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University of Mumbai

 Class: T.E.

Branch: Electrical Semester: V
Engineering

gubjecf: Electromagnetic Fields and Waves (abbreviated as EFW)

Periods per Week Lecture | 4
(Each 60 min) Pragtical | —

EEFEN

Tutorial | 2

Hours

Fvaluation System Theory | 3
Practical and QOral | — =
Oral | -- =

Term Work | - 25

Total | 3

Module

Cantents

Hours

Vector Basies: ‘

Introduction to Co-ordinate System — Rectangular —
Cylindrical and Spherical Co-ordinate System - Introduction o
line, Surface and Volume Integrals — Definition of Curl,
[hvergence and Gradient

{4

Static Electric Fields:

Coulomb’s Law in Vector Form — Definition of Electric Field
Intensity — Praneiple of Superposition — Electric Field due 1o
discrete ‘charges, Electric field due to continuous charge
distribution ~ Electric Field due 1o line chdarge- Electric Field
om the axis of a uniformly charged eireular disc — Blectric Field
due to an infinite uniformly charged sheet. Electrie Scalar
Potential ~ Relationship botween potential and electric field -
Potential due w infinite uniformly charged line — Patential due
to clectrical dipole - Electne Flux Density — Guauss Law —
Applications.

10

Led

Static Magnetic Fields:

The Biot-Savart Law i veetor form — Magnetic Field intensity
due o a fnite and inlinite wite carrying a current [ - Magnatic
figtd intensity on the axis of a cireular and rectangular loop

carrying o current | — Ampere’s cireuity]l law and Simple

applications, Magnetic flux density — The Lorentz forge
equation for o maving charee and applications — Force on a

wire carrying a current | placed in a magnetie field — Torgue

on @ loop carrving a current [ — Magnetic moment - Magnetic
Vector Potential,

(8

e




Electric and Magnetic Ficlds in Materials:

Poisson’s and Laplace's eguation — Electric Polarization-
Nature of dielectric materals- Definition of Capacilance —
Capacitance of various geometries using Laplace’s equation -
Electrostatic energy and energy density — Boundary conditions
4 for electric fields — Electric current — Current density — point 10
form of ohm’s law — continuity equation for current. Definilion
of Inductance — Inductance of loops and solenoids — Definition
of mutual inductance — simple examples, Energy density in

magnetic  fields — Nature of magnetic materials —
magnetization and  permeability - magnetic  boundary
conditions.

Time varying Electric and Magpetic Fields:
Faraday’s law — Maxwell’s Second Equation in integral form
: from Faraday's Law — Equation expressed in point form.

5 Displacement current — Ampere’s circiital law in integral form ad
— Madified form of Ampere’s circuital law as Maxwell's first
equation in integral form — Equation expressed in poiut form.
Mmowell’s four equations in infegral form and differential
fonm.

Wave Theory:

Derivation of Wave Equation — Uniform Plane Waves -
Maxwell’s equation in Phasor form — Wave equation in Phasor
form — Plane waves in free space and in a homogenous
material, Wave equation for a conducting medium — Plane
waves in lossy dielectrics — Propagation in good conductors 08
The importance of characteristics impedance and the
propagation constant. The wave travel, the concept of phase
velocity and group velocity in wave travel. The voltage
standing wave ratio, Traveling wave in transmission lines.

Power Flow:
7 Povynting Vettor and the flow of power - Power flow in a co- 04
axial cable — Instantaneous Average and Complex Povnting
Vector. _—

Theory Examination!

Question paper will comprise of total 7 questions, each of 20 marks.

Only 5 questions need to be solved.

Q.) will be compulsory and based on the entire syllabus.

Remaining questions will be mixed in nature,

In question paper weightage of each module will be proportional 10 the number of
respective lecture hours as mentioned 1n the syllabus

Term work:




Term work consists of minimum seven tutorials ( one on each module)and three computer pro
and a written test. The distribution of the term work shall be as follows,

Tutorials and computer programs (Journal) 10 marks
Sessional Test on entire syllabus 10 marks
Anendance (Tutorial and Theory) ‘05 marks

The final certification and acceptance of term-work ensures the satisfactory performance of
Tutorial work and minimum passing in the term-work.

Text hooks:
| W. Hayw, “Enginéering electromagnedc”, McGmw Hill, 4™ edition, 1987,
z. Edininister,"Sehawm 's series in electromagnetic” MoGraw Hill publications, 3" edition, 19
3. N, Narayan Rao,” Blements of electromagnetic”, PHI publication, 4™ edition, 2001
4. E.C.Jordan & K.G. Balmain “Electromagnetic Waves and Radiating Systerns.” Prentics Hal
Tndia Znd ediion 2003, {Unit 1V, "v"}.‘ MeGraw=Hill, 9th reprint

Reference boolks: _

Fenmann, *Lectires on physics”, Vol — 2, Addition Westey, 1963

S. Seely, “Introduction to eleciromagnetic flelds”, MeGraw HiTl, 1958.

David K. cheng, “Field and electromagneric”, Addison Wesley, 2" edition, 1999,

Corson and lerrain, “Efectromagnetic”, CBS publications, 2nd edition, 1986,

Fzmo, Whinnéry and Van Duzer: “Fields and Waves in Communications Electronics” John

Wiley & Sons (3nd edition 2003) _

6,  M.N.O.Sadiku; “Elements of Engineering Eleciromagnetics” Oxford University Press, Thi
edition.

1. David K.Cherp: “Figld and Wave Electromagnetics « Second Edition-Pearson Edition:

David J Grithiths; “Introduction to Electrodynamics- 111 Edition-PH1

9. Shevgaonkar, electromagnetic waves, Tata MeGraw Hill,
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' University of Mumbal
Class: T.E. I—Branch: Eleetrical Semester: V
Engineering
Subject: Llectrical Machines- [T (abbreviated as EMC-IT)
Periods per Week Lecture | 4
{Each 6f) min) Practical | 2
Tutorial | —
Hours Marks
Evaluation System l Theory | 3 100
Practical and Oral | 2 50
Oral | --- -
Term Work | —- 25
Total | 5 175




Module Contents Hours
Three Phase Transformers:; 16

| Construction, Parallel operation, Excitation Phenomenon,
Switching 1 transienl phenomenon, Oscillating  neutral,
harmonics, connections and phasor groups, V connection |
Scoft comection, Mechanical Stresses, Sumpmer {est, impulse
test, ON load and OFF load Tap changer.

“Three phase induction motors: 24

2 Construction, principle of operation, equivalent circuit, torque-
speed characteristics, power stages, no load and block rotor
test, circle diagram, speed control metheds including V/f
method, starting methods, high torque motors, Cogging and
crawling, Induction Generators.

Single phase Induction Motor: 08
Principle of operation,, double field revolving theery,
equivalent circuil, determination of egupivalent elreuit
parameters by no load and block rotor test, Staring methods-
split phase, capacitor start, capacitor start and run, shaded pole.
Caleulation of Capacitor at starting.

L2

Theory Examination:
b Question paper win comprise of total 7 questions, each of 20 marks.
7. Oy § questions need to be solved.
8. Q.1 will be compulsory and based on the entire syllabus.
9 Remaining questions will be mixed in nature. '

0. Inquestion paper weightage of each module will be proportional to the number of
respective lecture hours a8 mentioned in the syllabus
Practical and Oral Examination:
Practical examination will be based on one experiment performed from the list of experiments
given in the svllabus and the oral will be based on entire subject.

Term work:
Term work consists of minimum efght experiments and g written test. The distnibution of the

term work shall be as follows,

Laboratory work (Experiments and Journal) :10 marks
Test (at lcast one) _ 10 marks
Attendance (Practical and Theory) 05 muarks

The final certification and aceeptance of term-work ensures the satisfactory performance of
laboratory work and minimua passing in the temm-work,

A




|

List of Laboratory Experiments:

Load test on three phase sq.uimel cage IM

Load test on three phase slip ring IM

No load and Blocked rotor test on theee phase IM
Circle diagram of three phase IM

‘Load test on Single phase [M

No load and Blocked rotor test on Single phase IM
Open cireuit & Short circuit test on three phase transformer
Parallel operation of transformers

Study of starting methods of Induction motors.

m Seolt connection of transformer

I'l. Open Delta connection of transformer

f?ﬂ?%ﬁwwr

‘ Text Books:
I, ‘Electrical Machinery', by Dr. B. S Bhimhra, V11 Edition, Khanna Publisher
2. *Generalized Theory of Electrical Machines®, by Dr. P.S.Bhimhra, V Edition, Khanna,
PPutilisher
3. 'Eleetrical Machines’, by Nagrath and Kotharl. TMH Publication.
4. *Electrical Machines®, by Charles 1. Hubert, Pearson Edusation

- Reference Books:
, . ‘Performance and Design of AC Machines’, by M.G:Say. CBS Publishéi
2. ‘Electrical Machines’, by Fitzgerald and Kingsley
‘ 3. ‘Electrical Machines’ by 8.K Bhattacharya, Tata McGraw Hill Publishing company
second edition, 1998

“Blectrical Machines, Dives, and Power Systemt’, by Theodore Wildi, Pearsan Educati
Bhag 8. Guru, Huseyin R. Hiziroglu, Electric Machinery & Transformers. 3 3 editi
Oxford University Press.

=9
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University of Mumbai
Class: T, E. Branch: lectrical Semester: V
' Engineering
Subject: Communication kngineering (abbreviated as CE)
Periods per Week Lecture | G4
(Lach 60 min) Practical | 02
Tutarial | —-
Hours Marks
Evaluation System Theory | 3 100
Practical and Oral | - -
' Oral 25




Term Work | -- 25
Total | 3 150

Module Contents Hours
i Signal Representation-- Types of signals, Sigpal spectrum, 04
Fourter Transform & properties,

Analog Communication
1) Introduction of Analog Communication System.
2) Analog Modulation Demadulation Teclmiques.- AM,

2 Fid, PM. 10
3 Radio Receivers
TRF and Superhytrodyne receivers, AGC Methods, FM
Receivers
Digital Commumication
1} Introduction of Digital Communication System
2y Basic Information Theory, - Coneept of mlormation,
i Entropies of discrete system, Rate of transmission- o

redudancy, Efficiency and channel capacity, Source
‘encoding siuffrnan technique, Transmission rate and
channel capacity of noisy channels, Shanon’s theorem,
sampling theorem.
4 Digital Modulation and Demodulation Technigues
1) PCM, Delia Modulation and adaptive delta modulation. 10
2) -ASK, I'SK, PSK, BPSK, DPSK.

Coiling Techniques (Algorithmic Approach) -
3 Linear block codes, cyelic codes and convolution codes. 1

6 Telemetry -1) Basic concept & [ntroduction 04

Theory Examination:
11, Question paper will comprise of total 7 guestions, each of 20 marks.
2. Only 3 questions need 1o be solved.
13 (.1 will be compulsery and based on the entire syllabus.
14, Remaining questions will be mixed in nature. _
15 Inguestion paper weightage of each module will be propertional to the number of
respective lecture hours as mentioned in the syllabus

Term work:
Term work consists of minimum Eight experiments and a written test. The distribution of the

teem work shall be as follows,
Laboratory work (Experiments and Journal) 110 mrarks




Test (at lzast one) 210 marks

Attendance (Practical amd Theory) {05 marks

The final certification and acceptance of term-work ensures the satisfactory performance of
laboratory work and minimum passing in the term-work,

Oral Examination:
< Oral examination will be based on entire syllabus,

Scope of the Lab :
I. AM prineiple and demodulation using diode detector enreuit.
2. Balanced Modulator
3. FM generation
4. Radio receiver charactenistics like sensitivity, selectivity, image rejection
\ 5. ASK System
6. FSK system. ‘
7. PSK system - BPSK, DPSK
8. Signal sampling
9, Pulse code modulation
10, Linear block codes,

Text books:
1. Tomasi W. Advanced Electronics Communication systems, PHI, 4™ Edition 1998
2. Taub & Schilling, principles of crmmunication systems, McGraw Hill, 2" Ed. 1987
3. John . Proakis “Digital Communication” McGraw Hill International, 1994
4. Haykin 8 Communication systems, John Wiley & Sons, 3" Ed. 1095,

Reference Books: |
I 1. Lathi B, P, - ModernDigital and Analog Cemmunication Systent. Oxford Unjversity
© Press, 1998, 3“ edition |
2. Dennis Roddy and Jahn Coolen- Electronic Communications, Prentice Hall of India, 3°

Ed 1992,

University of Mumbai
Class: T.E. " Branch: Electrical | Semester: V

Engineering
Subject: Power System Analysis (abbreviated as PSA)
Periods per Week Lecture | 4
(Each 60 min) Practical | —-

Tutorial | 2
Hours Marks
BEvaluation System Theory | 3 100
Practical and Oral | -- -




-

Oral | --

Z5

Term Work | --

25

Total | 3

150

Madule

Contents

| Hours

Symmetrical Fault Analysis:
* Transtent on a Transmission line,
= Short Circuit of a Synchronous Machine: no load and
loaded conditions.
= Selection of Circuit Breakers,
*  Short circuit MY A
= Algorithm for short eircuit studies.
ZBUS formulation.

Symmetrical Components:

*  Symmetrical Component transformation.

= Phase shifi in star-delta transformers.

*  Sequence impedances and sequences network of
ransmission lines, synchronous macline and
transformer,

= Power invariance.

*  Canstruction of sequence network of a Power System.

B3

Unsymmetrical Fault Analysis

*  Symmetrical fault analysis of unsymmetrical faults,

= SBingle line to ground (SLG) fault. Line 1o Line (LL)
fault, Double ling to ground (LLG) faulr,

*  Open conductor faults.

*  Bus impediance matrix method for analysis of

unsymmetrical shunt faults.

6

Power System Transients:
Transicnts

*  Transient iy simple cireuits




*  Recovery transient due to removal of short circuit.

*  Arching grounds, eapacitance switching, current
chopping.

= Measures to reduce over voltages

Traveling Waves

*  Traveling Waves on Transmission lines, wave equation,
reflection and refraction of waves, typical cases of line
terminations, attenuation, Bewley lattice diagram, corona
loss and effective shunt conductance.

Lightening

= Lightening phenomeno, mechanism of lightning
stroke, shape of lightning voltage wave, over vollages
due to lightening, lighting protection problem, tower
footing résistance, insulator flashover and withstand
voltages, probability of occurrence of Jightning stroke
surrents,

*  Protection against surges, surge arresters, surge
capacitor, surge reactor and surge absorber.

* Lightning arrestors and protective characteristics,
dvnamic villtage rise and addressor rating, insulation

coordination based on lightning

Insulation Coordimation:

= Volt-time curve,

v Corona pulses-their generation and properties

= Disruptive critical voltage, Visual critical voltage.

: . = Over yoltage protection. Ground wires. 5
| *  Surge protection of rotating machines & translarmers,
|
Cornma:
6 v Phenmuenon of Corona, .




Coronal loss, charge voltage diagram{q-V)

Atteriuation of traveling waves due 10 corona |oss

Advantages and disadvantages

Factors alfecting corona loss, corona ring

Radio interfcrence (BRI, Television interference (TVI)

due to corona, conductor size selection

Practical considerations corona in bundled conduetor

lines,
Corona in HYDU lines

Yoltage Gradients of Conductor

Field oft- point charge, sphere gap, line charge, 2-
conductor line

Charge potential relation for mulii conductor line
Maximum charge condition

Surface voltage gradient on conductors: - single
conductor, two conduetor bundle

Mangoldt Formula

Grradient factor and uses

Reactive Power and Voltage

Generationand absorption of reaclive power

Role of reactive power on voltage and voltage
regulation, svsten load line

Incremental reactive power, active power and voltage
at a node

P-¥ and Q- V Nase Curve,

Real and reactive power operating contours

Reactive power requirement of line

Variows methods of voltage control:- Seres, shunt

static VAR system, lransformer

|2




o Effect of voltase and frequency on load

Theory Examination:
6, Question paper will comprise of tolal 7 questions, cach of 20 marks.
17, Only 5 questions need (o be solved.
1%, Q.1 will be compulsory and based on the entire syllabus,
19, Remaining questions will be mixed in nature.
20 In guestion paper weightage of each module will be proportional to the number of
respective Jecture hours as mentioned in the syllabus

Oral Examination:

Oral examination will be based on the entirz syllabus

Term worlc:

Tert work consists of minimum eight witorial / computer programs and a written test, The
distribution of the term work shall be as follows,

Laboratory work (Experiments and Journal) 10 marks
Test (at least one) 110 marks
Attendance (Practical and Theory) 105 marks

The final certification and acceptance of term-work ¢nsures the satisfactory performance of
laboratory work and minimum passing in the term-work,

TGXfBUﬂkS:
1. Kothari D.P Nagrath 1.). Power System Engineering, TMH Publiwations, Second editi;
2008, ] !

2. Wadhawa C.L. Electrical Power Svstems, New Age Internattonal, Fourth Edition, 200

3. Gupta B.R. Power System Analysis and Design, Wheeler Publishing, third edition, 199

4, Begamudre R 7. Extra High Voltage Ac Transmission Enginesring. New Age
International Publishers, Third Edition 2007

5. Grainger 1T Stevenson Ir W. D, Power System Analysis, Mo GRAW-HIL Intemationa
Edition

6. Chakrabarti .A Soni M.L Gupta P,V Bhatnagar .S, Power Sysiem Engineering, Dhan
Rai & CO Lud, Edition 2006,

Reference Books:

1. Saadat Hadi, Power System Aaalysis, TMH Edition, 2003,
2, Gonen Turan, Llectric Power Transmission System Bngineenng, Analysis and Design,
JOHN WILEY & SONS, A Wiley Intermational Ediuon 1988

University of Mumbai i

Class: T.E. | Branch: Electrical | Semester: V




| Engineering |

Subject: Power Electronics (Abbreviated as PE)

Periods per Week
(Each 60 min)

Lecture 4

Practical 02

Tutorial -

Hours

Marks

Evaluation System

Theory 03

100

Practical and Oral 02 50

Oral —- i

Term Work — 25

Total 05

175

Module

Contents

Hours

Silicon Controlled Rectifiers

Principle of operation of SCR, Static & Dynamic characteristics,
(ate characteristics, Methods of turning on (Type of Gate Signal),
Firing circuits (using R, R-C, UIT),Commutation Circuif,
Protection of SCR

08 |

Other Switching Devices

Principle of operation, ciiaracteristics, rating and applications of
Triac, Diac, GTO, MOSFET, IGBT and Power BJT, Driver
circuits for Power transistors.

04

Controlled Rectifiers
Introduction, Half wave controlled rectifiers with R, R-L load, Full |
Wave controlled rectifiers (Half controlled & TFully controlled)
with R, R-L load (effect of source inductance not included),Sinigle
phase dual converter, Three phase hall controlled & Fully
controlled rectifiers with R load only, Applications, Numerical
based on calculation of output voltage.

,,_.
s

Inverters
Introduction, Principle of operation, Performance parameters,

Single phase bridge Inverters, 3 phase bridge Inverters(120" and
180" conduction mode) with R & R-L load, , Voltage control of |
phase inverters, Voltage control of single phase using PWM
techniques, Harmonic neutralization of Inverters, Applications,
Numerical with R load only.

b6




' Choppers

Basic principle of step up & step down choppers, DC-DC
3 switching meode regulators — Buck, Boost, Buck-Boost, Cuk
regulators, (CCM mode only), Applications, Numerical included

B AC Voltage Controllers
Introduction of AC Voltage Controllers, Principle of On-Off
6 Caontrol, Principle of Phase Conlrol, Single Phase bidirectional

control with R & R-L load, Applications. Numerical included

Cycelo Convertor
Introduction, Single Phase and three phase Cyclo-converters,

Applications

Theary Examination:
21.Question paper will comprise of total 7 questions, each of 20 marks.
22.0nly 5 questions need to be solved.
23.0.1 will be compulsory and based on the entire syllabus.
24 Remaining questions will be mixed in nature.
25.In question paper weightage of each module will b2 sroportional to the
number of respective lecture hours as mentioned in the syllabus
Term work:
Term work consists of minimum eight experiments and a written test. The
distribution of the term work shall be as follows,

Laboratory work (Experiments and Journal) 10 marks
Test (at least one) 1) marks
Attendance (Practical and Theory) 05 marks

The final certification and acceptance of term-work ensures the satisfactory
performanee of laboratory work and minimum passing in the term-work.

Practical and Oral Examination:
Practical examination will be based on one experiment performed from the list of
experiments given in the syllabus and the oral will be based on entire subject.




Sugpested List of Practicals:

. VI Characteristic of SCR

Characteristic of any one high switching frequency devices
Firing cireuil of SCR

Commutation circuit of SCR

Experiment based on controlled rectifiers
Experiment based on inverters
Experiment based on choppers
Experiment based on AC regulators
Experiment based on cycloconyerters
10.Light dimmer circuit using triac
11.8peed control of motors

0§ pme paf

il
Suggested List of Simulafions:

Simulation of controlled rectifiers

Simulation of single phase bridge inverters
Simulation for 120 and' 180 mode of conduction
Implementation of PWM technique

Simulation of any ene DC to DC converters
Simulation of AC controllers

Simulation of Cycloconverters

o s —

Text Books:
l. "Power Electronics” M.H.Rashid, Prentice-Hall of India
2. “Power Electronics” Ned Mohan, Undeland, Robbins, John Wiley
Publication
3. “Power Electronics”, V.P. Moorti, Oxford University Press, New Delhi.
4. “Thyristors & their applications™ Ramamurthy
5. “Power Electronics & its Applications™ —~-Alok Jain, Penram International
Pub‘_lis.hing (India) Pvt. Ltd.
6. “Power Electronies” —Vedam Subramanyam, New Age International

Reference Book:
1. “Power Electronics” -—Landers, McGraw Hill
2. “Power Electronics” -——~M.D. Singh, K.B.Khanchandani, Tata McGraw Hill
3. “Modern Power Electronics” ---P.C.Sen, Wheeler Publication
4. Related Websites

{c




University of Mumbai

CLASS: T.E. Semester -V
Electrical Engineering

SUBJECT: Environmental Studies

Periods per week | Lacture | 2
(each of 60 min.) )‘ Practical | -
Tutorial | 1°

Hours Marks

Evaluation System

Theory Exarnination 2 50

Praclical examinalion - =

Oral Examination 3 .

Temm Wark l - 25
Total

| * Class wise Tutorial ;

J

N
§

Objective; This coursa is to creale environmantal awareness, of variety of
enviranmental concerns.

|
%
|

Modul | Contents Hr
| e S __
[T The Multidisciplinary nature af environmental studies 1

Definition, scope and impariance

Meed for public awareness

2 Malura| resourcas 4

Renewable and non-refewable resources

Natural resources & assodiated problem

. Forest resources: Use and ovs—axplaitation, deforestation, case studes
Timber extraction, mining, dams and their effects on forests and tibat
people. _

b, Water resources Use and over-uliizatian ol surface and ground water,

" floads, drought, contlicts over water, dams-benefits and preblems

¢ Mineral resourges: Use and exploitation, envitonmentsl effects of
exiragling and using mingral resaurces,; case studies.

d. Food resources World food problems overgrazing, effects of moadern
agriculture, fartilizer-pesticide prablems, water lgging. salnly, 2ase
studies. )

&  Energy resources: Growing energy needs, rénswable and non renewable
energy sourLes, useol allernatd energy sources Case studies.

f Land resaurces: Land as a resource, land deqradation, marn indusadd
landslides. soil erosion and desarification

. Refe af an ndradual in conservation of naluial (esalfoes.

Equitable use of resaurcas for sustamable ifestyles. ' |

3 »  Ecosystems | 3
« Concepts of an ecosystem.
o Struglure and function af an ecasysten,
«  Producers, consumears and decomposers
L

Energy flow in the ecosysiam
l =




oo

i

Tu

Ecological succession.
Food chains, food webs and ecological pyramids.
Introduction, types, characteristic features, structure and function of the

following ecosystem:

Forest ecosystem

Grassiand ecosystem

Deserl ecosystem

Aquatic ecosystem (ponds, streams, lakes, rvers, oceans; estuaries)

Biodiversity and its conservation

. 4 & @

&

Introduction-Definition: genetic species and ccosystern
diversity .

Bio-geographical classilication of Indiz

Walue of biodiversity | Gonsumplive use. productive ugse,
sncial, ethical, assthetic and option vatues

Bio-diversily at global; natianal, local levels

India as & mega diversity nation

Hot spots of bio-diversity

Threats 1o biadiversity; Habitat loss, poaching of wild life,
man-wildiife conflicts

Endangered ani endemic spectes of India

Ganservation of biodiversity: In- situ and Ex-situ consarvation

of biodiversity

Environmental Pollution Definition —

@ o anou e

Causes, effects and control measures of;
Air pallution
Water pollution
Sofll pollution
Marifie pollutian
Moise pollution
Thermal poliution
Nuclagr Hazards
« Solid waste management: Causes, effect and control
measures of urban and industrial wastes
« Role of an Individhral in prevention of poliutior
« Pollution case studies
« Disaster managemant: floods, sarthquake, cycione
and land shides '

Socal issues and environment

-

*

& ¥ & ® & w

From unsustainable to sustainable develapment

WUrban problems refated {o eneray

Water conservation, rain water harvesting, watershed
managament .
Re-settlement and rehabllitation of people: Ils problems and
concerns. Case studies.

Environmental ethics: issues and possible solution
Climate change, global warming, acid rain, ozone laye
depletion, nuclear acoidents and holocaust. Case studies
Wasteland reclamation

Consumernsm and waste products

Environment protection act

Alr{ Prevention and control of pallution ) sct

Water { Prevention and control of poliution ) act

Wildlife protection act




«  Forest consenvalion acl [
= |ssues involved in enforcament ot environmental legisiation ‘
|

s  Public awareness i

7 Human population and the enviranment P
«  Population growth, varation among nations \
Population Explasion- lamily welfare program
Environment and human health

Human rights

Value education |
HiVIAIDS |
Waorrten and child weltare ‘

&« & ®» » B @ @

Rale of infarmation technology i envirgnment and firsian
health

« Case siudies ]
8 Understanding Existence and Co-existence - 'E_%
Interrelation and Cyclicity between Material order, Bio-order, Anlmal arday and
Human order

Understanding the human conduet: Relationship in Family, Justice (n )
Relationship, Refationship of Human with Nature (Environment), Human | i
Behavior, Human Values, Nature and Morality [ -

Understanding the human socloty
Dimensions of Human Endeavor and Objeclives, Interrelationship in Saciaty,

wtutual Fulfiliment and Cyclicity m Nature 1|
Theory Examination, !
1. Question paper will ba comprising of lotal 7 quesbons, each ol 10 marks. '
2. Only 5§ questions need (o be solved
3. Question number 1 will be comptisory and covermyg the afl modujes
4. Remaining questions will be mixad in nature {e.q.- suppose Q 2 has part fa} feom,
module 3 then part (bYwill B from any module other than modute 3 )
§. Innuestion paper weightage of each module will be propartional to number of
respective lecture hours as mentiored in the syllabus.
Term work: '

Term work shall consist of minimum five projects (PROJEGTS SHALL BE DESIGNED ON THE
SAME GUIDE- LINE OF GIVEN TEXT BOO) and a willten test.

The distribution of marks for term work shall be as follows,

Laboratory work [TulorialiProject and Journal) 13 marks

Test {at least one) 10 marks
The final cerffication and aceeptance of tarm-work ensures (e saliafactony pedanmance of

laboratory wotk and minimiurn passing in the term-work

Recommended Books.
1, Erach Bharucha, texl ook of environmental studies, Univarsities Priess!/Orlent Blackswan

2. Jagdish Krishnaswami, R J Ranjit Danels, ‘Enviroamental Studies”, Wilsy India Privata
Lid. Moew delhi

Anindita Basak, 'Envicotimantal Studmes”, Pearson _
Deeksha Dave, “Tex! hook of | 'Environmental Studies”, Cengage leaming, Thomasan
India editian

Benny Josepl | ‘Environmantal Studias’, Tata MeGRAW HILL

0 L Manjunath, |, "Environmental Studies”, Pearson

R Rajgopalan, , ‘Envirenmental Studies”, D;furd

Alok Debi, "Environmental sgiance and Englr'laermg", Lniversity press

A Magraj, Jeevan Vidya- A Primar

B o

oo

|




LIPHVERSTFY OF MUMBAI
Syllabus Structure (R-2007)
at
T.E(ELECTRICAL ENGINEERING)

Semester VI

Scheme of Instructions,
i) . Periods per week Scheme of Bvaluation
T{; Subject { 60 min)
, Pa Term | Practical Total
B Theory | Practical | Titorial Flours | Marks | work | & Oral Cral | s
| Control System-1_ | 4 2 == 3 100 25 - - 125
Protection and ; . .
2 | Switchgear 4 - = 3 100 | 25 - 35 | 150
Engineering
i | Signal Pioeessing | 4 - 2 3 0o | 25 - < | 125
o | Electrical 4 2 = 3 | 100 | 25 | 50 - | 17
: Machine-111 -
Microprocessor .
& and 4 2 - 3 100 25 - 23 (50
Microcontrollers
. Mroject A - = —
6 T e— 1 i og | 25 | 125
Totul 24 8 3 L 600 _JLas0 | s 36 | 8s0

gy




University of Mumbai i

Class: T L. Branch: Electrical Semester; VI
Engineering
SulgLect- Control System Engineering — I (abbreviated as CSE-I)
Periods per Week Lecture | 04
(Each 60 min) _ Practical | 02
Tutorial | -
Hours Marks |
Tvaluation System Theory | 3 | 100
Practical and Oral | -- —
Oral | -- ~ =
Term Work | — 25
B Total | 3 125 ']
Module | Contents Hours l
Conecept of Open loop & Closed loop control systems: ‘
| Examples and applications of open loop and closed loop
systems. Brief idea of multivariable control systems, control 4
system components, AC & DC servo molors, stepper motor,
| potentiometer , tacho generators
| Mathematical modeling: Representation of physical system
2 {(Electro-mechanical)by differential equations. Determination "
of transfer function by block diagram reduction technique
signal flow graph method.
State Variable Analysis: Concepts of state, state variables
3 and state modsl. State models for linear continuous-time .
systems. Diagonalization Transfer functions. Solution of state g
equations. Cohcepis of controllability and observability ’
Time response Analysis: Time response Analysis of first |
4 order and second order systém. Steady state error and error
constants, Definition of root losus, Rules for plotting root loei, o
Stabilily analysis using root locus, Effect of addition of pole
| and zeros, Root locus with dead time, Sensitivity & root locus
ri Stability of the system: Absolute stability and relative
s:ahlht}', Routh's stability criterion, Stability and steady state 7
ervor in state space |
Frequency Response Analysis: Polar Plot, Bode plot, Design ’
6 specification in frequency domain and their co-relation with -
time domain, Nyquist Stability Criteria
|
4 Elementary ideas of compensating networks: Lﬁngtad and q |
L Lad-Lead networks , feedback compensation and cascade l




compensation, Concept of proportional, derivative and mtegral
controller.(No numerical )

Theory Examination:

26. Question paper will comprise of total 7 questions, each of 20 marks.
£, Only 5 questions need to be solved.

28, ().1 will be compulsory and based on the entive syllabus,

24, Reniaining questions will be mixed in nature.

30. Inn question paper weightage of each module will be proportional to the

number of respective lecture hours as mentioned in the syllabus

Term work:
Term work consists of minimum five experiments and four peograms/simulations and a written
test, The distribution of the term work shall be as follows,

Laboratory work (Experiments and Journal) 10 marks
Test (at least one) 10 marks
Attendance (Practical and Theory) 05 marks

The linal certifitation and aceentance of term-work ensures the satisfactory performance of
faboratory work and minimum passing in the term-work.

Text Bools:

. Modern Control Engineering by Katsuhiko Ogawa, Prentice Hall of India Pvi, Lid.

. Control System Engineering” by Norman Niss, 2™ edition, 1995,

. §.I'. Eugene Xavier, Josheph Cyril Babu,l, First Edition , S chand

. Control system engineering by [ G Nagrath & M. Gopal , wiley Eastern Ltd
SMedition, 2000,

$a e B —

Reference Books:

I, Modem Control enginesring” by Richard C Dorf's H Bishop Eighth edition Addition

Wesley 998

Linear Control System Analysis and Design With Matlab, 1. J. [¥Azzo, €. H. Houpis and

S N. Sheldon, Marcel Dekher (2003) ISBN 0824740386,

3. Feedback Control of Dynamic Systems, G, F. Franklin, Pearson Higher Education {2002)
ISBN 0130080412,

4 Conteol System Engineering, Shivanageaju S. Devi L., New Age International, Fiest
Edition




University of Mumbai

Class: T.E. Braunch: Electrical Semester: VI
Engineering
‘Subject: Protection and Switchgear Engineering (abbreviated as PSE)
Periods per Week Lecture | 4
(Each 60 min) Practical | 2
Tutorial | —
Hours Marks
Evaluation System Theory |3 100
Practical and Oral | -- -
Oral 25
Term Work | - 25
z Total | 3 150
Module Contents Hours

Principles of cireunit Breaking

Initiation of ar¢; arc extinction, D.C & A.C circuit breaking,
arc voltage and ewrrent waveforms inan A,C circui,
Definition of transient recovery, rate of rise of TRV,

1 expression for TRV for different values of arc resistance, 13
current chopping.

Theories of arc extinction, arc conirol d=vices, HRC fuse.
Rating and specifications of circuit breakers, making and
breaking capacities, short cireuit testing, Acquaintance of 18]

standards.
Low Tension Switchgear
Different types of LT switchgears: ‘
. (1) Air Circuit Breaker (ACB) ¢ construction inid working 08

{b) Miniature ¢ireuit breakers (MCB) and Mounded case
circuit Breakers (MCCR), Contact shapes and materials,
contact bounces.

Medinnand High Tension Switchgear
Principle ol arc qumchmg in:
1 (a) Air Blast circuit Breaker (ABCR)
(b) Bulk il cireuit Breaker (BOCB) D
() Minimum oil eireuit Breaker (MOCB)
{d) Vacoum circuit breaker.
(e} SFG Circuit Breager

Protection Relaying
_ Ohbjective of protective relaying
4 {#) Protective zones, Primary and backup Protection. 0%
{b) Desirable qualities.

Electromagnetic Relays, Static Reluys, uP based Prolective
scheies (programming or interfacing excluded)




Principles and characteristics of ]
() Over current relays — Time selting, plug setting, IDMT
relays. '

(b) Directional Relays.

(¢) Distance Relay — Resistance, Reactance, Impedance, MHO
relays. (d) Differential Relay.

Power System Protection

Relevant protection for different types Earth faults.

Protection of transmission lines & feeders, Pilot wire relaying,
Prolection of Generators, Protection against loss of prime
mover and loss of excitation, field suppression. out of step I
relaying, Protection of induction motors agamst single
phasing and over current, Earth Leakage circuit Breakers:
Introduction to DSP bused protection (only simple schemes,
advantages. ete.)

Theory Examination:
3. Question paper will comprise of total 7 questions, each of 20 marks.
32, Only § questions need 1o be solved,
33, .1 will be compulsory and based on the entire syllabus,
34, Remaining questions will be mixed in pature.
35, Inquestion paper weightage of each module will be proportional w0 the number of
respective lecture hours as mentioned in the syllabus:
Term work: _
Term work consists of minimum eight experiments and a written test. The distribution of the
term work shall be as follows,

Laboratory work (Tutorials and Journal) L0 miarks
Test (at least cn2) . 10 marks
Attendance (Practical and Theory) 05 marks

The final certification and acceptance of term-work ensures the sansfacfﬂw performance of
lahoratory work and minimum passing in the term-work.
Oral Examination:
Oral examination will be based on entire syllabus.
Text books:
I. Badri ram and vishwakarma DN, Power system protection and Switchgear TMH
Publication first edition 1994
2. Ravindranath & chander, Switchgear & protection ,Wiley Eastern LTD first Exl 1997
. Puithankar Y.G .and Bhide S.R Fundamentals of Power system Protection P.H.I
Publicaton EEE 2003
4, Rao Sunil 8 Switchpear & protection , Khanna publication, fourth Ed 1997
5 Rao Madhav static relays, TMH publication second Ed 1994

Sl

Reference books:
[ GEC relay guide
2 Phodre AG, & Thorpe 1.5, “compuler Relaying for powersystems " john wiley &
sons Bl 1990




University of Mumbai

Class: T.E. Branch: Electrical Semester: VI
Engineering
Subject: Signal Processing (abbreviated as SP)
Periods per Week Lecture | 04
(Each 60 min) Practical | —
Tutorial | 02
Hours Marks
Evaluation System Theory | 3 100
Practical and Oral | - -
Oral
Term Work | - 25
Total | 3 125
Maodule Contents Hours

Definition and ¢lassification of signals and systems,
operations on signals, power spectrum{amplitude &phase 1
spectrumy), Energy and power spectral densily ,Convolution

Z-Transform, Single &double sided Z-Transform, ROC
2 determination, Inverse Z-Transform, Solution of difference 12
equation pole —zero dingram,Causility & stability, magnitude '
and phase response of LT1 system,

Frequency Domain Analysis of DT systens- —
Pole—Zero diagram Frequency, Domain Analysis usmg
analytical and graphical techniques .System classification 12

DEP Processor,

4 based on pass band .System classification based on phase
response as minimum phase, maximum phase, mixed phase.
Stability analysis

4 DTFT.&DFT . DFT properties, FFT (Radix -2 DIT 10
DISP Processor: Need for special Architecture, Difference

5 between DSP processor aud microprocessor, Architecture of 4

Theory Examination;

36:  Cuestion paper will comprise of total 7 questions, each of 20 marks,
37, Only 5 questions need to be solved,
3, Q1 will be compulsory and hased on the entire syllabus.
390 Remaming questions will be mixed in nature,




-

40.  In question paper weightage of each module will be proportional w the number of
respective lecture hours as mentioned in the syllabus

Term worlc:
Term work consists of at least six programs and four assignments and a written test, The

distribution of the term work shall be as follows,

[aboratory work {(Experiments and Journal) 10 marks
Test (at least one) A0 marks
Attendance (Practical and Theory) 05 marks

The final certification and acceptance of term-work ensures the satisfactory performance of
{aboratory work and minimum passing in the term-work.

List of suggesied Programs:

I, Generation of Standard DT Signals

2. Linear Convolutions,

3, Circular Convolution. ,

4, Pole —zero plot.

5. Magnitude & phase response of LTI system,
6. DFT.

7. FFT (DIT).

8 FET (DIF),

Text books:

|. Salivahan 8., "Digital Signal Processing”™, TMH Publicaton, 2001

2. OppenheindSchafer,” DiscreteTime Signal Processing™, PH! Publication, 1989

3. Haykin 8 and Van Veen B, , Signal & Systems, Wilsy publications, 2™ Ed. 2002,

4. Linder DK, , Introduction to Signal & Systems; McGraw Hill Intﬂmatmnaj 1969

3. Ambardar, ﬁnalog & Digital signal processing, Thomson iearning, 2™ Ed.

6. CHI-TSONG Chen, “Digital Signal Processing”, Oxford University Press, New Delhi.

Reference Books:

I.Proakis,D.G.Manolakis J.G.,” Digital Signul Processing” PHI Publications, 1993
2. Lathi B.P., Signal & Systems, Oxlord University press, 2" d. 1998,
3.0ppenheim and Schaffer. Discrete time Signal Processing, PHI Publicatian, 1989
4. Miwa 5. K., * Digital Signal Processing”™ , TMH publication, 2001.

University of Mumnbai
Class: T.E. Branch: Electrical Semester: Vi
Engineering
Subject; Electrical Machine 111 (abbreviated as EMC-11]) _
Perjods per Week Lecture | 4 =)
(Each 60 min) Practical | 2




T Tutorial | —
Hours Marks
Evaluation System Theory | 3 100
Practical and Oral { 2 50
Oral | - —
Term Work | —— 25
| Total | 5 175
Module Contents Hours
Synchronous Generator: 28

‘ Construction, emf induced, winding factors, armuture reaction,
.| phasor diagram, OC and SC test, voltage regulation by EMF, )
MMF, ZPF, ASA, Saturated synchronous method, power flow
and maximum power conditions, parallel operation, effect of
field curren on alternator connected to infinite bus, saliemt
pole generators, Blondel's two reaction theury, power angle
characteristics, synchronizing power and torque, "

Synchronous Motor: 14

2 Principle of operation, phasor diagram, power flow and
maximum power conditions, excitation circles, power circles,
V curves and O curves, power factor control(Effect of change
in excitation on power factor), Munting, starting methods,
starting against high torques, Damipers, Measurement of Xd
‘and Xq. '

Special purpose Machines: 06

3 Stepper motor and their Wypes, working principles, drive
cireuits, Yariable Reluctance Maotor, construction, principle of
aperalion. N

Theory Examination:
41 Question paper will comprise of total 7 questions, each of 20 marks.
42, Only 5 guestions need 10 be salved,
43, 0. will be compulsary and based on the entire syllabus,
44, Remaining guestions will be mixed in nature.
45 Inquestion paper weightage of cach module will be proportional to the number of
respective lecture hours as mentioned n the syllabus

Practical and Oral Examination:




Practical examination will be based on one experiment performed from the list of experiments
giver in the syllabus and the oral will be based on entire subject.

Term work:
Termy work consists of minimum six experiments and a written test, The distribution of the term

work shall be as follows,

Laboratory work (Experiments and Jourmnal) 10 marks
Test (at least one) 10 marks
Atteridance (Practical and Theory) 05 marks

The final certification and acceptance of term-work cnsures the satisfactory performance of
laboratory work and minimum passing in the term-work.

List of Laboratory Experiments:
12. Regulation of altemator by direct loading.
13, Regulation of alternator by EMYF and MMF method
14, Regulation of alternator by ZPF, ASA and saturated synchronous method.
15, Excitation required Lo keep terminal voltage of an alternator constant.
16, V and inverted V curves of synchironous motor
17, Determination of Xd and Xq by slip test,
18. Parallel operation of alternators

Text Books:
5. Electrical Machiriery by P.S.Bhimbhra, VIl Edition, Khanna Publisher
6. Generalized Theory of Electrical Machines bv Dr. P.5S.Bhimhra, V Edition, Khanna
Publisher
Electrical Machines by Nagrath and Kotharl. TMI{ Publication.
8. ‘Electrical Machines®; by Charles [. Hubert, Pearson Education

Reference Books:
6. Performance and Design of AC Machines by M.(r.Say, CBS Publisher
7. Electrical Machines by Fitzuerald and Kingsley
8, ‘Electrical Machines’,by S.K.Blattacharya, Tata McGraw Hill Publishing company lid,
secod edition, 1998
9. ‘Electrical Machines, Drives, aud Power System’, by Theodore Wildi,Pearson Education

University of Mumbai
Class: T.E. Branch: Electrical Semester: VI
| Engineering,
Subject: Microprocessors And Microcontrollers (abbreviated as MPMC)




Periods per Week Lecture
(Each 60 min) Practical | 2

"

Tutorial | —

Hours

Marks

| Evaluation System

Theory | 3 10

0

Practical and Oral | — =

Oral | - -25

Term Work | —

].___
Total | 3 |15

0

Moidule

Contents

Moura

8085 Microprocessor: Basic 8085 Microprocessor architecture
and its functional blocks, 8085 Microprocessor [C pinouts and
signals, address, data and coptrol buses. Clock signals,
instruction cycles, machine eycles and liming states,
instruction timing diagram, Programming of 8083
Microprocessor: Basic instruction set of 8085, addressing
modes

8086Micraprocessor family , bus interface unit.8086hardware

addressing and decoding

8086 microprocessors: architecture and organization af

pin signals, timing diagram of 8086 family Microprocessor,
simplified read/write bus cyeles, 8086 minimum and maximum
modes of ﬂperalmn B086/8088 memory addressing address
decoding, memory system design of 8086 family, timing
consideration for memory interfacing, input/output porl

| directives, initialization instructions, simple sequential and

8086 Assembly language programming : Addressing

modes, 8086 mstruction formats and instriction set data
transfer .acithmetie, bit manipulation string, program execution
transfer and processor control instructions, machine codes for
8086 instruction, assembly language syniax, assembler

looping programs in assembly language, debugging assembly
language programs.

L0

Input Output interface circuit and LS1 peripheral devices:
8255a programmable peripheral interface, Memory mapped
1/ poit, 8254 Programmable Inteyval Timer, §237
Progranimable direct memory access Controller, Serial
communication interface,8251 USART.

Comparing microprocessor and microcontroller, four bit to
thirty two bit microcontroller introduction, development
syslem for microcontroller, 8051 Architecture

Basic assembly language programming concept, moving data,

Ll




logical operation, Arithnmatic operation, Jump and call
instruction, Simple programming.

Application of 8051

1.Seven Segment LED display

2. AT and DA converter 04
3. Pulse measurement _‘

n |

Theory Examination:

46,  Question paper will comprise of total 7 questions, cach of 20 marks.

47, Only 5 questions need to be solved.

48.  Q.] will be compulseéry and hased on the entire syllabus,

49, Remaming questions will be mixed in panre.

50, Inquestion paper weightage of each module will be proportional (o the number of

respective lecture howrs as mentioned in the syllabus

Term work:
Tenm work consists of mimmum ten programs (four programs based on 8086 & three programs :
based on 8051 and two programs based on Interfacing) and a written test. The distribution of the

term work shall be as follows,

Laboratory work (Programs and Journal) 0 marks
Test (at least one) A0 marks
Altendance (Practical and Theory) 05 marks:

The final certification and aceeptance of term-waork ensures the satisfactory performance of
laboratory work and minimuwm passing in the term-work.

Oral Examination:
Oral examipation will be based on entire syllabus.

Tex{ Books:

o

1. The 8088 and 8086 Microprocessors, walter A Triebei, Awtar Singh, Pearson Edueation, |
Fourth Bdition

2. The 8086 Micraprocessors, Kenneth 1. Ayala, Thomson Tudia Edition, ISBN: 81-315-
180

3. The 8051 microcontroller, Keaneth J. Ayala, Delmur Cengage Leamning, 3" edition,
1SBN: §1-315-0200-7

4. PIC Micro Controller And Embedded System, Muhanunad Ali Mazidi, Rolin [,
Mekinlay, Dmn}r Causey, Pearson Education, first impression, ISBN 978-81-317-1675-3

Reference Books:
L

I Fundamentals of Miccocontrollers and Embedded System, Ramesh Linonkar, PENRAN
intermational Trdia Py, Ltd, ISBN: 81-87972-79.7



2. Microcontrollers : Features and Applications, Yadv D.S., A.K. Shing, New Age

International, second edition _
3. Microcontrollers: Theory and Applications, Deshmukh Ajay, Second Edition, Tata |

Macgraw Hill o _ _
4. Programming and Catorrizing the 8051 microcontroller, Predco Myk, Tata MacGraw

Hill, First Edition
5. Programming the PIC Microcontroller with Mbasic, Smith Jack R., Elsevere India Pvi,

Ltd, First reprint

University of Mumbai [
Class: T.E." Branch: Electrical Semester: V] )
Engineering |
Subject: Project Management (abbreviated as PM)
Periods per Week Lecture | 4 ,
(Each 60 min) Practical | --
. . Tutorial | 1 i
Hours Marks '
Evaluation System Theory Examination | 3 100 |
Practical and Oral | - -
Oral |
Term Work | -- 25
Total | 3 125
[ Module Contents Hours
Project nanagement & it arganization. Mature &
purpose of P.M—concept of project, project
l identificatior, for_mul_c:. anclysis, risk. p!annrng. Project 12
design & nfw analysis, project report, approisal, Project
organization,
Establishing a project organization
2 Contract administration Contracl law, Contract & 08
payment strusture
3 Accoun! & finance, Financing thg- project, Cost 10
stimation, Cost control, Controlling cosh & credi
4 Planning & scheduling, Planning with charts, Critical path 10
methods. Resources scheduling. -

Managing project material, Material planning & cantrol, |
Praject purchasing, Inspection & expectalion, Project risk 10 |
management, project guanlily manogament. ’




Theory Examination:
51.  Question paper will comprise of total 7 questions, each of 20 marks.
52.  Only 5 guestions need 1o be solved.
53, Q.1 will be compulsory and based on the entire syllabus.
54, Remaining questions will be mixed in nature.
55. In questmn paper weightage of each modulé will be propostional to the number of
respective lecture hours as mentioned in the syllabus.

Term worlk:
Ternt work should consist of at least eight tutorials properly recorded and graded
Laboratory waork (Tutorial) <10 marks
Test (at least one) 10 marks
Attendance (Practical and Theory) :05 marks

The final certification and acceptance of term-work ensures the satisfactory performance of
laboratory work and minimum passing in the term-work.

Text Books:
|. Hand book of project management, Denis lock, second edition, JPH
2. Project management - Vasan] Desal, HPH.

Reférence Books:
I, Projects, planning ,Analysi, financing, implementation & review
Prasonna Chandra, fifth edition, Ta McGraw hill,
2. A guide lo the project management body of knowledge (PMBOK gulde)
managament instilute, Newlown square. Pennsylvania, USA.

' R, 53 kS




