii; External: Ty |
o e | Interrmil continpous pasessment of 30 mmarks o the basis of class
Wode; Practicol [ pertonmance dnd attendance in practical classes

Fvper Program Core
Contier Howrs: 2 hours per wock
Exomimatlon Duration: 03 hours,

i fErse t]llTE‘l IS

'ﬁr. Nl Course nifcnmes | BRT Lovel
At the enid of the course studeiits ..||| ke able 1o

Fiar the end semestir practical examination the assessment will
b done oot of 700 marks by the externol and internal examiners

.-‘.TH. thl_'lll.fl' 1‘|'||.. I‘-fHI'ﬂIEI_.E; abouk  Warkous |-""C'I"-. elecirrenl mat.:n:j:lu il | | | !Hr.'lltl:‘:l‘lll'l't‘r.lilu'i.

symbiols.

COZL. | Discuss variows types of wirmg systems, wiring tools, IiHImEH i -.a.-||"||-ig' L2 q.llndr.r:lum!ln |_|_:|

SCCERROTIES Wir ITIL estimalion & LLHIIIl:_ =L

| €03, | Use the elecrical tools in real life L3 (Apply)

i'f-:'-l Expmine and sstmmate the basic rn|'.u:tn.|. rits 1nr Wirngs. | L4 [ Analvring)

| CO3. | Understand modem manufacturing operations, including their cupabilities,
| limitations, and how todesign a mode! economically

La(Creating)

LIST OF EXPERIMENTS:

I To sty of differem ty pe of tools, Electrical Materjal, Symbaols and Abbreviations,

=, Toswudy different types of wirmne & Practices of Staircase. Corcidor & Chisdown wi ing

b Tosidy & Perform Fluorescent, Tube light, CFL LED & its sefies and prrmilel Connpctions
4. Tostudy & Perform Cwreult of SMPS,

5. Ta study moying iron, moving coll, Elecirodynamics and induction Iype meter

f. To study various ypes of wires! cables and practices of switches

1. Tostudy importance of earthing and messurement of earth resistance

8. Trouble-curth resistance shooting of equipment [ike fan, iron, mixer, grinder

9. Tostudy varous types of Transformers and assembling proctices of transtformers,
10 Different fuses; SFLI MCB, ELCB, MCCR

|1 Deesign of solar system for small howses.

12 To study & calibrate single phase energy meter

13, To study & Perform Circuit of home Inverter

NEYTE: At least elght experiments ure 1o be performed in the semester, out of which at-least six experiments
should be performed from sbove list Remaining experiments may either be perfarmed from the above st

or designed & set by the concerned institation as per the scope of the syllabus

3
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POWER ELECTRONICS

General Course Information:

Course Code! PCO-EE202-T Course Assessment Methods [ Tnternal: 30: Extecnal: T Two minor test

Course Credits: 3.0

Made

cach of 20 murks, class performance mensured through percentige of lecture

i | pnended (4 marks), assignmients, guae ole (B macksh and end semester
ectire (L)
exmminntion of T0 marks

Ispe. Program Core

Feaching Schedule LT P 3000

Esspmirmtion Diraticon: 5 hours

For the end Semester examimation, nine questions are 1o be set by the

exprmner: Luestion number one wall be compulsory und; bnsed on the entire

svllobus, it will contain seven shoen answer ype guestions, Best of the eiah
[ ‘Yuestitng is to be given by seming two questions from each of 1he four units
| of the syllubus. A condidate is required 1o siempd any other e questions
selecting one from ench of the four units, All questions corry equal marks

Course outeomes:

| application fields.

| Course uhrlrum..--; RET Level

Al the end of the course students will be able 1o

Recall the fundamental of electronies devices and circuil ﬂ'i'fﬁiméhnﬁééiﬁg'j =

‘Describe various power semiconductor devices, passive components | LIUnderstanding) |
and switching cireuits,

U'LPE'-"- POWET COnverter circuits design and learn to select suit: ithie | L3{Apply]
power electronic  devices by assessing  the  requirements of |

Compare, formulate. and afidlyee @ paoser clectronic cireu design | L4{ Annlysis)

| and assess the performance i '

Estimate the enticul arcas for improvement in on Industrics and | L5{ Evaluating)
dL‘J'i". [ l'n-]]i.L'.kI alte v siplution,

”'-‘ﬂl_ill i suitable pmu.r conveners o contrel Electrical Motors and L Creating)
other industry grade apparaus

*Revised Bloom's Taxonomy Action verbs/Levels

Coiirse Content

UNIT- I

Modern Power Electronics Devices: Principle of aperation of SCR, dynamic churacterissic of SCR
doring turn ON and tum OFF. Two transistor analogy, Protection of SCR, Commutation circuits,
SUR ratings. Tngeering Methods, Series and Parallel operation of SCR.

Single-phase half-wave and full-wave thyristor rectifiers. Single-phase full-bridpe thyristor rectifier
with Relond and inductive Joad; Three-phase Tull-bridee thyristor rectifier with R-load and inductive
load; Input currenmt wave shape snd power factor,

f P
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UNIT- |

Single-phase Converter: Hall wave converier, Topulse midpoint converter. halt ce witrolled wml
fully controlled bridge converters, input current and output voltage wis eforms, effect of Joad and
source Impedance, expressions for output volage, effect of Tree-wheeling diode. triggering
circuits, Dual converter,

Three-phuse Converter: Hall wave, full wave,
converiers, effect of load and spurce impedance, expressions for ouipuLy

hall controlled and fully controtled bridge
oliage, Dl Converter

UNIT- 11

Inverters: Classification, basic series and improved series inverier, parallel inverter, single phise
and three’ phase voltage source inverier, 120 degree mode and 180 degree mode conduction
schemes. modified McMurray half bridge und full beidue inverters. Mehurray Bediord hall
bridge and full bridge nverters, briel description of parallel and series INVErTers. LUt
inverter (CS1), ransistor and MOSFET based inverters

enl SUree

LUNIT- 1V

and three phase ac voltage controllers with
allel with R and RL louds, Voltuge
ouipul voltage

AC Voltage Controllers & Regulators: Single phase
R. RL and RLE loads, Single phase two SCR s n anti-por
contrel, Operation wavelorms, Fvpes of voltuge regulator, cquation ol load current,
equistion, synchronous tap changer, three phise regulmor.

Cvelo-converter: Principle of operstion of cyelo-converer, non-circulating and circulating 1ypes

of evclo-converters, Wavelorms, control technigue.

REFERENCES:

w. Ramamoorthy, “Thyristor and their spphemions™, East West Publication, 1991,

P S Bimbha, “Power Electronics”, Khanna Publishers, 2013

WD Singh and KB Khanchandani, “Power Electronics”, TMH Edition, 2007

AK Gupta and LP Singh, "Power Electronics”, Dhanpat Rai Publishing Co.

¢i.K. Dubey, S. R. Doradla, A, Joshi, and R. M, K. Sinha. “Thyristorised Power L ontrollers™,

New Age International Private Lid.

6. Mohan N.. Undeland T. M. and Robbins W. P
and Design”™. 3rd ED, Wiley India.

L, fi (5 ke

spower Electronics Converters, Applications

o Py (l\”/?/



Course Articulation Matrix:

e CUourse Uode: Power Electionacs (POCC-§

PO | P02 Y3

Correlation fevel:

T
-
b}
-
4
ol wl

siiehi /Lo

4

™

]

o

L. Moaderate’ Medium

- Substantinl/Higeh



ELECTRICAL MACHINES-II

General Conrse Informa tion: -

Course Code? PCC-EE204-T | Logrse Assessment Matdods {lntemal At Extermal: 700 Twe mimor fest

| Course Credits: 4.0 [ wxch of Jmarks, class performince meatuped throtsh  perdetigie ol
Muode: Lecture (L) and Tatorial (T | Jectire amended (4 ks assipnrments and quiz eft (6 murke) dod end
Type Program Core SR eianindioh OoF 70 ks

Teaching Schedule LT 310

Exiumination Dumtion: 3 hours

For the end semésier examinigion e fuesticns pre W be et by the

sxaminer. Queltion number one will be compulsors and based! b e
entire sillabis, 11 will contm seven shior niswer pe questions. Fest ol
ihe et questions s w be e by seffing M questions T each of the
Tour units of the syllabos. A candidare s reduitred o Ditempt why o Fr
eigstions :‘i':h'l."lill':'. o froom each of the for wyies L guesliony o
- e minrks

Outcomes
S§r. No. | Course o bComies ] RET Leve)
At the'end of the course students will be shie 1o

Co. Recall the basics of electric machines | |.11HL-||L:-||nl-ur;1|:Jl
8 Iustrate the performance of diftferen tpes of roluting clectric michines. | L2 Undbersinmiling)
COa. Salve the problams related with rokiting eleéctric miighmes. L3 Aqupaly )

UM, Lompare the performance chiracieristios of Ii-..‘r.illrl'ﬁ electric machines, H I Analyvsis) |
T - = - : - * e |
COs. Judge nndl uge the redating electne machines oi the batis of their M2 Evalostbngg

| uritization and perforance

*Revised Bloom's Taxonomy Action verbs/Level

Course Content

LUNIT-I
Poly Phase Indvetion Motors: Constriction detals of threesphase induction motor, Rotstine
magnetic fiekl principle of operation, ship, Induction moter as senemlized transformer-] it alen
CIrCHit, expresgion for torque, full load torgue, moximum torque, starting torgoe and output power,
terque-slip and forque-speed | charucteristics, no load and hlocked
miraduction 1o deep bar cage and dodble cage imduchion motor
control of induction motor, cogging &erawling, Applications

FOloE best, cerche  duigdrang,

» starting of [ndection motors, speed

UNIT-1
Synchronous Generstors: Alternators: Construction features and types, EMT equation of alternatiors.
armature reaction i alternators, Alternator on Ioad, Svnchronous reactance, synchronous Impedance,
Valtage regulation. Determination of valtage regulution using EMF, MMF methods, ZI'F, \mpere
T methods and Potier Triongle, Synchromizing and parallel operition of alternators, Salieal pole
synchronous machine, two-reaction theory, ship test, Applications

UNIT-111
Synchronous Motor: Principle of operation, Methods of starting, Torgue and power equations,
syrchromous motor on load, Synchronous motor on canstant excitation visrriable load, Synchronons
Motor on constant load varfable excitation, V' and invered 'V curvis, Swynchronous condenses
Hunting and its suppression, Behaviour of syhichronows: machine on short circuit, capal

Applications.
UNIT-IV

Single Phase Induction & Special Motors: Single Phose Induction Mutor, Double revolving field
theary, Stepper Motor, Brushiess LI motor, Servomotors, Shaded Pole Motor, Reloctmes Modos

Husteresis Mivior, Single Phase Series Motor, Repulsion Motor Schrage Moo
1'|.||"-|‘||.|
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POWER SYSTEMS - |

Genernl Cowrse Information:

Lourse Code: PCC-EE206-T | Course Assessment Methods (Infernal: Mk Extermal: TH) Two
minor test cach of 20 moarks. class performance measured through
| pereentizge of lecture aflended (4 morks), assignments, quiz elo, (6
Mode: Lecture (L) and Tutorial (T) | marks ) and end semester examination of 70 marks.

Twpe: Proemam Core

e For the end semester examination, nine questions are to be set by the
Teuching Schedole LT P23 10 examiner. Question number one will be compulsory and based on the
Examination Duration: 3 hours enitire syllabus; it will contain seven short answer tvpe questions. Rest
of the eight qiestions is 1o be miven by setting two questions Trom each
of the four units of the syllabus. A candidate 15 required o atempt any
mther four questions selecting one from each of the four vmits. Al
questions carmy equal marks.

Coorse Credits:- 4.0

Course outcomes:

Sr. No. | Course outcomes KRBT Level
Al the end of the course stadents will be able iy

. | D the]rrg]ml’?umn{ and moded the POWET S¥SIEm mrﬁru:lm:n:a. L I{Htm:mherlinm

for power system ansl vais

COZ | Understand the major components of Transmission and Distribution Systerns, | L2(1 nderstanding)

i3 modeling and important parameters

CO3. lnvestigate the performance of transmission lines by calculating voltage | L3 Applving) |

regulation and cfficiency |
0o Analyze the mechanical and electrical design aspects of transmission system LA{ Anuly #ing)

C03. | Compare between different supply systems, Cverhead transmission lines and | 1L.5( Evaluating)
underground cables and select the appropriste sccording 10 the need.

*Hevised Bloom™s Taxonomy Action verbs/Levels
Cou u
UNIT- 1

Basic Concepts: Importance of clectric power, single line disgram of power system, Modeling of
power system components. Per unil system, Symmetnical and unsymmetrical components,
Representation of penerators, lines and transformers in scquence networks, Growth of power
systems in India, power supply networks: effect of voltage on conductor size, comparison of
conductor velume in typical supply systems, elementary high voltsge DC transmission DO
transmission and its advantages and disadvantages.

UNIT- 11

Transmission line parameters: Calculations of resistance, inductance, and capacitance for single
phasc, three phase single circuit and double circuit lines. skin and proximity effect.

Q{bﬁz A ﬂ“[ P
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Performance of lines: Clossification ol lHnes as short medivm and long, representation and
detatled performance analysis of these lines including ABCD parameters, Surge Impedance
leading, Ferranti’s effect, Power flow thriough o trnnemission line and  power circle diagrams
LNIT- 111

Mechanicul considerations: Various types of line conductors, line supports, poles and towers,
sag calculntions, effect of wind, ice ond temperature, stringing chan, sng template, line vibrations,
Insulators: various tvpes of insulator, voltage distribution, siring efficiency, methods of
mcreasing string efliciency

Corona: Phenomenon of corona, disruptive eritical voltage, visual criticnl voltnge, corona loss

radio Interference

UMNIT-1%
Underground ecables: Classification and construction, nsulation  resistance,  capacitance.
capacitance determination, power facior in cables, capsciiance grading, use of inter sheaths,
bosses, heat dissipstion and temperature, rise in cables, current rating. Fauls in cables, comparison
with overhead lines

Distribution Systems: components — feeders, distributers, serviee mains, connections schemes of

distribution, Introduction 1w distributed generation

REFERENCES:

C. L. Wadhwa. “Electrical Power Sytems”, New Age Internationals, 7" edition, 2016

1. Iagrath and D: P. Kothan "Power System Engineering”™. MeGraw-HilL 3™ Ed., 2019

. A Chakrabarty, PV, Gupta, ML Soni snd U, S, Bhatnagar , A Course in Electrical
Power” Dhonpar Ras Pub, o8 Lidy 2008,

4. LB.Gupta . “Power Systems”, 5:K. Kataria and sons, 2013

[

- B.R.Gupta , "Power System Analysis and Design™, 5, Chand, 7™ edition. 2014

6. B M Weedy, “Electric power svstem”, lohn Wiley and sons

« 3 0 sangh, “Electric Power Generatlon, Trapsmission and Bistribution”, FHIL 2* edition
SR

E LM E--.:.|IL;-||Iwrr:.- W. Coffer, “Flectrical Power Distributicn and Transmission”, Pearson

Education. |96

9. 5. K Gupta, " Power Systemn Engineering”, Lmesh Publications, 2009
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FIELDS AND WAVES

Lseneral Course Information:

|Course Code: POC-EEZO8T Cowrse Assessmenl Methods (loternal: 30 Exteroal:
Conrse Credits: 4.0 Twiy minor o each of 20 morks, class performmmee measared
Mode: Lecture (L) snd Titorial (1) | theough percentage of leciure atignded (4 marks), assignments
[ Tape: Program Corg g efes Ub marksY and end semestin examipilion of 70 nuirks

| Fenching Schedale L TP 3 1 0

| Examination Duration: 3 hpors For the end semester examination, nine guestions are o be set

by the examiner. Question number vie will be compulsory and
batsed on thie entire syllabus: it will contmin seven short-answer
tvpe yuestions. Rest of the clght questions is W be given b
sefting 1wo questions from each of the four units of the syllabus
A conchilite ® pegqnred . W0 tlempt any other {our guestions
selecting one from exch of the Four onits. A guestions carms I
| equal marks

Course Oudeomes

| “Sr. No. | Course outcomes RBT Level
' Avthe end of the course studenms will be abhle o;
| €01 Recall the basics ot coordinates(2 [ & 3D) o] TIT_I{Q!E!:m_b_ggﬂp_b__
L2 I-Jl..hr_!_l'_‘_li._ the LI'LL|!.I:|1'!.! gretic s es and theon LI{Understanding)
| O3 solve the problems related with electromagnetic waves and theory. | LN Apply)
C0O4. | Campare the performance of electromagnelic waves on the basis of | H1{Anulysis)
— Iil‘1 I'; EI'II .IIIL“'!E —— e e e
L5 ludge the char acteristies of elee rm|||||:.='.r.ll1. wives and ulilize them | H2 (Fvalusting)

s pet their requirements.

“Revised Bloom's Taxanomy Action verbs/Level
Course Content

LsIT-1
Introduction of Coordinates: Cartesian coordinates. oylindrncal coordinates. spherical coordinites:
Veclor calealus: Differentinl length, area and voleme, Tine surfoce and volume integrals and ihen
sighificance, Del operator, gradient of o scalar, divergence of a vector and divergence theorem, curl of
a vectorand Stoke’s theorem

UNIT-11
Electrostatics: Electrostane fields. Field mtenaity, Electric flus density, Conlomb's Law, Eleciric feld
and piotentind due o' puint; line, plane and charge distobution, Gausses's Law and apphcation, Electrc
leld in material space. Propertics of mierals, condugtors, dielectric constants, Effect of dielectric
medium,  contmuily equation, boundary condition. Poission's and Laplace's equations. Equipitential
Surfaces, Unigueness [heoren, capacitance, method of images

UNIT-1H
Mugnetostatios; Mapneto-static fields, Magnetic flux density, Magnetic field Intensity, Biot-Savan’s
Law, Ampere’s Gircipl o .E.L“'JI.tIJ.:- Law of Induction, apphcaticn of ill“pl_l[;_'ll-\. I, - Maxwell's
cquation, Maxwell's equation for static Gelds, for hormonically varving Gelds, for free space,
magnetic vector potential, Loreritr Force, magnetizntion in moterinls, mognetic boundary conditions
Self amd mutaal inductances, Relotion between E and H,

£l —
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LINIT-1V
Elcctromagnetic Waves: Polarization, Reflection of plane wave for perfect conductor. perfect
diclectric at normal meidence as well as obligue incidence, Electromagnetic wave propagation, Depth
of Penetration, Brewester's Angle |'l.l".'l'|1ll1l_.=: heorem  and inferpretation  of  Povaling  veclod
Iransmission lines: Transmisseon hine parameters, Transmission line equations, inpul impedance
L horectenstic Impedance, Retlection Coefficient. Standing wiave rutio, Smith chart and iis application

REFERENUES:

» MM O Sadiku, “Eleménts of Electromagnetic™, 4 Ed, Oxford University Pres:

- KUY Prasad, “Electromagnetic Fields and Waves”, Satva Prakashan, New Dell

Balmein and Jordan, “Electromagnetic Waves and Radintine Svstem™, PHI Publication
W H Huayt and 1, A Buck, “Electromagnetic feld theory™, ™ edition TMH Publi¢armns
.« B Gown, “Electromagnetic Field and Waves™, Katson Publications

LOOE. Kmuss, “Electromaanetics”, MoGraw Hill Publications
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SIGNALS AND SYSTEMS

Genernl Course Information:

Coprse Coddp: PCC-EE210-T Course Adsessment Meihods (Toternal; 30; External: T0) Two sinod b

L onrss Credats: 3.0

ench of 28 marks, clis perforrmance messured through percentage of Teoiure
atbended (4 minrks), asdignmenin, quiz eie. (6 marks) aod emd  Semester

Maode Lectune (L) and Tutdrind (T | examinstton of 78 modks

Tvpe! Progrem Carg
Peaching Schedule L. T 1 300

Exgmimmtion Duration: 3 hours

For he end scrmester exarmnation; mine questions wre 1o be ser by the
ximiner, Ducstion number ong will be compualaon: and based o the entire

-:|||_'!"'|":'. ol ]l sidarn seven short enewer vpe qracsthrons Rest of thi ;_'|;'||I
fuestions is fo begiven by senting two guestions from ench of the four wnits of

the syllabie. A cindidsie s required ko atiermpe sy pther Fouer auiestidmm
| selecting one from exch of the fowr wnits. Al guesions carm eijuinl maork
1

Conrse onteomes:

Sr. No. | Course Dulcomes . : "~ RBT* Level

At the end of the semester, students will be able to:
| col Describe various :«tﬂ:iil-{-il'h and their behaviour invalved in I L1 (Remembering)

r"rl"l.'l.'-‘ﬁ"'\-lllﬂ.

€02 | Classif fyd ifferent systems used for signal processing and 1.2 (Understa EHFL,;_
aperation and Conceptualize the effects of sampling & €1
signal

o 1 i “'LIF'II.III Arofe |I.:|l._|:, |||.'.|._|-m...|" signals in |r-,.|L._.,1T||| ﬂ. r._- 1.3 r1|11|l'.-;.1|?1|

| degital domain using vAriows Irnsforms

ir Analvze CT and D -u*-l s using Laplace transforms gnd 7 - 4 Analvzing)

Eransiorms,

systems according 1o -jurr-.nn.: Lypes ol mpplic: |.r||'-rh

"Revized Bloom®s Taxonomy Action verbs/Levels

Conrse Content

LUNIT-1

i) s "r!n"dfllr‘L dllr-:.‘n_nl .'.'-»1L'|||- 1.'-|I||-I ln]ul anadysis of LTI BT rf'lL':mtl

Introduction to Signals: Signal Definition, Classification of Signals. Basic/Singalarity

Continoous and Discrete-Time "ii!_'ﬂﬂh_ Rasic Opermions; Time "‘il'lll.Iil‘l_'_'. lime Reversal

Fime Scaling on signals, Signal representation in terms of singular functions, Correlation of

Signals and its Propertics, Representation of o Continuous-Time Signal by s Samples: The

rampling Theorem, Reconstruction, Alsing

LNIT-II

I¥pes of Systems: System, classification of Systems: Linear & Nonlinear Systems; Static &

Dyoamic Systems, Coausal & Notcausal Swvstem, Invertible & Noninvertible,

Unstable System, Time varant & Time Invariant Systems with examples

stnhle &



Linear Time-lovariant Svstems: Definition and Properties, Impulse  Response
Convolution SumdIntegral and its Properties, Representation of 111 syvaems using

Differential and Differenci equations.

UNIT- 111

Fourier Series & Fourier Transform: Introduction 1o Freguency domain Representation,
Fourier Series Representation of Periodic Signals, Convergence of Fourier Series. Properties
of Fourier Series, Fourier Transform for peniodic and apenodic signals, Convergence of
Fourier Transform, Properies of Fourier Transtorm, Applications of Fourier Translorm,

Discrete-Time Fourier Transform: Founer Transform representation for Daserete - Time
Apcniodic & Periodic Sigmals, Properties of Discrete-1ime Fourter Transform, Basic Fourer
lansform Pairs,

UNIT-1V

Laplace Transform: Introduction 1o Laplace transform, Begpion ol convergence{ROC)
relation with Fourier transtorm, Properties, Inverse of Laplace transform, Application o L]
systems, their interconnections and block dingram
L-Transform: Introduction 1w Z-Transform. Region of convergence (ROC), Z-Transform
Properties. Inverse Z-Transform, Analysis of L'T1 Systems wang Z-Transtorm, Application
of A~ transform, Introduction to Hilbert Transform

REFERENCES:

1. A. V. Oppenheim. A. 8. Willsky, and S. H. Nawab “Signals & Systems™, Prentice -Hatl
India.

T. K. Rawat, “Signal & Systems™, Oxford University Press.

5. Salivahanan, A. Vallavral, C. Gnanapriva, “Digial Signal Processimg”, Tata MeGraw
FEill,

4. A. Papoulis, “Circuits and Systems: A Modern Approach”™, Oxford Univ. Press.

5. B. Kumar, "Signals and Systems™, Now Age International Publishers

6. H P Hsu, "Signals and Systems™, Schaum’s Outlines, TMH

7. Fred ). Tavlor, “Principles of Signals and Syvstem”s, TMH

8. 5. Haykins and B.V. Veen. "Signals and Systems™, Wiley

Lad b
-



Course Articulation Matriy:
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POWER ELECTRONICS LABORATORY

Leu:rnl Course infurmmmu

Course Code: PCC-EE203-F Course Assessment Methods {Internal: M; External: T
Course Credits: | Inteemal contimmns assessment of ‘30 marks on the basis of cliss
Mode! Proctical perfurmance and attendance in prociical classes

Type: Progriom Core _ _
Comtact Hours: 2 hours per week For the end semester practical examination the assessment will
Exarminstion Buration: 03 Toirs bie dane out of 70 marks by the extermal and nfernal examiners.

Conrse Oulcomes:

Sr. Mo Course llllh.':ill'l'l-ﬂ RET I.m-a-l' =

At the end ur the cotirss studenis will be able 1ol

CO1, | Memonze the knowledge ahott various power converiers - and electric T_I;]'-l:cmrmlp:ringli

drives cantrol methods

COZ. | Mdentify relevant information 10 supplement 10 the Power Electromics L.‘il'udunmnd}nﬂl!

devices, S .
CO3. [ Apply a'set up testing strotegies and sclect proper instruments (o evaluae | L3 iApply )
performance charactenstics of Power devices snd power electronics |
| eireuit —=
COM. | Examine the basic redquirements for eleciric drive based disip L4 { Analyzing)

CO3. [ apply techniques to different POWEE elevironic  devices: and. cvaluate | L% Evaluating)

possible causes of discrepancy in practical experimental observations in |
comparison to theory

CO6. | Design a model for controlling the system in an industries. L6 {Creating)

LIST OF EXPERIMENTS:

|

i 5

i3

To study the performance of simple-phase hulf-wave andTull-wave uscontralled rectificrs

o sty the operntion. of singie-phase: full--wave phitsg control of a-DuC. Joad ising Chy a8 fally=
controlled full-wave rectifier. (ii) A halF-controlled full-wave rectifier

Tostudy speed caritrol of 3 D.C. mtor using single-phase half and fully controlled bridee converters
To study speed control of s C moor |15i||l_r| |hm|:-|-'|-h||-,|; Tl mredd H1||:,. controlled bridge converters
Tostudy and test buck, boost and buck- boost regulators

Vo study Control speed of a single-phase induction motor using single phase AC voltage regulmar,
Fostudy speed control of de motor using single-phase dusl converter.

Forstudy single phase diode clamp multi-level inverter.

P study three phase PWM [nverter using IGBT

To study single phuse invener with SOuare wave quinst sguare wive and STPWM control,

F'o study six pulse fully controlled reciifier feeding R and RL londs

To smdy of single phase cyvelo-canverter,

To study of three phase cvelo-converier,

NOTE: At least eight experiments are (o be performed in the semester, out of which at-lemst six
experiments Siould be performed from above list. Remaining experiments may either be performed from
the above lust or designed & set by the concerned institution as per the scape of the svilabus
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ELECTRICAL MACHINES-II LABORATORY

General Course Information;

Course Code: PCC-EE204-P Covrse Assissmient Methods (Internals 30; External: T0)
Corse Credits: | 5 Internal contimunus assessment of 3 marks on the hasis ol
Mode: Practical U s ‘perfidrmande and altendance i priciicnl clisses

| Pvpe: Progrum Core
Cisnfoct Hotrs: 3 howrs pET Week o the enil semester practcal examumotion the asscssmend
Examinntion Duration: 03 hours. | will be done out of 70 marks by the external ard intemnl

| ‘Examiners

Course Cuicomes

sr. Mo, | Conrse oulcomes RET Level
_ At the end of the course students will be able to: _
| LU Memarize the basics of AC rlllulrmE LEl:l..lIh 11I|.1L|1Ili'|l.*- | LURememberingd |
COoz Discuss and learn ahout different characteristics and wiorking L2 Understaniding)
= design of AC rowmting electric machines. BR[| RS
ol Demonstrate and interpret thie working of electrie machines st 5 L3 Apply)
_ different operational conditions. ; _— 1
| LM Exumine snd analy e various performance charscietistics ol | H I Analvsis)
| electric michines. . =
CO5. | Select the cloctrical mavhines with ratings on the base of e | H2 (Evaluating)
i utilization and performance. ' .
L6 [h:ﬁin_:n machine models for variows unglrluurl;u__' !1r|~|'||1'|1:|-\. : i reating) |

*Revised Bloom’s Taxonomy Action verba/Level

List of Experiments

o

fak

i

-t

.
i,
|
11

Determine mechonical losses by Jlght ronning of o three phase Tndwetion Moto
['o perform Load test on a 3-phase induction moter &-DC venerator set snd o deteriine the
efficlency of induction motor
o perform light running and block rotor test 1o determine the parameters of the equivalent
circuil of single phase mduction motor
To péerform the open ereull test ind block rotor st on e phiise midibetoi mstar sl drps
thie circle dingrnm
o find out the rodor resistance of a poly phase induction motor
To calculate regulation by ssnchionous impedance method!
n. Conduct open and shon circult test on o three phase aliemator.
k. Determine and plot vaviaton of synchromous impedance with |1
¢ Determing S.CR
d. Determine regulations for 0.8 lagging power factor, 08 leading power factor and wmits
poveer Enctor
To plat VeCurves of a svochronous muchine
0. Determination of Xo of a ssnehronous maching,
b, Measwrement Xd' + Xq' (Direct axis and Quardinmtant oxis}
o measure Xq of synchronous machine (negative scquence reactance )
o calculate regulation of svnchronous maching by ZPF method,
To conduct the losd 1e81 to determine the performance charncteristics of the 1L.M
F'x study the parallel aperation of synchronous generators

NOTE: Al least eight experiments are 1o be performied in the semester, ot of which pr-least sis
expermnents should be performed from above list. Remalning experiments mas eithet be perforned
tom the above list or designed & set by the comcemed 1nstitiition ns per the seope of the sy Habus
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POWER SYSTEMS - | LABORATORY

General Course Information:

Lourse Code: PCC-EE2DG-P
Lourse Oredits: |
Mide: Proctioal

| Type: Program € ore

Contuet Howrs: 2 hours per week
B desrie ot £

Extmibrmtion Do 03 hours,

Corse Dhuteomes:

Cowrse Assessment Methods (Internal:
Intermnl comlinuous mmsessmen of 30 mazks on the basiy of closs |

For the tnd semesior prisctical goamnleisg thi assessment will

3 Externali ) |

pertormance and afiendance |0 prachical cloases

Tlnnrks by the extérnal ond miemal exmminers.

RBT" Level |

L3 {Apply) [

determining the sequence impedarices

LIST OF EXPERIMENTS:

10 To Study different types of Insulators

I'L. To find string cfficiency of-string insulator.
i Without guard ring
ny With guard ring.

12. To locate cable fault wsing cable faul locator

spetd und pitch angle.

NOTE: At least eight experiments are 1o be performed

the above list or designed & set by the concermed institution as per the scope of the

l'o study. different types of power cobles and methods of layving underground cabl

in the semester. ot of
experimenty should be performed from above list Remaining experrments may ¢

Sr. Nd Course oulenmes
Al the end of the course students will be ahle 10
COL | Drow the single fine -;jmpr'.nfu o the piviver svstem and power angle L2 (Undersia ndmg]
charncleristics of [1.trnrn|l,'-|a.1|1 Fine.
Co2 | L dlLLllllh- the pararieters of trmsmission lme from the s el
i and determine the viltage repulation amd effici iency
CO3 | Cibserve and analyze '11:: Ferranti’s effect in tramsmission line model L4 [ Analyvaing)
O !"-lI.JI.|.1.'|irIy of 3 winding transformer and svochronous mochines ba [ B T renting)

o draw .*iilig]-: lire diapram of distribution syslem ol nearby area of o ifepe concerned.

2. To plot power angle characteristics of tansmission line
3. To find ABCD Parameters of a model of transmission line
ey find -:I'ﬁi:imug.r and 'lr'l_'l|T:J1:1i'.‘ Ttgl.ll.‘lhl'ln of tramsmss o i
5. Toobserve Ferranti effect in a model of transmission line
. Todetermine positive, negative and zero sequences of n 3 winding transformer
1. Todetérmine SEUence il'l!'l|'_||.'.n|i|n|:|.‘"_-. of a 1::|.-'F|||,J|'||_';|.j roor :ﬂui,_l.-|'|r_'|'||'|h|;|.. wis Machine
8. To measure the dieleciric strength of trunsiormer oil
i

s

3. To Study the performance of wind wrbine generator system under variable load, wind

which at-lenst six
ither I performed from
sylinbus
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ADVANCED POWER ELECTRONICS AND DRIVE

Crenernl Course Information:

Cuserse Code! PCC-EE301-1 Conrse Assessment Methinds {(Internal: 38 External: T0) Two minor les!

L oairse L r-I:'-I.1|1.' - % U' | '.'-Il.'}I II'|. _‘” rI‘I'.I_fI'.}\-_ l.'l.'ﬁ.H ;'L'I TOFINMENCS TS I.'I.t ”'IF-'I'J_I._'!!! |_'\-|'TL..'I.‘!'|L.'|' :_"|: 1|-|' 1:-|..'1|r:
1 "
iemded 4 marks);, asseenmcits, gl e (i k) ol end semcster

Muode: Lecture: (L.} examingmon of 70 marks

Pype Progrom L Gre

Teaching Schedule L T P 300 For the ‘end semester cxamination, mne questions are 1o be set by ihe

: | examiner. Duestion number one will be compulsory amd based on thiie entire

Exaniination Duration: 3 hours | _oabae: it will contain seven shor answer fype questions. Rest of the eight

| questions s 1o be-given by setling 1w questions [ram euch of the four umits
al the syltabus. & candidate [s regquired 10 altempd any oithwer four questions

selecting ane from erch of the four units. All questions cary gquual miarks,

C onrse outcomes;

SE N ' . [ RBT Level

Sr Mo | Coprse ouicomes

Al thie end of the eouree students will be-ablie 1o |
Con. | Indicate the Fundamerital of slecironics devices and circul | Li{Remembering)
(012 | Derive the basic II-;:'L'.I..I.II.II-II and compare performance of varioun power | L2{Understanding)
| conmvertErs Circlits |

C003 | Demorsimte the power converter circuits design and Tearn to select L3 Apply)
suitable power | elecironic oevices by assessing the feguirements  of
| application fields |

(0 | Compare, Tormmulute and anilyze a power electromic cirouil design and i L4{ Analysis)
| comtrol drive performance -

(005 | Evaluste the cnitical arcis in applicstion levels and derive typical | LS( Evaluating)
alternativie solutions, select suitdble power converters 1o control Electrical
Motors and other indusiry prade spparutus. I} IS
oG Create the model on the applications bosis of the controller | L6 renting)

*Revised Bloom's Taxonomy Action verbs/Levels

Course Content
LNIT- 1

DC to DC converter: Classifieation of choppers, Principle of operation, output voltage conirol
techniques. one. 1w, and four quadran choppers, Step up chopper.

Switching mode Regulators: Buck, Boest, Buck-Boost, Cuk regulators, Current commutited,
voltage commutated chopper and Lead commutated chopper

: : i 4»1,#"
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UNTT- 11

Fleetrical Drives: Introduction, Torque Eguation, Multi-quasdrant Operation of Elecirical Drives,
ting of Electrical Motor. Electrical Bruking of Machines, Lonstant

Doty Cyvcles. Selection of Ko
Rotor Energs | oss of Cage Induction Motors: [uring

lorque and Constant Power Drives,

secileration, Stop snd Reversal of Speed. Time tnken during aceeleration
LINIT- 1HI

Canverter Fed DC Drives: Singlesphose half controlled and fully controlled converer fed de

molor drives, operation ol dc drves with continuous ammalure current, voltage ond current

WAL TlmMS
Chopper fed DC Drives: Principle of operaion and control rechnigques,
st Type A, B, C. D and E; Motoring operation of chopper led

chopper circuil

configurations used in do drive
excited de motor, stendy state analysis of drive with time-ratio control

UNIT- 1Y
brives — converter and chopper fed de drives
amer and Sherbius Drives

wcparately

DC Drives; Imroduction 1o eleanic drives: 1L ¢

AC Drives: Concept of Slip Power i Induction Motars, Stativ Ki

Seatic Rheostatic Control of Induction motors, Yoliage and Frequency Controlled Induction Motor

Diive

REFERENUCLES:

1. PS5 Bhimbra, “Piwer | lectronics:, Khanm Publishiers, M5

2. K Dubey, “Fundamental of electric drive™, Narosa Publication.

b Mdohon M. Undeland T. 8. and Roblbans WP sPower Electmomes Lonverne

rs. Applicitions

amed Dissign™, 3rd ED, Wiley Indin

4 SK Pillal “A First course on Elecinical Drives™ Wikey Eastern Lid.

AR Guptaand LP Singh. Power Electronics, Dhanpat Rai Publishing Lo

6. V. Subrshmanyam, “Electnic Drives: Loncopts and Applications™, Tata Mclmw
Publishing Co. Ltd,, 1994

7. GK Dubey, “Power semiconductor Contralléd Dnves,
Jersey, 190Y,

& FL Sharkawi & A Mohamad, * Fundamental of Electric Drive’

LR

Hill
“Prentice Hall. Englewood cliffs, New

" Wikas Publishing House
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Course Articalution Matrix:

| Power Electronics and Drive (PCC-EE301-T)

[ I {1 Hf
i [ Fryg | P Pl !s.-'..-n-.|m-|_:Jr|||-.|--:*.- |:|’1|:'.|"-|'-..!'*-.|.|_'.|"--.:
= : . -: : 2 i |
1 Z . | . :
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CONTROL SYSTEM-1

General Course Information: === — =
Course Code: PCC-EEM3-T [ Course Assessment Methods (Internal: 30; External: T0) Two
i} minar test each of 20 marks. class performance measured through

L o L pieiits
I

|
Slode Lecture (L) and Tutorial (T)| percemage of fecture pitended (4 maorks), ussignments, quir ele
Tvpe: Program Core | rnarks ) and end semester examination of 70 marks.
Feaching Schedule L TP:3 10 | For the end semester examination, nine questions are to be set hy
| the examiter. Duestion number one will be compulsory and based
of the entive syllabus; it will contain seven shorl answer vpe |
| questions. Rest of the ¢ight questions is ko be given by setting Hhwo
| giestions from each of the four unis of the svllabus, A candidate is |
| reguired 1o attempt anmy athier 1Our Questions selecting one from each |
| of the Tour umts. All questivns carry egunl marks = 3

Eaamination Durationt 3 houors

L onrse Linicomes

Sr. No, | Course outeomes [ RBT Level

Lt the end |_|1_|_||-|: errse .~|I.|_I1.|'|.'I|1"~ will beabletp:. |

i Memorize the basics of electric cireuits and signal Mow. L1iRemembering)

e Describe the performance of differeor tipes of control systems and | L2(Understanding) |
explain the stability by different methods on the basis of thel
| transfer function

03 ! Soldve the problems relited with different control By ke tesign and | LM Apply)

| | can hustrate briefly. - -

04, | Compare the performance chamcteristics of different contral H1{Analysis)

_| systems and examing the behavior of syvstem = — .

' COE. | Judpe the conirol strategy on the basis of their perfurmance | H2 (Evaluating) |
CO, | Develop new controller and compenaitor on the bass ol pulgomies | 13 (C reating )

and requirenient of system. =

“Revised Bloom's Taxonomy Action verbs/Level
Counrse Content

LNIT-1

Intrivduetion to Control System
Introduetion to Caontrol Systems: Open & Closed loop, Control System clissification,
function analysis, concept of poles and zeros, Mathematical mudelling of electrical and mechanical
svstems, hydraulic, prcumatic systens
Description of Control Systems Components: Error defeciors, pears, g roscipe. PC motars
servonmotirs. - lecho-generntors, servo amplifiers. synehires; block disgram anl reduction techmigues.
stetinl flow graphs, mason's gain formulae, performance ul feedback Sysiems

LINIT-I1
Time Response Analysis (Transient, Steady State and Stability Analysis)

Fransient Hesponse Analysis: Stndoard test signals, bime  response af fisst order syymins
charscteristic equation of feedback control systems, tronsient tresponss of second order systems, Liriie
domain specificitions. steady stle response stepdy state grrors and error consEngs. Proportional,
Iitegral, Derivalive syslams

Root Locus Analysis: Development of rout foct, toot molons andler close-loppme. ¢ffects of
pobezero on bocr, Case stidy- Speed Conteol of DC Motor using PHD

:%;Lllf”j

I ransker
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UNIT-111
Frequency Response Analysis
Stability Analysis: Sthality, Routh-Hurwite stability eriternion, relative stability and frequency-domain
specifications annlysis usmg Bode plots. Gain margin and phase margin, Nyquist plot {Potar Plot), Use
ol Nyquist stability eriterion for stability analysis, Case study- DC Motor Control

UNIT-1V
Classical Control Design Technigues
Compensator Design! Feedback compensation —Lead, Lag compensation, Usmpensator design dsing
Koot locus, Compensator design using Bode Plot
Controller Design: Specifications of time-domam and frequency doman aml mterrelation between
them, design of P, PI), PI, PIEY error control strategies, impact on transient response and sleady-state
rESPONSe

REFERENCES:
Lo Nis Nike, “Control System Engineering ™, 7™ Edivion, 20015, Wiley Pubheations
K. Cata, “Maodern control engimeering”, 5 Edition, 2010, Prentice Hall
F. Golnaraghi, and B.C Kuo, ~Automatic control systems™ 9" Edition, 2008, Prentice Hall
). Magrath and M.Gopal, “Control Systéms Engineering”. 37 Edition. 2009, New Ape
Pulilishers
5 DY Azo and Houpis, “Linesr Control Systems Annlysis and Design™, 3 Edition, 2003
Motirow Hill
b, R.C Dorf, and R.H. Bishop, “Moder Control systems”, /2% Edition, 201 1, Addison-Wesley
7. 8. Hason Saecd, “Automatic Control Svstem”, Katson Publications, 2008,
8. B 5 Manke, “Linear Comral Syatems with MotLab Applications™, Khanna Publication

de 1




Course Articolation Matrix:

Course'Course Code: Control Sy ulem PO -EEAOA-T ) seinester: v
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MICROPROCESSORS and MICROCONTROLLERS

General Course Information:

Course Code! PCC-EE3DE-T
Course Credits: 3.0

Mode Leciurne (L)
Fype: Program Core

Teaching Schedule LT P-300

Examination Duration: 3 hoors

Course Assessment Methods (Internal: 30; Lxwernnl: 70) Two
minor test each of 20 marks, class performance measured through
porcentage of lecture atfended (4 marks), nssignments. quiz e (6
ks ) wnd ehd semester examimation of 70 marks

[ For the end semester examination, nine questions ane 1 be set by the
eximminer, Question number one will be compulsary and based an Lhe
entire syllebus; it will contain seven short answer 1ype questions. Hest
of the eipht questions is to be given by selting two questions from esch
of the four units of the syllabus, A candidate is required to stiempt any
other four questions selecting one from ench of the four unite All
questions carry equal murks

Codrse oulcomes:
sr. No. | Course Outcomes | RBT*
Al the end of the semester, students will be able: Level
0 Describe the evolution of processor architectures, ST
: 2 Explain the concepts-of 8085 and BOBS microprocessor with their prltgrurrmlu_.:._' I3 |
R Write simple programs in assembly langunge of RO085 and ROK6 5 |
; microprocessor '
CO4 | Appraise Microprocessors and Microcontrollers for different interfacing L5
| applications for various application
CO s | [}u-'-:lnp'lhé: microprocessor and Microcontroller based Embedded System, 7

*Revised Bloom's Taxonomy Action verbs/Levels

Course Content
LUNIT-1

Introduction: Introduction 10 Microprocessor & Microcontrollers Architectures: Harvard vs. Von
Neumann, CISC vs, RISC, Brief history of microprocessors and microcontrollers,

BOES microprocessor architecture, Timing and control unit, Machine cyeles. Interrupt dingram.
Programming, Addressing modes, linstruction set, Assembly lunguage programming, program for
multibyte addition/subtroction, multiplication, division, block transfer, Interrupts in 8083

UNIT-11

Microprocessor 8086: Block dingrom of 8086, details of sub-blocks such as EU, BIU; memory
segmentation and physical sddress computations, program  refocation, addressing  modes,
instruction formats, pin diagram, Instruction execution timing, sssembler instruction format, dato
transfer instructions, arithmetic instructions, branch instructions, looping instructions, NOP and

F CT‘ I“-. e
W A & T



HLT instructions. Mag manipulation instructions. logical msiructio

directives and opemtors, programming osample:

Interfacing Device: Basic principle [dcing memory ol

.__|:. .||||.'-.
MA: Introduction to DMA process, 8237 DMA controller. 8255 PPl chip: Ar hirect
rde. modes and exsmples. Interrupt ond Timer: 82549 Progrommabic  mierrupl

~nmable imerval tmer chips, Imerfocing of /A and A'D convertes

LMNIT- 1N

Micrncontroller 8051 Introduction to 8051 Microcontroller: 5051 archteciure il pn o
KEIsTers, Fimers. Counters, Flags, Special Function Begisters, Addressme Modes, L2
instructions and progromming, Single-bit operptions, Limer and LOumstor programming

provrammine  Sernal communication. Memory  accessing and e simiple o

ipplications

REFERENUES:

1. Microprocessor Architeciure, Progrsmimmi & Appacainins with BOES: Hamesh = Ciuond
Woilew Eastern Lid

2. The Intel Microprocessors BOSG- Poiiiun processon r

1 bicroprocessors and inlerfiging 1 T

. The ROBE & ROBG Micropriscessors-Programming, interfacing, Hurdwared Applicati
Friebelde Simh: FEL

3 LR Ty pruter syslems: Lhe RORAHEOEY Familyv: archifeciure, Propribm _'-"-;5'

Liu & Cilemi A Gabsong PHI
B, Advanced Meroprocessors and Inlerfacing Badel Ram: TRWH

7 Avalia, K1, The 8051 Microcomiroller Archifeciune, Programiming wrd npplications, e

ntermitional Pablishing (Indiad Pve Lid, {2007)

. sEasdi MLAL The B051 Microconiroller and Embeddied ayvsiem, Pearson LAuatio




Coorse Articalation Matrix:

|
CoursaCourse Code:  Microproeessoms amkd miceoeontrollers POC-EE3DA-T ) Semester: v |

T T T f 1 T T T ]
PO | PO PO PO | POS | P -r.| POYT ) ORI r.l: PO B0 | P02 PSSO | PsG2 . PS03
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FLECTRICAL ENGINEERING MATERIALS

GENMERAL Course Information:

L ourse oulcomes:

S WL Course onicomes

Al the end of the course students will be ahle |

01, | Recall the knowledpe about the eleciricn

L Compare differen Lype ol plecirical materials

Ll Llse dofierent type ol conductine milerial s (o poswer goi

04, | Compare the difTerent type of ¢lectncal components

|
L0 Lppraise the use ol electrici muterials o the  Deld ol

TEnEranon

Formulate 8 good materinls o remove the [imital:on el | 1o |

BIVYED BEnETRLLON

“Revizged Bloom™s Taxonomy Action verbs/Levels

UNIT- 1

Diclectrics: Definitions. Mulipole developmem, Electrical dipale

electrics, Fundamental equation

L - oy
dIEICCLTICS Polarzation meChonsms i dielectrics: n fuced, onentation

¥ ¥ s = F % sibmirs | .
nterfacial pnd latce polanzations: Commmnsd mechanesms. Dielectne i0sses

Maenetic materials Classilication of materal-din, para, and

Cigneral
{ dielectrics: Dieleciri =r~.".-_-|<__ Frneroy tnd Torce

of [ HEdTRE]S

I erro AL

Coarse Code: ESC-ElE A= Comrse Assessment Misthods | lplermmll S0 Externn L¥j
| P | et | { threy T L
Ciowrse Credits: 3.0 P i oy iz
wiended miarks ), SSSIEmTIen ik, |
Mode: Lecture (1 . ;
[ A | dtien ol U marck
[vpe: Engineering Science
) = i ] 111 i iTl
[eaching Schedule LT P 301
EXil | wEalicin pumber ang will be My !
T S T T i 1 Hi :
camination Brurntion: 3 hour evilabiiss 1t will Hom Ve i ' !
JQUMESENCIN 142 1 erfing (Rl LRENT I il I
o LN Ll - (RN THS ] regusred tooatie | i
lecting frii st of the fa s, Al guestions ca

RET Level

L1 Remem bering )

LEUnderstanding)

L3 Apply)

L4 A nalysis)

LA Evaluating)

LGl reating)

properties il

= motimg on e

ponie, and

A= ||l:_'||.'.'i.||*- dnd



Magnetic Properties of materinls: Magnetic dipole moment of current loop. Magnetization [rom
3 macroscopic viewpoint, Orbital magnetic dipole moment and angular momentum of two simple

tomic models, Lenz™s lnw and induced dipole moments. Classification of magnetic materials.
UNIT-11

Conducting materials:

Tvpes of Conducting Matermals, Low Resistivity Moterials, and High Resistivity Matenials Contact
Materials, Fosible (or Fuse) Materials, Filament Materials, Carbon as Filamentary and Brush
Maenal

Conductors, Cables, and Wires: Types and Materials, Solder Materinls for Jomning Wires and
loints in Power Apparatuses, Sheathing Materials, Sealing Matersals

UNIT-1V
Insulating materials: Gaseous materials-Chxide gases, electronegative gases, hydrocarbon gases,

Liguid materials-mineral oils, silicon liquids, hvdrocarbon liquids; Solid materials-Paper and
boards, Resins (Polymers), Rubbers-natural and synthetic, glass, cernmics, ashestos,

REFERENCES:

. S.P.Seth, P.V. Gupta, “A course in Elecrtical Engineering Materials”, Dhanpat Rai & Sons

2. A Dekker, “Electrical Engineering Materials™, FHL

3. lan P Jones, “Materials Science for Electrical & Electronics Engineers”, Oxford

4. L. Solymar& D, Walsh, “Electrical Propertics of Materials™. Oxford

5. LK. Shackelford & MK, Muralidharn, Introduction 10 materiad science for engineers, Pearson
Education

6. TTTI Madras, “Electrical Engineering Materials”, MeGraw Hill Education, 2004

Adrianus 1. Dekker, “Electrical Engimeermg Materials”, PHI Publication, 2{d4
8. KM.Gupa&Nishu Gupta, “Advanced Electrical and Flectronics Mutenals™  Unline
ISBN:OTE 1118998564
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ADVANCED POWER ELECTRONICS AND DRIVES L ABORATORY

Lreneral Course Infurmation:

Courde Code i'kl.l"-i'.l;i'lll - Course Assessment Methods (Internal; 30: External; 70) |
'.1 ll::-l:lI redits: | bternmd continuons avsessment of 30 'moarks on the bosis' af
wiade .1 ractical whids performance and atendance in practicnl closses.
Fvpe: Progriam Core For the end semester practical examimation the assessment |
kit Yowrs: 1 hours et ey el e dome o of T ks ey e esaernal and Wermal
rapvevahuor Ly, W hunms. | e ' :
{ werrve (hadeommes

se. Mo | Conrse ontioses
Al end ol l;_'.':n;' colrse :-1l|l.||.'||l_'- w1 e albdie 10

[RBT Level

aall | viemonze the hasres of AC & [ clecine machines with 1 Remembering
| electromeshanical engrgy conversion [ meiple L I, .
50 Eresicribe different combinational electronic and power eledimonig : 2 niersnding)
) _!_-.LHL- with the destgn of electri maghines & drtve, S —t ——
Cos | Demonstrate and interpret the working ol elecine mschines ut [ L3 Apply) |
| different combinational electronic andd power electroniccireuits. |
COM Exatnirie thie various pes [ermance charactensiics of special HI1{Analysis) I
| electne machines and drives — S | o 1
CiOS "H.'Ir..'I'I|II-. electricnl |-||,i.__|||||.,--. wolly b es on thie biss OF thei H2 (Exaluntimg}

| u1't'.i.r;|1'n-|_|,11'n.k peet Il-rr|1.|||-.'_1._ ] |

L6 Design machine modets with different combinativnal glegtronic L {C reating)

and power elestronie gircuils fin vinous engingenng probilems i _ |

fRevised Bloom's Toxonomy Actlon verbs/Level

List of Experimenis

[. To perform electrical beeaking of DO shunt mctin Discuss the results of various tvpes ol

eleciricnl brenking
Tix study the Viannble fregueny gomralal three phnse et mstor, Phel viridon of speed
d constant (vollage frequency ) mide

and input power with frequency for constant varltiage
3 To study the effect of Injected EMF in electrical machines. Flat the varation of spocd . wilh
mjected EME in case of Schrage mowor and discuss the results

4. Study of A.C single phase motor speed control using Trac

5. To study the Inrush current simulation for squirrel cige mducion motor using MATLAH

B Study of Thymister comralled DO Drive

7. To study the performunce of chopper fed DU motor Brve

8. To perform electrical breaking of three phisse induction mtor

i ] o perform the unbalonced supply operation ol thiee phase induchon mater using MATLAB

1, Tor study the rotor resistange control of three-phase slip-ring induction mot

11, PWM invener fed three phase induction motor eontrol usimng. PSPICE/MATLAR PSIM software
12 VSEHES] fed induction motor drive analysis using MATLABPSPICE/PSIM sottware

|3, To plot load chiracteristics of DO series motor

|4, Study of permanent magnet synchronous mator drive fed by PW M inveiter usmg soflwin

15, Regenerative’ Dynamic breaking operation for AL motor study using sofiware

16, POPLE based ALYVDL mator contral aperation.

NOTE: At least elght experiments are 1o be, performed in the semester, out of which at-lenst six
cxperiments should be performed friom above list Remuming expeniments may cither be perie Tkl
from the above list or designed & set by the concemed institution as per the scope of the sy |labnss

il }A - '..:.' | ':-1: ] '|
e [t ==
W i b




=

Soeove o

CONTROL SYSTEMS-1 LABORATORY

General Course Information: -
Course Code: PCC-EE303-P Course Assessment Methods (Internal: 30;  External: ‘-’“1}

Course Credis: | | Imernal continuots assessoent of 30 marks on the basis of class |

Muode: Prchical performance and anendunce in practical <lasses
[ For the end semestér practicnl examination the assessment will |

Pvpe Progrmm Lore
be done oul of 70 marks by the external and internal examiners

Clartael Hours: 2 hours per week
Exnmanation Eroration: D3 ours

Prerveguisies:
Course Clutcomoes
Sr. No, | Course oulcomes N RBT" Level
| At the end of the course students will be able 1o - B {|
COl "'-1|:r[||:r|f|.- the busics of clectnic cireuits and signal flow, L 15‘Humrmhr;ng!
[ €02 Discuss the operation of different control 5y Slemi “models with L2 {Understunding)
| their transfer fupction Sl [ =
OO | Demonstrate and interpret the working of conmrol system models | L}A I‘Fhl
| with their transfer function, ! et =
g F waiming the behaviors and pertiormanoe chi lrllu.ll_1'1'-.[1l..'.r af H i Analysis)
control system model a1 differem parameters physically as well
| as with the help of softwire | i
| 05 ]_l_l.._” the centrol svsiem |'|'|-||_I:||,Ir|1||l.,' 114-\.5‘~|fr'|:||_II:|I.I1:u_|I1IJ'- 2 {Evaloatiog) |
utiltion and performance. . —
C08, I Design models for various n..11|_|n..|:r|||[.|'|rn|r|f.llh 1o uchicve the | L6 (Creating)

e | E_I_iu..u.nl.._'. of syitem s BN | [ .
*Revised Bloom's Taxonomy Action verbs/Level

Li=t of Experiments
| Stody of Step Response und Feed Back Properties for first and second order systeim.

}  Error Detector Charscteristics and Control Applications of the. fullowing. (1) LVDT, ti)
Potentiometer

1, Performance Analysis of Thermul System and Design using PIDVRelny Control

4. To study the chameteristics (using DIGIAC 1730) of (1) Violiage 1o Current Converter, (1)
Current 1o Voltage Converter, (i) Voltage to Fregquency Converter, (iv) Frequency t
Voltage Converter

5. To obtain the Frequency Response Charnctensticy and Design of Compensator for o given
system.

i, To obtaln the Transfer Function and Control Charmcleristics ol Servo Motor of DC

7. To obtmin the Operational Chamcteristics for the Control Application of the following

devices. (1) Stepper Motor, (i) Tempermture Detectors (Thermister, Therma cauple £ic.)

& Simulation of control sy stems using MATLAB.

9, To obtuin the Position Control performance of DC Servo Motor

|0, Comparision  of different  Control  Action  (PYFDV/Relay)  on Industrial  Process

{Phieumatic'Simulated System.

NOTE: At lesst elght experiments are to be performed in the semester, out of which al-least six
experiments should be performed From above list. Remmining expeniments may either be performed
from the above list or destaned & set by the concerned fnstitutiion as per the seope ol the iy | labus

WP ¢ ]
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MICROPROCESSORS AND MICROCONTROLLERS L ABORATORY

General Course Information:

| Course Code: PCC-EE30S-P | (:nlrrffc_: Assessment Methods (Internal: 36; External: 70} |
Course Credits; | | Internal contintous pescssmiend of 30 marks on the basa of class
Muode: Praclical performance and sttendince in practical clisses
Type: Program Core
Comagt Hours: 2 howrs per week, | FOF the end semester practical examination the assessment will
Examimation Dasrmieon: OF bomrs be: dae ot of 70 mirks 1“']-' the extemal and inteme! eammers

Course Dutcomes:

SN | Course Outcomes o | RET*
At the end of the semester, shudents will be abile Lavel
Col _Exrll:llrl !!'H:I_!'Lfrﬂ‘a af f:ili'lﬁ':{.ﬂ-nd.ﬂ!]ﬁ:’rmm\cﬁsfﬁr with their progrmmming 1 12
€02 Wrire Simple programs in sssenibly language of 8085 and 806 microprocessor L3
'Co3 \ppraise  Microprocessors and | Microcontrollers for  different imerfacitig 15
apphicanons tor vimows application
_{IJ 1 Develop the microprocessor and Microcontrolier based Embedded Svitem. L&

LIST OF EXPERIMENTS:

10

MNOTE:

Write and implement on BORS kit, the program of multiplication of twe 8 bit numbers,

(@) Lidimg bit wise multiplication methad.

(&) Llsing repetitive nddition-method

Tointerfnce stepper motor and nun clock wise and antl-clock wise at variows speeds using
BORS 4 P.

Fo generate square wave, saw tooth wave, triangular wave of 1 KELz frequency and 50% duty cyele
wsing BOB5 o P kit

Write and implement 8085 o P Programm for

{alFactorml of n given number

(b} Finding no. 1's in a given data stored in 20508

Mo imerface mduction mar with S0&5 i P Kit for speed control

o generate a square wave of | kHz frequency Lsing

(a) BOR3-8133 interface

{bh Timer of 8051

T'o study upddown 4- digit counter In decimal mode,

To displity your name on the LCD display of kit and operate the bisrer an/ofT st various duty cvele
wung 8051 microcontroller,

To opemte stepper motor-in clockwise and anti- clockwise diregtion ot varous speeds
usmmg BO5 1 microcantraller,

Tonterface an A/D converter with 8085 microprocessor and store ten conversions In
My,

Al least eight experiments are to be performed in the semester, out of which m-least six

experiments should be performed from above list Remaining experiments may either be performmed from
the above histor designed & set by the concerned institution as per the scope of the syllabus



PRACTICAL TRAINING-|

Course Code! INT-EE3(049-P Course Assessment Method: {(Internal: 100)

Lostirse L rixdits - | Assessment  of  Praction! Training<l  will be  hased on
[vpe; Progmm Core presenftation/seminar, viva-voge, report and certificate for the
| Mode: Practical prictical trmining taken ot the end of 4™ semester

[ Contact Hours: Xweek

Coprse Culcomes:

" Sr. No, | Course Cutcomes i | REBT Level
L | At the end of the semester, students will be able 1o:

cO1 | l;..'|l;.||: ||_-..'i-.|||..'.il .I-m Lirmenibs and grve om |'|I'._"-\.|.':'|I.I.I-||_-||- related r_._||h.:_-.-:.|-, Ij_ I
| Llll'l:[lh.ln' |
I. L8 e I’H'purr.'ll 10 engii Igf i inde pendent and I”':!“”L lewrning in the industry, £2 '
| €03 Acquire and apply I!I_il'ld.irrlc||-.,|| 41r||||_;|;\|1_ 4 o |:r|erri.::| ing Tor wist IT;I_-m an | L3
l il working gnvironment
= R e e
| T4 \nadyvie proctical application of the sub |4.'.h' taugeht during the prosam [.4

Ci s [evel top, social, cultiral, --Inh-il and environmental resporsibilitics as | L& |

an engineer
CO6 | Design and implemen solution methodolosies with technicol & marageriol | L&

kil far solv g ETZIReCITEg. pr Wb
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Cowrse Artieulation Matrix:

efowrse Coder Proctieal | eiindne-] (BN ] -EEATR-Pa,

PO PO2 | PO3| P04 | POS POs POT] POS] PO9O] POLO| POTL POI12| PSOT PSO2 PSOS

|3 : 2 : | ] 2 ) 1 i
coT |3 i | 2 2 2 ] a : 1 3 %

13 2 2 Z !

[T i i ] | |

{% | -, 2 3

i By s

{Correlation level 1- sTiiehn 7o 2- Moderate! Medmum 3= Substant
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POWER SYSTEMS - 11

General Course Information:

Course Ciode; PCC-EE32-T
Copirse Credits: 4.0

Mode: Lecture (L) ond Tutorial (1) | marks) and end semester éxamination of 70 marks.

Type: Program Caore I
Teaching Schedule L. T P31 0
Examinition Duration: 3 hours

questions carmy equal marks,

('.[rhl'ﬁ'-l."- Asgegminent Methods (Internal; 3 Exsternal: 70) wo
minor test each of 20 marks, clasy perfirmance measred through |
percentege of lecture attended (4 murks), assignments, quiz ec (6

For the end semester examination, nine questions are 10 be set by the
expminer. Question namber one will be compulsory and hased on the
entire syliabus: it will contam seven shorl answer fype guestions. Rest
of the elght questions is 10 be given by seiting two questions from each
of the four units of the syllabus. A candidate is required to gtiempl 2y
other four questions selecting one from each of the four units. All

Course guteomes:

Sr. No. | Course ouicomes

Al the end of the course students will be able (o |

| RET Level

L HHtmﬂrrht'n ngj

L2(Understanding) ,

l-il;.-\n:]u.:urlgj

i i:'.i[.l".\'nlutinm

COl, | List and describe the construction, prir-u..ipln: and working of different Tvpes
of 5w|td1.gl:lr :ql:ilpl‘l‘lﬂ'ldj almg with pru{:u_lint: schimes.
E-UII Classify the circuit breakers, relays and protective schemes based on
construction, principle of operation and reguiremient,
| CO3. Deploy un nppunpuﬁl?&nishgc&r and protective scheme for various | LYA pplving)
companents of power sysieims 1o protoot apainst different types of faulis
GO, Analyre the causes and counter mersuncs of over-yolloges I pow er
SVETEMS, _
L0, Appraise the power systems with neutral grounding and various 'gn"nuﬁdmg
Schemes

*Revised Bloom's Taxonomy Action verbs/Levels

Circuit breakers: Theory of arc formation ond its extinction (AC and 1),

Course Content

UNIT-1

Re-striking and

recovery voltages, Current chopping, Capacitance and resistance switching, Types of circiit
breakers: Air blast, Air break, Oil, Vacuum and SF6, comparative merits and demerits, HYDC
circuit breaker svstem, Testing of Circuit breakers, Rating and selection of Circuit breakers

LINIT-11

Protective Relays: Reguirement of Protective Relaying, Zones of protection, primary and backup
protection, Essential qualities of Protective Relaying, Classification of Protective Relays:



Electromechanical - Electromagnetic, Attraction and induction tvpe rebuvs. Thermal relay, Gias
sctuated relay, Static und Numerical relays, Microprocessor based relays

Protective Schemes: Over current relaving: Instuntoneous, time delaved, definite time, invesse
time, IDMT relays and relay coordination, Differential relavs, circulating current and voltpe
balance differential relnys, Binsed percentage diffecential relavs. Directionnl over current and
directional power relovs, Distance relavs

UNIT- 1
Power Apparatus and lines Protection:
Crenerator protection: {aults in Generators, stator and rotor pratection, Motor Protection; Protection
agminst averload, unbalance, single phasing, under volinge and reverse phase, Loss of synchronism
Fransformer protection: Foaults in transformers, differential, over current and earth faul proteetion,
Bucholz relay, Harmonic restraint relay, over flux protection
Protection of feeders; Differential pilor protection, Merz price protection, Translay system
Protection of Lines: Over Current, Carrier Current and Three-zone distance relay protection using
impedance relays

CUNIT- 1V

Over voltages in power systems: Power frequency over voltages-Switching over vollages, cairses
of over voltages, Protection apuinst over wvoliages, surge arrestors, Wave propagation in
transmission lines and cables, transmitted and reflected waves, Surze [mpedance

Newtral Grownding: Grounded and Ungrounded neutenl Syvstems, Effects of Ungrounded neutral
on system periormance, Methods of Neotral Grounding: Solid, Resistance, Reacisnce, Arcing
Lirounds and Grounding practices

REFERENCES:

L € L Wadhwi, “Electrical Power Svtems”, New Age Internationals, 7 edielon, 2016,

A: Chakrabarty, P. Vi Gupta, M. L. Soni and 1. 5. Bhatnagar . “A Course in Electrical

Power” Dhanpat Rai Pub, Co(P) Lid., 2008,

R. Gupla, “Power System Analysis and Design™, 5. Chand, 7 edition, 2014

4 a5, Ran, “Switchpear and Protection®, Khanna Publishers, New Delhi, 2008

Rabindranath and M. Chander, ‘Power System Protection 2nd Switchgear’, New Age

Internatiomal (P} Ltd . First Edition 2011,

6. B Ram and B.H. Vishwakanna, *Power System Protection and Switchpear’, New Aje

International Pyt L ad Publishers, Sécond Edition 2011

.G Paithankar and S R Bhide, ' Fundamenuals of power system protection’, Second

Edition, Prentice Hall of India Pvi. Lid., New Delhi; 2010

£ R PSingh, “Switchgeor and Power System Prosection”, PHI Learning Private Lid., New Delhi,
M

9. 50K Gupta, “Power Sysiem Engineering”, Umesh Publications, 2009

—
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Cowrse Articulation Matrix:

rieil oirse Code: Power Systemms- 1 1 POC-EREAN2- |

]
PO PO3 | PO | POS | PO6 ) POT | POR] POw | POM0 | AT | PO . e _ vk,
{ !

| 1 | : 2 : 1 2 ] o
|_ !
1 B 1 | 3 | 2 |
;. . 1 | |
I 3 r. | | |
i
-1 - | ' : :
Correlation level: 1- -;1i:__-|i| | v o Modersie Medium 13- Substantal/Hieh
! 3 'I
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ELECTRICAL MEASUREMENTS AND INSTRUMENTATION

Ceeneral Course InlTormation:

Consrse Ui POC-FE308: Comrse Asiossment Methods (Infernsl: 306 Externals T} Twao minors test |
cach of 20 marks, clos performance measured  through  percestage of

s U rechinss A0
fecture atended (4 marks), assignments, quiz e, (6 marks) pod end

Mode: Levtisre (L T ol T)

| semneater cxamination of 7 marks
I vp Froomm Uone
For the ¢nd semester examimstion, mine questions are o be set by the

leschmg Schedule' LT P23 1°D
exnrmimer. Cuestion number ooe will be compulsory and based on the enfire

Eaammrmation Duration: 3 hours i ,
; | syllabus; il will contuin seven short answer type questions, Rest of the exghl

druestions 15 1o e given by setting two gquestions from each ol the four umirs
| of the svllabus, A candidate is required to attempt sy other four guestions
| selecting one from cach of the four units. AN questions camry equal marks

— = S = - — —

L onrse ogteames:

sr.No | Cowrse onfcomes . | RBT Level
AL the énd of thé course students will be-able tis:
COi. | Exhibit Trll.?l;1[1t"_|' of previously lesmed muaterinl by recalling lacts. | LI{Remembering)
| verms, basic concepls and answers. I

02 | Recognize the basic measuring instruments i the field of | L2(Understaniding)
engineering

C03. | Choose the proper type of meter and measurmg instruments Jor | L3Appiy)
different imdustrial S | - i
CO4 | Compare performance of MO, MU and Dynamometer types of | LAAnalysis) 1
measuring instruments, Enerey meters and CRO |

" COs. | student will be able 1o select techmiques. skills, and modern | LS( Evaluating)

engineering tools necessary for electrical engineering practice

COn. | Design an electrical and electronic project using new sensing and | Lid Creating)

"Revised Bloom's Taxonomy Action verbs/Levels
Course Content
!1E[T_ !

Measarements: Method of messurement. Messurement system, Classification of instruments,
Definition of sccuracy, Precision, Resolution, Speed of response, Error n measurement,
Classification of errors, loading effect due to shunt and series connected instruments.

Analog meters: General features, Construction, Principle of operation gnd torque equation of
Moving coil, Moving iron, Electrodynamometer, Induction instruments, Principle of operation ol
the Electrostatic, Thermoelectric, Rectifier type instruments, Extension ol instrument ranges and
multipliers.




90000 0OPOCOIONOIOIOIOOROONOIOPOONODOOPONOCROROOODOS®ES

LINIT-T1

Instrument transformer: Disadvantage of shunt and multiphiers. Advantage of Instrument
transformers, Principle of operation of current & polential transformer, errors

Measarement of Power: Principle of operation of Electmodynamic & Induction lype waltmeter.
Wattmeter crmors.

Measurement of resistance: Measurement of medium, low and high resistances, Megger.

UNIT-IN

Measurement of Energy: Construction. theory and application of AC energy meter, testing of
CPETEY Meters.

Potentiometer: Principle of operation and spplication of Crompton’s DU potentiometer, Polar
and Co-ordinste type AC potentiometer and apphication.

AL Bridges: Measurement of Inductance, Capacitance and frequency by AC bridges.

UNIT-IV

Cathode ray oscilloscope (CRO): Measurement of voltsge, corrent. frequency & phise by
osilloscope. Frequency limitation of CRO. Sampling and storage oscilloscope, Double beam
CRO.

Electronic Instruments: Advantages of digital meter over anolog meters, Digital volimeter,
Resolution and sensitivity of digital meters, Digital multimeter, Digital frequency meter. Signal
ECnCTiilor

Sensors & Transdocers: Introduction 1o sensors & Transducers, Struin gouge. LVDT,
lempersiure ransducers. Flow measurement using magnetic flow measurement.

REFERENCES:

1. AK Sawhnev, “Electricol and Electronic Measurements & Instruomentation”. [¥hangar Kol Dolh

1. CT. Baldwin. “Fundamentals of Electrical Measurement”, Lyall Book Depaot

L EW. Golding “Electrical Measurement”™. Reem Publications

4. W.D. Cooper “Electronics Instrumentation and Measurement Techniques™, Prentice Hall Tndia

£ RO Nakraand K.K. Chaodhry *Instrumentation Messurement and Analysis”, Tata MeGraw Hill
Pubfishing Company Limited. New Delhi.

. HEP. Neubert, “Instrument transducers™, Oxford Liniversity press.

7. A Hetrric & W.C. Copper, “Modem Electronic instrumentalion & Measuring instruments”, Wheclor
Pubfication.

A .S Kalsi, “Electromc Instruments”, Tats MeGmw hill, 2nd Edition




Course Articalation Matrix:

Course Course Code: Electnical Measurements and Instrumentation PCC-EE304-T') SCMmester: ‘F'll
POT| PO2 I*H.‘-l| PO l*t!:’»'me! PO7| POR| POS| POLO POL| POIZ| PSOL| PSO2 PSO3|
e T - | e I8 oW i fem g e = |
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General Course lnformation:

Course Code) PCC-EEI06-T

Looarse Uredns: 3.0

Mode Lectore (L) and Totorial (T
Ivpe: Program Core

Teacting Schedule L TP 300

LN FmnEl ]:l'||.'.'_'_|||.'\l|'|. . I'Il'llll"‘\

CONTROL SYSTEM-11

Pwo minor test each of 20 morks, clnss performance measured
through percentage of lecture attended {4 maorks), assignments,
ey ete. |6 marks ) and end semester examination of 70 marks.

For the end semester examination, nine questions are 1o be set
i the examiner, Cluestion number one will bo compulsory and

tiiszdl on the entire syllabus; it will contain seven shom answer
Lipe questions, Rest of the eight questions is to be given by
seitng fwo queestions from eadh of thie foar units of the sy1labus.

Course Assessment Methods (laternal: 30; External: ?ﬁh"
|
I
|

A candidate s required to attempt any other four guestions

selecting one from each of the four units. Al gquestions camy

l."'.EII:'I' marks

Prereguisites: PCC-EE303-T

Course Outcomes

| Sr. No. | Course outcomes

At the end of the course students will be glle o

| RBT Level

CON. | Deseribe the state of system und recall the 2-transform along with

Hlustrate the performance of different control system models and
controllers on the basis of their transfer fimetion model.

Solve the problems related with linear and non lngar syatems and

Compare the performance charsctenistics of different cantrol
systems and examine the belinvior af svstem

1 _E!-l; U nderstanding)

| L1iRemembering)

LY Aapply)

| H1i Analysis)

Judge the control stearegy on the basis of their performance and

HI {Evilumiing) |

|

L | stbility theory,
01 .

| CO3.

give same examples,

o,
(05,

L requirement

I LM,

Diesign controller and compensator with optimum set of equations

H3 ([ risnming ) |

on the basis of outcomes and requirement of system,

*Revised Bloom’s Taxonomy Action verhs/Level

Codrse Content

M-l
State Vuriable Approach

State space equations in canonical forms, modelling of electrical and mechanical systems in state
space form, solution of time invariont'variant continuous’ discrete time system stale equations, state
wansition matrix, state wansformation, Figen values and Eigen vectors, controllsbility and
observability, State space representation of transfer function systems

LNIT-I1
Discrete Data Systems

Introduction to digital control: The digital control problem and solution possibilities, Signal
processing in digital control, prnaples of signal conversion, sampling and reconstruction. principles
of discretization, impulse and step invariance, Hnite difference approximation, bilinear transformation

Mathematical models of discrete-time systems: Transfer function and system response, stability in
the 2-plane and the Jurv stability. eriterion sampling und . dath reconstruction process,  2-dommin
description of closed loop systems. svstems with desd-time

2
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LINIT-IT
IHarital Control Design
Dipital control design: Implementation of digital controllers, digital controllers for  deadbent
performance. oot locus methods pdd Trequency, domain methods elfect of nonhinearmy amermol 160us
st Magquist plok
LINIT-1Y
on Linear Systems
Introdecibon 1o ponlinesr systems: L arscterstics o nonbnea "-_‘-"1I-|||'--I|i|"-'-f'-|||- and insenticnal
onlineariies, qualitative bebayiour of liear ¥ s nonlinear systems. multiple equilibriom poins, hmi
cvele, ifurcation, jump response, chics
Stability analvsis of nonfinenr systems: Describing function of common nonlmesr functions and
wability analviis. phase plane analysis, construction of phase: portraits, singular potits, concept of
bility in the sense of |__I1.';'|;115!|.|-._ pEymplotie stabiliny; local anid Fl--":ll sfalsility, eomstruciion ol

Lyapunioy functiim using Krasovskii ghd varinble gésdient method

REFERENUES:
1, Raxmond T. Stephani. “Desten of Feedback Conteol Systems”, 47 Edstion, 1002, Oxford
Linirversiy: Press

2, Donald M, Wiberg, ~Stite Space snd Lmear Systems™, |© Editton, 1971, Schuim s Dutline
Seres,

A Katsuhike Craata, " Pascrete-Time Lontrol Svsiems 3 Edinion, 2015, Prennce-Hal

4 M I..:'\-r_rjl_ “Dhagial Control and State Varable Methods . = Editlon, 2012, Tama Moelieow

Hill
& BoC Kuo "Dagaal Contend System 27 Edwnon, 2006, Chford University Press
£, J. ji l'.||'||||=.|.l i|r||_| jht I e '|||'||'||1.|'|! Medvilimenr 1 .|.'!.|‘l|'||I | I i | 9] Prentice l.'.l”

7o Hassap, K Khalil, “Noolingar Sy sigms™, 37 Edition 2002, Prentice-Hall
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ELECTRICAL MEASUREMENTS AND INSTRUMENTATION

LABORATORY
Gieneral Conrse Information: L
Course Code. PCC-EEI04-P | Course Assessment Methods (Intern: ): 30: Externak:
Cotirse Credits: | Imternal continuous assessmenl of 30 musrks o U Dades o Claes
Mode: Practical performunce und attendance in practical clirsses

Type: Program Core
Contact Hours: 2 hours per wieik,
[ Expmination Duration: 03 hoirs

For the end semester practical examination e assessment will
[ b disres oaat-of 70 marks by the external dndpternal @aaminers

Conrse Outeomes:

sr. Mo, | Conrve oulcomes HBET Level

['CON

Coz

At the end of the course students will ba able to: L

Memuorize the knowledge and skills to provide solutions to Electrical and L1 (Remembering) |
I Electromics  Engmeering  problems e andustry and - governmenial
arganizations o 1o enhance In educational institutions

Students will be able 10 Discuss the different type of mstraments wse for | 1.2 {Understanding)
|

megsurementy in real lifie

COa

Lk

[ COs.

l
Demanstrale the l.'.anlm- ol analog and digital meters | L3 (Apphy)
Perfarm an experimenal set using differen type of meter B LA { Anmalyzing)

| Select a proper type mter for absolute m I1||:-.'|Hl_|-.m|.nl LE{Evaluating)

CChe

R
Deesipn n mode! using difterent type of measuring ins truments in varioos | Lé (Crenting)
enpineering applications = —

LIST OF EXPERIMENTS:

W S TR e

“ad

14
i

I2

i3

o measure the displacement using VDT

To calibeite an energy meter with the help of o stndard watbmeter & a s1opwnch

To measure the eapacitance by De Sauty's bridge and unknown capacitance sharing bridge nethod
' measure the freguency by using Wien's bridges

o measure the power with the help ol CT & P71,

P mensure magnitude & phase angle of a valtege by rectangular type potestiometor

T'o measure high resistunce by loss of charge method

To measure the dnknown inductance by using Hay™s and Maxwel] bridige method

To measure the low resistunce by using Kelvin Double method | medivm resistunce by using
whetstone brsdge and high resistinee by using loss of charge method

I'o calibrate PMMC smuneter and PMMC volimeter

Fir test Dietbisetrie ofl wing HLT tesping hat

Fos test CT. using mutual Induetor Measurement of % eatio error and phase angle of given CT by
Mull method,

To mensurement of % mitka error and phase angle error 0f the given T

To study Digim! Instruments — Digital Voltmeter, Digial Fregoency Meter, Digital Panel Meter,
Digital Storage Osoilloscope

NOTE: Al least eight experiments are 1o be performed in the semester, aul of which at-least
sineaperiments should be performed from ibove list Remaining experiments may either beperformed from

the above fist or designed & set by the concerned nstiution ws per the scope of the Ay ks



CONTROL SYSTEMS-11 LABORATORY

General Course Information: . U

| Course Code: PCC-EE306-P Course Assessment Methods (Internal: 3 External: 70) |

Course Credits: | Internul continoeus assessinent of 30 marks oo the basis of class
Mode: Practical performance and attendlance in practical clysses

Type: Progrmm Core

Contsct Howurs: 2 hours per | For the end semester practical examination the assessment will be
Wik done out of 70 marks by the external and internal examiners
Esgminaton  Duratie: 03

| hdurs. L =L = -
Course Cutcomes
Sr. No. | Course outeomes | BT Level |
Al the end of the course studerits will be able w: O |
CO). | Memorize the basies of electric circults and their utilization in | L1{Bemembering)
| protess control T —!
C02. Diiscuss the operation of different control system models with L2{Understanding)
____J_1|1_5:|r1ruu5fl:r function in industrial process control —
ol [ Demonstrate and imerpret the working of embedde dsystem and | L3 Apply)
el electromically adjustable control models. | ]
| T Examine the behnviors and performance characteristics of —l_H 1 Analysis) i
idusiriil progess control model i ififTereni parsmetees |
A - Jr physically as well as with the help ol software -
| L0 Select the conrol svstem model on the bass of their function, | H2 { Evaluating)
utilzntion and performance. | o
| €06, .L}q._.;:il_u models for various n..1-|u_u1q:rrmL problems 1o achieve the | L6 (Creating)

L_Irlq.ILFI\.‘. |"'|'-:|". wh.l1'| L
*Revised Bloom's T WD M‘Ihﬂ vurbs/Level

List of Experiments

1. Stody of PIDY control for industrinl progesses:

study of PLD control for position Conteol of DXC motir

Study of Relay chormcteristics.

4 Study of henting process and s control.

5 Study of Micro controtler kit with interfacing

B Study of micro controller kit with ADC interiaging

Studv of Micro controller kit with stepper molor

£ Stiady of ecntral device (M/E L Estrain/E humidity E, Relay, Solenoid, Signal Conditiongrs |
9 Study of Control of Inverted Pendulum using LAB VIEW

NOTE: At least cight expenments ame 10 be performed in the semester, out of which at-least fix
experiments should be performed from above fist, Remaining experiments mnay efher he performed
from the shove list or designed & set by the concerned instituticn us per the seope of the syllnbos.

T
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POWER SYSTEMS - [l LABORATORY

General Coarse Information:

Courseé Code: PCC-EEM2-T Course Adsessment Moethods (Internal; 31!: External: 70
Course Credits: | Internal continuons assessment of 30 morks orihe basis of class

| Muode: Proctical performance and aticndance i practicol closses

Pype: Program Core
Contact Hours: 2 hours: per wegk
| Examimption Diration: 03 hoirs.

For the end semester practicnl examination the assessment will
be done out of 70 marks by the external and mternal examiners

Course (uleomes:

Sr, Na Course onleomes RBT Level
At the end of the cotrse students will be able bo:

COL. | Explain the need and operation of various protective devices. | L2 {Understanding) |
COZ. | Identify um_pag;min_huluﬂ_nﬁgr:_lml -|ppm|1n mie protective scheme for | L3 (Applv) '
VIS components of power systems.
CO3. | Plot and analyze the operating characteristics of various types of reliys L4 { Annlyzing)
Cid, | Design the suitable protechon scheme for different power system L6 (C reating]

el pament. |

LIST OF EXPERIMENTS:

. To Study construction and working of SFaand Vacuum circuit breakers.

l'o study and determine the time -current characteristics IDMT over-current relay (single
phase).

3. Tostudy and determine the operating characteristics of a percentage biased differential

[ =]

relay.
To study the privection of transformer with percentage biased differential relay
To study the construction and workimg of Buchholz relay,

f.  To stwdy microcontrotter based over/under voltage relay.

7. To study operation of various Numerical relays and intertacing

8. To realize the various Time-current characteristics of combined numencal over-current
and earth fault relay.

9. To study on distance prolection scheme with a digital relay

10 Realization and operation of pamllel feeder protection

11 Tostudy the complete protection of aliernator umit,

NOTE: Al lesst eight experiments are to be performed in the semester, owl of which at-least six
experiments should be performed from above lisl. Remaining expertments may either be performed from
the abewve hist or designed & set by the concerned institution as perscope of the syllabus

; "
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POWER SYSTEM OPERATION AND CONTROL

General Course Informeation:

Coursg Code: PEC-EE4D1-T Course Assessment Methods (Interaals 300 Fyteranl: T 1 we mor (esl

1
Covrse Crodits: 4.0 each of 200 marks, cless performance mensured through percentage of lecture
pitended (4 marksl dssiemiments. g2 o, (O morks)y and end semester
Miode: Lecture (1) . :
cxamination of 76 marks

Fypes Program Elective

Tenching Schedile L TP-3 10 For ihe end semester esiminelion, nipe guestiong pre b be sel by the
- E~ 1 v

; - exominer. Question nember ane will be compulsory and based on the entire |
Examination Duration: 3 hours syllobus: i will gontuin seven shon answer Ivpe guesiions. Rest of the eigh
questions 5 10 be given by sefting two quesbons from each of the four uns
of the svilobos, A condidote 15 required 1o attempt any other four questions
sebecting one from each of the four units. All geestions carry squal marks

Course nteomes:

S No, Course outcomes | RBT Level
At the end of the course students will be able 1o [

k : - s Lirtel] 1] - . . R = {
| €O | Explain the operation and control of all the major components of | LI{Remembering) |

POWET SVElEmS
€02, | Understand the unit commitment problems and methods 1o solve the | L2(Understunding)

problems |
CO3. | Deploy frequency control, voltage control, active and reactive power | L3{(Apply)
control schemes on power svsiem |
COd, | Compare various reaclive power compensation schemes | L4{Analysis)
COS, | Assess the best possible contral for pawer system operation | L5( Evaluating)
Co. | Develop generation dispatching. power system monitoring and Lt Creating)
| control schemes for optimal operationand control

*Revised Bloom's Taxonomy Action verbs/Levels
Course Content

LNIT-1

AUTOMATIC GENERATION CONTROL: Intraduction 1o AVE and ALFC loops, Modeling of turbine
speed poverning system. Generstor Load model, lond frequency camtrol of an isolated area, ins sicady state
pertformance and dynamic performance for first order approximate syvsiem, Load frequency Vs economic
comtrol, dead band, digital lond flow control, decentradized comtrol,

LiNIT-11

EXCITATION & VOLTAGE CONTROL: Role of Exciter ond its control, Classification of Excitation
yystem., Rotating self excited and pilot excited tvpe Voltage repulntors, static excitation system, hrushiess
excitation system, boost buck exonmion system and development of block dwgram and trinsfer function

W it :
b



for it, Role of PID Controller in Excitation svsiem, Volage control through shumt compensation: Sere
compensation; Fap changing iransfommer; Bodsier iessdormer induction repllatiirs

Lth 185111
Pawer Systenis Stability; Definnjons: sngular sbility- stesdy stute stability, dynansic stubility, trasmsien
thility, Dynambcs of synchronous machine and swing equation el pres eritern for vamon e o
distrbances, critical clegnng EIIII_.’,,lL'. siHUBIon D ST eglialion fcciimique of mprow ne Tanssent saolily
.--=|'--ltl.' :-'!dl'll[i'-}. '-L'lliii.’.E !11-'I|':I'|1If- comoept for pure mnductive baed, Voltege eollipas, wailing ollapse

e incleation;
LINTE-IV

ECONOMIC LOAD DISPATCH: Generstors operation cost, Economic dispatch problem, Feonom
Dispatch including transmission loss, derivation of tmansmission Joss formuola, Classification of hvdrm
plards, Long range and short mnge problem, Short range fixed head hyvdrithermal scheduling

REFERENCES:

1. A ) Wood B F 1-".'|.||||.‘II|'r_'!g. Poser Creneraliin Operation and Control™, W ibew Irdia. Tl

editon, 2004

Meprath Kothard, "Modem Power Svstem”, TMH Publication Mew Dethi

4.5k Gupta, “Power Systems Operation Comrol and Restructaring”™, Tk Inmermational Publishing
Hise

4. Abhipi Chokeabirti & Sunita Halder, “Power System Analysis- Operation & Coprol™, PHI
MewDelhn, 3rd- edition, 20140

5. K Uma Rao, “Power System Operation & Control™, Wiley India, 19t edition, 2013

6. Robert H.Miller, James H Malinowski, “Power System Operation”™, Tata MeGreas-Hill, 2od
edikioi, 2009,

. H, Sandat, “Power System Amalysis”, PSA Pub., 3rd edition, 201 |

K A Chakrmaborti, D, P. Kothari, A, E. 1‘n.'I|_|L:‘:.-:|;:|i|.|J||'_.,_'|rl._ Abhinandnn D, *An introdietbon to Rebctivi

Power Control and Voltage Stability in Power Transmission Systems”™, PHI, 2000
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MINOR PROJECT

1
Course Code: PROJ-EE419-P | Course Assessment Method: (Internal: 30; External: 70)
Comrse Credins 7 4

| Mode: Practical
Contact Hours: 8/week

Cowrse Chuleomes:

Sr.No, | Course Outcomes | RBT Level |
Al the end of the semester, students will be abbe:
L Col Relate practical J-.r'tm;!:dg:mthlmht chosen area of tex hnology for project | Ll
development
| Co2 Undersiand methodologies and pr-l.'rﬂ:;ii_n-nal way of ducumentation and _ L2
COATHTIGNICAtion,
CO3 | [lustrute the key sloges n duvulnpm_n.:n[ of the ]:Iﬂljl::l.-.'E =n B 1 A3
i 4 I identify, analyvze, formulate and handle projects w ith En.'.:lmprrhu..miin:_und_- 14 |
systematic approach .
COS5 | Comtribute as en individual or in a team in development of technical | L5 '
! projects |
€06 | Develop effective communication skills for presentation of project relaied | 16 |

| Bctivities

NOTE: The minor project will be completed and cvaluated at the end of the 7" semester on the
basis of its implementation, presentation, viva-voce and repor

&7 P a%ﬁgﬁ



Course Articulation Matrix:

Course/Course Code: Minor Project (PROJEES] 81, Semester: Vil

[ PO1 PO2 | PO3] PO4 | POS POG| POT] POS| PO9] PO PO11| POI2] PSOI| PSO2| PSO3 |
[coi |3 [3 [z |2 ¥ 3 v & |7 2 |7 |72 B 2 3 ]
co2 3 3 |2 2 2 3 2 S A
C03 | 3 3 2 2 . |3 2 - 2 | 2 (3 3 {2 | 2
{50 ER X E 3311 (2703 2 137 15 157 |5 |5
cos |3 |3 T i - L 0 £ e e
' ETRE I3 F 2 | % ' 3 | |3 5 3 3 ! [
LM . 3 | . 2 |2 2 | | : z 7.
Correlation level: 1- slight /Low 2. Moderate! Medium 3 Substantial High
| Py I T, e
I" i.l"' ¥ o é;&/ l._.'f. W }11 i
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PRACTICAL TRAINING-TI

| Cowirse Code: INT-EE421-P Cowurse Assessment Method: (Internal: 1M 1
Corirse Credits ¢ | Assessment  of Practical Training-ll will be based  on |

| Type: Program Core preseniaticn/seminag, viva-voce, n:[:nn and certificate for the I
Mode: Proctical practical trmining 1aken of the end of 0 semé&ster,

I -|
i Contact Hours: 20week
|

L ogrse Ulplcomes:

Sr. No. Course Outcomes " ' | RBT Level
At the cod of the semester, students will be able 1o _ o
| €01 | Outline technical documents and give oral presentations related to the work | LI
-.nmrﬂﬂﬂ'l :
coz | I-"'n:m:mi o LIILJ|-='I: in Ind:pt.r-dml and i |1|i1|.__ Tearning in the mdustry, i L2
CO3 Acquire and .J|'F|.'I|".- Hirlamerntal pring |-[|J-.'-; ol engineering for working in an l L3
actual workng environmient, -l
iy d Analyiee practical application of the subjects mught dunng the PrISEFETL | L4 !
CO5 | Develop social, cultural, global ani envirenmeral responsibilitics as L35
&1 CHRITEET, e o '
o6 I'._'FL;1_|;_n and implement solution methodologies with technical & managerial L '

skills for solving engineering problems.

__,;%



Cogrse Articolntion Matrix:

eCourse Code: Proctical Training-11 (INT-EE421-P), Semester: VI
TPOI] POZ [ PO3[ PO4 | POF PO POT| POR] POS] POLI] POLL] POI2] PSOI1| PSO2] PSOS |
T S S | SR e b TN el
cox [3 |3 [z |2 2 3 12 1= 3 [3 |3 1 |3 3
cay (3 (137 2 Y ¥ e (- FE |2 3 2 :
cod |3 |3 EBE: | [3 TRE 3 1 3 3
Cik= i 4 § 5 | 3 H | , . % 1 7 3

CO& |3 |3 3 |3 s |3 3 3 _ : : ]

Correlation level: I- slight /L 2- Mlodernte! Medium 3- Substuntial/High
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COMPUTER METHODS in POWER SYSTEMS

General Course Information:

| Cour=s Code: POC-EE402-T

Conmrse Credits: 4.0

Waode | ecture (L) and Tutoral (1)

I'spe: Program Core
Feasching Schedule LT P2 31 0

Erammniton Dunstion: 3 hoars

Course Assessment Methods (Internal: 3 External: 70) Two
minor test each of 20 marks, class performance messured through
percentage of lecture attended {4 marks), assignments, quiz etc. (6
maorks) and end semester examination of 70 marks.

For the end semester examination, nine questions are 1o he set by the
examiner. Question number one will be compulsory and based on the
ciitire syllabus: it will contain seven shon answer type queshions. Resl
of the sight guestinns is 1 be given by setting two questions. from each
of the foar wnits of the sylabus, A condidnte i1s required To aticmpt ony
other four questions selecting vne from each of the four units. All
questiong carry edqunl marks.

Course outcomes:

. Sr. No. | Course onteomes h RBT Level

' At the end of the coursie students will be able o |

{ COM Memorize the formulation of various network matrices and model the powd L1{Remembering)

S¥ELEM COmponerls

| 002 | Understand the importance of computer applications in electrical power L2{Understanding)

BWSILT DPErElion

| £33, Investmne the state of power system of any s1ze by applying vartous LM Applving)

computer methods under steady stote snd foult condition

system problems

CO4, | Perform Joad flow, shon circuit and stability applicable in various power | L4(Analyzing)

[ C0OS. | Compare and identify the most approprate algorithm for losd Now, short | LS(Evalusting)
circuit and stability studies

CO6. | Develop appropriate mathermatical models of power systems for performang L6(C reating)
RSN, fatuing Wik acirs

*Hevised Bloom's Taxonomy Action verbaLevels

Course Content
LNIT-1

Network Topology and Matrices: Elementary Graph theory, Incidence matrices, Primitive
network and primitive network matrices, Formation of various network matrices by singular
rrunslormations, Building algorithm for Bus Impedance matnix (Fe). Modification of bus
mmpedance matrix for change ol reference bus and network changes, formation of bus admattance

BTN,

UNIT-11

Load-Flow Studies: Introduction, Importance of load flow studies. Classification of buses, load-
flow equations; hemtive methods, Computer algorithms and load {tow solutions using Gauss-
Seide! and Newton-Raphson methods, Decoupled and fasi decoupled Load-flow solutions,

W éq/ w\wr‘glﬁ/
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Representution of regulating and off-nominal ratio transformers. Comparison ol load-Mow solution
micthods

UNIT- 1

Fanh stodies: Symmetrical s, Colculation of fault curments, Use of current limiting reactors,
Unssmmetrical faulis, Symmetrical components theory, Transformation matrix, Unsymmetrical
short circunt analysis: LGy L1, LLG using matrix method,

LINIT- 1Y

Smbility Studies: Stendy stnte and transieni stability. swing cquation. Stcady state stability
amslvsis, Transient stability analysis, Equal area criterion, Algorithms and [Tow charts Tor transient
stsbility solution using Runge-Kutta and modified Fuler methods, multi-machine stability analysis

REFERENCES:

1. G W Smagpand A. El-Abiad. “Computer Methods in Power System Analvsis™, MoGraw-
Hill. 1986,

[P Singh, “Advanced Power System Analysis and Dynamics”, New Ape International
B. R, Gupta, “Power System Analysis and Design”, $. Chand, 7" edition, 2014

(. I Kusie, “Computer-Aided Power Systems Analysis™, PHI

1_ ). Girainger and W. [} Stevenson, “Power System Analvas®, MeGraw-Hill. 2003

D. P. Kothari, 1. J Magrath, “Modern Power System Analysis”™, Jed Edition, 201 1.
H. Sandut ! Power Svatem Analvsis *. Tatn MeGraw = Hill Education, 2nd Edition, 2002
MLA, Pal. “Computer Technigues i Power System Analysis”, Tata MeGirow-1TilL
Education2005

9. K. Rao, “Computer Methods and Modets in Power Systems”, LK, International, 20049
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COMPUTER METHODS IN POWER SYSTEMS LARBORATORY

Genernl Course Information:

Course Code: PCC-EEMI2P | Course. Assessment Methods (Internal: 31 External: 7)
Course Credifs: | Imtermal continuous sssessment of 30 marks on the basis of cluss
Muode: Practical performance and anendance in practical <lasses .
Type: Program Core '
Contnct Hours: 2 hours per week For the énd semester practical examination the sssessment will |
Examinntion Durstion: 03 Dours be done out of 70 marks by the external and inteenal examiners, |

Caodrse (duleomes:

| Sr. Nd Course oulcomes | RBT Level

|| Atthe end of the course students will be gble to _ ]
CO1. | Leamn the applications and w orking of software tools for electrical | L2 (Understa nding) |
. power system analysis = |
COL. | Caleulate the state of power system of any size by applying various | L3 (Apply) i

computer methods under steady state and faull condition el
CO3. | Analyze the impact of changes in power system parameters on the state | L4 { Analyzing) :
|| and stability of the svstem ) ' |

COM, | Acquire the skill of implementing the various methods and crente | Lts {C reating) |

LIST OF EXPERIMENTS:

Ihe following experiments may be performied with the help of MATLAB based power syitem
analysis fools PSAT, PST, PSCAD, ETAP et

I Formation of Yy, motrix by inspection / analvtical method

2. Formation of Ze,, using building algorithm
3. Load flow analysis using Gauss Seidal method
4. Load flow analysis using Newton Raphson method

5. Lond flow analysis using Fast decoupled method

6. Simulation of single Tine to ground faul

7. Simulation of single line to Line fault

8. Simulation of double line to ground fauh

9. Simulation of Three Phase Shor Circait fauls

10, Transient stability simulation for single machine and multi-machine system,

NOTE: At least eight experiments are 10 be performed in the semester, o of which at-least six
experiments should be performed from sbove list. Remaining experinients may either be performed from
the above list or designed & set os per the scope of the syllabus.




MAJOR PROJECT

Lourse Code: FROJ-EEA20-P | Course Assessment Method: {Internal; 30; External: T0)

| Course Credils - 6
Mode Praciical
Contact Hours: 1 2/week

Course Ouieomes:

Sr. No. | Course Outeomes - ‘ RBT Level
Al the end of the semester, students will be able:
CO1 | Extend or use the Edc.l'-fn_n;m_[rwﬁl for major project. | L1
€02 | Describe a thmubh and systematic understanding urpm_}m - r'-nh,m-a ' L2
CO3 | Use effectively oral, written and visunl communication B L3
CO4 | [dentify. analyze. and solve problems creatively [hrnu h sustained | 14
l.-TItILdl !J'I'tﬂ!-EILLHI:I.:II:I [
CO'S Demonstrate an awaréness pnd 1ppl_i‘ ation of appropriate personal, |
| socictal, and professional ethical standards.
| CO6 | Know the key stages in de :.Jupm-.nl af the project. | .6
NOTE: The major project will be completed and evaluated ot the end of the 8" semester on the

basis of its implementation, presentation, viva-voce and report
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RENEWABLE ENERGY RERSOURCES

Gveneral Coonrse Information:

Course Code: PEC-EE308-T Course Assessment Methads {Tnternal: 30; External: 700 Two minor |
Coviroe Crediin: 3 tesy each of 20 murks, class pedformmance. measured through pereontape of |
lecture atiended (4 'marks) assigaments and ' quee et (6 marks ) and end
semester examination of T marks.

[
Mode: Lecture (1)

Pypel Comipulior
Teaching Schedule LT P 300 For the end semesier examination, nine guestions are 1o be set by the
s : examiner, (uestion number one will be compulsory and hased on the entire
Examination Duration: 03 hours. syllabus. It will confain seven shiift answer Ivpe queshions. Best of the aiglhil
questions is 1o b piven by seffing mwo questiond Trom each of th four uniis
of the syllnbus. A candidate is required 1o stlempt amy other four questions |

selecting one from dach of the four umits. All questions carmy equal marks.

Cooprse suateomes:

| S5r. Mo, | Cowrse ouicomes = | RBT Level
At the end of the course students will be ablewo: |
O, | Listand describe the svurous conventional ond renewable enerpy L1 {Remembering )
resources and technologies
02 | Recognize the impact of renewable enerey utilization on society L2 (Understanding)
and enviromment
|_i-‘-_ﬁ ] |I'JI':I'|11'I_!| and apply the concepts of rencwable energy sources for | 13 |.-1.;-|;|i}.ing}

________

CO4 | Make comparisons among renewshle energy resources and LA(Analvring)
=8,y pewiogi . —
| L0, | Assess and select the options among renewable energy resourcey LS {Evaluating
|| nndiechnologies . . | M-
| €06, | Do the basic design of various renewable energy systems for L& (Creating)
! different requirements

“Revised Bloom's Tasonomy Action verbs/Levels

Course Content
UNIT-1

Introduction: Cver view of copventional & renewable enerpy sources, Limitations of
conventional energy sources, need & development of alternate enerpy sources, basic schems
and applications of direct energy conversion types of renewable energy systems, Future of
Enerpy Lise, Gilobal and Indian Energy scenario, Potential of renewable encrgy sources,
renewable electricity and key elements. Global climate change, CO2 reduction potential of
rencwable energy, concept of Hybrid systems, ENERGY STORAGE: Sizing and Necessity of
Energy Storige.

i:@}?x




UNIT-11
Solar and Wind Enerpy
Solar radiation spectra. solar geometry, Farth Sun angles, observer Sun angles. solar din
length. Estimation ol solar energy availability, Photovoltaie effect, chiracteristics ol
photovoltme  cells. conversion efficiency, solor boltenies and  applications, Design ol
standalone PV system. Solar energy m Indin. solor collectors, solar fumaces & applications,

Design of silor water hénier,

History of wind power, wind penermtors, theory of wind power. wind speed statistics-

probability  distributions, wind speed snd powers cumulative  distribution  functions

characteristics of suitzble wind power sites, scope in India, advantages snd limitations
UNIT-11

Thermo-clectric and MHD Generators: Scehack effect. Peltber ellect. Thomson effec,

hermo-electric convertors, Briel description of the construction of (thermoelectric penerators,

Applications and ecopomic aspects

Hull Effect, Basic principles of MHD generator, Different types of MHD generators,

Conversion effectivencss, Practical MHD generators, Applications and cconomic aspects
LNIT-IY

Fuel Cells and Miscellaneous Sowrces: Principle of action, Chbbs free energy, general
description of fuel cells, types. construction, operational charactenstics and upphications, Geo
thermal system, characteristics of geothermal resources. Low hesd hydro-plants, Network
Integration Issoes: Overview of grid code techpical requirements, Power  sysiem

inlerconnechion expenences in the world

REFERENCES:

Gl Ra, Non-Conventional sourees of Encrgy, Khanna Publishers, 2009

2. A Coobe, An Introduction to Direct Enerpy Conservation, Priman, |98

3. M. AL Kettand, Direet Energy Conversion, Addison-Wesley Educational Publishers Inc, 1970

4. Robert L. Lofiness, Enerpy Hand book, Van Nostrand Reinhold, | 984

3. Do M. Considine, Energy Technology Hand Book, MoGrsw-Hilk; 1977

. 5.5 Rao. B. B. Parulekar, Encrgy Technology, Khanna Publishers, 1994

. A, Ter-Gazanan, Energy storage for Powersystem, Poter Peregrinus Lid, 1994

B G N Tiwan and M. K. Ghosal, “Renewable Enerpy Applications”, Narosa Publications,
20614

% 5 A Abbasi nnd N. Abbosi, Renewable Energy Sources and Thiir Environmental Empact,
Premtice Hall of India, 20000

10, G 8. Sawhney, Non-Conventional Energy Resources, PHI Leamning, 2012

1. B, H Khan., Non-Conventional Energy Resources, Tata McGraw Hill, 2009



U ourse Code; Renewablé encrey Resvarces {PEC-EE3O8-T 3

PO | MOD: | P3| BOd | POS | POG | POT | POS| POO| POIG] POTT| POI2

- ! } = -
Lok
| 1
i) '
) . 1
0 ,
} 1 1
" 3 ] ;
L)
f - 1
3 i 3 1 i |

LMY

Course Articulation Matrix:

T ]

| Py

Correlation level: slight /Low 2. Moderme! Medium 3- Substantial/High



NETWORK SYNTHESIS AND FILTERS

Greneral Course Informuation:

| Course Codie; PEC-EE3 (-1 Course Assessment Methods (Tnternal: 35 External: 708) Two minor 1est !
each of 20 murks, class performance measured through percentage of lecture |
attendhed (4 mirks), sssignments, guiz etc. (& marks) and end .H.I:I'Itl.'!ih.':::i
e ination of 70 marks.

Cotrse Crediis: 3.0
Mode: Lectire (L)

11 ype Program Elective
Teaching Schedule LT P; 3 040

Eemmibmastion Duratdon: 3 hoors

For the end semester examination, nite questions are o be sot by the !
examiner. Question nember one will be compulsary and based on the entire |
ayllabus: it will contain seven shor onswer type questions. Rest of the ciphl r
questions i8 10 be given by sefting two questions from each of the four units

of the syllsbus & candidate is required to attempt any other four questions |

selecting one from ench of the foor units. All questions camy equnl marks
|

Course outcomes:

Sr. No. | Course oulcomes = RBT Level
At the end of the course students will be abile 10
CO. | Recall the knowledge about the reliability of network functions L1{Remembering)

C02 | Convert the mathematical driving point or transfer relations o realizable | L2(Understanding)
electrical cirenits

CO3. | Solve the numerical problem for system stability checking stability of the | L3(Apply)
petwark function

9000 0O0OOOOPOOOOOOOOEOOOOES®

_i."i.','l-l Compare the different t}'p-é of electrical components ond muterials. L4 Analysis}
COS. | To select the electrical circuit and filters in the Held of enpgineering | LS Evalnating)

| application,

| . S
CO6. | Convert the mithemutical expression in the design form. L&(Creating)

“Revised Bloom’s Taxonomy Action verbs/Levels

Course Content
UNIT- 1

Fundamenial Concepts: Energy considerstions, positive real condition, Hurwitz polvnomials,
Bounded realness: scattering description of networks.

UNIT-

Lossless one port network functions, Foster reactance lunctions and theorem, canonical forms:
Caver’s and Foster's, Synthesis of lossless LC lmmitance functions, Synthesis of fossy RL and RC
functions, Certiin RLC unction realizations. Fundamentals of two port network synthesis.

UNIT-111
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LINIT-111

Passive Filter Design: Analysiz and Design of Constant K and m-derived filters, Active Filter
Design: Amplitude and phase functions, amplitude approximations, phase¢ approxirmstions,
simuhanecus amplitude and phase approximations, Group delay response and equidistant linear
phase approximations.

UNIT-IV

Muximally flst and Equi-ripple filiers, Magnitude and frequency normalizations, {requency
transtormations; high Pass, Band-Pass. Band-stop filters, Impedance matching networks. Phase
hift networks

REFERENCES:

. MLE. Vanvalkenburg, “Network Analysis™, PHI, 3" Edition, 2014,

H. Baher, “Synthesis of Electrical Networks™, John Wiley & Sons, 1984,

3. P Ghosh, ALK Chakraborthy, “MNetwork Analvsis and Synthesis™ McGraw Hill, 2010
Franklin Koo, “Network Analysis and Synthesis”, Second Edition, Wiley, 2009,

LY. Roy Choudhury, “Networks and Systems”, New Aze Intemational Publications, 1988,

W. H. Hayt and ). E. Kemmerly. “Engineering Circuit Analysis™, 9" Edition, McGraw Hill
Education, 2018,

BT S
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DIGITAL SIGNAL PROCESSING

Creneral Covrse Information:

Course Code: F’iff:-TE-r:iﬁl-T | Course Assessmeni Meibods (Internal; 30; Exteroal: 70} -I'wr,« minar |

Couree Credive: 3 | tess euch o 20 marks, class petformance measured through percentage of
Fecture aftended (4 marks ), assignments and quiz et (6 marks) and end

N = Laeokeare [ L - "
Yode: 1ecture (L) sermesier exmmimation of 70 marks,

]:.rlt: L ompulsory
Teaching Schedule LT P 300 For the end semester t'a-:.ummu!m.n. nine questions are o be set by the
exuminer, Question number ote will be compulsory and based on the entire
syllabus. It will contain seven shon answer tvpe questions, Rest of the eight
guestions is i be given by setting two questions from each of the four units
of the svllabus. A condidabe is n.‘quirfd by pdlesnpl amy other fodar gquestiong
selecting one from each of the four units, All guestions earry equal marks.

Examination Burstion: 03 hours,

Conrse ouicomes:

| Sr. No. | Course uicimes | RBT Leved
|| Mthcendofthe course students will beablets:- | e
COL | Understand  the comcept  and advantages  of digial  signol | LI {Remembering)
| provessing.
oo | Summarize differences hetween  time domain and Treqoency Li_iliﬁdrrﬁtuudm_-

domain analvsis tools

03, Apply DFT and FFT tools to determing the spectral components | 1.3 Iﬁpphmﬁi
| ot i discrete time signal.
‘ CO4. | Examine the realization of digital fifters using different realization L Analyzing)

Slruciires.

i - CODS, .I.kiigilm-lfl_iﬁl.:mﬂnl Finite lmpulse Response ( FIR} and Infinite --I-_.I.‘I_I:FE‘JI‘-HIR'I
Impulse Response (ITR) digital fillers for processing of discrete
fimic sipmnks.

*Ravised Blomm®'s 'I:llr:-ﬁum}' Action verbe/Levels

Course Content
LINIT-I
Discrete Fourier Transform (DFT): Frequency Domain Sampling and Heconstruction of
Uiscrete-Time  signals. Disercte  Fourier Transform, DFT as 8 Linear Transformation.
Properties of DET. Linear fillering methods based on DFT: use of DFT in linear filtering,
Filtermg of lang duota Sequences.

Fast Fourier Transform (FFT): Fast Fourier Transfomm Algorithms, Hadin-2 and Radix-4
FET Algorithms, Applications of FFT Algorithms: Efficient Computation of the DET of Two
Real Sequences, Efficient Computation of the DFT of a 2N-Point Real Sequence, use of FFT
in Lincar Tiltering and correlation.

) P
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LINIT-11

Structures for FIR Systems: Direct Form Structures. Cascade Form Structures. Freguency
Sampling Stroctures, Listtice Structure.

Structures for 1R Systems: Dircet Form Structures, Signal Flow graphs & Transposed
Structures. Cascade Form Structures, Pamallel Form Structures; Lattice & Luttice-Ladder
Structures for R Systems.

LINIT-I1

FIR & TTR Filter Desipn: FIR and 1R filters properties, Design of FIR filters: wmportance of
Lincar Phase response, Design of linear phase FIR filters using Windows, Desiruble Window
function properties for FIR filter design, Frequency Sampling method for Linear Phase FIR Filter
Design. Design sieps for [IR Filter design, Design of 1R low pass analeg fillers: Butierworth,
Chebyshew, Elliptic; Conversion of analog system to digital system by: Approximation of
Derivatives, Impulse Invariance, Bilinear Transformation, Frequency Transformations.

INIT-1V

Multirate Digital Signal Processing: Introduction o Multirate digital signal processing,
interpolation and decimation, sampling rate conversion by rational factor, filter design and
implementation  for sampling rote  conversion, multistage decimator and  interpolators,
Apphications ol Multirate Signal Processing.

REFERENCES:

. L G Proakis, D, G. Manolakis, “Digital Signal Processing, Principles, Algorithms, &
Applications”, Prentice —all India. _

1. T.K. Rawat, “Digital Signal Processing” Oxford University Presas,

1, 5 Mitrs, “Digital Sipnal Processing- A computer based approach™ TMH.

4. L. R. Rabiner & B. Gold, “Theory and Application of Digital Signal Processing™, Prentice

Hall india
5. AV Oppenheim, R, W. Schafer, ). R Buck, “Discrete-Time Signal Processimg”, Prentice

Hall Indin,
o, AL V. Oppenbeting R. W, Schaler, “Digital Signal Processing™, Prentice Hall India.
7. Salivahanan, Vallavara) and Granapriye, “Digital Signal Processing™, TMI
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MODELING AND SIMULATION

General Course Information: I -
| Conerse Code: PEC-EE314-T Course Assessment Methods (Internal: 30; External: Tl 1w
Coupse Credits: 3.0 manor test each of 20 marks, class perfnrmance measarcd throkgh
Mode: Lecture (L) and Tutorial (Th] percentape of lecture’ sttended (4 minrks . fssmnments, ques e
Twpe; Program Corg U (6 marks) and end seenester examination of 7 mark
Teaching Schedule LT FL 3 000
Examination Duraiont 3 hours For the end semester eximination, nine questions are 1w be set by
the examiner. Question number one will be compulsory and
based on the entire svilabus, it will comtain soven short answer
type questions. Rest of the eight questions i to be miven by
setting two questions from each of the Teur umts of the syllabus
A candidate s required to attempl any other oo questions
splecting one from each of the four units. All guestions carry

' = — | erqual marks. — —— =
Course Outeomes
| Sr. No, Cotirse outcomes . [ RET Level |
At the end of the course students will be able 100 .
| JfE——— ———
| €Ol Recull the mathematical formulation = ' L1t Remembering) |
COE hustrate the complexity of real life problems with stochastic [ L2 nderstanding)
| Imodeling il ——
L3, | Solve the real life problems with comprehensive solution. L Apply)
[ LM, Compare the performance of different frameworks HI{ A nalysis) N
CO5: Judge and wtilize the simulation mradel on the bogid of their H2 {Evaluating) |
| | performance o :
CO. i Farmulate the solution of diflerent problems in the field of pesearch | H3 (O reating) |

| and developmént

"Hevized Bloom's Tasonnmy Action verbs/Level

Course Contend

LUNIT-1
Review of Probability and Random Number generation, Generating continuoos and discrete time
ratidom varmbles, Discussions on determimistic and stochastic modeling of engimeenmg sy stems, MNeed
for stochnstic models, Tdeas of model validation

UNIT-11
Modeling of systems as discrete event systemi {DES), Continuous time and discrete time Markov
chaing, Propentics of DES (observability and controllability), Supervisory control of DES, Queumg
mixdels.

LNIT-111
Heunstic modeling, Neural, Fuzey and Neuro-Fuzey modeling and stmulation of dynamicil systems,
Modeling of tire delays and introduction 1o networked dynamical sysiems

UNIT-IV
Dynamical system . siomulation, Monte Carlo simulations, generation of simulation data and s
statisticol onadysis, Statistical volidofion techmigues: Goodness of it test 32, and orhers, Agent based
symulation, Mumerfesl fssees in simulation of dynomical systems

v A
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[ col | | Recall thi: basics aof electric machines

Course Code: PEC-EEAD3-1
(Course Credits: 3.0
Mode: Lecture (L) and Tutorial i T ||

|k AT =
Exgminaticn Duration % howrs

Electrical Machine Design

General Course Informution:

Fyvpe: Progmm Core
Teaching Schedule LT P 300

questions Rest ol the cIght (uestions is Wl

on the: emre syllabus; it will contain seven

| Course Assessment Methods (Internal: 3 Externnl: 707 Two
munor et ench of 20 marks, class performance measured throueh
percentape of lecture stfended (4 marks |, assspnments. quis cto. (6
ks b o end Sepiesiet escaiminanin of T manks

For the end semester examination, nine yuestions are b b st In

the examiner. Ouestion number one will be compitlaory und hesed

il apsier 1y e

Ve B e g T

questions from each of the four units of the ssllabas. A candidate s

required 1o altempt any other four guestivns selectmgg o Frim

Course Outeomes

| 8r, No, | Conrse outcomes

Al the end of the course students will be able 1o

03, | Solve the problems relnted with electric llL-h.fltIh g

GO, | Compare the pu'lurrruuu.r charactes istics of eleciric e ichines

Coefficient, Net lenpth of lron, Real and Appurent Mux densities, Selection of numiber of poles, ez

L0 Judge and use the machines an the basis ol their ||1rr|1-' wicth and

perfonmanie.

“Revised Bloom®s Taxonomy Action verbs/Level
Conrse Cantend

UNIT-1
INTRODUCTION TO DC MACHINES: Major considerations

Electrical Engineering Mawerialy, Space fictor, Choice of Specific k |;_._1r|._|.t and Magnetic

-l I l-I'I'- L-_'-w.'l

edeh of the fowr units. Al questions carr, v equal marks.

L I[Il.;n.lm.'rnhrrml._J |
’iﬂ:. L} IHJ':FL["! ncl lhl. p:r!urm.m..r. l..l| lIl“Lﬁ.ﬂr Iy prs |.‘|I ElLL[l’n. |1l..1|._]1||:|::-‘ | |__1 l'ﬂlll-l"\-llllll-.ll'll.:' |
L

.I.-.!'I Applyvy _-____l

HI{ Analysis)
H2 (Evalunting)

i Electonl

Maching Dedign,

I|-|:||I||||_

Thermal considerntions, Hent flow, Temperature nse. Rating of muchines, Standard s oI ficatio

DC machines, Output Equations, Design of main dimensions, Magnetiv chreult caleulations, Carer's

of Armature. Design of commutator and Brushes.

TRANSFORMERS: Output Equations, Main Dimensions. KV A autput for singhe

UNIT-11

|I|1|I

and three-phose

transtoemers, Window space factor, Uvernll dimensions Operating charncteristies. Regulation, No
woad current. Temperature rise in Transformers. Design of Tank, Methods of cooling ol Transformers

INDUCTHON MOTOR: Cutput equation of [nduction my

- g3p, Kol fou

ATRIER O ol Fingk

stor, Design of main dimensions, Length of
whecting rotor slob of squirel-cage mbchimes, Desian of rotor bars and slos



gy spoed, culputl eguaiion, Choee ol

SYNOCHRONODS MACHINES: Pole constroction, o

t ratio, <hape of pole foce, Armmiure design, Armature . paramelcrs

mecilbe losdimp. Shor f'i

Esttmation of air gap leneth, Deédien of held svstom

UNIT-1V
COMPUTER AIDED DESIGN: Introduction. mangal versus Computer mded design Approach o

Compiiter dided desti Pedion -synthesis, Specml Hequrements, Prog for Untterent machmes

Computer sided desip nclustey, Nlosmrnpive desien, Dmi trticms L cerissaster nided g ane

REFERENCES:
I A K Sawhine v ke i Electrical Maching Dhesign™, DManpal B o0 S0ns Mew el

JUH 5
1A

WV, Deshpande, “Design and Testing of Electrical Machimes *PHT lenriving Pyl Lid,
" MIT press London, Uk

kg

G, Veinot Cyvril, “Compater Aided Design of Electncal Machmnery
H.M. Rai, “Electrical Machine Design”. Sathiya Prakashan Publications, | hird editi

Ll !_.

& '_w-;I|L|'|'|':_r'||_|l__l.|__-\,||l'_|!_|_|'||r_'::_ Ly ba |!'|__l.||”|.||.||| A I‘I|]I.|.||_ Electrig 1l Maching r| gl _-'|| | kit Hook'

e

MNew Age Intenational vt Lad., Reprimg 20007
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ADVANCE POWER ELECTRONICS

General Coorse Information:

Cowrse Code: PEC-EFEA05-T Course Assessment Methods (Infernak 35 Externul: 70} 1w minor test

: ench of 20 marks, class performunce measured thioigh percentage of lecius

Course Credits; 3.0

tiended (4 morks), assignments, Guie ot

LY | N i | & F e 5

lode: Lecture (1 i i
o S exmmination of 70 murks

fvpe: Program Elective
:

For the end semestor exsamerslinn,. mne goesiniis are 1 e sel v th

Feaching Schedule L T P 300
Examinathon Durstion: 3 Tuur [ Hona Rest of the #ig
Ll e i — syllabir: owill comam seven =W ansiher Lype diestions. lest aliihe c1g

I QUESTIGHS 15 1 be given Dy Seiling W0 queslions fromm ench of the four Lim

L=

fF if ||;||!a.|'.|| il q_:-q_l SEMMAESIET

i i he of
exnminer. Chuestion number oneg will b compiilsory and el On the onlire

af the syllabus. A candidate is required 1o attempd any olier [DUr quesTIons

|
i -+ 2 . . - ”
i selecting one fram each of the four umts. All questions carry equal marks

Course outcomes:

%1, No. | Course putcomes RET Level
| Afthe end of the course studems will be able To; . . .
OO | 'R._-pn\-h_.:.: I|:|.'.".r||-.':|.| arrd ivrel lectunl .51[!:.|r-|l|i} in Power Electrorics & | LIfRemembering)
| Poswier Svstem mnd iy develop interest for ife-long lehn g | i 0
| CO [ Identify the dravhncks of speed comrol of maotar by conventional | E2{Understanding)
| meihods. o,
03 | =olve |'lr-.;h_lrm-.- :.:I;En."xu.ik- in the field of Power Electronics and Power | 134 Applvi
Svaleme and drrivi ab approprisle solillon

04 | Compare, formulate and analyze a power electrome software based circuit | Lé(Analysis)
|| designand its control dnve periomance ; B T

[ 05 | Select the simulation sofiware based an alternative solutions i an | LS( Evaluating)

| industiries: = |

| | COB, [ Formulate and desipn mathematical modeling for various engineering | L&{Creating)
problzms o - =

*Revised Bloom's Taxonomy Action verbs/Levels

Course Content

LNIT-1

introduction 10 ardinary differential equation solvers steps of using | DE solvers, Types of mathematical
models, developing n model, Mathematical modeling of simple electrical, Mechanical and eleciro

mecharncal systems

LINIT-11

Simulation of power electronic converters: Stale-space representation, Trapezoidal integrtion. M and N

meihsd

A L "‘1 Tl
QX AT s
iy - 1; A
W e



UNIT-

b onalyvels of converters, Sstale Space AVCTIEE

Modeling: Steady st analysis ol Converiers, b

1 fveriers operalirg i Conlifiiaes 1 AISCOMETILOES conduction

PO modebinde, - mddeling

= s S + Tk
ML, LET THIMRLET - FLIENG 4 151835

Simalation of eleetric drives: Modeling of different PWM [ echniques Modeling and simulation ol

Irdibetbon motor, Yector coptrolled: 3-Ph Indugiion mobos

LINET-1Y

Flectronles: State space modelling and simulation of hnear

Control Techniques in Power
Hvsteresis controllers

systems, conventional controliers usimy small signal models, Fuzzy control
Modeling, simulation of switching comveriels

with state space avernging. Stale Space Averaging Technigue and its application in simulation anidl

Output and state feedback switching wonballers

design of power converiers

REFERENCES: -

1. M B Patil, V. Rsmnaravanen and V. 1. Ranganatiin
Eititiot, Muarosa Publishers, U1

1. Ned Moban, T.M, Undeland snd Wilham Haobhins,

Ird Edition; John Wiley & Sons, JUU

1

sormulation of Powes Electranie Lo eriery’ |51
Posaser Electromics-Cunveriers, ARICiians

3. Chice-Mun Ong, “Dynamic Simulation of Electric \achinery”. Using Matlab/Simulink
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Is l |

Correlation level: |
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RELIABILITY ENGINEERING

Genernl Course Information:

— ===

Course Code: PEC-FEAT-T | Course Assessment Methods (Internal: 30 External: TU) Two minor Lest
| ench of M) marks, class performance miasured through percentage of lectiire
| anended (4 marks), assipninents, quiz ete. (B marks) pnd end sémisie

Clourse Crediis: 3.0

|
Maode: |ecture (L) exgmmnation of T marks,

| Tvpe: Program Elective

i Tesching Schedule L T B 300 For I:!!'u: end semester rmminalin.n. nirl.r gquiestions ure 10 be sl h}. rru.
examiner. Question number one will be compulsory and based on the enting |
Esrminntion Duration: 3 hours svllabus: it will contain stven short answer type questions. Rest of the eight
guestions is 1o be given by setting two guestions from each of the four units
of the syllabus, A candidate is required to atternpt any other four uestions ‘

selecting one from esch of the four units. All guestions cary equal marks.

Course oufoomes:

I Sr. Mo, | Couwrse onlcnmes TRBT Level
l ! At the end of the course siudents sl Be ahle Lo i = =
| €o¥l, | Recall the In.:-n-[;c,l:pbi of probability and relate it with the reliability L1 Rememi e ring )

coz | Equip with fundamemals of relisbility concepts and applications n the | L2(Understuniding)
varous fields of CNEINECTINg with the focus on piver sysiems 5 —t

CO | Apply various methods for reliability evaluation, prediction, allocation vand | LM{Apply)
| optimization

COd. | Examine the Tatlure modes & efects of different models of netwerks, genes 1II1 L3 Mtﬂh Kis)

svalem ond distnbifion sysiemis S p——, SO

',T}:: Draw reliability logic dingrams, faull mees, marke graphs and find refiability | LA{ Fvalusting)

! | functions o

CO6. | Apply reliability theory to assessment of reliability in engineering design and | L&{Creating)
power system planning

=

*Revised Bloom's Taxonomy Action verbs/Levels
Course Content

UNIT- 1

Rasic Reliubility Concepts: Relinbility and its importance, mortality curve, harard rte
causes of failures, modes of failure, peneral relinbility. function and other relinbility
functions, Mean time 1o fuilure (MTTF), repair rate, mean-time-between fallures (MTBF),
availability. uptime, downtime, Failure frequency nnd failure distributions.

INIT-11

'\w - %/ [ﬂ\ ﬂur
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Reliability maodels: Reliability models - statistical, structural, Markov and fault tree,
Rehiability evaluntion using various models, Network modeling and reliability analysis of
Series, Pamllel, Series-Parallel networks and complex networks, Decomposition methid

LNIT- 10

Redundancy techniques and Relinbility Testing: Redundancy technigues, Reliability
allocation and  Redundancy optimization, Relishility Testing, Basic principles  of
maintaimability, avalability and security, Avatlability evaluation using Markov technigue,
Basic concepts of fuery relinhility, failure requency and loss ol losd probabilin

LINIT- IV

Generation and Distribution system reliability: Reliability model of a pencration system,
recursive relution Tor unit addition snd removal, Load modeling, Merging of generation load
mode, Evalustion of tronsition ries for merged state model, Cumuolative probability,
Cumulative fregquency of failure evaluation — LOLP, LOLE

Distribution system relinbility analvsis — madial networks, Weather effects on transmission
lines, Evaluation of load und enerey indices

REFERENCES:

L. E Boalsguruswamy, “Relinbility Engineerng”, Toth MeGraw-Hill Education, 1984

L K K. Aggarwal, “Reliability Enginecring™, Springer, 2012

J. M, L Shooman, “Probabilistic Reliability-An Engineering approach”™, Sricger Pub Co., 1 984

4. K. Ramkumar Y Reliability Engineering”, Prentice Hall, 15t edition, 1995

= A K Govil, “Reliahility Engineering”, MicGruw-Hill Ine., 1983

6. R Billinton, B N. Alan, “Reliskility Evalustion of Egz. System™, Plenum Pregs, 1992

7. R. Billinton, R. N, Allan, “Reliability Evaluation of Power Svstem ™. Plenum Press, 2008
B 5 E EBEbeling “An Introduction to Refiability and Maintainability Engineering” Tata McGiraw
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Coorse Artiealation Matrix:

CourseCourse Code: Rehinbility Engincering (PEC-EES07-T) Semtester VI
i ) r— —— | : f-—% e ;
PO | P2 | PO | PO L POS | POS PO7 | POE | POS | BOIG] POTT| P2 [ PSSO | P 1t | P&
v 3 - o] ] N N | . 9 | 5
o B 2 | | | 2 | | ‘ 2 O T - |
| t_ |. '. r | 1 |l A
o2 3 3 = | | 2 1 | L 3 2 E = |
| | | [T | — — ==
lcos | 2 3 -1 [T (- 1 1| - | 3 2 7
[ (R S 110 (i [N IS —ai=——_ 4 o B .
cod | 2 3 A I e [ | | 3 i 2 | 2 : |
cos | 2 | 5 |2 | T R B I O S ) S ' £ ] 2 |2 3 I
COb | 3 | 3 x | 2 2 . | s I - | 3 2 2 3 I
.l | = 1 | ] -
Correlation level: 1- slight [Low 2- Moderate/ Medium 3- Substantial/High
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Coirse Creditad 3.0

[ Sr. No. | Course oulcomes RBT Level

UTILIZATION of ELECTRICAL ENERGY

Greneral Cowrse Information:
e ' — - il

| Course Code: PEC-EE408-T Course Assessment Methods (Intermal: 30; External: T0) Two minor tes

each of 20 morks, class performance measured through percentage of lecture

gtiended (4 marks), assignments, quiz etc. (6 marks) and end semester |
pode- ERotiire (L examination of 7 marks
Fype: Program Elective

leaching Schedule LT P30 0

For the end semester examination, nine questions are Lo be st by the
examiner. Question number one will be compulsory and based on the eniims
Fxamination Duration: 3 bours syllabus; it will contain seven shorl answer type questions. Rest of the eight
questions 15 1o be given by setiing two questions from each of the Tour usnits
of the syllabus. A candidnte is required 1o attempt any other four guestions
selecting one from each of the four units. All questions carry equal marks

Course oufcomes;

o0 | Select proper tmction systems depending upan &pplication considering L2{Understanding)

Al the end of the course students will be ohie to:
COL, | Swmte the working principle of electne power utilization and their | L1{Remembering}
_application in real life

economic and technology up-eradation

| CO6, | Stte the working principle of clectric power utilization and their | I L&(Creating)

OO, I-urnrnt 'n-.'-ll'l-nLL'i. uppiu:rlhnns in ml:hmr and owtdoor application arcas | L4 Analysis)

C03, | Employ. mathematical and  graphical  analysis considering  differcnt 13 Apply)
procticsl sues 1o dts.}g;r: of tracthion system; analyee the perfonmance |

:_‘(}ﬁ_ﬂ Develop a clesr iden on vanious 1||1.rmmu1um I:chmqu::; ared hence design | r L5 Evaluating)
lighting scheme for specific applications.

| apphication in real life

*Revised Bloom's Taxenomy Action verbs/Levels
Course Content
LINIT- 1

Humination: Terminology, Laws of illumination, Photometry, lighting caleulations, Electric lamps
Different types of lamps, LED lighting and Energy efficient lamps. Design of lighting schemes —
Lactory lighting - flood lighting — street highting.
LNIT-11

Flectric Heating: Types of heating and spplications, Electrie furnaces - Resistance. inductance and
e Fomaces, Electric welding and sources of welding, Electrolvtic processes — electro-metallurgy

- 'l;a.:".,,,__. ,q
N 35
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and electro-plating,  Refrigemtion-Domestic refrigermior and water coolers — Adr -Conditioning-
Various types of air conditioning system and their applications, sman air conditioning units - Encrgs
Efficient motors

LNIT-H

Electrobytic Processes: Introduction, Electrolyie, lonization. Definition of various terms used
Flectrolysis, Faradavs' lows of Electrolysis, Extraction of Metals, Refining of metals, Electro-
Deposition, Power Supply for Electrolytic Processes.

UNIT-IV

Traction System: Requirement of an ideal traction system, power supply, traction diives, electric
braking. Train movement (speed time curve, simplified speed time curve, average speed and schedule
speed). Use of AC series motor and Induction motor for traction,

Traction motor control: DC geries molor control, multiphe unit control, braking of electric molors

REFERENCES:

1. Dr. Uppal S.L. and Prof, S. Rao, “Electrical Power Systems™, Khanna Publishers, New Dethi,
| 5th Edition, 2014.

2, Gupta, J.B., “Utilization of Electrical Energy and Electric Traction”, 8. K. Kataria and Sons, 10th
Edition, 2012,

3. Rajput K., “Lhilemtion of Electrical Power™, Laxmi Publications, 15t Edition, 2006,

4. N. V. Surysnarsyama, “Utilizatica of Elecirical Power™, New Age Internabonal Publishers,
Reprinted 2003

5. C. L. Wadhwa, “Generation Distribution and Utilization of Electrical Enerpy”™, New Age
International Publishers, 4th Edition, 201 1.

6. 1. Partab, “Modern Electric Traction™, Dhanpat Rai & Co., 3rd Edition, 201 2.
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Course/ Course Code: Ltihization of Elecincal Energy(PEC-EEA09-T) el

POLPO2 | PO3 | POY | POs | POS | POT| POR | POS | POID] POLL ON2 | PSOT | PSO2 PSO
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ENERGY MANAGEMENT AND AUDITING

General Course Information:

Course Code: PEC-EE411-T Course Assessment Methods (Internal: 3k External: 70)
Course Credis: 3.0 Two minor tlest each of 20 marks, class performance measuered
Mode: Lecture (L) and Tutorial (T) | through percentage of lecture attended (4 marks), assignmients,
Twvpe! Program Core guiz etc. (H imarks) and end semester examinntion of 70 marks
Teaching Schedule LTPF: 300 _

Examinahion Diration: 3 howrs For the end semester, examination. mime guestions an o be scl
by the examiner. uestion pumber one will be compulsory and
hased on the emire syllabus) it will contain seven shorl answer
type questions. Rest of the elght questions & o be given by
sefting two questions from each of the four units of the sxllabos
A candidate is reguired to atempt anv other foor  questions
seledimg one [rom each of the four iz Al guesirbns corm
eujual marks.

Comrse Chaleamicy

Sr. No.| Course outcomes RBT Level
| At the end of the course students will be abke to
CL'III l Describe the basics of energy scenario I i-[]'-ti-mf,-m!'mrlng.j |
COZ. | Describe the energy manngement and snvings through the different | L2{Understanding) |
levels during utilization . B _
C03. | Solve the problems related w ith EneTEy management 5:!15 audit L3tapply) |
04 Perform economic and energy efficiency analysis of various H 1 Anulvsis)

electrical devic &5 o the behnll of their ener EY ETTTTAL ] repol.

CO5 i“reate energy audit H:p-.:l.rl Tor industrial, residemtinl and eemmercinl | H3 (Crenting)

CONSAMCrS

“HRevised Bloom®s Tuxonomy Action verts/Level

Conrse Content

UNIT-I
Energy Scenarior Commercial and Nop-Commercial Energy, Primans and Secondans  Frergy
Resources; Conventionnl and non-conventional energy, Commercial Eneray Production, Fial Energy
Consumption, Energy Needs of Growing Economy, Long Term Emergy Scennrio, Energy Pricing,
Energy Sector Reforms, Energy and Environment: Air Pollution, Climate Change, Frergy Security
Energy Conservation and its Importance, Energy Strategy for the Future

LINIT-11
Encrgy Munagemen! Functions: Need for energy management, Encrgy managemenl program.
Organizational Structure, Encrgy Policy, Planning, Audit Planning, Educational Planning. Strategic
Planning, Reporting

UNIT-11
Electrical Energy Management: Electricity tariff, Electrical Load Manugement and Masximum
Demand Control, Maximum demand controllers, Power Factor & lis importance, Autgmatic power
factor comtrollers, Energy cfficient motors, Soft staners with energy saver, Energy efficiem
transformers, Electronic ballast, Energy efficient highting controls

LNTT-IV
Energy Audit: Definition, Energy audit- need, Types of energy mudit, Energy Auditing Services
Basic Components of an Energy Audit, Specialized Audit Tools, Industrinl Audits, Commencipl
Audins, Kesrdentmal Audits; Indoor Adr Quality and basics of cconome analysis

TR .
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Course Articolation Matrix
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SOFT COMPUTING

—

Ceeneral O ourse Inlorm ﬂtmw

|Conrse Code: PEC-EE413-T | Course Assessment Methods (Internal: 30; External: T0) Two
purse Credits! 3.0 mipcr test esch of 20 morks, olass performance moasured thronzh
"'.'!:uh; Lecmre (LY and Toatoral iy | percentoge of lectine pltenided {4 marks)) sssignments, quie 8, (b

Fupel Propram) Core | imiit ks L o] end semestor examinatiod of 700 minrks
Feaching Schedule L T P50 0 |
Examination Dration; 3 hoors For the emd semester exdmination, ning questions are 0 be set In

thi examiner Cuegtion namber Gna will B eomipulsiire: and hased
on the entire syllobas; it will contnin seven shon answer Type
gibestions. Best of the erght uesions 15 hW b givern by sstfiog fw
guestions from ench of the foue wilis of the syilabus. A candidate is
requuired 10 aptempt any wther foor questions seleciimg one Trom cach
althe four units, Al questions earmy equal marks

Coprse Chatcormes

Sr. No. | Course dulcomes RBT Level

AT the end of the course stodents will be able fo
COL. | Recall the basics of power sy alem. L1 Hemembering)
Co2 Describe the pe||--r||||||| of different soft en ||||1 it|n'1....|||||-|1-.- i | L2{Understanding)

|
| I;hr. contest af POWET shstim |

{
| Solve the problems related with soft Lurluupuluu.. technigues in the L3 Applvi
| sl of power svstem

| CO3.

i'IH_ Compare the |‘||.'|r|1||'||.|r||,q,'-.l|':L-.I|I1|'l||r|. o fechnbgiics liar H Anisdvsisg
__ | optintization of system, — Lo L o ,
CO5. | Judge and wnalyee the performeance af sy stemm with the 2 (Evaluating)
| implementation of soft computing techiiques .
COb. | Create new algorithin (model) for the bettermient ol power system H3 (Creating)

pperabion wWilh cionbmics parameiers,

*Revised Bloom's Taxonomy Action verks/Leviel

Cowrse Content

LINIT-1
Soft Computing: Introduction, requirement,  different soft  computing  techmgues and  then
charncteristics; comparison with hard computing, applications

UNIT 1
Fuzry sets and Fazzy Ingic: Introduction, Fuzry sels versus crisp sets, properties of fuezy sels,
operations on fuzzy sets, Exténsion principle, Fuizy relations, Linguistic variables, hinguistie terms,
Linguistic hedges, Fuzey reasonimg. Mamdani and TSK fizzy ilerence systems, Applications

LINIT 1
Artificinl Neural Network: Introduction, comparison with biological neursl network, basic models of
artificial nevron, differenl architectores OF ANN, Leaming lechniques. Apphicitivng

LNIT IV
Evolutionory: alporithms; Genene Alporthm (GA), differem operators of O&, conyvergence ol
Cxenetic Algorithm, Pomicle swarm oprimization nigorithm, other Applicabons of CiA.

r hll = -.111';--"'
H‘"r % LH‘-n Ml

T 1
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Fuzzy & Sont Compiting”, Pearson Education

Pii o L T A
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Algorithms -Synthesis & Applications”™, PI Publication

Wesley Ful

4. 1M, Zurnda,

5 Simon [

. Hin Kosko

Srtiticual seurnld Syvy
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Lourse Articulation Mafrix:
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SCADA SYSTEM AND APPLICATIONS

Geperal Coorse Informatien:

Course Unde: PEC-EE415-T
Course Credits; 3.0

Meade: Lecture (1.)

Type: Progmam Elective
Teaching Schedule LT F: 500

Exnmination Duration: 3 hodes

|
Course Assessment Methods (Tnternal: 30 External: 70 Two minor test |
| eoch of 20 marks, class performance measured through percentage of lecture | |
attenced (4 morks), assignments, quiz etc. (6 marks) and end 'i-:nm-"'n11:T|
exarmimation of 7 marks [

For the end semester examination, nine questions are o be sct by the
examiner. {uestion number one will be compulsory nnd based on the entire
svilabus; it will contain seven shon answer type quostiond. Rest of this cigit
qtscstions is to be given by setting two questions from each of the four units
ol the syllabus, A candidate is required o attempt any other four questions
aplecting one from cach of the four units. All questions carry equal muarks

Course auleomes:

| Sr. N | Course putcomes

Ad the end ol the course students will be able to!

| RBT Level

CO1. | Describe the basic tosks of Supervisory Control Systems (SCADA) | L1{Remembering)
as well as their typical apphications

[ Eﬂj | Solve the [flrLll:'I-lLl'!'IS related 1o VO module, Data Acguisition "ﬂ‘ﬂLFTI L3{Apply)
and Communication Networks using Standard Devices.

Cox In;ltmm;»r different elements of SCALDA. I,I[llydtnlunding]

C04. | Examine the problem associated u.ilh the industrial E‘rp-ﬁ-i.ut.fun l.dmnnlr.ﬁw]; ==

CO5. | Evaluate the SCADA performance on the basis of application and L5( Evaluating)

hehaviour.

TC06. [ig'-':ui.,-u and :3.11..11'.5.!5 of j;‘LIIIﬂ"J1 striscture of an automated process for | LiC rmlinﬁ}

real time d|'.I|:||L|..EI.t|u-1h using SCADA

*Revised Bloom’s Taxonomy Action verbs/l. cvels

Course Content

INIT-

Introduction: Introeduction 0 SCADA svstems, Fundamental Principle of Modem SUADA
Sysiems, Monitoring and supervisory anctions, Application srea of SCADA system,

LINIT-1

SUADA System Components, Remote Terminal Unit-(RTU), Intelligent Electronic Dev ses
UED), Progrommable Logic Controller (PLC), Communication Network, SCADA  Server,

SCADAHMI Systems

UNIT- 111

SCADA Architecture: Various SCADA architectures, advantages and disadvantages ol cach
svitem - smgle unified standard architecture -IEC 61850 SCADA Commumicaiion: varous

O 44}
{\‘pf'j" y éfrﬂ/ : l.ll-[:'I ‘j:;.L



ndustrinl communication lechnologies -wired ond wireless methods ond fiber optics. Open

stomadird commumication protocols
UNIT- 1V

SCADA Applications: Utility applications- Transmission and Distribution sector -operstions,

monitoring, analysis and improvement, Indusiries - oil, pas and water. Case  studies

Implementation, Simulation exercisos.,

REFERENCES:

L. Swart A Bover, "SCADA-Supervisory Control and Data Acquisition”, Instrument Society ol
America Publications, LIS A 2004

X William T. Shaw, “Cybersecurity for SCADA sysiems™, Penn Well Books, 2006

3 Dawvid Bailey, Edwin Wright, “Practical SCADA for industry™, Newnes Publication, 2003

4. ELS Shorma, “Overview of Industrial Process Automation”™. Flzevier Publieation
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Tt |

peslers Wil

PO PO2 | P03 | pod | POS | POS | POT POR| POD | POIO] POLL| POI2| PSDD | PSOZ| PSS

i 1 T T T T

(] ¥ | 3 3 ] =2 r.

| I [ !
| AL . z H 3 3 4 |
]
{1y 2 I
i
5 - | | |
L5 g ! ’ P 2
L4 WY i, 1 g, . . T |
I |
Correlation level: L==light /Lo 2- Moderate’ Medium

3- Subsiantial/T Ligh
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INTERNET OF THINGS (10T)

General Course Information:
Course Code: PEC-EE417-T

Conrse Assessment Methods (Tnternal: 303 External: 70) Two |
| Course Credits: 3.0 miinor 1est each of 20 marks, class performance rmeasured through
Mode: Lecture (1) and Tutoriel (T) | percentnge of lecture atended (4 marks), pssigrments, quiz eic.
Type: Program Core {6 mrks) and end semester examination of 70 marks

Tesching Schedule LTP: 300
Examimation Duration: 3 hours

For the end semester examination, nine guestions are 10 be =21 by

the examiner. Question number one will be compulsory and
based on the entire syllabus; it will contaln severn shifl nnswer
type questions, Rest of the elght questions is 1o be given by
setting two questions from cach of the four units of the syllabus.

A candidme is required o amempl ay pther: four ‘questions
[ the four units. All guestions curry

selecting one from each o
| equal marks. |

Course Chutcomes

[ &r, No. | Course outcomes RET Level
At the end of the course students will be able to:

F internet, embedded system ond wireless LI{Reme mErirE

COl. Momarize the basic coneepls o

nEtwiork
CO2. Understand the concepts of Intermet of Things L2{Understanding)
CO3. Choose the specific application to apply the concept of IOT. L3 Apply)
CiDd, Analyze basic protocols in wireless sensor network. H1{ Analysis)
domain and be nble to analyze | H3 (Creating)

CO3. Design 107 applications in different
| their performance
*Revised Bloom's Taxonomy Action verbs/Level

Course Content

UNIT-1
OT: lntroduction to 10T, definition and characieristics of 10T,
Architecture of Internet of Things, Physical and logical design of 10T, 10T enabling techaologies,
10T levels and deployment templates, Domain specifle 10Ts, home aulomation, cities, enviromment,
Domiin specific 10Ts, Energy. rotail, agriculture, industry. health and lifestyle.

]

Introduction and Coneepts of |

IOT Challenges & I10T-M2ZM Communication: Design challenges, Development chillenges,
Security challenges, Other challenges, Machine to Machine, Difference between loT and M2ZM,

Sofiware define Metwork, Wirelss medium access issues, MAC protocol survey, Survey routing

protacols, Sensor deployment & Node discovery, Data aggregation & dissemination,

LUNIT-111
re used Tor loT: Microcontrollers, Microprocessors, Sensors, litroduction
{BLE), IPv6 for Low Power nnd Lossy

d lossy networks (RPL).

Introduction to Hardwa
{0 Arduing, RF Protoecols: RFID, NFC, Blugtooth Low Energy

Networks {(6LoWPAN) and Routing. Protocol for Low power an

UNIT-IV
Developing 10Ts: Introduction to Python, Introduction to different 10T tools, Developing
applications through 10T tools, Developing sensor based application through embedded system

plutfiirm, lovplementing 10T concepts with python.

~ A
\W e
| ﬁ'_( %L



REFERENCES:
.

2.

-

Arshdecp Bahga, Vijay Madisetti, “Internet of Things, A Hands -on Approach™, 1* Edition

Uiniversity Press, 2015,
Oliver Hersent, David Boswarthick, Omar Elloumy,

2015
Michael Miller, “The lnternct of Things, How Smart | Vs, Sman Lars, Smart Hamizs, and
Srmart Cities are changing the World®, 1* edition, Pearson 2013

“The Internet of Things™. 1% Edition |



Course Articulation Matriz:

- Semester: VI
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FLEXIBLE AC TRANSMISSION SYSTEMS

General Course Information:

Course Codde- PEC-EEA04T | Conrse Assessment Methods (Internal: 30; External; T0) Two minoe test coch of Dwarks
Cosurse Credies: 3.0 cliss |:l-l.‘l'|-.lrllnll-u: et od theoueh pereentnee of lecore oftendad (4 marks ), osspmmicnls, g
| Mode Lecture (L) et (b marks ) and end semesier crammabon of T miarks
lvpe: Program Elective
| |H|l':-'|ll'l'r' Schedule LT ™ Y00 For the end semester examinniion, mne guestions e 1o he sz by the examiner, Chsesison murmber

' Examination Duration: 03 hours one will be compulaney and based on ihe entire sxllnbus; B owill condsin soven shom dnswer tupe
cpieatione. Bt of the eptl questions is 1o be given by setmmp bao guestions from each ol thie
- four onits of the syllabus. A candsdate 15 required o otfempl ooy other four quesnons seleoting

one frovm eack of the four uniis All questions carmy equal marks

Course onteomes:
Sr. No. | Course outcomes o " | RBT" Level
Al the end of the course siudents will be ahle 1o

CO1. | Revise the basics of pm';;.i tranamisEion networks and. need Toc FACTS | L ||Hfm¢mh—rmg_:
controliery

COZ | Understand and classify different rent power system FACTS Controllers | L2(Understanding)
'CO3. | Demonstrate the scope of the specific FACTS controllers for power llow | L3(Apph)

L'I.:II'I1]'|.'II ISSUES im rr,"|;|'|5|:|1'.5~'.||1|1 lines

0, -'"LTL.I["«'.-’L the operati operation of various FACTS comrollers und solve simple [umq i.ﬂqnahnﬂq

iiii.lil.tll’iiiliiij

swslemms with FACTS controllers

CO4 "1'i'|l-"'“!'": SpECific T""I.L]""11.1I"IIH'I||¢I-.-||1"r1;-'l-'.--;"r .'.'.I..||||_|1|1'||'|r_r|~.,||.|-.|'-n i l_:n.| LuJFuu[|nL:|

CO6. ]h".wn simple FACTS mentll 5] Lb{ reating)

*Revised Bloom's Taxonomy Action verbs/ Levels
Course Content
LINIT-1
ntroduction: Review of basics of power transmission networks, Comtmol of power flow in Al
transmission  line, Amalysis of uncompensated AC Tronsmission line, Passive reactive powes

compensation: Effect of series and shunt compensation ot the mid-point of the line on power Iransfer.
Meed fow FACTS controllers, Tvpes of FACTS controllers

UNIT- I

SMatle VAR compensator (SYC): Configurstion of SVC, Voluge regulation by SV, Modeling ol VI
for limed flow and stability analysis, Modeling of SV for stadies, Design of SVC 10 regulste the mid
pinnt viltage of o SMIB Exstem, Apphicalitng: transient stability enhancement and posver oscillation
damping of SMIB system with SVC connected at the mid-point of the line

UNIT- 11

Thyrister amd GTO thyristor controlled series copucitors (TCSC and GOSC: Concepts of
Lontrofled Series Compensation ~ Operation of TCSC and GOSC- Analysis of TCSC-GOSC - Modeling
of TCSC and GCSC for losd flow and stnhilitvanalvsis, Applications of TCSC and GOSE




UNIT- 1V
Vaoltage source converter based fucts controllers: Suhe synchronows compensatar (5 TAIL (1), Smbic
synchronous series compensator{ SS5C, Operation of 51 A TOOM amd SS8C, Power flow control with
STATOOM and S8SC, Madeling of STATCOM and 8S5C for power flow e trunsient stabibiny stadies,
Operation of Unified and Interline power flow controllerq L and IPFC) Modeling of UPFC and

TPFC for boad flow studies, Applications

REFERENCES:

1. R M. Mathur, | RO, Varma, “Thyristor — Based Facts Controllers for Electrieal
[rensmission Systems”, [EEE press and John Wiley & Sons, Inc
3. K.R. Padiyar, “FACTS Controllers in Power Transmission and Distribution™ New A
International (P) Lid., Publishers, New Delhi, Reprint 2008,
1. AT, John “Flexible AC Transmission System”, Institution of Electrical and Electronic
Engineers (IEEE), 1999
4, N, G. Hingorani, L. Gyugyi, “Understanding FACTS Concepis and lechnology of Flexible At
Fransmission Svstem”™, Standard Publishers, Dethi 2001
V. K. Sood. “HVDC and FACTS controllers- Applications of Static Conveners in Power
Systemn”, 2004, Kluwer Academic Publishers
6. 1. ). E. Miller, “Reactive Power Control In Electric Systems”, Wiley Publications, 1982

!.r'l



(A A R R EEEE SRR ERENE SR EENERERENERERNERNNEHNHEHMNHEHJE ]
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DISTRIBUTED GENERATION

General Couwrse loformation:

| Course Code: PEC-EE4D6-T Course Assessment Methods (Internal: 3 External: TU) §wo nunar fesd |
Course Craditc: 3.0 | eseh of 20 marks, class performunce measured through percentage of Jecture |
attended (4 marks), sssignments, quiz etc. (6 marks) and end semester

fode: Eoctme L) examiption of 70 miarks
| Twpe: Program Elective
Ieachine: Sohadule L TP 300 For the end semester examination, nine questions are 10 be set by the
) examiner. Duekion numiber one will be compilsory and based on the entire
Examimation Dumiron: 3 hours | syllghus: it will contain seven shor answer type guestions. Rest of the eight
questions is 1o be given by setting pwo quiestions from each of the four nits
of the syllobus; A candidate i required 10 anempt sny other four guestions

sclecting one from each of the four wnits. All questions carry equal marks.

Course guicomes:

| 51, No.| Course outcomes = RBT Level
At the end of the course students will be ahle ti; |
I_ COl, | Describe the various technical and coonomic benefits of Distributed i L Iiﬂrlnemhcnnpl
Cienerations. | i
[ Co2. Recognize the need of ﬁ.il'i.rrg and ﬁi:r.-i-ny ol distribated Elﬁr;'li-ﬂn L2{Understanding)

along with their effect on distribution system,

-_“f'- l_:*.pply economic feasibility analysis _ _lit_*iﬂlll_ |
OO | Examine the technical issue m Distributed Generations system | L4 Analysis) |
C05. | Evaluate the appropriste  optimizstion technigue  suitable  for | ' L5 Evaluating) i

[istribuned Generations. |

Ciod. | Develop a Model o micro grid taking into consideration the planning | L6{Cresting)
ind operational issues of the Distributed Generations 1o be |
| comnected in the system |

*Hevised Bloom™s Taxonomy Action verbs/Levels
Course Content
LNIT- 1
Istredection: { onventional power generation: advantages and disadvantages, Energy crises,
Ssoaconventional encrgy (NCE] resources: basics of Solar PV. Wind Energy systems, Fuel Cells

mcro-lurbines baoimiacs g tidnl souarces.
LINIT-11

Desaributed Geserations: Concept of distributed generstions, Topologies, selection of sources,
repsisary standsrds’ framework, Standurds for interconnecting Distributed resources to electric

AL

,T;aa A (‘Ek:rj,&
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power systems: IEEE 1547, Energy storage clements: Batteries, ultra-capacitors, flywheels,
Superconducting magnetic energy storaoe.

LMNIT-H1

Micro grids: Concept and definition of micro grid. micro gnd drivers and benelits, review ol
sources of Micro grids, typical structure and configuration of a Micro grid, AC and DC Micro
arids. Power Electronic interfaces in DU and AC Micro grids.

LINIT-1Y
Impact of Grid Istegration: Reguirements for gnd mterconnection, limits on operational

pursmeters: voltage, frequency, THD Tmpact of gnd imtegration with NCE sources on existing
power system: reliability. stability and power quality 1ssues,

REFERENCES:

1. N, Gaonkar, “Dhistributed Generation™, In-Tech publications

. Magdi 5. Mahmoud, Fousd M. AL-Sunni, “Comtrol and Optimizmtion of Bistribured
Ceneration Systems”, Springer Internntional Publishing.

3. Lob Lei Lai. Teé Fun Chan, “Distributed Generation: Induction and Permanent Magnet
Cienerators”, Ociober 2007, Wiley-1EEE Press.

4. M.Godoy Simoes, Felix A Farret. 'Renewable Energy Systems — Design and Analysis with
Induction Generatars”, CRC press.

5. F. Katiraei, M.R. lravani, “Transients of a Micro-Grid System with Multiple Distributed
Energy Resources”, Inlermational Conference on Power Systems Transients (IPST03) in
Montreal, Conada on June 19-23, 2005,

A A
Eﬁ rr"»b””



Course Articulation Matrix:

| Course/Course Code: Digtributed Generation PEC-EE406-T), Semester: V1|
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POWER QUALITY

Genernl Course Information:

[ Course CUode: PEC-EE&{¥H- Course Assessment Methods (Internal: 303 External: 7U)

i S L . Rl T .
Conrse Credts: a0 Fwin minor test each of 200 marks, class performance meastired

Miode Lectire (L1 and Tutorial (1) | through percentage of lecture attended (4 nisrhs ), dssignment

I'vpe: Progriem Core attiz te (A marks) and end semester examination of 70 marks

Feaching Schedule LT P30 0

Examination Duoration: 3 hours

For the end semester eximination, nine guestions ure o be sol
by the examiner Chusstion number one will be compulson and

based o The witire svilabus: sl commm seven shorT anssver

pe auestons. Rest of the eight questions s W be given Dy

ST T 0T UeEsTierS Trom each of the four units of the syllabus
v condidnte is required 10 aftempl any other Jour guestions
electine ane from each Of the four unis, ALl quesiions Car

ik

el ks

Copese (hatcomes

bl Conrse ouicnmes EBT Level

My, At the end of the course students will be-ahle io

(Rl [Bescribe the basics of power electronic devices and quality of ' L1{Remembering)
| powwer supply. {
. |.'l'_|'_' _ I Hustrate |_'|-_|.-_ ISSLICS :'n_-l.!_.,:.l_--:llh power l.!.!,llll'.: [ LA Undersianding) |
L €03 Solve the problems related with power quality | L3(Apply)
(04, | Comparne the power qua ity probiems. _ . H1{Analysis)
LY Evaluate and judge the solutions reliated with power quality. ; Hi 4_|':'-J1tl':'l_ﬂi"-'_'_"|

pecification and issue. [ H3 (Crenting)

(S Digsiog can be formulated as per reduired 5

*Revised Bloom™s Taxonomy Action verbs/Level

Course Content

LINTT -]

fntroduction o Power Quality; Introduction L power i et Ut ion svsieen- deregi hed o =)
Pover Ouality (PO definitions, concerns, amd evalbntions, Terminology: under-valtage, Bher Voltige
raivsients, harmoncs: yolieee unbolonce,  Yollige " sigs e il s, Plrcker, e ption Ll
power frequency variapions, Lolcepts o rmnsieiils shacert dursion v andiicns such a5 [ICTTIEL
lor duration variation such os sustmined meerruption, Intemational standa ds aof power quaks
Compuier Business Equipment Mani Rictarers Associabions (| BEMA) curve
LINIT-11
Vollupe Saps, Interruptions and Over voltages: Sources ol sags and imlerrugions cstmahng

nance, Yy oltiee sag due o induction miotor startang, Estnmaidn of the sai seEveriny

IEaghe s peTiof
irrfor switchis, Sources bl over

Wetive Senies Compensator,  stabg Transier awilches pnd Fast
sbion of voltage swells - surge drresters = | power

|I'|.|l_|||ll '|'|'|||I.\.'h e - ||;|_'||||II|||L LA TR

ners, Lightning protection - shielding - line arresters,

UNIT-11
Fower Syatem Hormonics: Hormone sources trom egommercil and mdusinal loads,  Todilbungs

EMTORIE  SOUrcEs, Power -sysiem, response churaclerisiics Harmonies %s, iransients, Effect of

amonics - hemstke distortion - osoltnge Ao Corten! distorini harmuonie ndices. Pevices o

sralline harmonie distortion - passive and active flters, IEEE and HEC standirds



l.I.....'.I.Il..ll'.ll...'..l.i.."

UNTT-IY

Poawer Quality Monitoring and Distributed Generation: Pome
requeremenils - ctandards, Power Quality Measuretnemnt Equipment: Feos I—

Harmimic amalyser-Spectrum anilyser, Flicker meters and Disturpance anadss

Introdoction to Dl Technologies Interinee to the Utility System-Power sty s iy

nelmterconnection standunds, (ssue on Power (Juniity S L= S

{or Dhst thuted Crenernim
r‘.1|._|'_'\' Caricls

REFERENCES:
1. Roger U Dugan, Mark MeCiranaghsn, Suryva Santoso
I kA Ptk SIS I 1ilh I Fard edablau :'”l "

H W oavne, H Wavie Beary, “Eloiines

Pavwer Sy sIcims TR

) Amilags, N.R Watson, 5. Chen, "Fower aysiem (Juality Assessment )
vl Fadiiiin,  Wijay Micolke

Workew, 2]

o 1§

3. Dash 5.5  Royagurd Mk Poswver  Liambiky wlnnagement
Publishers, 2050

4. Jos Arrillogn. Neville | Watson avwer Svstem Harmonics™,

015 '

£ ArindamGhosh “Power Quality

Il Edivion, Wiley [Fublisbers

Enhancement Lising Custinn Powe Devices , Kiower

& endemic Publishers, JIHIZ

6, G.T. Heydt, “Electric Fowet ity Sk

T edition, Stars in atoroie Pubhcatans
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|J|'| 3
oy 1 i
I = -

IR E]

L 3

()5 | |

PO | PO2 [ PO3 |

=
|

=

Correlation level:

i -

e e T
PO PS5 I““'U-LF'U'

|

I
4 l I
il 1 k]

- "..Il-l_l:i e

Wledium

Semester: VIl

=

POs [Poa TP PO T POIZ[PSOT [PSO2 T PS03



LA R N N E N ENNNE-NZ-N-SE-RE-NR NS NRZSENNEMRERSESNEREHRHNEREH;N}J

SMART GRID TECHNOLOGIES

General Course Information: i __ S
Course Code: PEC-EE410-1 Course Assessment Methods (Internal: 3U: External: 7 Two|
Costrse Credits: 3.0 minor west each of 20 marks, class performance measited through |
Mode: Lecture (L) and Tutorial (T) | percentage of lecture attended (4 marks), assignments. quiz <te. (8]
Type! Program Lore murks) and end semester examination of 71 imirks
Teaching Schedule L T F: 3 DU
Examinotion Duration: 3 hours

For the end semester examination, nine questions are 1o be set by
the examiner. Ouestion number one will be compulsory and based
an the entire svilabus; it will conlmin seven short answer: Bype
questions. Rest of the eight questions is 10 be given by seming 1wo
{questions from each of the four units of the syllabis A candidate
i required 10 atempt any other Tour guesticns selecting one from
cach of the four units. All questions comry equal marks.

Course Dutcomes

[ 8r. No. | Course outcomes | RBT” Level |
Al the end of the course students will be able 1o: | |
] | Recall the busics of Pow er system and Ha design aspects. L1{Remembering) |
Cix2 Diescribe the structure of smart grid on the basis of traditional grid | L2(L nilerstanding)
with the role of sutomation in transmission and distribution | _ ]
coa Demonstrate the operation, scheduling and  economics using L3Apply)
evolutionary algorithms for smant grid and maximum utilization of
renownhle cnergy resources, 3 .
L. Compare its performance with cony ntional grid and analyze the H1{ Analysis) '
role of frequency for the control of grid B = —
OIS, Judieand evaluate the efficiency of system on the basis of supply H2 (Evaluating)
of electrigity with its economic indices, =R =
06, Formulste algorithm of sutomation so thal MAXIMET consumes < HY(C reaning)

' be benefitted and jusses of the system can be minimized 1 - R
*Revised Bloom's Taxenomy Action verbs/Level

Course Content
LINIT-L
Introduction to Smart Grid: Smart Cirid, Need of Smart Grid, Working detinitiomns
and wssocinted congepts, Smurt Grid Functions, Traditionnl Power Grid and Sman Grid, New
Technolopies for Smar God, Advantages, Whole swile enerpy market in sman grid, Indian Smart G,
key Chaltenges for Smart Grid.

i Smart Cirid

UNIT-1
smart Grid Architecture: Components and Architecture of Sman Gnd Design, Review of the
proposed srchitectures for Smart Grid, Fundamental components of Smart Grid designs, Transmission
Automation. Distribution Automation, Renewable Integration, Erergy Manngement in smart grid

LNIT-TI
Tools and Distribution Generation Technologies: Introduction to Renewabile Enerigy Technologies,
Micro grids, Storage Technologies, Electrie Vehickes and plug-in hybrids, Environmental wmpact vl
Climate Change. Economic Issaes, Advanced metering infrastructine

LINTT-1V
Communtcation Technologies and Smort Grid: Introduction o Lommunication Vechmhigs
Synchro Phasor Measurement Lings (PMLs) Wide Ares Measurement Syatems {WAMS).

'S ¢



Control of Sniurt Power Grid System: Lond Frequency Control (LFC) m M
e Cantrol i1 Miere Grid -System, Besctive Fower Lapirod e Smar L
SITRErT Larids
REFEREMUES:
| i

1. James Momoh, “Smart Gnd - fundameontals of design anid ana
5013

Janakn Fkanavake, “Smart Grd -Technology and Agpica

Siuprl Borlase, “Smart Onds, Infrosirueciure, Teshinpiog i (R

Gil Masters. “Repewable and Efficient Electric Power System”, Wiley-1EEE Press. —ulld

AG. Phadke and 1.S. Thomp, “Synchronized Phasor Measurements and ther & pplvcat s

ties R Pr

L T

I"“.‘-.-

Springer Bdition, 2010

& T Ackermann “Wind Power in Power Svsiems™, Hoboken, N1, USA, John Wiley, 2000
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EHVY AC and DC TRANSMISSION

General Course Information:

Civirse Code: PEC-EE412-1 Courde Assessment Methods (Inferaal: 30; Externsl: 70§ Two minos best
each of 200 marks, class performance measured through percentupe of lectun:
atiended {4 maocks), nssiponments, guee et (6 morks) and end semester

Ciourse Credits: 3.0

Mode: Lecture [1.)

T'vpe: Progmm Elective
leaching Schedule LTP: 300

examination of 70 marks.

selecting one from each of the four umits. All questions corry equnl marks.

Course oulcomes:

Sr. No. | Course outcomes ' | RET Level
At the end of the course students will beabde v J

AC and DU transmission Systers |

01, | Elicit the major components, advantages, limitations and applications of EHY | L1{Remembering)

For the end semester examinafion, ning guéstions are o be sel by fhe |
; ol ) exnminer. (uestion number one will be compulsory and based on the entine |
Fxamination Duration: 3 hours svllabus; it will contmin seven shor pnswer tvpe guestions: Best of the eight
questions i3 o be given by selling two questions from énch of the Tedr units
of the svilabus, A candidate is required w anempt any other Tour questions

CO2, | Recapitulate the fundumental aspects of Exira High Vollage A.C and DC i 12{Understanding)

transmission design nnd analvais

CO3. | Apply the remedial measures against the problems assocised with EHVAC and | L3{Apply)
DC trensmission such as Coronr. AN, RI, Over-voltapes, Ferro-resonance, |
Harmonics in converiers

M, | Perform in-depth analysis of various control techmigues Tor controlling the | L4( A nalysis)
power flow through a de link and multi-terminal operation of HVIK

CO5, | Critically evaluate AC and DC iransmission systemn with respect 10 all aspects | L5i Evaluating)

“Revised Bloom's Taxonomy Action verba/Levels
Course Content

UNIT-1

Introduction: Need of EHV transmission, standard transmission voltage, Power hondling
capacity, Companson of EHV AC & DC wansmission systems and their applications &
limitations, Bundled conductors; Surface voltage gradients in conductor, Distribution of voltage
gradients on sub-conductors, mechanical considerations of transmission lines, modern trends in
EHV AC & DC transmission.

UNIT-1

EHY AC Transmission: Corona, Corona loss formuloe, corona current, Audible noise-
generation and characteristics corona pulses their generation and properties, Radio interference

‘_ el
W o 0




(R]) effects, Over voltage due to switching, Ferro-resonsnce, reduction of switching surges on

EHV system, principle of haif wave transmission,
UNIT- 111

Components of EHV D.C.: Converter cimeuits, Rectifier and inverter valves, Reachive powel
requirements, Harmonics generation, Adverse effects, Classification, Remedial meagures 1
suppress, Filtérs, Ground retum, Converter foults &  protechion harmonics  misoperation

Commutation failure, Multi-terminal 00 lines
LUNIT= 1Y

Control of ERY DP.C: Desired femtures of contrnl, control charncteristics, Consiant carment
control, Constant extinction angle control. lgnition Angle control, Parallel operation of HVAL &

D system, Froblems & advantages

REFERENCES:

I. D Beesmudre, “EHY AC Transmission Ensineering”™, Wiley Enstern Press, 201 1
2. 5 5 Roo, "EHY AC & DC Transmisghon”™, Klanre publishers, 200K

X E.RKimbark, "HYDC Trinsmizsion”, John Wiley and Sons, TNT]

4, JoAmllaga, “HYDC Transmission™, 2% Edition, IEEE Press, Y95

£ K. R Padivar, *"HVDC Transmission, New Ape Intermational”™, 2™ edition, 20132

6 P. Kundur, “Power Svstem Stability, ond Control ™, Tals MeGeaw Hall, T9%4
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{oprse Articulation Matrix:

e/ Ciourse Code: EMVAC and DO Transmission (PEC-EEA12-1 ) Semester; Wi
L] . L P3| PO . M5 . L |r.. BT | POB ™ I~.l. Hucl: POl M '-'_'I PSOY] | PSO2| Bl
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RESTRUCTURED POWER SYSTEM

_General Course Information: S B
[Course Code: PEC FE4I4T TCourse Assessment Methods {Internal: 30; External: 70) Twis |
Course Cridits: 3.0 s, ¢lpss performondce measured through
Mode: Lectuee (1) oo Futoral 41 |||'.-.'.n.|.-I|I_':_'-._' o Tectiire niteen L0 |
Fype: Program Lore arka ) and end semester examiniiion of

[eaching Cohedube LT P
[ Examination Dration: 3 houm

pitiir best coch gl 20 ik
bed (4 marks), nssighments, quiz ol

70 morks
T
mine questions are i be sel by
will he compulsory and baséd
geven shorl answer Type

For the end domesler axaminition.

the examiner. OQuestion number one
an the entire syltabus; it will comtain
questions. [est of the eight quesiicns 1s i be whven by setting two
[ questionk from gach of the Toar units of the '.-:-“-I.I'll'- A capiddnie

anempt any othe fur yuestions selectuig one from

s orepuired i
IR l_‘l,j'.'-h‘l rmarks

cach iof the four units. All questons <

Copurse Dutcomes
[ Sr. MNo. | Course sulcames | RBT Level !
| At the end af the course students will beable ta |

| Li{Remembering) |

| CO1 | Recall the basics of Power system and s design aspects. R
02 | Describe the structure of restructured powar Syster G the s of | L2(Understandingly
| | comy gritional power system design. = - L R — I
Co3 [ Demonstrate the operation, schediling ind ecaikimics of with an L3 Apply)
| | emphusisonrecent risearch i thisdred. 5 s I
o4 | Clompare ils performnnes w it conveptional {hindled ) pawsr LT Amulysis)
R L — . =—s ST
COs | Judae and evaluate the elfiviency o Syt the bases of supply H2 (Evaluating)
| | ofelecrricity with lts economic indices.__ : ; . !
L0 Design can be formulated so thil rr T constmes can be H3 (Creating)
| berelined -
«Revised Bloom's Tavonomy Action vorbs/Level
Course Content
LNT-0
il Posver Liencrathon Laws, Efficizm

Conservation, Hiswory of Elecr

Introduction: Measures for Energy
History ol Electrical Powe {ienersion,

Transmilssion Arrangements. Measwes: for Energy LOsery i,
(he Laws, Challenges and *lsswes W Competition  Market, Compeiation T
[ ransmission Arrangemems, Role of different Aditloriises in Poser Seciors

Cienermnon. Bt

LiNIT-11
Permi-Ahead Murket [TAM) Shon-Term Odpen Access In Inter-staie [ romsmmiEson
Present Practice. Masket Clearing Process {MOP), Linear Bid

§ Metairkel

Power Trading
(Collective Transnction/Pool Transsctinnl.
sarket Determination of MCOP fol Simitle Sided Linear Bic

LRIT-0

Itroduction A AN apd A EPC Loops: reviei ol

modeling of an kolated Generaling System, Midel tor 2 Vessel, Reheat Type Steam Turbine hodel,
Complele Blogk [iagewm Represepiation of LFC of an [solomed Afed [udinn  Posver  10USS
festructuring . Challenges | [omd | requency L onlrm [Visco  Participation haimx (PR, ACE
Paricipation Fagtors,  Transaciion Comtioel  ViekionPool Based 1 rnsachioh Mathemitical

"l1l'rk.!-L'|||I:' o AT il Hiestrecturnge

Load Frequency controll Power Industr Heenrin

[Duaring

['b’,kw— A

v, A AN

I(:{\I‘f' P
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availuble Power Transfer Capability

[letermminat
Flow Approsch. Static ATC Detesmination Lising AL

UMNIT-1Y
Fundmmentdls and Imporance of AlL
Sor Distribution Factors Based on Lat Load

Mporithm for AT

i Wethads opf ATC Determinniion, Power T
I'l e | r'_|.'|.-\.1:L'r t:'h'iT'Jl_'U'ill. il Facior

REFERENCES:
i Deregulation”, John Wiley & Sons Inc.. MNew

2
i

i

,

L. L. Lak “Power Systom Restrucherng i

Work, HED-Editiong 20|

S, K. Gupts, “Restructuring Blecirie Power Svstems™, 1 K International Publishing Rouse
Kankar Bhattacharva, Math H.J Bollen and Juap E. Dualkler, “HOperntion of Restructured
Power Sysiems” LS A Kiuwer Acadamig Publishers. 2001,

sMohammad Shakidehpoar, Hatim Yanmn,
John Wiley & Sons Inc 20

Lorrn Philipsen. H Lee Wilhs, “Understanding Electric Utilities and Deregulation”, Tuylor
& Francis. Mew York, 2nd Ldibion, LI
Mohammad Shahidehpour, Muwaiiag Al AT |
Maree] Dekker, INC . New York, 158 kit 2041
o of Power Sector in India 2003 Indian Core Publishing

Murket Operations in Electric Power Systoms

‘Restrictured Flectrical Power Svslems

LY
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HIGH VOLTAGE ENGINEERING

General Course Information:

. B
Courie Code: PEC-EEA1H-T ! Course Assessment Methods (latermal: 30; External: T0) Two minor 1ese
| ench of 20 marks, class performance meisured through percentage of lecture
|.I1T-'Ihh'-| (4 marks), assipnments, guiz ete (6 marks) and end semekier |

Course Credits: 3.0

Muode: Lectire (1) X 1
cxarminition ol 70 marks:

Fvpe: Program Elective
leaching Schedule L TR 300 For the end semiiter exanination, nne guestions ore b be ser by the
examimer: uestion nimmber one will be compulsory and based on Lhe'entin
Examimsticn Daration: 3 hours syllabus, it will contuin seven short answer type guestions. Rest of the eiph
questions 15 10 be given by setting two questions from each of the four unins
of the syllabus, A condidote fs regquired to aflempl any other four queshions

selecting one from each of the four units. All questions carry equal murks.

Course ontenmes:

| Sr. No,| Course outcomes RBT Level
| At the end of the course students will he able 1o:
Col. ] Describe the Knowledgpe about |1|;._.I'| voltage generation _'L'Hljhmnmheﬁnﬁj
COL | [Miscuss the testing methods of | ligh Y oltage Eguipment L_If“n{ll."r.'itlﬂdillﬁj
CO3. | Find the Prl"t\ln.l'ﬂ pEEur in hu_h voltag e L'r."lh.fl.'lll:nll_ - L3 Apply)
CO4, | Fest vanous apparatus and ther measurement mothod for generating I_..:i[-.-\ nulysis) |

_ high voliages.

C05. | Select the reasons of iWLnﬂ“-.!L_L in rmu-c'f sysiem and profoction I.S{ Evaluating)
methodds against them.
CO6. | Formulate the incidence. network matrices and model of the power | L6(Creating)
_System components.

“Revised Bloom'™s Tuxonomy Action verbs/Levels
Couirse Confent

Break Down Mechanism of Gaseous Materials: Mechanism of Breakdown of gases,
Fownsend's first lonization Co-etficient. Townsend's second lonization Co-efhicient, Townsend's
Breakdown Mechanism, and Streamer Theory of Breakdown in goses, Paschen’s law.

LUNIT-H

Breakdown in Liquid and Solid Dielectrics: Suspended Particle Theory, Cavity Breakdown,
Electri-  convection  Breakdown, Breakdown in solid  Dielectrics, Intrinsic  Breakdown,
Electromechanical Breakdown, Breakdown due o Trecing and Tracking, Thermal Breakdown,
Electrochemical Breakdown

W e




UNIT-11

Generation of High De and Ac Volges: Introduction. Rectifier cireuits. Cockeroft- Walion
voliage multiplier cirouit, electrosintic generator, generation of high ne volages by cascaded

IFAN=IONMEFs, Series resomail cwoun

LNIT-IV
High Voliage Testing & Measurement: Sphere-Gap. Uniform field Spark fap. Rod Gap
Electrostatic Voltmeter. Generating Voltmeter, Impulse Voltape Messurement using Vilape
divider, Measurement of high DC. AC and fmpulse Current. Testing of fine Insulator, Testing of
Cable, Testing of Bushings, Testing of Power Capacitor. Testing of Power Transformers, Testing

of Lireuil Breaker,

REFERENCES:

M5 Noidu & V. Kamaraju, “High Voltage Engineering™, Publication TMH
5 Kamakshaish'V Kamaraju, “HVDC Tronsmission.” MeGeaw Hill

Rakos Das Begamudre, “Extra EHVY AC Transmission™ PHI Publication.

Cul Wadhwa, “High Volige Engineering”. New Age International 1.1,

iy 0 A e

Ravindra Arora & Wollgang Mosch, “High voltage Insulstion Engineering”. New Ape
Imternational Publishers, 2011

6. £ Kuffel, W.5. Zaengl J. Kuffel"High voltage Engineering Fundamenials”, Newnes
Publishers, 20101

WS, Nakdu & Kamaraju, "High volioge Engineering Fundamentals™, TMH, 2008
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Course Articulation Matrix:

i Cowrse/Course Code: High Vollage Engineering{PEC-EE416-T),

Semdasier: vl
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OPTIMIZATION THEORY

Greneral Course Information:

Course Code: PEC-EE418-T
Ciowrse Credits: 3.0

Mode! Lecture (L)

Pype: Program Electve
Tesching Schedule LTP: 200

Exnrmination Doration: 3 hours

Course Assessment Methods (Internal: 30; External: 70) Dwo minor test
cach of 20 marks, class performance measured through percentage of leciure
atiended (4 marks). assipnments, quiz etc. (6 morks) and end semester
exmimination of 70 marks

For the end semester exsmination. ning gquestions are o be sel by the
examiner. Question mumber one will be compulsory and based on the entire |
syllabus; it will contain seven shon answer type questions, Rest of the eight
questions is 10 be given by setting two questions from each of the four units |
of the syllabus. A candidme is required to sttempt any other four questions
selecting one from esch of the four units, All questions carry equal marks

Course outcomes:

Sr. No, | Course ;:.H:I..i.l-:;l.l.-l.lnﬂ

AL the end of the course students will be able 1o

= | RBT Level

prohlems

CO1. | Deseribe the different optimization algorithms and formulate optimization | LI{Remembering)

[ CO2 | Understand the need of optimizaton 1I'b:i:|r._',-' and how it imay be npplied to L2{Understanding)
different applications and areas of engineeting

03 | Apply classical and modemn aptimimtion techniques fo solve engineering "L.'I-m“pl_}']l

problems
| O, | Differentiate between viirkous optimization techniques LAAnalysis) |
| 05, | Select the appropriate optimization technique suitable for a given systemn anl L5{ Evaluating)
| its kel
€06, | Formulute nfsli.m.imtim'l.p;rnl:.ﬂ:n.l; and obtain an optimal solutions L& Crenting)

L ceale

*Hevised Bloom’s Taxonomy Action verba/Levels

Intredoction and Classical

Course Content

LINIT-1

Optimization Technigues: Statement of an Optimization

problem, Design vector, Design constraints, Constrminl  surface, Objective  function,
Objective function surfaces, Classification of Optimization problems, Classical Optimization
lechniques: Single wvariable Optimization and multi  variable Optimization  without
constraints, Necessary and sufficient conditions for minimum/maximum, Multivariable

Uptimization  with  equality

constraints, Solution by method of Lagrange multipliers.

Muhivariable Optimization with inequality constraints, Kuhn — Tocker conditions.

p AN
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LINIT-

Lincar programming: Linear programming problem formulation, Simplex method. Two
phase simplex method, Dual simplex method, Duality in lincar progromming, Sensitivity
analysis and its applications, Integer linear programming, Cutting plane methid. Linew
programming approach o game theory, Dynamic programmung problems.

LNIT- 11

Nonlinear progrumming:  Introduction 1w nonlinear  programming.  Unconstraimed
optimization: formulation of guadratic optimization problem. Newton Raphson method.
Gradiemt  method, Constrained  optimization:  Quadratic  programming.  Separable
programming.

LiNIT- 1V

Dyvnamic programming and Evolutionary algorithms: Dynamic programming multistage
decision processes, Types, Concept of sub-optimuzation and the principle of optimality,
Computational procedure in dynamic programming, Fxamples illustrating the caleulus
method of solution, Examples illustirating the 1abular method of solution, Evolubionary
Algonithms: Genetic algorithms, simulated annealing, fueey optimization.

REFERENCES:

L. 5 S Ran, “Engincering Optimization: Theory and Practice™, Wiley, 6" edition, 2019

2, H. A Taha, “Operations Research: An Introduction™, 10™ Edition, Pearson, 2017

3 H. S Koasana & K, D, Kumar, “Introductory Operations Rescarch”, Springer (Indiai M. Lid
2004

4. V. Chvunl, W, H, Freeman, “Linear programming”, New York, 1985

G. B, Dantzig, M. N. Thapa, “Linear programming”. Spranger, 3 edition, 2003

6. [ P. Bertsekas, “Nonlinear Programming™ Athena Scientific, 2™ edition. 2016,

7. P Gupla and DS Hir, “Operations Reaearch”™, S, Chand, Revised edifion, 2014

8 K. Deb, “Multi-ohjective optimization using evolutionary slgorithms™, Wiley, 2(01

e
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ENERGY MANAGEMENT AND AUDITING

General Course Information:

Course Code. OE-111 Course Assessment Methods {(Internal: 30 External: 70)
Cowrse Credis: 3 Iwin “minod test eoch of 20 ‘morks, elpss  performmes
Mode! Lecture (L) and Tutorinl (T messured through percentage of lecture attended {4 marks)
|-."-|'|'-'- Compilsory nEdigmmenis,  gine el b omincks) and e Ermedte)
Contact Houes; 3 bowurs (L) per ) exnminamion of 70 mark
week
Examination Duration: 03 koo For the end seimester exambnition, ning questions pre o be <o
b the examiner: Dueestion nomber one will be comp
mgd hased on the entoe sylabis, B will coptn seven shor
mswer tvpe questions, Best of the eighl duestivong & o b
grven by sering - two goestions from each of the four woets of
the syHabis. A condidisté 15 required 10 attempt ar nar fowi
guestions selectimg one, from, eich of the Kw inil Al
guicstions carry oqual morks
Course Contentd
LMNIT-1
Energy Scenarvip: Commercinl snd Nen-Commercial Energy, Primars and Secon " nerg

Resources, Conventional and non-conventional energy. Commercial Enerty Production. Final Enery

Loonsumptivn, Enerey Meeds of Growing Econs iy Lone Term Eneres Scensrnn

LIMNIT-H1
I:FII'TE}' ?*'iil-!lilﬁ'.l."lllt‘lﬂ Funclions: Meed for CHCTEY  manageme |'||-.'|!_'_l. mAanaeemenl proern
Chrganizational Structure, Energy Policy, Plam i, Asidit Planping, Eduintiona] Plannmg, Sirited:
Planming, Beportimg

LiNTT-111
Electrical Energy Management: Fleoicity tanifl, Electrical Load Management o o FRATTITIT
Demand Control, Maximum demand controllers, Power Factor & hs importance. Autominti

Factor contrellers

LNTT-1Y

I"I!l'l'ﬁ:'l Andit: Delmition, I'i'.L'I._'__':u audit=-pieed, Tvpes of énerpy audit, Energy Audii orviees P

Lomponents of an E nergy Aadit, Specinlzed Audd Toals, Indosirind Avidits, Commarginl Audits

REFERENCES

L. Wayne C. Turmer, Steve Doty, “Energy Management Hand book”™, The Fairmont Press, 61
Editiog, 2007

1. Amit K. Tyagi, “Handbook on Energy Auwdits and Management”, Taty Encrov Reseurs
Insfitute, 2nd reprint, 2003 - .

3. Bamey L. Capehart. Wivne C, Tomer, William J. Kennedy, “Cinde 10 Energy Management
CRC Press.

. wvoww beesindmonicoan, BEE Referance book:no: /2734
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