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BRANCH

: Electrienl d': Electronics Engineering
SEMESTER : 1 (Common to all Branches)

| SI | Course N, Subjeet ~ Perluds | Total  Credit |
. | Hours
Theury (Lecturg) | (Tutorial) | (Laborsory)
f— e ]
1 TMAL 1101 | Enginecring 3 i 0 4 3 |
Molematios - |
2 [ CHL 1101 | Engineering Chemistry i i o 3 3
13 THUL Lt Commimeative English 2 0 , ] 2 b
4 [ MEL (107 | Enginecring Mechanken 3 THE i 3 3
s TFEL 101 | Bawic Blceneal N 0 3 30|
| Eng.mn:nr:;
. | ORE 1101 | Outeome Rase Edueation | i fi i | i “{.ﬂ.lhﬂilﬁ
: 1
Laboratory |
[T EHP L0 | Engineenng Chemistey 0 ) 2 T T
Lubwirators ,
B [HUP 1101 | Langiage Laboratory @ | 2 2 P
0 | MEP 1101 | Engineering Meshanies | D F) 3 &3
. lahoratory | - |
e | EEF DL | Bame Electrieal T TR 2 -] E
Enginecring Labaritory | | .
| TOTAL: | 15 _ I N | | s
BRANCH  : Electrical & Eleetronies Engineering
SEMESTER : H({Commaon o all Brunches)
St | Course | subjeet Perinds Total | Credits |
N o, l Contact k
o l Hours
L T r
| Theary (Lecture) | (Tuteriall | (Laboratory)
I [MAL | Egineerg 3 T i 3 a3 |
| 1202 | Mathepiaties - 1Y |
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|
I | EE
' 2. | PHL 1201 | Engineering Physics 3 0 0 I 3 3
3. HUL 1202 @ Social Science 2 0 0 2 2
 — |
4. | CSL 1201 | Introduction to 8 0 0 8 3
Computer
Programming
| 5 ECL 1201 | Basic Electronics 3 0 0 3 3
I | Engincering '
|
I
Laboratory |
6. PHP 1201 | Engineering Physics | 0 0 2 2 1.5
Laboratory 4 |
7. | CSP 1201  Introduction to 0 0 3 | 3 1.5
Computer I
Programming
| | Laboratory | | B
8. | MEP 1202 | Engineering 0 0 4 4 2
Drawing _ | T
9. I MEP 1203 I Workshop | 0 0 | 3 I 3 15 M
10 | ECA 1201 | Extracurricular - 3 | - - :
Activity ) .
TOTAL: i = 1 | 12 | . 215
1 J = b — —
BRANCH : Electrical & Electronics Engineering
SEMESTER : 111
I —_j
S1 Course Subject Periods | Total Credits |
No. No. I Contact ‘
4 | Hours .
] T P | I |
Theory (Lecture) | (Tutorial) | (Laboratory| I
T - |
I. | EEL 1307 | Circuit Theory 3 1 0 | 4 4 7
2. | MALI303 | Mathematics-I11 3 0 0 [ 3 | 3 M
(Probability &
| Statistics) |
—
3. | EEL 1308 | Electrical and 3 0 0o 3 3
Electronics |
| Measurements |
4. | MAL 1304 | Numerical Methods 3 0 0 [ 3 3 I
[— ] ]
5. | ECL 1302 | Digital Logic Design 3 0 - 0 | 2 3 M
I
. . |
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Labaratory
6 | BEPISOT |0 wreun Theary 1 i) 2 > |
Lahoratory
7. [ ECP 1M | Dighal Lagie Mesign 1 ii 2 3 i
"y Bihonutoey
%K. | EEP 1308 | Electeical il i) i F] 3
Eleutronics
Measuremeni
| Laberiary
| TOTAL: is i 3 LI
BRANCH @ Eleetricnl & Electronics Eagincering
SEMESTER : IV o
| S Corse Subject Periods Tital | Credits
N, Ni. Contact
Hinirs
Theary Lo L r
| (Lecture) | (Tutorial) | (Laburatory)
| 1 EBL1403 | Efectrical Machings-] 1 I n 4 4
12 | EEL140s | Signals and Systens 1 0 (0 3 3
I | EELIA0T | Electromigmtic Field 3 0 0 3 A
Theary
r-i ECL40] | Analog Cireuity 3 o 3 3
CF | ECLIE02 | Adalog i 1] ] 3
| ['t;l'lil.l.lml_iﬂl'l'l‘-"m
Laburafory
o | BEPTANS | Gloctrome Sysiem 0 0 2 2 |
Diesign
'|*r. ECPI40E | Analog Circuits b fi 3 2 [
Labormtury
K| e | Ardiog o [l 3 2 [
Cemmauncation
Latbgmatory
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BRANCH
SEMESTER :V

: Electrical & Electronics Engineering

"SI | CourseNo. | _Subject I Periods Total Credits
No. Contact
Hours
e 0 T P
Theory (Lecture) | (Tutorial) = (Laboratiiry)
i
I |EELI505S | Electrical 3 o | 0 | 3 3
Machines-II | I
2. | EEL1506 Power Systems-I 3 0 0 | 3 3
I
3. | EEL1507 Control Systems-I 3 0 0 3 3
|4, [ECLI1501 Digital Signal 3 0 0 3 3 B
I Processing
5. ' JECL1502 | Microprocessors & 3 0 0 3 3
Microcontrollers
6. | EEL/ Elective-I 3 0 0 3 3
ECL/CSL 1508 | '
I - | S S—
i
Laboratory I
| |
7 EEPI1505 Electrical Machines 0 0 21 2 | |
Laboratory
3. EEP1506 Electrical Machine 0 0 2 2 1
Design I
9. ECP1502 | Microcontroller 0 0 2 2 1
Laboratory
10 | ECP1501 Digital Signal 0 0 2 2 1
Processing !
TOTAL: 18 0 8 1 22
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BRANCH
SEMESTER

: Electrical & Electronics Engineering
: VI

SI | Course No. ) §|l)ject Periods Total " Credits
Mo. Contact
e Hours —
| L ili P
Theory (Lecture) | (Tutorial) | (Laboratory)
| I
1. EELI 605 | Power System-II 3 0 0 3 3|
|
2 EEL1606 | Control Systems-11 | 3 0 . i 3 E
' |
B) EEL1607 | Power Electronics 5 0 0 B 3
& Drives
4. | ECLI1601 Digital 3 0 0 | 3 |3
Communication
I
5. | ECL Elective-II 3 0 0 - 3 3
EEL 1608 |
Laboratory !
(5 EEP1605 Power system 0 0 2 2 |
Laboratory
7 EEP1606 Control Systems 0 0 2 2 |
Laboratory
S. EEP1607 Power Electronics 0 0 2 | 2 |
& Drives
Laboratory
9. | ECP1601 | Digital signal 0 0 2 3 [
processing
laboratory [
10. | EET1604 | Industrial Training 0 0 B I 2 !
Viva [
TOTAL: 15 0 10 20
= o - . & Lt &
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BRANCH : Electrical & Electronics Engineering l
SEMESTER : VII
SI | Course Subject i ~ Periods | Total | Cr_ed-i_t;_|
No. No. I Contact
| . - | = = | Hours =
L T ' P
Theory (Lecture) | (Tutorial) (Laboratlw'y) I | I
|
1. [ HULI701 _HLTm?ﬂtics/K/Ianagcrial i B 0 0 | g I 3 |
| Economics ’ | |
i e — — ] - — B 3 -
2 EEL1701 | Instrumentation i 3 0 0 3 [ 3
T __||£1_1ginccring S i | | | W
i 3. [iEBE/ Elective- 111 3 0 0 [ 2! 3
| ECL 1705 .
4. | EEL/ Elective-1V il 3 3 0 | 0 == . 3
| ECL 1706 I |
|
I
Laboratory | |
| ———— || [
5. | ECP1701 | Digital Communication 0 0 | 2 i ? 1
Laboratory ! |
k 1 L I | |
6. EED1704 | Project Phase-1 0 0 8 8 4
| | [
|7 | EEG1705 | Grand Viva 0 0 2 2 [
. — |
| TOTAL : 12 [ 0 12 | I 18 1
BRANCH : Electrical & Electronics Engineering
SEMESTER : VIII
; Sl | Course Subject I - Periods R Total Credits
No. No. Contact :
| Hours
Theory L it il P
_ (Lecture) (Tutorial) (Laboratoq)J |
I. | CHL1802 | Environmental 2| 0 ‘ 0 l 2 2(Audit)
Science and I I
| | Engineering |
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2 | EEL “Elective-y 3 il 0 3 [
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EEL1101: BASIC ELECTRICAL ENGINEERING Slr-fed

Course Qutcomie:

o Describe KCL, KVL equation, nodal, mesh analysis, voltage meth
different network thenrems for solving of different problems.

o Analyie AC circuits and Magnetic cinculrs.

o Describe three Phose balanced Supply & Power Measurement.

e |ntrodude different types ol machine snd some measuring inser

andl explaining

[FFeEs.

1. Introduction: Introduction to electrical equipments, circuit gomponents, Electrical
Elements and their classification, KCL, KVL equation, nodal, mesh afjalysis, voltnge method,
L clreudts steady state analysis with independent and depend@nt sources; Series and
parallel circults, star delta conversion. Superposition theorenll Thevenin's theorem,
Norton's theorem, Maximum Power Transfer Theorsm.

' LECTURES:10

2. AL circuits: Common signals and thelr waveform, RMS and Avers
peak factor of sinusoldal wave, Impedance of series and parallel ¢
Power, Power factor, Power Triangle, coupled circults, Re
LECTURES:? '

3. Magnetic circoits: Introduction, Serles & Parallel magnetic cireui
non-linepr magnetic cireuits, Energy storage, AL, excitatinn, Edd
fosses,

valie, form factor and
uits, Phasor diagram,
mance and  Q-factor

Analysis of Linear and
arrent and hysteresis
LECTURES:§

4. Three Phase Balanced Supply & Power Measurement: Star
measurement

5. Introduction of Electrical Machines: Transformer, DC machin
LECTURES:?

6. Introduction of Electrical Measurement: M| & !:‘-'Ii.’,‘. types meter, E
LECTURES:R

Ita connection, Fn--.'u!"
LECTURES:2
. Indaetion Machinee

sy meter, Wattmaeter,

[ ]

Text Book:
L. R.J. Smith and R.C. Dorf: Circults, Devices and Systems; John Wiley

2.V, Del Taro: Electrical Hr!.giimenﬂg Fandamentals; PHI, 1994,
3. Van Valkenburg Network Amalysis, Prentiee Hall, Indiq

Sons; 199

Reference Hooks :
1. Fundamentals of Electrical Engg. By Leonard 8. Bobrow, Oxford
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2. Fundamentals of Electrital Engintering by R, Prasad; PHI Publication
3. |- Nagrath and 0. P. Kotharl, "Electric Machines', Tatn McGraw Hill, 1985,

EEP110LBASIC ELECTRICAL ENGINEERING LAB 0-0-2-1

Course Outcoes:
»  Reallzation of KGL, KVL squations, and different network thoorems:
s Determination of ditferent paramictersand phasor diagram of AC ciremits.
= Energy Measurement usingenergymeter,.
e Study of characteristics of Fluerescent famp connection and carbon tungsten limp

List of Experiments

1. Study of Network Theorems [KCL & KVL, Thevenin's, Narton's, Maximum Power transfor
Theorem],

2, Famlitarization of Voltmeter, Ammeter & Wattmeter

4. Study of RL & BLE clrenit.

4. Study of callbration of Enerygy Moter,

5. Study of characteristic Fluorescent lamp connection.
. Study of characteristic of carbon tingsten lamp

7. Study of RL, RC and RLC series-and paralle! circuic

Text Book:
LR Smith and R Dorf: Ciromts, Devices and Systems; John Wilev & Sons, 1992,
2. V. Del Toro: Electricat Engineering Fundamentals: PHI 1994,

qed s EMESTER
EEL 1307: CIRCUIT THEQRY 3-1-0-4

Course Oulcome:

¢ Describe different types of circoits and: networks and explaining diffevent
etwork theorems for solving of different problems by applying the
Enowledge of mathematics, science and enginevring
Transient analysis and resonance for virfous circults.
Analyze electrical circuits by otilizing Laplace Transform and Fourler
Transform.

e Analyze the two port networks for calculating different circuit parameters,

e [hesign the varfous types of filter clreaite

1. Network Theorems: Nodal and Mesh analytis, Superposition theorem, maximum
power transfer theorem, Reciprocity theorgm, Millman's theorem, substitution theorem,
compensation  theorem, Tellegen's theorem, all theorems using examples of AC
networks LECTURES:®
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2. Transient Analysis and Resonance: [ntroduction of transi
conditions and analysis of RL, RC and RLC circuits; series resond
and vomparison ol serles and parallel resonant cireults

t phiefomena, Initial
e, patallel résonance

LECTURES: 4
povention, Admittance
we parameter, Seried
Hyhrid parameters,
gricept of driving point
lmage Impedance.

LECTURES:?

3. Two Port Network: One port and two port networl, Sign
Parameter, Parvallel conpection of two m\»rt_nuh-mrh lmped

4. Graph Theory : Graph of a network, Troes, Co-trees, Loops, I
mr-'h‘l:. Tlos matrlx :.tl'ltl laop LurrEnLE. Hllml!l.'r aof pus:i‘:hh.' e

LECTURES:4

5. Application of Laplace Transform: Briel review of Laplace trabfiorm technique, nitial
and final value Theorem; Solution of circuit transient using Laglace transform. Use of
Laplage's transform in electrical cirouit andlysis, LECTURES:S

6. Fourier Analysis: Trigonometric Fourter Series, Bvaluation @1 Fourier ‘.-.D-ﬂ_-[.tﬁ'.‘iﬂrltﬁ.'_
Wavetorm Symmetry, Exponentinl form, Fourier fransform gechniques applied in
networks, LECTURES: 4

7. Filter Clrcuits: Classification of filters, #quation of an ideal filted, Theory of pie sectiony
Constant K-type filters, low pass fifters, design of low pass filte : high pass filters; band.
pass filterd, band rejection filters and all pass filters. M derivgd filters, theory of M-
derived filters, M-derives low pass and high pass filters. Appro Anation theury of filters:
[ Butter worth and Chebyshey], LECTURES: 4

Readings:

Prescribed Text Books

1. Hayt &amp; Kemmerly, Engineering Cirauit Analysts, Mc G
2, Roy Choudhury, Network amd Systems, New Age, Second editif
3. Abhijic Chakrabarti, Clrouit Theory Analysis and Synthesis, D
2008..

iill, 9 th Edition, 20149,
20113,
npat Ral &amp; Co,

Additlonal Readings
L. Rafeswaran, Electric circult Theory, Pearson publications 200
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2, Wadhwa, Network analysis and synthesis, New Age Publication, 2007
A, Sani and Gupta, A Course in Electrical Cireuit Analysis, Dhanpat Ral & Sons. 2016
A.Van Valkenburg, Network Analysis & Synthesis, PHI publications, 2019

ELL1308 ELECTRICAL AND ELECTRONIC MEASUREMENTS 3-0-0-3

Course t;l_ut:-umu:

e  Develop an understan ding of construction and working of different measuring
Instruments,

o Pevelop an understanding of different type of interferences, its caises and
methods for s reduction,

* Dovelop an understanding of construction and working of different AC and DC
bridges and itsapplicatinn,

*  Develop an ability to uee measuring instruments and AC and DC bridges far
measurement.

o Develop an understanding of construction and working of Cathode ray
eselllescope and signal analyzer.,

® llevelop an understanding of construction and working of non-slectrical
quantities,

1. Introduction: Introduction of signals, measurement and imstruments; static and dynamic
characteristics of instruments; diferent types of instrumenes: operating forces regiired lor
working of indicating insvruments; different types of damping and control systems:
canstruetion and working principles of PMMC, M1, induction type and electrodynamometir
type instruments, Galvanometer: dynamics; sensitivity, D'Arsonval galvanometer, Vibrition
Galvanometer, Potentiometers. and  their applications  advantages  and disadvantages.
LECTURES: 8

Z. Bridges For Measinements: Measurement of medium resistance using Wheatstone bridge,
Measurement ol low resistance using Kelvin Double bridge, measurvment of lnsulotion
resistinee by loss of charge method; Maxwell's Inductance bridge, Maxwell's inductance-
capacitance  bridge, Owedn’s bridge, Schering bridge, Anderson’s bridge, Hay's Bridge,
Campbell's Mutual Inductance Bridge. LECTURES:7

3. Measurement of Power, Power Factor and Energy. Measurement of power and enorgy,
use of current transformer and potential transformer, eloctrodynamometer type of wattmeter,
induction type energy meter, indicating rype frequency meter, electrodynomometer type pof.
meter. LECTURES:A

4. Electronic Instruments: Introduction. electronic voltmeters-advantages, types. differential
amplifier; DC voltmeter. Electronic veltmeters using rectifiers. Electronic multimeters,
electronic chimmeter. Constderation in selecting an analeg voltmeter; differential voltmeter AC
voltage measurement, AC and DE curpent measurement using eléctronic instrument
LECTURES:G
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3. Cathode Ray Oscilloscope and Signal Analyzer: Advantages & l sadvantages of digital
Instruments over analog (nstruments; digital multimeter and  deffeription and field of
application, CHRO—block diagram representation and operation, ap@lications; use of dual
trace oscillogcope; function generator—warking principle with blol diagram; frequency

counter-working principle with block disgram, LECTURES!G

6. Measurement of Non-electrical Quantities: Concept of measurem
input  element,  active;, passive  transducers—différences,  study

it using transducers as
f transducers: RTD,

Thermistor, thermocouple. Strain gauge. LECTURES &
Prescribed Text Books
L AR Sawhney, A course in Electrical and Electronic Measarments and
Instrumentation, Dhanpat Ral Publications 2015,
2 EW. Golding, And F.CWiddis A Text Book of I:.‘Im‘tﬂ;‘n! Measurement ghd Measuring

Instruments, Wheesler Publications, 1968,

3. D, Cooper and AD. Heifrick, Modern electronic instruméentation and i
technigues; PHI, 2015,

Additional Readings

L R A Witte, Electronic Test Instruments, Pearson Education, 2002,

2, B E. Jones, Instrumentition, Measurement and Feedbacke Tata MeGrag

2R P Arveny and T. (. Wehster, Sensars and Signal Conditioning Wiley!
2000. '

4. C F, Coomby, Electronie Instruments Handbook MeGraw-Hill. 2000.

= Hill, 2006,
nterselence,

CECL 1302 Digial Logic Desizn

As per the syllabus prescribed by Department of Electronics and Comminication Engineering

MAL 1303  Mathemtics 111
(Probalility & Stithtles)

A% per the syllabus prescribed by Department of Mathematics

MAL 1304 Numerical Methods

i

As per the syllabus preseribied by Department of Mathematics
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EEP 1307, CIRCUIT THEORY LABORATORY 0-0-2-1

Course Qutcone:

*  Verily various Laws and Theorems and determing two port network paramaters,
®  [Determineg the resonant Frequency, quality factor & bandwidth of the RLC circuls

* Analyze DC and AC circuits using. MATLAB compare these results to those
experimentally measured.

L Transient résponse in R-L and R-C Network; Simuliation Mhardware

L Tramsient respanse in R-L-€ Series & Parallel circuits Network: Simulation/hardware.

4 Determination of Impedance {Z) and Admittance[Y) parameters of two port network

+ Frequency response of LP and HP filters

5, Frequency response of BP and BR filters

6. fieneration of Perjodic, Exponential, Sinusoidal, Damped sinusoidal, Step, Impulse, Ramp
signals using MATLAR in both discrete and analog form.,

7, Evaluation of convolution integral, Discrete Fourier transform for periodic & nons-perlodie
signals and stmulation of difference equations using MATLAR.

H. Representation of poles and reros in z-plane, determination ol partial fraction expansion in
-tomain and cascade connection of sevond order system using MATLAB.

9. Determination of Laplace ransform and inverse Laplace transformation uging MATLAB,

10 Spectrum anal ysis of different signals

Text/References:

L Hayt & Kemmerly, Engineering Circult Analyais. Me Graw Hill.
2. Roy Choudhury, Network and Syvstems, New Age

EER1308: ELECTRICAL AND ELECTRONIC MEASUREMENTS LAR 0-0-2-1
Course outcomes:

o  Derermine the resistance, Inductance using AC and OC bridges.
o Energy measurement using single phase energy meter.

s Understand the Power messuromient for single ond three phase using ammeter
voltmetor method and wattmeter method,

*  Understand the measurement of different AC quantity using AC bridges.

® Understand the use of CRO and different digital meters.
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List of Experiments;

Measurement of medium resistance using portable Wheatstone
Measurement of inductance using hay's bridge,

Measuritient of Inductance using Masoaall Inductance Bridge.
Measuriment of low resistance using Kelvin double hridge.
Study and calibration ol singie phase enorgy

Using lissajous fgures to measure phase and freguency.
Measurement of power using ammaoter voltmoter.

Study of the range extension of an ammeter,

Measurement of capacitunce using Schering Bridge.

10. Measurements of three phase power uslng two wattmeter meth
11, Calibration ol veltmeter using potentiometer

12, Measurement power factor, frequency by using electronic meth
13, Study of Digital Multimeter, LC R meter, D50,

Em oW

Text/References:
1. AKSawhney, A course In Electrical and Electronic Measurments and
Instrumentation, Dhanpat Ral Publications 2012,

2 EW. Goliding, And F.CWhddis A Text Book of Electrical Measurement fnd Measuring
Instruments, Wheeeler Publicatlons, 1968,

|
nieation Englneering J

ECP 1302 Digital Lugie Design Luhoratary

| Ae per the syllabus preseribed by Department of Electionics and Com

4™ SEMESTER

EEL1405 ELECTRICAL MACHINES-] 3-1-04

Course Oulcome:
s Apguire Enowledge abour the fundamental principl
electromagnetic mathine.

s Acquilre knowledge about the constructional detialls and pri
machines,

and clasxification ol

dAple of operation of DE

Acijitlre knwwliedge abiout the working of HC machines as geneffitors and motars.
Acguire knowledge ubot texting and spplications of e machigjes.

o Acguire knowledge about the constructional details, principldof operstion, testing and.
applications of transformers. ' '

- R — - . o FIAL e

P, B s s [ U L [ ETT Rin K e S & Klajumador L= TR 1 KT Wi A& T

u"l"- ‘1'1}"’
u il & [yt Sl A0 T




= Acquire knowledge about the constructional dewaily and principle of operation of three
phasie Induction motors

* Acquire knowlédge about the starting and speed control of induction motors.

* Aoguire knpwledpe ahout testing and applications of Induction motors,

1. Electromagnetism: Electromagnetiem, effect of magnetic field on current carrying
conductor, magnetic circult, magnetising curve, charactéeristics  of magnetic  maturial,
electromagnetic induction, éxcitiation to magnetic clrenlt, hysteresis and eddy current losies,
eneriy stored in magnetic ctrcuit, mmf, matual mductance and wransformer,

LECTURES:6

2. Transformer: Eml equation, relation between voltagl per turn and KVA output, phasar
diagram based on approx. and exact equivalent circult, per unit equivalent resistanco
reactance, open clreult and short circuit tests, back (o back test, regulation, losses and
efficiency, max, efficiency, all day efficiency, wall cooling; bwo winding and three winding
transformers, mite transformer, phase transformation and connections, parallel aperation,
LECTURES:Y

3. DC Generators: Classification on methods of excitation, armatire reaction, Interpoles and
camnipensating winding, commutation, load characterigstics of DC generatirs, regulation, parillel
pperation. LECTURES:&

4. DC Motors: Torgue egumtion, characteristic curves of shunt, sorles and compound mators,
starting starter and grading ol starting resistance, speed control - armature voltage control
and feld control methods: Ward Leonard method, choice of motors for different duties, loises
and efficiency. testings Swinburn's test, back to back test, retardation test amd braks sy
LECTURES:6

5. Polyphase Induction Motor: Operation of polyphise induction motors, offect of slots on
performance of the motor, equivalent circuit and phasor diagram, locus diagrams, torgue sod
power, speed - torgque curve - effect of rotor resistance, deep barand double cage rotors,
performance caleulation from crcle diagram, methods af speed control, twsting, losses and
efficioncy, slip péwer recovery schomes application, Induction generators and Induction
regulator, LECTURES:S

Readings:

Teut Books:

1. Electric Machinery Fupdamental, Stephonc L Chapman; 5th edition, 2013.
r Electric Machinary, P.5 Bhimbra, Khamna Publishers, 3th, 2011

i Elirctric Miachines, 3. P, korhar|, | L Nﬁ-ﬂ'ﬂlh, McGrawhill, 2017,

Reference books:
Electrical Machines, 5 H. Bhattacharya, MeGrawHi|l 41h, 2014
2 Electrical Machineny, 5.K. Sen, Khannz Pubifishers, 5th, 2015
N R T Wy - = ot 1,\}1
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EEL1406; SIGNALS AND SYSTEMS .

Course OQutcome:
o Shudy the concepts of continuois tme and discrate time §
» Analyse systoms (n complex frequency domain
# Understand sampling theorem and Its implications.

3-0-0-3

L. Introduction to Signals and Systems
Signals: and systems as seen in everyday life, ond inl| various branches of
engineering and science, Signal properties; periodicity, [pbsolute integrability,
determinism and stochastic charicter. Some speclal signake of Importance: the.
umit step, the unit impulse, the sinusold, the complex explbnential, some specal
time-limited signals; continuous and discrete time signals, contiguous and  discrote

amplitude signals. System propecties; nearity: additivity and - homogapeity, shiftinvariance,
causality, stabillty, realzability. Examjples, LECTURES: B
2. Behaviour of continuous and discrete-time LTI systems '
Impiulse responie and step response, convalution, Iripul:-nulput behavighr witha  perdodie
convergent inputs, ciscade interconnections, Characterization of | usalley and stabillty of
LTI systems, System representition through differential equatiofls  and  difference
equations, State-space Representation of systems. State-Space malysis,  Multi-input
multi-output representation. State Trahsition  Matrix and its Role. P#riodic inputs to an LTI
-system, the notion of a frequency  response and s relation to the imp sc MESpOnge.
‘ LECTURES: 100
Laleulation ol

§id their effect In the
duality, The Discretes
(DFT). Parseval's
nd  systems, system

domain  analysls
form for discrete time:
ms and sequences, 2+

3. Fourier, Laplace and 2- Transforms
Fourier series represontation of perfodic signals, Wavelorm Symmetri
Fourier Coeflicients, Fourier Transtorm,  convalution/multiplication
freguency domaln, magnitude and phase response, Fourier domad
Time Fourier Transform (OTFT) and the Diserete Fourfer Transiy
Theorem. Review of the Laplace Transform for continuous time signals |
functions, poles and zeros of system functions and signals,  Laplace
soliition to differential equations and system  behaviour, The z-Traz
signals and systems, system lunctions, poles and zerog of sys '

domaln analysis, LECTURES: 10
4. Sampling and Reconstruction
The Sampling Theorent and it< implications. Spectra of sampled signals Reconstrootion:

Ideal interpolator, zero-order hold, first-order hold, Aliasing and i effects. Relation
between continuous and discrete time systoms. Introduction  to the affplications of signal and,
system theory:s modutation for communication,  filtering, feedback conffrol systems,

LECTURES:®
Text hoalks:
L AV Oppenhelm, Signals & Svstems, Pearson Education, 2nd edition, 2§15,
2.4 Anand Kumar, Signals and Systems, PHI, 3rd editlon, 2013,
.M Roherts, Fundamentals of Signals and Systems, MeGraw Hill, 2nd effition, 2017,

Heference books:
1. H P Heu, Slgnal and Systems, MeGraw Hill, 2033,
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4] i Proakis, Digital Signal Processing, Pearson Education, 4th editien, 2014,
3. Oppenheim, Disérete-Time Signal Processing, Pearson Education, 3rd edition, 2014,
B. P Lathi, “Lineat Systems and Signals”, (xford University Press, 20009,

EEL1407: ELECTROMAGNETIC FIELD THEORY 3-0-0-3

Course Dutcome:

* Finding DEL operator, Gradient ol 4 scplar, Diverponce of u vector using
Divergence theorem, Corl of & voctor using Strokes theorem, Laplielan of o
scalar. and classify voctor fields.

& Solve problems in Cartesiap coordinates, Circular eylindrical coordinatis,
Spherical coordinates transform vestors from one coordinate system to
other.

e lse Goulomb’s law, Gauss’s low, Polsson's and Laplace’s squatitn ti find
lield intensity, Electric potentinl and Potential prodient, deduce the
Relatlon between Eand V.

* Use Biot- Savart law, Ampere's circait faw o find Magnetic Oux denisity,
Magnetic static and Vectar poteditial, Forcos due to magnetic field,
Magnetic torque and moments, Magnetisation i material, Magnete
boundary condition, Inductor and Inductances, Magnetle ensrey anid Foree
on magnekic material

o llise Farnday's law and Maxwell's cquations: to solve problems refated to
Transformer and motional eml, lrla-p1n-.~|-mﬂm current, Time varylng
Putentlal, Time hormonic felds ond deduce Wave egquation  and
Transmisston line euuation, Wave propagntion in lossy dielectiic, Pland
waves |n loss lessdiclectric, free space, good conductor, Skin effect, Power
& Poymiing vector, Reflecthon ol 2 plane wave at normal Incldeonce,
reflection ol o plane wave at ohllgue noldence, polarisation.

1. Introduction to Vector Calealus: DEL operator, Gradient of o scalar, Divergence ol a vector
& Divergence thearem, Curl of & vector & Strokes theorem, Laplacian of a scalar, Classification
of vector fields: LECTURES:4

2. Co-prdinate E;j'ﬂh'.ms; CIII‘TEEI{I_.'-_II eoyridinates, Ciroular eylindrical coordinates, Spherical
coardinates & their transformation. Differential length, area and volume in different coordinate
systems. Solution of problems. LECTURES:3

3. Electrostatic Field: Coulomb's law, field intensity, Gauss's law, Electric potential and
Patential gradient, Relation botween E and V, an Electric dipole and Bux lines, Envegy density
(n electrostatic feld, Boundary conditions: Diglectic-diclectric, Conductor ~dielectric,
Conductor-free space, Posson's and Laplace's equavion, General procedure for solving
Polsson’s and Laplace’s eyuatlon. LECTURES:8
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agnetic Nlux density,
| ‘Mpgnetic torgue and
fuctor and Inductances,

LECTURES:®

4. Magneto Static Field: Biot- Savart law, Ampere's circult law,
Magnetic static and Vector potential, Forces due to magnetic field
moments, Magnetisation in material, Magnetic boundary condition, In
Magnetic energy, Foree on magnetic material

5. Electromagnetic Fields: Faraday's law, Transformer and mot 1 al eml, Displacement
| currenl,  Maxwell's  equations, Time varying Potentlal, Tifle harmonic  fields,

LECTURES: 4

6. Electromagnetic Wave Propagation: Wave squation, Wave pro
Plane waves In loss less diglectrie, Plane wave in free space, Plane v
Skin effect, Skin depth, Power & Poynting vector, Reflection of a plane
wave at normal incidence, reflection of a plane wave at obligue fheldence, Polarisation,
Transmission |ine equation & solutions, Physical significance of [folutions, Propagation
constants, Characterlstls impedance, Wavelength, Velovity of propagatidn.

i tion in Jossy dielectric,
ve in good conductar,

LECTURES:S
Readings:
Prescribed Text Books
L M. N. G Sadiku, Elements of Electromagnetics; Oxfond University Bress, 2012,

2. 1L K Cheng Figld and Wave Electromagnetios, Pearsan, 2013

Additional Readings
L. R K. Shevgaonkar, Electromagnetic Waves: McGraw HIlL 2017,
2. R F. Huarrington, Time-Harmonie Electromagnetic Fields, Wiley-IE
A, N lda, Enginesring Electromagnetics, Springer, 2015,

——

| ECL 1401 Anulog Clreults

P —

;..EI:L-H'U'E Amnalag Communication

| P.s per the syllabus preseribed by Department of Electronies and Comm

Course Dutoom s

« Understand the practical issues refated to practical impleentation of
applications using electronic circuits:
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» Choose appropriate componegnts; software and hardware platforms.

=  Design a Printed Ciccult Board, get it mode and populate /solder it with
coinpaients

= Waork as a team with other students to implement an application.

List of Experiments

| Design the buck-boost converter for the given input voltage varjation, fond current and
putput voltuge. Plut the regulation characteristics

2. Pesign the fly back converter bsing ferrite core transtarmer for the glvern input voltage
variation load current and output voltage, Plol the regulation characteristics.

3. Design a phase controlled veltuge regulinmr uning full wave rectifier and SCH, vary the
conduction angle and plot the output voltage.

4. Design o sequential tmer to switch on & ofl at least 3 relaves in o particalar sequence
using timer 1C.

. Iesign AM signal using multiplier 1C for the glven carvier frequency and modulation
index and demodulate the AM signal using envelope detector,

f. Design FM signal using VOO 1€ NES66 for the glven carrier frequency anid demadulate
the same using PLL NE 565,

£ PCR layout design using CAD, Drawing the schematic of simple eléctronic elreult and
design of PCB layout using CAD.

E. Deéxlgn a DSP hased swstem for simple applications like echo generation, etc. using TMS
A20 DSP kit,

Text/Reference Books

LoACS Sealrd and K C. Smith, "Microelectronit cirguits”, Oxford University Press, 2007
2. P. Horowitz and W, Hill, *The-Art of Electronics”, Cambridge University Press, 1997,
3. HW.0tt, “Nolse Reduction Technigques |n Electronic Systems”, Wiley, 19849,

4, W.C. Bosshart, ‘Printed Circuit Boards: Design and Technology®, Tata McGraw Hill,
1983,

&, L. Ginsberg “Printed Circoit Design”, McGraw Hill, 1991,

CECP 1401 Anmlog {.1rml:';i_'1-.nhﬂrntnr}' |

|
As per the syllabus preseribed by Departinent of Electronles and Communication Engineering |

ECP 1402 Analog Communication Laboritory

As per the sylabus prescribed by Department of Electronics and Communication Engineering
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51U Semester
EEL1305:ELECTRICAL MACHINES-1I 3:0-0-3
Course Ouicome:

®  Acguire knowledge about the ponstructional details and prigeiple of operation uf.
alternators [

s  Acquire knowledge about the working of synchronous machipes as generators andd
motors.

Acquire knuwledge abuout testing and applications of synchronou
Acquire knowledge about the constructional details and prin
phase induction motors.

o Acquire knowledge about the starting and speed control of Induct
Acquire knowledge about testing and applications of induction mdy
Acquire knowledge about the constructlonal detalls and prine
phatse linear Induction molors,

*  Acguire knowledese about the constructional detalls and principle of nj_:r_ﬁmﬂtln single
phase stepper molors,

nachines.
le of operation single

n motars,
TS
le of operation single,

tation systems, copling,
intion, shot chrcut mth,
nator, patallel aperntion,

1. Synchronous Generutor (5G): Principle of up:rmmn. consiruction, ex
el equation, fux amd monl dingrum, synchronous impedance, volinge reg)
extorniil charwowristios, power angle charscteristics of evlindnuoal motor altg
synchronous generator conmected with infinite bus; sabient pole generptorfd two reaction theory amd
phaser dimgsums, ditermination of Xaund Xq: power angle charcteristied | of salient pole machine,
synchroniemg power and synchronizing torgue, hunting and damper windiffe, Losses and efficiency.

' LECTURES: 13

L Synchronous Maters: Principle of operation, equivalent earcuit and pha
power and torque devieloped i a evlindrical rot’ ani salient pole rotor sy
change of load and excitation, Vecurves, hunting and it minmtion. applical
LECTURES S |
I, Single Phase Commutmtor Motors: Series, repulsion and universd] motors — construetion,
principhe of operution, commutation, starting methods: speed control: powler factor and methods of
COMpPEnEEt on LECTURES:®,

o disgram, sturting,
srtnous motor, effedt in

4. Single Phase Induction Motors: Constructidin. Gnalvsis of sterting ary
starting methods.

running chiraclenistics;
LECTURES:

&, Linear Induction Motors: Introduction, opessting principles and applici§ion areas,

LECTURES:}
&, Stepper Motor: Construchon, lorque-stepping mic charactenstics, apphetion areams.
LECTURES:2
Headings:
= ""-.'—- * o L L] : = & - | - L=
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Prescribed Text Books

.8 II'.:htu;|rna_1_11 Electric Machinery Funda mentals, 4/e. Mctiraw-Hill, 2003.
2. R K Rajput. Electrical Machines, 3/e, Laxmi Publications [(F) L, 2003,
30 chakrabarti and 5. Debnath, Electrical Machines, Melraw-Hill Education, 2015

Additional Readings

L5.K, Seny Electrical Machinery, Khanno Publishers, 2002
2. PS5, Himbhra, Generalized Theory of Elecirical Machings, Khanma Publishers,
2002

3. D.P. Kotharl, L. |, Nagrath, Electrical Machines, TMH, 2004

4. A5, Leinsdor], Theory of AC Machines, MH, 20011

EEL1506 ; POWER SYSTEMS-] 3-0-0-3

Course Outcopme:

* Know the different sources of power generation and its methodologles.
» Understand the economic aspectsand twrilf of electricil enerpy and power,

* Coleulations and analysis ol line parameteérs of transmizsion lines.

» Understand and vealize per unit representation of power system,

» Explain different terminologies and mechanical designing of power system
netwark components,

» Explain insulation and types of undergrodnd enblis.

1. Introduction of Generation: Fundamentals of thermal, hydro, noclear and captive powor

peneration, non-conventional sources of energy, distributed generations,
LEOTURES:3

Z, Economics of Power Systems: Definitions of lond, connected load, demand, peak load,
demand Intervals, demand factor, average load, load factor, diversity factors, utilization factor,
capacity factor, load curves, base load, and peal load; calculations based on the above factors;
economics nf power factor iImprovement: taciifs: structires, calculation an tariff and economics

of power fictor Improvement. LECTURES:3

3. Line Constants: Intrpduction to overhead line [OHL) constants; Inductanee: Inductince of
solid eplindrical conductor, composite conductars, two conductor single phase line, thiee phiase
single circwit and double circuit lines with symmetrical and unsymmetrical spacing, transposed
and untransposed line, skin and proximity effects Capocithnee! potential difference between

two points due
to charge, apacitance of twa wire line, three phase symmetrical and unsymmetrical line,
charging current, effect of earth on capacitance of transmission line, LECTURES:H

N p = oy aal A g 1:}: |
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4. Steady State Performance of Transmission Hnes: Classificatio of tmansmission lines;
performance of short and medium transmission lines, nominal T asll nominal o methods,
performance of long transmission lines, economic choice of conductorize, Kelvin's law, Basie
voncepts of EHV AC and DC transmission systems, LECTURES:6

5. Per-Unit Representation of Power SystomsThe one line di
reactance dingrams, per unit quantities; changing the base of per unit
e unil system.

ram, Impedance and
antities, advantages of
LECTURES:4

6. Mechanical Design of Overhead Line: Transmission (owers
companents in tranamission towers and lines, calcolation of sy,
stringing chart, sag template.

there dassifications,
2 and wind loading
LECTURES: 4

bution of suspension
na: cisruptive critical
loss; advantages and

LECTURES:S

7. Over Head Line Insulators: Types of Insulntors. voltage dist
ineulators, string efficiency, methods of improving string efficiency, co
and viswal critical voltages, factors effecting corona, corona powe
disndvantiges of corong, radio Interference,

8, Underground Cables: Insulator materials; construction of single co
classification of cables and their construction; laying of cables; jointing
stress and capacitance of single core and three core gables: most econo
grading of cables; types of griding: breakdbwn voltages and mechanisn
charpcteristics. of cables; comparison’ of overhead and underg
LECTURES:S

and threé core cables; -
cahles:

Ical slze of condetor
F breakdown, thermal
und supply system.

Readings:

Prescribed Text Books

L A Chakrabartl, S. Halder, Power System Analysis Operation and Con
£.0. 1. Kothari and 1, |, Nagrath, Power System Engloeering, McGraw-t
HEL Wadhwa, Electrical Power systems, New Age Intertmtional, 2007

4. A. Husswin, Electrical Power System, CBS Publishers, 2007

5. B.R.Gupta, Generation of Electrical Energy, S, Chand & Co. 2009

|, PHL 2016
L2012

Additional Readings
L MilSond, PV Gupta, 1.8 Bhatagar, Eleotric Power, DhanpatRaifk Sons
2. |.B/Gupta, A course in Power Systems, 5, K Kataria& Sons, 2002

3. 0.1 Elgerd Electric Energy system Theory - An Introduction Tata Mg

Course Duteome:

224 |
viilll, 2002

3-0-01-3

Developing the mathematical made) of the physical sys
Understanding the concepts of time domain analysis.

Analyiig the respanse of the closed and open loap syste
Analyze the stability of the closed and open loop systes

= e
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Design the various kinds of compensator.
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1. Introduction: The control problem and its solution, feedback, vegulation and tracking
problems LECTURES:3

2, Physical Systems and Models: Transfer function, examples with mechanical, electrical,
hydraulic, pneumatic systems and systems with dead zane; cantrol system components; error
detectars, gears, gyroscope, de molors, servomotors, techogenerators, servo amplifiers; block
diagrams  and  reduction technigues. signal  flow  graphs. Mason's  gain formula,
LECTURES:H

3. Time Domain Analysis: Time domain analysis of 15t and 27 order systems; transient and
steady state responses: wranstent and stendy state repponses with unity [El:;lhn:;k Systen;
sensitivity and error analysis. LECTURES:S

4. Root Locus Analysist Root locas; effects of pule/zero an root locus; stability and relative
stability using root locus. LECTURES:H

5. Frequency Domain Analysis: Routh arvay analysis: Bode, polar and Nyquist plots stability
and relative stability using these plots; M and N gircles: Nichols plot.
LECTURES: 10

6, Controlier/ Compensator Design: Design of fag, lead and lag - lead compensators; P, PD, P1
and PID error control strategies, LECTURES:S

Ruadings:

Prescribed Text Books
1. K. Ogata, Modern Control Engineering, Pearson Education, 2009
2. M. Gopal, Cantrol Systems Principles and Design, Tatn MeGraw Hill, 2012

Additional Readings
L 1Y Azo and Houpls, Linear Control Systems Analysis and Design MeGrow Hill,
1945
2. N S Nige, Control Systems Enginecring john Wiley & sons, 201
3, 1. € Darfand R, H. Bishop, Modern Control Systems, Addison Wesley, 1999

CECL 1501 Digital Signal Processing |

- —
As per the syllabus prescribed by Department of Electranics and Communication Engineernog

| ECL 1502 Micraprooessors & Microcoutrollers |
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| As por the syltabus proescribed by Department of Elsctronles and Ce mminication Eng]m;eﬁni;_._'

| EEL/ECL 15XX Elective!

As por the syllabus Fom |1st of Program Elective course.

EEP1505:Electrical Machine Laboratory

Coutse Outcome:

de machinés and
ical as well as

* Acguire hands on experience of conducring various tests ¢
obtalning their performance indices using standard anal

wraphical methods.

s Acquire hands on experience ol condueting various tests ¢
abtaining their performance indices using standard Gnal
graphical methods,

* Acquire hands on experience of conducting varouy tests gn alternators and
obtaining their performance indices using standard analylical us well is
graphical methods

* Acquire-hands on experience ol condueting various tests gn induction machines

and obtaining their performance indices using standard aj alytical as well s

graplical methods,

transformers and
Hcal ns well as

Experiments:

1. Obtain the eguivalent clreuit parameters from OC and SC
efficiency & regulation at various loads.

2 Study of no-fead and load test on DC series motor,

3. Speed confrol of DC series motor by armature control and field

4. Study of no=load and Joad test on DC shant motor.

3

f

pels, and to estimate

ntral methods,

- apeed control of DE shunt motor by armsature control and Beld o
« Study of no-lead and load rest on DC shunt generator.

itrol motor,

7. Stady of no-load and lond 1test on a Three phase Induction Motar,

i, Study of block rotor test on a Three phase Induction Motor,

9. Study of no-load and load test on a single-phase Induction Moty

U1, Study of Bluck Rotor test an a single-phase Induction Motor,

1L To study the Open 8 Short circuit charseteristics of Thre
Lherator.

12 Study of Ve curve of Thiee Phase Synchironous motar.

Phaze Synchronous

e . i - . . afs L o,
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13, Study of Synchronising and parallel operation of Synchronous Generator,
14 Study of Slip test of synchronows machines.

Text/References:
L 8 Chapman, Electric Machinety Fundiamentals, 4/, Metiraw-HIl, 2003,
2 R K Rajput, Electrical Machines, 3 /e, Laxmi Publications (P) Led,, 2003,

EEP 1506:ELECTRICAL MACHINE DESIGN 0-0-2-1
Course Outcomes:

= Determine different parameters and design of BC Machine.

»  Understani the principles of etectrical machine desigy and carry out a basic design of an ac
rmachinge

o Use saftware tols o do dengn ealeulations

List al Experiments

1. Analytical design of DC series motor.

2 Design of DCshunt motor {self and separately excited).
3 Design of 3-phase Transformer.

4. Design of 3-phase of squirrel cage Induetion motor.

Text f References:

1. A K Sawhney, “A Course in Electiical Machine Design®, Dhanpat Ral and Sons, 1970,

2. M.G, Say, "Theary & Performance & Design of A.C. Machines”, ELBS London,

3.5 K Sen, "Principles of Electrical Machine Degign with computer programmes”, Oxford and
181 Publishing 2006.

| "Eﬁ“'_lgﬁp‘l _I'th‘.nl Sizgnal Processing |ahoratory |

i As per the syllabus preseribed by Department of Electranies and Communication Engineering
' I

ECP 1502 -‘-ﬁ:'rnprnmmn & Micracontrollers Laboratory

; As per the syllabus preseribed by Departiment of Electronles snd Communication En;;lnnurlng_
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6™ SEMESTER

Course Outcome:

3-0-0-3

=  Study and analyais of types of Taults, symumetrical and §nsymmetrical
COMpPOREnLs |
Araly=is of swing equation and stabllity studies of povier tystem,
Perform load flow analysis of power system m:twurks sing Gauss-Seidel,
Newton-Haphson and Fast-Decoupled iterative methogs,
= Analysis of economic operation of energy generation spstems and operation
of automatie generation control, |
»  Understand protective relliys. clrcult breakers and nesgril grounding,
1. Fault Analysis: Causes of faults, types of faults, iImportance of ;|'n.1 analysix in electrical
power systems, Wentification of system Gauly, fault analysis for generafors, transmission lines,

concepts of generator teactance’s; transient, sub<transients ote, cufrent limiting reactors
tvpes, flunctions. ‘ LECTURES:

prcepts of symimetrical
I DMpONeNts, SeqUENCE
nsmission lines etc

2. symmetrical Components and Unsymmetrical Fault Analysis:
components, Fortescue's theorem, power In terms of symmetrical
impedances and sequence networks for generators, transiormiers,
unsymmetrical fault (LG L-L; LL-G) analysis,

LECTURES:H

3. Power System Stability: Operation of synchrofnous machine o
classification, power fimit of transmission lines. steady state stal
transient stability- the swing equations, equal area criterion, critica
angle curves lor fault and post fault conditlons for varipus types of
equation, dymamic stability: ctors affecting stabllity,

Infinite bug; stability-
lity, Clarke's dingram,
learing angles; power
ults: sulution of swing

LECTURES:4

4. Load Flow Analysis; Static lond flow equation, system, bus cla
admittance matric Gauss Seidel, Newton-Raphson and fast-decoupl
comparison of methods, '

ficatiop, Formation of
fload fow methods and
LECTURES: &

5. Economic Operation of Energy Generation Systems:Generation
Operation of Thermal System; Plant Scheduling: Transmission Loss andg
Thermal Scheduling.

ast Curves; Economic
Penalty Factur; Hydros
LECTURES:4

6. Protective Relays&Circuit  Breakers:Relay  Operating  m
electromagnetic type relays, protective zongs, over curreht relay-chiacteristics, directional
relay, Teeder protection- time grading and current grading, disfince selays and theif
charpcteristics, differential protections, protection of transmission liney
generator amd transformers, transley reliy, negative sequence r-z.-Jag,r, B operating prineiple,
types, clreult breaking transients, restriking and recovery voltages, Clfratings, testing of CBs;
intraduction to solid state CBs. LECTURES:T

clples, classification, |

fa

PHiT &, L histlime I K s Ml K U S & Mapomator &b Kemr iy A N Wi 5 Elebmaii WEewL ] Tius

|
|
s 3 - o aa i f ==y - Uk ‘
|




7. Lightning Arrester& Neutral Grounding: Principals of operation) ungrounded system-
arcing pround, types of grounding- solid, resistance. reactonce and resonant grounding
penerator newtral breaker, grounding practices. LECTURES:3

Readings:
Prescribed Text Books

l. |H. Gralnger and W.D. Steventon Jr, Power System onalysis, McGraw-Hill, 1994
2.0.P Kotharl and [ ] Nagrath, Modern ~ Power Sy,  Tata  McGraw-Hill, 2008
3 A Chakrabartt and S, Halder, Power system operation analysis and control, PHIL, 2016

&, L. Wadhwa, Eleetrical Power systems, New Age International, 2007

5, Ashfaq Husaln, Eleetrieal Power System, CBS Publishers, 2007

Additional Readings:

1. ML Soni, PV, Gupta, LS, Bhatnagar Electrle Power, DhanpatRal& Sons, 1984
2, P Randir, Power system stibility and control, McGraw -Hill, 1994
3. P.Venkatesh, Electrical Power Systems, I"Hl Learning , 20112.

EELL606 :CONTROL SYSTEM-11 3:0-0-3
Course Outoomse:

o Doveloping and analyzing state space madels.

o Linearize the non linear physical systeins,
Study the non linear system behavior by phase plane and describing function
methods.

o Study the stability of lincar and nonlinear systems by Lyapunov method.

o Understand mathematical models of linear discrete-time control systems
using transfer functony and state-spoace models,

1. Introduction to Discrete Time Systems: mathematical preliminaries- difference equations,
Z Tromsform and properties; sampling quantization and reconstruction processdiscrete tme
systems, system response, transfer function stability and the jury stability criterion,
implementation of digltal controllers and digital controllers for deadbeat perfonmance.

LECTURES:12

2. State Space Representation of Continuous Time and Discrete Time Systems: state space
models, state space representation of simple electrical and mechanical

systems, canonical forms, solution of state equation, state transition muatrix relation between
transfer function and state variable representations; controllubility and ebservabllity, pole-
placement using state variable feedback: design of Tull order and reduced order observer,
observer based state feedback controller. LECTURES1Z

3. Introduction to Nonlinear Feedback Control Systems: characteristivs of nonlineor
systems; linearizition technigues; phase plane analysis, singular points, limit cycle vs closed
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ction (DF) of eommon
Lyapunov, Lyapunov's
arity In root locus and
LECTURES: 12

trajectory; stability analysis using phase plane analysis- describing
nonlinearities, stability analysis using DF; stability in the sense ol
stability theorems for linesr and nonlinear systemd; effect of non-li
Nyquist plot.

Readings:

Prescribed Text Books
1. K. Ogata, Modern Control Enginecring, Pearson Education, 2004
2. M. Gopal, Digital Control and State Variable Methods, Tata Mcliraw

Additional Readings
L R. C Dorf and R, H, Bishop, Modern Control Systems, Prentice Hall, 2
2 1B C Kuo, Dighal Control Systems, Oxford University Press, 1995

3, M, Gopal, Modern Contral System Theory, New Age International, 1

EEL1607 (POWER ELECTRONICS AND DRIVES 3-0-0-3
Course Qutcome:
e Tounderstand the basics of Power Electranics
e Tolearn the details of power semiconductor switches (Constru
operation). _
To understand the working ol various types ol convorters.
To learn how to analyse the convVerters and design the com
varions loai types.
& To learn about the control of various converters.

ton, Charactertstics and

onents of them, under

1. Introduction to power semiconductor Devices; Power diodes,
TRIACs, GTOs8, power MOSFETs and IGBTs- principles of operation
device specifications. ratings, protection and cooling: methods fo
triggering circult, methods for turning-off SCRs,

et transistors, SCHe,
nd V-l characleristics,
turning on SERs, pate
LECTURES:6

Z. AC to DC Converler: Single and thive phase dlode rectifiers Tor
three phase Controlled rectifiers for various |oads, effect of source
amd unsymmetrical seml converter and dual converter- effect on
harmaonic distortion [THD),

rious londs, single and
pedance; symmetrical
ower lactor and total

LECTURES:G

3. DC to DC Converters: Limitations of linear powwr supplies, swilch

d mode power supplies
[buck, boost, buck-boost, cuk, fiy-back and forward converters),

LECTURES:4

4. DC vo AC Converters: principle of operation of invertors, half
phise= six step operations, voltage control- pulse width modulation (P

idpe, full bridge, three
M) technigues.
LECTURES:4,

5. AC Controllersy Principle of on-off and phase control, single

hase and three phase
controllers with R and R-L lodds, Principle of operation of cycloconve

rs, circulating and non-
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circulating mode of operation, single phase to single phase step up and step down
eyclocanverters, three phases to single phase Cycloconverters, three phases to threy phiase
Cytloconveter. LECTURES: 4

6. Eleetric Drives: Modelling of DC motors, State space modeling, block disgram & Transfer
fumction, Starting and braking of DC motor, Single phase, three phases fully contralled and half
controlled DC drives. Dual converter control of DE drives.chopper contrelled DC motor drivis,
clased loop control of PC motor. Performance of indurtion Motor, Starting and hraking of
Induction motor, Stator voltage variation by three phase cantrollers, Speed control using:
chopper resistancy |1 the rotor cirouit, slip power recovery scheme,current source inverter fed
incluction motor drive, Volts/Herte Control, Vector or Field oriented contral. Performance of
synchronous motor drive, Starting and braking of synchronous motor drive, Varable
frequency contral, Sell Control, Voltage source inverter fed synchronous motor drive
LECTURES:12

Readings:
Preseribed Text Boolks

L. N Mohan Tl ndeland, W. Robbins, Power Electronics Converter Applicationsand Design,
John Wiley & Sons, 2003,

2 M. Rashid, Power Electronids, Prentice Hall India Ltd, 2004

1 GX Dubey, Fundamentals of Electrical Drives, Narosa Publishing House, 2003

Additional Readings

L 5 B, Dewan &A. Straughen, Power Semiconductor Cireults, John Wiley & Sons, 2012
2. BK Bose, Modern Power Electranics and AC Drives, Pearson Edycation, 2003
.

ECL 1601 Digitnl Communication

i As pet :]Eynhﬂus prescribed by Deprartmisnt of Electronics and Communication Enginesring |

EEL/ECL 16XX N Electivi-1l |

As per the syllabus from [ist of Program Elective course. |

EEP1605: POWER SYSTEM LABORATORY 0-0-2-1

Course Outcome:
» lnderstand the line parameters.
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Knowledge of different types of electrical faults,
Understand relays operation and characteristics,
Understand the load Now analysis

Enow Economic lead dispatch problems.

List of Experiments
L Determination of transmission line parameters,

2. Dotermination ol ABCD parameters.

3. Formation of Bius Admittance and Impedance Matrices,

4. Simulation of Symmettical fault.

5. Simulation of Unsymmetrical fault.

b. Study operating characteristics of directional over current relay.

7. Studyoperating characteristics of differential relay,

. Study of distance protection using distarce reliy

4. Study of Distribution transformer pratection for differential & over ¢
L, Newtans™Raphson Load flew analysis of multl-bis power system n
L1, Economic load dispatch in power systems,

Text/References:
L CL Wadhwy, Electrical Power systems, New Age International, 2007
2. A Husgain, Electrical Power Systern.CBS Publishert, 2007

i 0-0-2-1

Course Dulcomes:

o Determinaton the response of comman no nlingarity and

» Dotermination of pole-zero configuration, step response,
Bode and Nyguist plots

*  Understand the modeling of mear-time-invanant systems u
Sate-spae reprosantations

»  Undemstand the concept of swbiliy and its assessment
SyRLCT.

»  [lesun omple feaedback controllems:

ponse in &- domain,
tabrility analysts using

1g tranafer function wmd

r hinear-tinie  invarani

List of Experiments

1. Pesign of load compensation and by compensation using MATLA

2. Familinrization aod use of MATLAR commani associated with
and Digital Control Syytem,

4. Determination of phase plane trajectdry and possibility of limit
linearities.

4. Familiarisation with digital contraller and determination of resp
controller paramelers.

5. Determlnation of response with commin nonlfnearity as introdu
path of a 2nd order unity feedback control system using MATL

e varlable analysis
le commuon non-
se dlue to varfation of

dinto the forward
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=

Détermination of response In'Z- domain using MATLAR SIMULINK Toolbox or

7. Study of pole-zero canfiguration, step response, stability amalysis using Bode and
Myquist plots, study of gain and phage marging.

8. Design of compensators, controllers,

0. Study of open loop and closed loop frequency response and effect of addition of poles
ant zeros,

10, Study of relay control system.

11. Study of P, Pl and PID contraller of type 0 and type 1 system with time delay

12 Study of closed loop behaviour of first, second and third order systems,

13 Study of Lead lags controller design.

Text Books

1. K. Ogata, Modern Control Engineering Pearson Education, 2009
2, M. Gopal, Digital Control and State Variable Methods, Tata McGraw Hill, 2003

EEP1607:POWER ELECTRONICS & DRIVES LABORATORY 0-0-2-1

o Toexpose students to operation and characteristics of power semicunductor devices and
passive components, thelr practical application In power electronics,

* To provide a practical exposure to operating principles, design and synthesis of different
power olectronic convirters,

e To introduce students to industrial control of power electrenle circults as well as sale
electrical connection and measureient practices

List of Experiments: _
I Study of the characteristies of an SCR, MOSFET and IGBT,
2. Study of different triggering circults of an SCR
2. Study of the operation of a single phiase full controlled bridge converter with R and
=L Toad.,

4. Study of peeformance of step down chopper with Ramd R-L lxaek

5, Study of performance of single phase hall controlled symmetrical and
asyrmetrical bridge converter (Simulation].

Study of performarnce of three phase controlled converter with R & R-L load.
Simularion of Thysistor controlled DC Drive using PSIM/MATLAB.

Simulation of Chopper fed DG Drive using PSIM/MATLAR

PWM Inverter fod 3 phase Induction Motor control using PSPICE / MATLAB / PSIM
Software;
10. V51 / €51 fed Induetion motor Drive analysis using MATLAB/DSPICE/PSIM Software,
11, Study of V/f conitrol operation of 3@ induction motor drive,

bl e BN

Text/References:
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L. N Mohan,T. Undeland, W, Robbins, Power Electranics Converte
Dotign, John Wiley & Sons, 2003

2 GK Dubey, Fundamentals of Electrical Drives, Narosa Publishing

pplication and

House, 2003

ECP 1601 Digital Communication Laboralory
I — : s
i As per the syllabus preseribed by Department of Electronics and Commgnication Engineoring
EET 1604 industrial Training Viva B

77 SEMESTER
EEL170LINSTRUMENTATION ENGINEERING 3-0-0-3 -
Course Outcomo;
T understand the funetional deseription of Instrume fltation system,

.
o Taolearn the working of different types Transducers
.

-

systems, Srart sensors, Intelligent Instrumentatig
rerote control system, Intornet baxed tele-metering,

1. Introduction: Funchional r.'lm:rlpﬂn-n of Instrumentation. Overv
conditioners, filters, amplifiers, OF-AMP, display devices: Instru
circulls,

2, Transducers and sensors for analytical instrumentation:
Measurament of displacement using Fnear variable differential trag
reduction technigues. Phase compensation clecuits: Phase sensitive dej
Rotary variable differential transformers (RVDTs), Capacitive transy
variable plate overlap, varinble dielectric. Level gauge. Thickness
Capacitive microphone. Plezselectric transducers. Fundamental co
sunsitivity, wvoltage senuitivity, Force/displacement
Acceletometers. Optical pyrometérs. Measwrement of pressure usg
bourdon tubes, diaphrpgms, bellows Hall Effect transducers
Measurement of flow: electromagnetic  Aowmeters, ultrasonic
AREMOMEters,

3. Signal Conditioning: Instrumentation amplifiers, AL ampliti
amplifiers, Operation amplifier chrouits in instrumentation systems. Af
demodulatinn. Transformer eatlo bridges, Blectrical filwrs: low.paze, |
band-stop filters. ADCs bnd DACS Gencral considérations of analog

- e -2 = iy

To study the various pressure, flow, temperature nml

To study the advance topics In instrumentation llkef

t-r-“i'-sdlllll! 1

T

guid level
Digital data acquisition
o Instrumentation for

of transducers, signiﬂ

g:nlation amplifiers and

LECTURES-2

sducers (LVDTs), Null
odulation. '
cers: variable air gap,
uge. Humidity sensor.
epts, materials, charge
Charge amplifiors,
g elastic transducers|
nd their applications,
Howmeters, hot  wire
LECTURES-16

g% Chopper type DG

plitude modulation and
lgh-pass, band-pass and
o digital and digital o
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analog conversions. DACs: Hinary-weighted resistance; R-2R ladder. DAC characteristics aned
speciiications, DAC errors. ADCs: Successive-approximation type, Dual-stope type.
LECTURES-12

4. Electronic instruments: AC voltmeters using rectifiers, True-RMS voltmuters, eluctronic
multimeters, digital voltmeters, ) meters. LECTURE-4

5. Fibre optic sensors and instrumentation: basic principles; optical fibwe cable- dispersion
anil losses; connectors and splices, sources and detectors. Examples of typical fibre optic

selising systems. LECTURES-2

Readings:
Prescribed Text Books

1 EG. Doebelin, Mensurement Systems, MeGraw HIL2004

2. A D Helfrlek and W, D, Copper, Madern Electronie Instrumentation and Messurement
Technlgues, Pearsan Education, 2007,

4. A K. Sawhney, A Course in Electrical and Electronic Measurements and Instrumentation,

Uhanpat Rai and Sons. .
4 1. Patranabis, Principles of Electronic Instrumentation, Prentice Hall of India, 2008,
5. H.H.ﬂlng_h. Industiial Instrumentation and Control

Additional Readings
L, C5 Rangan, G.R Sarma & VSV Mand, Instrumentation, Dewvicey & syster, Tata

Mctiraw Hill, 2002
2. DYVS Marthy. Transducers & [nstrumentation, PHI, 2004

HUL 1701 ' Humaniticy Managerisl Econamicy

EEL/ECL 17XX Flective-1| |

As per the syllabus from list of Program Elective course. |
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l EEL/ECL 17XX Eleciive-1V

| As per the syllabus from list of Program Elective course,

|EED 1704 Project Phise-1

"EEG 1705. Grand Viva
8™ SEMESTER

| CHL 1802 Envirenmental Ei_-:l_un.qp and Engineering |

| As per the syllabus prescribed by Department of Chemistry.

— 3

EEL/ECL 18XX Eleetive-y

As per the syllabus trom list of Program Elective coutse.

= B

i EEL 18XX Open Elective

| As per the syllabus from list of Open Elective course.
I

‘ EEV 1802 Seminar

‘ EED 1804 Final Project

PROFESSIONAL ELECTIVE COURSE SYLLABUS
ECL XX11 Introduction to VLS|

|
§inication Engineering |
' |
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Z EEL XX12 :HIGH VOLTAGE AND INSULATION ENGINEERING 3-0-0-3

* Elucidate the concepts: used for Ure generation and measurement ol high
voltages and currents and design corresponding circuits,

* Understand brealdown phenomens in gases and to elucidate the roncepts
used for the generation of high voltages and corrents.

= Understand high voltage testing techniques of Power apparatus and causes of
over voltage In Fower systems.

* Understand the generation of transients and the concept  of Insulation
coordination.

L Dverview of High Voltage Engineering and Electrostatic Field distribution: Overview pf
High Vuoltage Engineering ahd numerical methuds appilivd in calculating electrastatic field in
complex insulating configurations LECTURES:2

2. Generation of high voltages and eurrents, AC voltages: Cascads transformers-series
resunance circults DE voltages: voltage doubler-cascade  eircuits-electiostatic  machines
Imipulse viltages: single stiuge and multistage cirouits wave shaping-tripping and control of
impuilse geovrators Generation ol switching surge voltage and Impulse currents.

LECTURES: A

3. Measurement of high voltages and currents; DC, AC ond impulse voltages and currents-
D50-electrostatie and peak volbmeters-sphere gaps-factors affecting MEeasurMents-potential
dividers  (capacitive  and  resistive)-serles impedance  amm elers-rogowskicol]s-hall
affectgenerntars. LECTURES

d.Brealcdown mechanisms in Solid, Liquid and Gaseous Dielectrics: Solld Dielectrics
Breokdown through Intrinsic, Thermal, Elotrochemical, Troelng Tracking partial discharpe:,

Liquid  Didlectrics  Breakdown through  Eleettdnle, in Pire  and  Commercial
Melectie. Breakdown in uniform and non uniform fields-Paschens law-Townsends criterion-
streamer mechanism-corona discharge-breakdown (n clectrn negative pases.

LECTURES:H

5. Lightning and Switching Transients, Insulation Coordination: Transients and its cases
and Effects, Use of Bewley Lattice DMagram in caleulation of Transients; Nominal ond Maximum
System Voltage, Factor of Earthing, Insulition Level, Earth Wire, Conventional and Statistical

methods ol Insulation Coardination
LECTURES:A

6. High voltage testing of materials and apparatus: Freventive and dingnostic tests-
dielectric loss mueasurements-schering bridge-inductively coupled ratio arm hridpe-partial
discharge and radic Interference measurement-testing af civeuit breakers and surge diverter,
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LECTURES G

Readings:
Prescribed Text Books _ _

L Kuffel, Zaengl, Kullel, High Voltage Engineering Fundamentals, Ne
2L Wadbiwa , High Volmage Engineering, New Age publication, 2007

£ Publications, 2000 |

Additional Readings _
1 D Kind and 1 Feger, High Yoltage Test Technlque, SBA Publication, 1§
2. M5 Naldu & V. Kamaraju, High Voltage Englneering McUraw Hill, 19

=

CSLXX13 Datastructure

Ay per the syllabus prescribed by Department of Camputer Sclence Engineering

3-0-0-3

Course oyteomes;

DE Transmission.
Understand the operation of Line Commutited Converters and Vol
Understand the control sirulegies used in HYAL and DC transmiss
o Understand the improvement of power system sability using an 1

e Source Converlers.
i sy it
[IC system,

L Comstitution of EHV AC and DC Links, Rind of DC Links, Limitatio
andd DE Transmission, Principal application of AC and DC Transmisslof
Transmission, Power-handling capacity, Convertep analysis Garenty
overlapping '

B and advantages of AG
trends EHY AC and D
cireult, Firing contrul,

LECTURES:T

2. Extra Inng_ distance lines, Voltage profile of loaded and unloaded line along the line,
Compengation of lines, series and shunt compeasation, Shunt reactlfrs, Tuned power lines,
Problems of extra long compensated lines, FACT concept and applicatioh.

LECTURES:T

3. Travelling waves on transmission systens, Their shape, attenuatioqfand distortion, effect of
junction and termination on propagation of traveling waves, Over voltd

yes in
transinlssion system, Lightning, switching and temporary over voltagdf Contral of lighting and
switching over voltages

LECTURES:*
rter valves, Reactive
fon, Remedial mossures
munlcs mis operation,

4. Components of EHY dc system, converter circuits, rectifier and |
power requirements, harmanics generation, adverse effects, Classifica
to suppress, filters, Ground return, Converter fults & protection b
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Commutation faillure, Multi-terminal D.C.
LECTURES:®

5. Control ol EHV de system desired features of control, control characteristics, constants
current control, Constant extinetion angle control, Ignitlon angle contral, paralle] operation of
HVAC & DC systems, Problems and advantages, LECTURES:?

Readings:
Prescribed Text Books

L KR Padiyar, BYDC Power Transmission Systems, Wiley Eastern Ltd, 1990,
2. Begmudre, EHV AC Transmissian,

Additional Readings

L |, Arrillag, High Voltage Direct Transmission, Peter Feregrinus, 1953,
2. EW. Kimbark, Direct Current Transmission, VoL, Wiley Interscience, 1971
3. S.Rao, EHV AC & DC Transmission

‘ ECL XX15 ‘Nano Electronics

| A per the syllabus prescribed by Departiment of Eiettrnnlng_s_.l'ffr]_tnmmu nication Engmaurmg_

6. BEL XX16:UTILIZATION OF ELECTRICAL POWER 3-0:0-3
Course Outcome;

*  Tostudy the Electrle Traction: D.C. and A.C traction, speed coptrol and hraking
eto.

*  Tolearn the methods ol electric heating resistance, dielectric, induction and
are heating, high frequency heating comparison of electric heating methods,
Applications. '

¢ Tolearn the methods of walding, resistance, electric are; ultrasonic and laser
weldings; welding-transtormer, power sources and control circuits, contral of
current flow,

« Tostudy the Hlumination, nature of radiation, definitions, pelar curves, laws of
llumination, luminouws efflcien c¥: sources of light, incandescent, vapour,
rompact florescent lamp, LED and Aorescent lighting; factory lighting, flood
lighting, street lighting and residential lighting.

= Toknow the necessity of energy audit, types of energy audic

1. Electric Traction: D.C. and A.C vraction, electric traction motors. starting, speed contral and
birstking: system of power supply in traction LECTURES:S

v GEc s = = Kk
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&, Electric Heating: Clagsification, methods of electric heating, resista
andl are heating, high frequency heatlng, comparison of electric heatin
LECTURES:4

3. Electric Welding: Classification, methotls of welding, resistance, el@tric arg, ultrasonic and
laser weldings; welding-transformer, power sources and control cirgits, control of current
flow, LECTURES:6

ce, dielectric, induction
methods, Applications.

4. Mumination: intreduction, nature of radiation, definitions, polar curves, laws of
Hlmination, luminous efficiency, sowrces of light, incandescent, VIIIF, compce florescent
lamp, LED and florescent lighting; factory lighting, Hood Hghting, streefflighting and residential
lighting, ' ‘ LECTURES: 10

5. Energy Audit: necessity of energy audittypes of energy audit- pf
cnerpy audit, energy management  [Eudit) uppmncl:aundumandi
marking energy performance, matching enerity use to requiremd
efficiencies, energy audit methods of saving electricity in drives, Lig
systems metering, case study of energy auditing and potential energy

eliminary and detailed

arergy {:n:urt:r.. hencl
L. maximizing system
ting, and distributions
ving.

LECTURES:]

Readings:
Prescribed Text Books
L Albert, Plant Engineers & Managers Gulde to Energy Conservation, ©

Fairmont Press, 2011
2. G Wayne, Turner Energy managemont handbodly John Wiley ahd Sojfs. 1982
3. H. Partaby, Art and Sciepce of Electrieal Energy, Dhanpat Raiand Co. Bt Led, 1994
4. H. Partab, Modern Electric Traction, Dhanpat Rai and Co. Put, Lid, 1988
Additional Readings
L. NPC energy sudit manual and reports
L Barney L. Capehart, Wayne €. Turner, Willian [. Kennedy Guidgto Eneryy

Management, 2004

Course outcomes:
e Assess the severity of power quality problems in distribution sygt
» Analyze curvent and voltage relited power quality issues.

« Sugpgest the methodelogy to improve the power quality for s
mitigating custom power devices.
* Understand the importance of FACTS devices
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* ldentify configuration of FACTS controller required for 4 given applicstion. |

L Power Quality Problems in Distribution Systems: Power Quality problems in distribution
systems: Transient and Steady state variations in voltage and frequency.

Unbalante, Sags, Swells, Interruptions, Wave-lorm Distortions: harmonics, noise, notching, de-
affsets, fluctuations. Flicker and lts measurement. Tolerance of Equipment: CHEMA Cury.
LECTURES-6

Z, Dynamic Voltage Restorer and Unified Power Quality Conditioner: Voltage sag/Swell
mitigation: Dynamic Voltage Restorer - Working Principle and Control Strategies. Serles Active
Filtering, Unified Power Quality Conditioner (UPQL): Working Prineiple. Capabilities and
Control Strategies, LECTURFS-T

1. Introduction of Flexible AL Transmission Systems (FACTS) Steady state and dymamic
problems in AC systems, power Now. Basic realities & roles, wpes of FACTS controllor,
principles of series and shunt compensatjon, LECTURES-5

4. FACTS Devices: Description of Static Var Compensitors (SYC), thyristor controlled series
compensators: [TCSC), static phase shifters [SPS). #tatic condenser [STATCON), static
synchronous series  compensator (855C) and  unified power flow controller [UPFC),
LECTURES-12

4 Harmonics: Harmonic sbuwrees from commersial and  industrial lodds, lpcating
harmonic sources, Power system response characteristics - Harmonics Vs transients,
Effect ol harmonlcs - harmonic distortion - veltage and current distortion = harmonic
indices - Inter harmonies - resonance. Harmonic distortion evaluation - devices for
controlling harmonic distortion - passive and active filers design. IEEE and 1EC
standards, LECTURES-H

Readings:
Prescribed Text Books

1. N.G. Hingorani, Understanding of FACTs, Wiley-1EEE ptess, 1999
2 GT. Heydt, Power Quality, Stars in Cirels Publications, 1091,
3. TIE. Miller, Static Reactive Power Compensation, Jolin Wiley & Sons, 1982,

4. R C Dugan, "Electrical Power Systems Quality”, McGraw Hill Education, 2012
B G T, Heydt, "Electric Power Quality™, Staes in a Circle Publications, 1991,
6, B Mobhan Mathur, Rajiv K. Verma, “Thyristor-Based FACTS Controllers for Electrical

Transmission Systems”, Wiley, 2015,
Additional Readings |

1. Yong Hua Song Flexible AC transmission system [FACTS), 1990
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2, Recent publications en |EEE Journals.

8, EEL XXAHADVANCE CONTROL SYSTEM 3-0-0-3
Course outcomes

o Developing and analyging state space models.

o  Study the non linear system behavior by phase planghnd deseribing function

metheds,

Study the stability of linear and nonlinear systems by |

Understand mathematical models of linear discret

using transfer functions and state-space models

yvapunoy mathod.
~Hme contral systems

1. State Variable Analysis and Design:
State space models, state space representation of simple electrical ghd mechanical systems;
canonical forms, solution of state equation, state transition matrix, reftion between transler
function and state varfable representations; controllability and obserd

using state variable feedback; design of full arder and reduced order

gability, pole- placement
srver, observer based
and state feedback controller, optimal contral congept, solution of i
LECTURES:12

ar quadiatic regulator

2. Sample Data Control System:
Mathematical preliminories- difference equations, Z Transform a 1}
quantization and reconstructon process, discrefe time systems, siy
function stability, bilinear transformation and the jury stability crits

digital controllers and digital controllers for deadbeat performancd Root logd - Frequency
domain analysis - Bode plots - Gain margin and phase margin - OQpsign of Digltal Control
Systems based on Root Locus Technique, state spaci analysis of discref§e system. '
LECTURES: 12

properties;, sampling
tefn response, trnsfer
on, Implementation of

3. Nonlinear Control Systems: |

Characteristics of nonlinear systems; lineanzation technigues; phasafplane analysis, singulag

podnts, it eyele vs closed trajectory; stabilicy amalysis using phase plane analysis- describing

lunction [DF) of commuon nonlinearities, stability analysis using DF;

stability in the sense of Lyapunov, Lyapunov’s stability theorems

|
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e lindar and nonlinear
troduction tm Modern
Erm

systems; effect of non-dinearity in root locus and Nyquistplot,
Nonlinear control system. Introduetion to moderm nonlinear contral

LECTURES:12
Readings:

Prescribed Text Books

1. K. Ogata, Modern Cantrol Engineering Pearson Education, 2009
2 M. Gopal, Digital Control and State Variahle Methods, Tata Motiraw
&, H.K.Ehalil, Nop linear Systems, preatice, 30 Edition.




Additional Readings

LR C Dorfand R H, Bishop, Maodern Control Systems, Prentice Hall, 2010
. B C Kuo, Digital Control Svstens, Oxioid University Press, 1895,
3 M. Gopal, Modern Control System Theory, New Age International, 1993

—_—

ECLXX19 Introduction to MEMS
|

-y
i
{

As per the syllabus preseribed by Department of Electronics and Commumication Engineering |

L0, EELXX20;:SMART GRID 3-0-0-3

Course Outcome:

* Understand canventional power grid system.

» Knowledge of smart grid and it definition

» Know the power system market.

» Undarstand the smiart grid communication system.

= Operation and understanding of demand <ide man apement.
s know the wide area measurement and sec urity isines.

L Overview of Conventional Grid Power system: Busic components of power system, power
pemeration seenanes, Conventional and restructured piower system function of unergy cuntrol
wenters, short comings of exciring power gnds-emissions, blackouts, emergence of the Condepls
of smart grid. LECTURES:6

2. Renewable Generation : Renewable Resources: Wind and Solar, Micro-grid Archirecture,
Distributed Storage and Reserves, Dealing with short term varintions, stochastic models hased
on price forecasting, LECTURES-6

3. Smart Grid: Definition, Various components, Application and standards, Impacts of Smart
Grdd on relfability, Impacts of Smart Grid on air pollutant eimissions reduction,

LECTURES-6
4. Smart Grid Communications: Two'way Digital Communications Paradigm, Networlk
Architectures, Pbased  Systemy  Pawer Line  Communications,  Advanced Metering
Infrastruciure LECTURES-5

5. Demand Side Management: Definition, Applications, Load characterlstics, load curve and
load duraticn curve, Energy Consumption Scheduling, Controllable Load Models, Bynamies,
and Challenges, Plug-in-hybrid Vehicles and smart appliances:

LECTURES-5
6. Wide Arca Measurement: Sensor Networks, Phasor Measurement Units, Communications
Infrastrugture, Fault Detection and Sel-Healing Systems, Applications and Challenpes,
LECTURES-4

7. Security and Privacy: Cyber Security Challenges in Smart Grid, Load Altering Attacks, False
Data Injection Attacks, Defense Mechanisme, Privacy Challenges.
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LECTURES-4

Reference Books:

1. DA Kirshen, Fundamentals of Power System Economics, [ohn Wiley & Sons.

2. A | Wood, B. F. Wollenberg, Power Generation Dperation anfl Control, John Wiley &
Sons. '
3. G. M. Masters, Renewable and Efficient Electric Power Systems,

4. 5. 5toft, Power System Economics: Designing Morkets for Elect

iy Wiley & Sons:
ity Wiley-Interscience.:

1L EEL XXZ21:SWITCHGEAR AND PROTECTION 3-0-0-3
Course Outcome:
o Understand different types of circult breaker, protective felays and fuses,
& Knowledyge of substation layout and different equipmén '
o Understand the function of neutral grounding and lghtnips arvester

L. Cireult Breakers [CBs): Function, are phenomenon and are intern
{rmvine ol vamium and SFq), clrcuit breaking translents, restriking
ratings, testing of CHs; introduction tosolid state CHs

on thearles, CH types
g recovery voltages, (B

LECTURES:S.

2. Protective Relays: Operating principles, classification, electromagribtic type relays theories
for torque generation, protective wones, over current relay-characteris directional relay-
torgie generation, feeder protection- time grading and current gr:.dfn distance relaysand

their characteristics, differential protections, protection of tratsmissipn lines, generator and
tramsformers, raniley relay, negative sequence relny.
Frincipal, operation, types and application

LECTURES 18

3. Substation Layouts For Protection: Single line disgram |

drrangement, reactors, jsolators, bus-tie brealers, substation gro
LECTURES:S

th different  bushar
Riing surge priotection

4. Neutral Grounding: Principals of neutral grounding, ungrounde

system-arcing pround,
types of grounding- solid, resistance, reactance and resonant grou

Ing penvrator neutral

treaker, grounding practices, LECTURES:S
5. Lightning Arrester: Function, types, working principles and surge afjsorburs,
LECTURES:Z:
Readings:
Prescribed Text Books
1. 5.5 Rao, Switchgear and Protection, Khanna Publisher, 1999
24 DWN Vishwakarma, Badrl Ram, Power System Protection and Switcheffar, Tata
= v B - T e s ke 'g};
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Melraw - Hill Edfucntion 201 1

Additional Readings

L | B Guptay, Switchgear and Protectin, 5, K. Katario & Sains, 2002

£. A, Wright and C_ Christopoulos, Electrical Power system protection, Chapman
& Hall, 1993,

ECL XX22 Digital lmage Processing i

. : e e = ||
| As per the syllabus preseribed by Department of Electronics and Communication Englneerin E |

el TE

L Wireless Communication Systoms

“As per the syllabus prescribed by Department of Electronics and Communication Engineering

Course Oufcomae:

e Aware of thepower system stalility problems.
* Understand the small and Llirge disturbance stabilites

* Know the modelling f synehronous machines and power system
compunents,

« Understand the different power system sinhility anabysis,

s Measures tiien to improve power svitem stability,

L Introduction th Power System ﬂpl‘.’lﬁt‘lﬂﬂi‘lmrndmliun bt power system stability, Power
Syitem Operations and Control Stabllityproblems in Power Systemdmpact on Power System
Dperations and contral, LECTURES-3

2. Analysis of Linear Dynamical System and Numerical Mothods:Analysis of dynamical
System, Concept of Equilibrium, Small and Large DisturbanceStahility. Modal Analysis of Linear
SystemAnalysisusing Numerical IntegrationTechniques, lssves 16 Modeling: Slow and Fast
Transients, St System. LECTURES-S

I.Modelting of Synchronous Machines and Associated Controllers: Modelling of
synchronous machine: Physical Characterlstics. Rotor  position dependent model DO
Transformation, Madel with Standard Parameters, Steady State Analysis af Synchronous
Machine, Short Clreult Transient Analysis of a Synchronous Machine. Simchronigation of

% S 9 .- P . L % }.‘
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Synchronous Machine to an Infinite Bus. Modeling of Excltation and
Physical Characteristics and Models. Excitatlon Svstem Control, Auto
Prime Mover Control Systems, Speed Governors:

Prime Mover Systoms:
atle Voltage Regulator.
LECTLIRES-H

4. Modelling of other Power System Components: Modelling of mn:.misslnn Lines and
loads, Transmission Line Physical Characteristion, Transmission Line Modelling

Load Models - induction machine model. Frequency and Voltage Depgndence of Loads. Other
Subsystems - HVDEC and FACTS controllers, Wind Enerigy Systems,
LEETURES-#
Stability in multimachine systems - Intra-plant, Local and Inter-fea modes. Prequency
Stability: Centre of Inertin Motion. Load Sharing: Governordroop. Sigele Machine Load: Bus
System: Voltage Stability. Introduction to Torsional Ogcillations and] the S5R phenomenan,
stability Analysis Tools Translent Stability Programs, Small Signal Analgsis Programs.
LECTURES-H

., Enhancing System Stability: Planning Measures: Stabilizing
Stabllivers ) Operational Measures-Preventive Control, Emerpen(h

gtrollers [Fowar System
Control. LECTURES-4

Text Books:

L KR Padivar, "Power System Dynamics, Stability and Control®, B, 5 Pdhlications,
2002,

& P. Kundur, "Power System Stability and Control®, MoGraw: Hill, 1995,

4; B Sauer and M, A, Pal, “Power System Dynamics and Stability”, Prentffe Hall, 1997,
15, EEL XX25:ADVANCED ELECTRIC DRIVES 3-0-0-3

Course out comes:
o Study different types Power Converters for DE and AC drives,
*  Study different methods for Speed controlled of DC and AC drived.
»  Study and analysis of specinl machine drives{PMSM.BLDC.SRM Slopper motur)

L. Power Converters for DC and AC drives: PWM control of (nv
climination, space vector modulation, current control of VS, three |
topologies, SVM for 3 level inverter, Diode rectifier with boost choppe
shde rectifier, current fed inverters with self-commutated devices. Can
40 drive.

ter, selected harmonig
ol inverter, Different
PWM converter as ling
ol of CS1, H bridge as a

LECTHRES: 10

L, Induction motor drives: Different transformations and reference

of induction machines, voltage fed inverter controlw/f control, vest
and Aux control (DTL),

ame theory, modelllng
control, direct turgue
LECTURES:&

3. Synchronous motor drives: Modelling of synehronois machine
vettor control, direct tarque contrnl, €51 fed synchronous motor drives|

opun loop v/1 control,

LECTURES: G

i \E 3
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4. Permanent magnet motor drives: Introduction to various PM maotors, BLEC und FMSM
trive canfiguration, comparison, block diagrams, Speed and torque control in BLOC and PMSM.
LECTURES:6
5. Switched reluctance motor drives: Evolution of switched reluctunce motors, various
tupalogies fur SRM drives, comparison, Closed loop speed and torque control of SRM,
LECTURES:3

6. DSP based motion controk: Use of DSPY in motion control, varitiis DSPs avallable,

realization of some basic blocks in DSP for implementation of DSP based motion control,
LECTURES:3

Text Books:

L B. K. Bose, "Modern Power Electronles and AC Drives”, Pearsan Education, Asia, 2003,

2. &, Krishnan, “Permanent Magner Synchronous and Brushless DC motor Drives”, CRC

Pregs, 20009,

References Books:
L PG Kravse, O, Wasynezuk and S. 1, Sudhoff, “Analviis of Electrie Maihinery and
Drive Systems®, John Wiley & Sons, 2013,

2. H. A Tallyat and 5. G, Campbell, “DSP based Electromechanical Motion Control”, CRC
press, 200z

EELXX4 1:RENEWABLE ENERGY 3-0-0-3
Course Oubcoma:

Understand the various forms of Non-conventional energy resource.
Gescribe the use of sular energy and the variows components used in the
energy production with respect to applications like - heating, cooling,
desalination, power generation, drying, cooking et

» Appreciate the need of Wind Energy and che various components used in
energy generation and know the classiiotions

« Understand the concept of Biomass energy resources and their classification,
types of hiogas Plants- applications.

*  Compare Solar, Wind and bio enorgy systems, their prospects, Advantages and
liritations. '

*  Acquire the knowledge of fuel cells, wave power, tidal power and geothermal
principles and applications.
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L. Non-conventional Sources of Electrical Energy- Solar, wind, gilo-thermal, ocean, tidal,
wave, magneto hydrodynamic (MHD) and blomoss; thelr scope and fotentialities for EnerEy
COnVersion. LECTURES:&

£. Solar Energy: Introduction, physical principles of conversion of s@lir radiation into heat;
solar energy collectors, solar energy sturage, solir-elevtrical o genentlun and other
miscellaneous applications of solar energy. IEFWRFEB

ersion, wind data andd

nversion systeml, wind
grid connected wind-

3. Wind Enecgy - Introduction, basic principle of wind encrgy co
energy estimation, site selection, hasic component of wind energy
turbines and their analysis, wind-electrical generation; stand-alone a
electricnl power system, various applications of wind energy.
LECTURES: 10

4 Modelling and contral of wind and Solar energy systims. LECTURES:6
5. Optimisation Technique-Wind / solar photovoltaic integratef] systems design, grid
synchronized inverter system, LECTURES: 8
Readings:
Prescribed Text Books
L5, Rao and BB, Parulekar, Energy Technology, Khanna Publishers, 2402
2, G0 Ral, Non-conventional Energy Sourdes, Khanng Publishers, 2002
3. 3.1 Sukhatme, Solar Encrgy, Tata McGrawhill Publishing Co. Ltd., 20
Addhlmm] Readings

. Thomas Ackermann, Wind Power in Power System, John Willey &S5cihs, 2005,
.E Hai G.D,, Non - Conventional Energy Sources, Khanna Publishers, 1993,
A Ran G000 Solar Energy Utllisarion, Khanna Publishers, 1993,

2-0-4-3

Conrse Outeomies:

* Learn the basics of materials used In electrical engineering
properties of insulatory in static and alternating fields.

= Explain the importance of magnetit properties and supercondu

o Explain the behavior of conductivity of metals and ciassifi
materials.

Reallze the dlulurrriq

vty
lons of semiconductor

L. Conducting Materials! Review of metallle conduction on the bas

. { free electron theory.
Fermi-Dirae distribution — variation of conductivity with tempe

ture and composition;

- e B -5 PRI —— =
P 8. Chittigise - Db PO Dllwss S 0 e e 8 M Mie . Komme B AL Hfan

=
il =

et ok

I MrA Dhmeh Nip L1 [Nis




materials for electric resistors: general electric propertics: material for brushes of
electrical machines, lamp filaments, fuses and solder. LECTLIRES 6

semivenductors: Mechanism of conduction In semiconductors, density of carriess in
intminsic semiconductors, the energy gap, types of seinconductors, Hall effect, compot
semiconductors, basic {doss of omorphous and prganic semloonductors. Magnetic
materialss Classification of magnetic materials- arlgin of permanent magnetic dipoles,
ferromagnerism, hard and solt magnetie materils migneto materials used Iy elettrical
machines., instruments and relays LECTURES:S

Dielectrics: Dinlectric, polarization under static fislils- electronic lonic and dipolar
polarigations, behavior of dielectrics in alternati ng fields, Factors influencing diclectric
strength and capacitor materdals. Insulating: matertals, complex dielectric constant,
dipolar relaxation and dielectric luss., LECTURES:G

Insulating materials: Inorganic materfals (mica. plass. poreslain, ashestos], organic
materials (paper, rubber, cotton silk fiber, wood, plastics and bakelite), resins and
varnishes; liquid insulators(transformer oil) gascous Insulators (air, SF6 and nitrogen)
and agemy of insulators, LECTURES:4

Introduction Properties and Application of Plezoelectric materials: Intruduction
Properties Gind  Applicotion  of Mezmeledtric  materials,  Bletrostrietive  miterials
Ferromagnetic materfals, Magnetostrictive materlals, Shape memory alloys, Blectro
archeological flulds, Magneto archeological Aulds Smar hydrogels,

LECTURES: &

Ceramics: properties;, applicaton to conductors, msulotor & capacitors: Plastics: Thermoplastics,
rubber, thermostats, properties, LECTURES: &

Text boak

ol o

Electrival Englneering Materials Adrianus | Delckisr, Phi Learning Publishers.
Electrical Properties of Materials, Sth Edition by Solymar, |, Oxford University
PressNew Dethl, '

Introduction to Electrizal EnginoeringMaterials 4t Edn, 2004 Edition by Indulkar £, 5,
Chand & Company Lid-New Delhl. Electrical and Electronic Engineering Materials by
SK Bhattacharya, Khanta Publishers, New Dalhi.

EEL XX43: CONTROL SYSTEM DESIGN 3-0-0-3

Course Outcomes

d

» Undorstand varigus design specifications,
* Design controllers to satikly the deslred design specifications using simple
controller structures [P, PL PID, compensalors).
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* Duesign controllers using the slate-space approach.

1. Design Specifications: introduction w design problem and philose
damain and frequency damaln design specification and its physical re
trankient and steady stite response, Effect of additon of pole an syste
addition of 2ero on system response.

Ww. lntroduction to time
vance. Effect of gain on
performunce, Effect of

LECTURES: &
con to compensator,
th and Feed forward
s

Z, Design of Classical Control System in the time domain: Intr

Design of Lag, lead lag-lead compensator In tme domain. Ferd

compensator disign. Feedback compensation. Realization of compen
LECTURES:#

3.Design of Classical Control System in frequeney domain:
Mequency domaln to Improve steady state and transient respotse, Fe
compensator design using bode diagram.

mpensator design In
Back and Feed forward
LECTURES:A

. Design of FID controllers: Degign of P, Pl PD and PID controll
frequency domain for first, second and third order systems. Con
feedback - Feed forward control

i in tme domain and
il laop with auxillary
LECTURES &

5.Cantrol System Design In state space: Review of stite space re
controfability & observability, effect of pole zero cancellation o
abservability of the system, pole placement design throukh star
Formula for feedback gain deslgn. Design of Observer. Reduced ord
Principle.

esentation. Concept of
the controllability &
feedback. Ackerman’s
obsérver, Separation,

LECTURES:#

. Noenlinearities and its effect on system performance: Various
Etfect of varivus non-linearitles on system performmance. Singular pol

pes of non-linearities.
. Phase plot analysis,
LECTURES:3

Text and Reference Books

LN Nise, "Contral system Engineering”, fohn Wiley, 2000,

2| | Nagrath and M. Go pal, "Control system engineering”, Wi by, 2000,
3 M: Gapal, "Digital Control Englneering”, Wiley Enstern, 1988,

4. K. Ogata, “Modern Control Englaeering”, Prentice Hall, 2010,

3 B, G Kun, "Autoinatic Control system”, Prentice Hall, 1995,

EELXX44: SOFT COMPUTING

Course Outcomes

3-0-0-3

*  hard computing and soft colmputing

*  various ANN and the supervised learitg
¢ varitus activities of fuzzy infererce system and apply Fuzzy logic to virious
prablems

o GAPSO and DE in various problems,

*  the Integration of ANN, ¥l and EA in various problems
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Introduction to Soft Computing:
Introduction, importance, main components, Fuzzy Logle, ANN, Evalutionary Algarithms,
Hybrid Intelligent Systems, LECTURES-4

Arvificial Neural Network and Supervised Learning!
Introduction, Comparison of Neural Techniques and Al Attificial Neuron Structure, Adaline,
ANN Learning, Back Propagation Learning Propertles & Limitations, LECTURES-5

Development of Generalized Neuron and 1ts Validation! _

Existing Newuron Model, Development, Advantages. Learning Algorithm of a Sunination Type
Genernlized Neuron, Benchmark Testing of Generalized Neuron Model, Generalization ul GN
madel, Discussion. ' LECTURES-S

Introduction to Fuzey Set Theoretic Approach:

Imtroduction, Uncertainty and Information., Types of Uncertainty, Fuzey Logic- [ntrisduction,
development, Precision and Slgniflcine, set, Operations, Union Intersection, Complement,
Combination, Concentration, Dilation, Intensification, o-Cuts: Quantifier/ Modifier/Hedges,

Charneteristics, Normality, Gonvesity, Cross Over Point, Singletone, Height, Cardinality,
Propertics of Fuzzy Sets, Furey Cartesian Product, shape & defining Membership Functiuns.
Defuzzification, Rule Based System. LECTURES-8

Applications of Fuzyy Rule Based System:

Introduction, Modeling and Simulation, approach, selection, Steady State D.C. Machine Madel,
tontrol Applications Adaptive Contrel, PID Control System, Transient Model of [LC Machine,
Furzy Control System, Power System Stabilizer Using Fusay Logic, LECTURES-4

Evolutionary & Metaheurlstic search and aptimization Algorithms;

GA-Selection, cross over & mutation, simple GA algorithm, elitism,

PSO- Particle swarm, velocity, mutation, setection, algorithm,

DE- Selection, ¢ross over & mutation, algorithm, olitism, LECTURES-6

Integratlon of Neural Networks, Evolution Algorithms and Fuzry Systems:

Adlaptive Neuro Fizey Infersnce Systems; Neuro-Fuzzy dpproach of Modeling ANN = GA-Fozzy
Sinergism and Its Applications Training of ANN. ANN Learning Using GA, Validation and
venfication of ANN-GA Madel ' LECTURES+4.

Readings:

Prescribed Text Books

§ N Sivanandam, S.N. Deepa, Principles ol Soft Computing, Wiley.
tolden biery, soft compueing, Allied publisher.
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Additional Readings

L DK Chaturvedl, Soft Gomputing - Techniques snd its Applications |
Engineering, Springer
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